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Territorial Servitization: Exploring the virtuous circle connecting

knowledge-intensive services and new manufacturing businesses

Abstract

The mainstream servitization literature mostly describes the success of manufacturing firms in
integrating services for their corporate clients. However, the literature is relatively silent on how
territories capitalize on the potential interconnectedness between manufacturing firms and the
knowledge-intensive business service (KIBS) sector. The analysis of the outcomes that result
from the mutually dependent associations between manufacturing businesses and KIBS firms, a
process that we call Territorial Servitization, is of great relevance for academics and policy
makers. This research hypothesizes that there is a positive symbiotic and bidirectional link
between the growth in KIBS activity and employment generation by manufacturing sector start-
ups. Furthermore, we scrutinize the mediating role over this relation of relevant industry
characteristics, in our case the stock of manufacturing firms and the total number of freights
transported. The empirical application considers a unique dataset created from multiple
sources—the Global Entrepreneurship Monitor (GEM), the Spanish Institute of Statistics and
Eurostat—for the 17 Spanish regions during the period 2006-2012. The results support the view
that territorial servitization contributes to employment creation in manufacturing sectors.
Territories with a vigorous manufacturing base benefit from a virtuous circle in which KIBS
start-ups and newly formed manufacturers are connected through the economic activity of
incumbent manufacturing firms. The study offers valuable insights for scholars and policy
makers on how to implement specific policies—e.g., the development of digital
infrastructures—that facilitate the interaction between manufacturing and KIBS businesses, thus
fuelling territorial development.
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Territorial Servitization: Exploring the virtuous circle connecting

knowledge-intensive services and new manufacturing businesses

1. Introduction

Over the last decade, the provision of knowledge-intensive services is widely
recognized as one of the key engines for the consolidation of knowledge-based economies
(European Commission, 2007, 2012). Manufacturing businesses have a growing demand for
knowledge-based services (Cusumano et al., 2015). This is because their competitive position
increasingly stems from their ability to introduce value-adding services into their operations,
and to offer integrated packages of goods and services; that is, through servitization strategies
(Vandermerwe & Rada, 1989; Matthyssens & Vandenbempt, 2008; Suarez et al., 2013).

Servitization is increasingly recognized as a source of value with important strategic and
economic potential (Neely, 2008; Gunasekaran & Ngai, 2012; Cusumano et al., 2015). Also,
servitization can be seen as a mechanism to develop innovation capabilities and enhance
customer engagement by realizing a shift from products to product-service systems (Visnjic &
Van Looy, 2013; Lee et al., 2016; Vendrell-Herrero et al., 2016).

Despite a growing stock of literature on the subject servitization research mostly adopts
a micro-level approach, which leads to a dearth of work on how service-oriented business
models contribute to territorial performance, and on how policy makers can encourage
servitization processes in manufacturing industries (Bourles et al., 2013). The territorial analysis
of the relationship between the configuration of the local industrial fabric and increased
provision of services remains empirically untested. This is the focus of this study.

The renaissance of local manufacturing sectors has been found to result in some cases
from the presence of a dynamic knowledge intensive business services sector (KIBS) (Arnold et
al., 2016; Kohtamaki and Partanen, 2016). The local presence of knowledge-intensive services

has been shown to help new manufacturers internalize the value-adding capacity of services,



while at the same time contribute to alleviating operational weaknesses linked to their liability
of both newness and smallness (Grénroos & Voima, 2013). Similarly, studies into Marshallian
industrial districts have given much evidence of the presence of production processes that form
at the meso-level from the interactions of different specialized professionals and SMEs to
materialize a related production system (Becattini, 1990).

In our understanding these considerations invite the idea that servitization and the
benefits of knowledge-intensive service provision do not necessarily have to be fully integrated
within the manufacturer’s internal value chain. There may be benefits to Territorial
Servitization. Conceptually, territorial servitization surpasses organizational boundaries. It
embodies the aggregate outcomes—e.g., economic, employment and other social outputs
demanded by stakeholders—resulting from the various types of mutually dependent
associations that manufacturing and knowledge-intensive service businesses create and/or
develop within a focal territory. Territorial servitization can contribute to local competitiveness
through the virtuous circle it helps stimulate. A resilient local manufacturing sector can
potentially attract or stimulate the creation of complementary knowledge-intensive service
activity firms, which in turn may facilitate the creation and growth of new manufacturers.

Therefore, this study extrapolates from the servitization literature (see e.g., Suarez et al.,
2013; Cusumano et al., 2015) to propose that at a meso-level the value of territorial servitization
produced through the dealings of local manufacturers and KIBS will be linked to greater
competitiveness and employment generation by local manufacturers. More concretely, we
evaluate the mutual relationship between the start-up rate of knowledge intensive service
businesses and employment in new manufacturers. Additionally, our model assesses how key
industry characteristics—stock of manufacturing firms and the total number of freights
transported—mediate the relationship between KIBS businesses and employment in new
manufacturers in both causal directions.

This study looks into the role of the provision of professional services and employment
in new manufacturing businesses, answering the call made by Baines et al. (2016), Arnold et al.

(2016), and Vendrell-Herrero and Wilson (2016) for more research on how service-oriented



business models contribute to territorial performance through the provision of services to
manufacturing businesses, and on how policy makers can contribute to encourage and/or
enhance servitization processes.

The empirical analysis considers a unique dataset generated from multiple sources.
First, data on the knowledge-based service orientation of territories and the employment created
by new manufacturers at the regional level was obtained from the Global Entrepreneurship
Monitor (GEM) databases for the period 2006-2012, which contains information for more than
176,000 observations. Second, data on the variables related to the territorial manufacturing
activity—in our case measured by the stock of manufacturing firms and the total number of
freights transported—were obtained from Eurostat databases. Third, macroeconomic figures
were obtained from the Spanish Institute of Statistics. Data from the three sources allow the
creation of a panel dataset including the 17 Spanish regions for the period 2006-2012.

The proposed approach offers a novel perspective that aims to better understand how
policy makers can boost the relationships between new manufacturers and KIBS and the
potential benefits resulting from this relationship, in terms of employment generation. The
analysis of the territorial economic outcomes that flow from the virtuous circle connecting new
manufacturers and KIBS contributes to identify what policy actions can help capitalize on the

increased servitization activity that results from a greater consolidation of new manufacturers.

2. Theoretical underpinning and hypotheses development
2.1 Servitization literature: Extending mainstream research

In enhancing their competitive advantage manufacturers have shifted their focus from
products to integrated solutions, containing both product and service offerings (Matthyssens &
Vandenbempt, 2008; Baines & Lightfoot, 2014). Vandermerwe & Rada (1989) dubbed this
business model servitization, while Barnett et al. (2013) defined servitization as the process of
seeking additional value through taking services propositions to the market. Recent figures
indicate that, globally, more than a third of large manufacturing businesses offer services, while

this rate increases to over 60% in western economies (Neely, 2008; Crozet & Milet, 2015).



The scholarly debate on servitization has focused on the driving forces of adopting
servitization strategies (Vandermerwe & Rada, 1989; Wise & Baumgartner, 1999; Matthyssens
& Vandenbempt, 2008; Lee et al., 2016), on the implementation process of servitization (Oliva
& Kallenberg, 2003; Cook et al., 2006; Parry et al., 2012), and on the organizational benefits
resulting from the adoption of servitization strategies (Neely, 2008; Visnjic & Van Looy, 2013).
The anticipated benefits of servitization approaches are well documented in the literature,
including more stable revenues, higher growth rates and superior long-term profitability (Smith
et al., 2014; Cusumano et al., 2015; Rabetino et al., 2015; Visnjic et al., 2016).

Nevertheless, most existing studies examine the servitization phenomenon from a
microeconomic perspective. Although public administrations in the US and Europe
acknowledge the potential transformative power of service innovation (European Commission,
2011; 2012), the analysis of the territorial impact of servitization processes based on meso or
macro approaches remains largely unaddressed.

Rocha and Sternberg (2005) detected that the level of entrepreneurial activity in regions
with geographically proximate groups of established interconnected firms and institutions
contributed comparatively more towards regional economic performance. The key, according to
these authors, does not come from economic territorial specialization or from the pure
guantitative agglomeration of firms in a particular region, but rather from the interconnections
and complementarities that link these together (Boix & Vaillant, 2011). From this we can
extrapolate that territorial servitization, as a production process linking services and industry,
may enhance the local impact of manufacturing activity on regional competitiveness facilitating
local knowledge diffusion.

It has long been observed that the internal economies of the manufacturing firm could
be disaggregated across several interconnected specialized firms. Alfred Marshall (1890)
documented in the late 19th century the existence of a form of organization of production based
on the concentration of people and small and medium-sized firms specialized in different parts
of a production process. In these territories, internal large scale economies are substituted by

external economies related to the existence of linkages between knowledge intensive service



activity firms and local manufacturers together with an informal system of knowledge diffusion.
This territorial servitization process appears to be more compatible as regional industrial
strategy than the mass production basis of extensive mono-productive manufacturing.

As a contemporary version of the industrial district which contributed to the resilience
of certain manufacturing-based economies of past decades (Bellandi & Sforzi 2004), local
economic development using territorial servitization shares a stock of existing industrial talent
with entrepreneurial activity in manufacturing and knowledge intensive services that are
interwoven within the local value chain in a way which helps differentiate and add

competitiveness to the local industrial fabric.

2.2. Territorial servitization: The links between knowledge intensive services (KIBS) and new
manufacturing firms

It has been argued that the ability of manufacturing businesses to achieve a sustainable
competitive advantage will depend on the presence of economies of scale in services, and
economies of scope in products and services (Teece, 2010), while efficient complementarities
between core products and additional services might generate benefits to customers by reducing
procurement costs and information asymmetries (Visnjic & Van Looy, 2013). These arguments

suggest a double-sided relationship between manufacturers and services providers (Figure 1).

From the service providers’ point of view, the achievement of an advantageous position
in the market will depend on their capacity to provide value-creating services to manufacturers
(Teece, 1980). Muller & Zenker (2001) describe KIBS as service businesses providing
knowledge-based and a high intellectual value-added services mostly to other small and
medium sized manufacturing firms. KIBS’ services are mostly related to R&D, management

consulting, or IT outsourcing (Strambach, 2001).



The local spillover benefits of innovative entrepreneurship—e.g., knowledge-based
services—are profound (Acs & Audretsch, 1988; Acs & Varga, 2004). According to the OECD
(2006, p. 7), KIBS businesses are sources and carriers of knowledge that influence the
performance of the territory’s industrial fabric by providing valuable knowledge-based services
to other organizations, fuelling job creation and territorial performance. Existing studies support
that the promotion of knowledge-based firms has a fundamental role to play within territorial
development strategies (Lafuente et al., 2010; Vaillant et al., 2012; Jacobs et al., 2016).

At the territorial level, Sternberg & Arndt (2001) reported that the innovation behavior
of European firms is positively related to the performance of regional economic structures.
Additionally, Arauzo (2005) found that start-up rates are positively affected by the level of
territorial economic activity. This may suggest that a consolidated manufacturing base not only
generates economic activity, but also creates the conditions to attract KIBS entrepreneurs to
these territories. Not only can the resilience of local manufacturing entice KIBS to a given
territory but a renaissance of manufacturing where incumbent and new firms interact can
contribute to the strong presence of KIBS in an economy.

Vigorous manufacturing sectors are characterized by agglomeration economies (Rocha
& Sternberg, 2005). Both the stock of manufacturing businesses and their economic activity
produce a spillover effect, which has direct consequences on local business performance
(Andersson & Lo606f, 2011). This creates the conditions that are ripe for entrepreneurial activity
(Munnell, 1992), thus enhancing the local development of knowledge-based sectors (Lafuente et
al., 2010; Arnold et al., 2016).

Taken together, these arguments and evidence suggest that policy makers can capitalize
on the territory’s industry structure to facilitate the consolidation of new manufacturing
businesses, and create reliable market conditions that thrive on the successful development of
knowledge-based services sectors. Therefore, we hypothesize:

H1: A consolidated manufacturing base—in terms of stock of businesses and their economic
activity—positively mediates the relationship from sustainable new manufacturing businesses—

in terms of employment—to the creation of knowledge-intensive business service firms.



We now turn our attention to the relationship between KIBS businesses and the
consolidation of new manufacturing businesses. From a manufacturing business’ perspective,
service inputs might affect performance in various ways. First, the entry of service providers
might lead to develop new and more sophisticated services which can contribute to enhance
performance, such as cash flow management tools for manufacturers or digital value-added
services in telecommunication sectors. Also, availability of advanced services might increase
operational productivity of both new and incumbent manufacturing businesses by, for instance,
improving product delivery management systems or bidding tools for suppliers. Second, the
adoption of servitization strategies provides manufacturers with better information about
customers’ needs, which is critical to future product development strategies (Visnjic & Van
Looy, 2013). Third, territories can capitalize on the potential spillovers resulting from strong
knowledge-intensive service sectors, which can be observed in terms of increased competition
in the provision of services (Bourlés et al., 2013). This way, enhanced KIBS sectors contribute
to reduce services’ costs, thus creating innovation incentives that facilitate the adoption of
servitization strategies by new manufacturing firms (Zhen, 2012; Arnold et al., 2016).

Fourth, although Bowen et al. (1989) points to a cultural bias against service-specific
values (e.g., heterogeneity and flexibility) because they contradict traditional manufacturing
practices such as standardization and efficiency, professional services’ reliability may enhance
in territories where manufacturing sectors concentrate an important weight of economic activity.
Arguably, the demand of knowledge-based services in territories with strong manufacturing
sectors will be greater. This creates the conditions to develop service sectors, which translates in
benefits for manufacturers in that the implementation of value-adding services help to reduce
both operational disruptions and operational costs (Rabetino et al., 2015; Arnold et al., 2016).

In this context, we argue that new manufacturing businesses—exposed to liabilities of
smallness and newness (Aldrich & Auster, 1986)—have strong incentives to adopt service-
oriented strategies through the acquisition of knowledge-based resources from KIBS businesses;

and that this is especially so in territories with both a strong manufacturing base and a



competitive KIBS’ sector. Existing evidence supports that KIBS businesses contribute to
sustaining the competitive advantage of small and medium manufacturing firms. For instance,
in their analysis of 804 manufacturing establishments in Canada, Doloreux & Shearmur (2013)
found that improvements in innovation-oriented outcomes follow the adoption of collaborations
with KIBS. Also, the nature of professional services affects location decisions of KIBS
entrepreneurs. Research reports that geographic proximity is not a necessary condition in
building and maintaining a KIBS—manufacturing relationship and this might explain why KIBS
often locate in rural areas (Lafuente et al., 2010; Shearmur & Doloreux, 2015).

Servitization can be seen as a response of manufacturers to market pressures, and
previous studies show that increased provision of advanced services positively impact both
organizational performance metrics linked to revenues and employment (Gebauer & Fleisch,
2007), and the economic restructuring of territories through the implementation of advanced
technological capabilities (Baines & Shi, 2015). This logic and evidence suggests the following
relationship between knowledge-intensive services and manufacturers’ performance:

H2a: A positive relationship exists between the creation of knowledge-intensive business service
firms and the sustainability—in terms of employment—of new manufacturing businesses.

H2b: A vigorous manufacturing base—in terms of stock of businesses and their economic
activity—positively mediates the relationship from the creation of knowledge-intensive business

service firms to the sustainability—in terms of employment—of new manufacturing businesses.

3. Data and method
3.1 Sample

The accurate analysis of whether there is a mutually dependent and systematic link
between knowledge-based services sectors and the performance of new manufacturing firms
requires three types of information: a measure of formation rates in KIBS businesses, a
performance measure for new manufacturing firms, and information on the linkages between

the analyzed sectors of the economy.



The data used in this study come from multiple sources. First, information on both the
knowledge-intensive orientation of the territorial entrepreneurial activity and the average
employment created in new manufacturing firms at the regional level is obtained from the Adult
Population Survey of the Spanish Global Entrepreneurship Monitor (GEM) for the period 2006-
2012. The GEM project began in 1998 as a joint initiative of the London Business School and
the Babson College to create an international entrepreneurship research network. Today, more
than 70 countries take part in this research initiative, making the GEM project a world reference
in the entrepreneurship field and a highly valued source of information for academics and
policymakers in each of the participating countries. A comprehensive description of the GEM
project and its methodology is presented in Reynolds et al. (2005).

In the case of Spain, the survey was conducted in each of the Spain’s 17 Autonomous
Communities by a leading professional market investigation and public opinion service firm
selected and monitored directly by the International GEM Consortium. The sample was built
based on a multiple stage sampling method using the Bellview Fusion computer-assisted
telephone interview system. In the first stage, a random selection of municipalities was collected
according to population quotas. In the second stage, telephone numbers corresponding to the
different municipalities were randomly obtained from the annually updated ‘Espafia Office
v5.2” database of fixed and mobile telephones. Finally, individuals aged between 18 and 65
inclusive were randomly selected by the mentioned software. The final sample used to reach the
aim of this study contains 176,609 Spanish observations collected between 2006 and 2012.

Second, macroeconomic figures—unemployment and Gross Domestic Product (GDP)
per head expressed at constant 2012 prices—were obtained from the Spanish Institute of
Statistics. Third, data on the variables related to the configuration of the industry—stock of
manufacturing firms and total number of freights transported by air, road and maritime means—
were obtained from the Eurostat databases.

In this study, the unit of analysis is the geographical region, so data from the three
information sources was grouped to build a panel dataset including the 17 Spanish regions
(NUTS-2) for the period 2006-2012, which totals 119 region-year observations.
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3.2 Convening knowledge-intensive business services (KIBS)

Knowledge-intensive service activities as increasingly recognized as one of the main
engines for the consolidation of knowledge-based economies (European Commission, 2007).
The demand of knowledge-based services is increasing with the efforts of European economies
to enhance their competitive position, and this is especially evident in manufacturing sectors
which have strong incentives to involve external agents (KIBS) to introduce value-adding
services into their operations (Cusumano et al., 2015). The market and economic relevance of
knowledge-intensive service businesses translates into increased academic research (see e.g.,
Rocha & Sternberg, 2005; Lafuente et al., 2010; Arnold et al., 2016; Jacobs et al., 2016), and
these two elements have led many European governing bodies to turn their attention to the
development of a healthy KIBS sector (Europe INNOVA, 2009; European Commission, 2012).

Knowledge-intensive services businesses are innovation bridges that interplay with
other economic agents acting as purchaser, provider or partner (Czarnitzki & Spielkman, 2003),
thus implying an in-depth interaction between the service provider and the end user (Cusumano
et al., 2015; Kohtaméki and Partanen, 2016). One example of services provided by KIBS is the
management of large samples of digital information, namely big data. Opresnik & Taisch
(2015) show that this service adds significant value to manufacturers’ offering especially in
B2B relationships by providing customers with tools that can be used to enhance cost saving
policies and develop more informed strategic decision-making processes.

KIBS businesses show a distinctive way to access, create and integrate knowledge in
their processes (Lafuente et al., 2010; Jacobs et al., 2016). According to the European
Commission (2011), KIBS encompasses a wide range of activities including activities related to
computing and information and communication technologies (NACE Rev-2: 62), architectural
and engineering technical services (NACE Rev-2: 71), research and development (NACE Rev-
2: 72), as well as organizational-oriented services (NACE Rev-2: 69, 70, 73 and 78)—i.e., legal
and accounting and auditing services, management consultancy, advertising and market
research—and other knowledge-oriented services (NACE Rev-2: 74).
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The final sample drawn from the GEM databases comprises information for 1,463 KIBS
created in Spain between 2006 and 2012, which represents 19.51% of the total number of new
businesses created in the previous 18 months included in the sample during the same period.

Looking at the types of advanced services provided by the sampled KIBS, we note that
new businesses in computer and related activities—hardware and software consultancy, data
processing, data management, maintenance of computing machinery—represent 12.58% of the
new KIBS, while 3.35% of new KIBS fall into the research and development category. Finally,
the majority of new KIBS operate in business-oriented services (84.07%), including: auditing
and legal consultancy, market research and business and management consultancy (56.12%);
architectural and engineering activities and related technical consultancy (15.24%); technical
testing and analysis (4.78%); and advertising, packaging and IT security services (7.93%).

At this point, it should be noted the diversity in the knowledge-intensive services and
the economic potential and opportunities these firms offer to their corporate customers. In the
context of our study, the presence of a variety of knowledge-based services suggests that
manufacturing sectors might enhance their competitive position by developing specific

capabilities to offer packages of goods and services, that is, through servitization processes.

3.3 Variable definition

Dependent variables. This study focuses on the relationship between new KIBS
businesses and the employment created by new manufacturing firms in Spain. The regional rate
of new KIBS business is measured as the proportion of new businesses (with less than 18
months of market experience) created in knowledge-intensive services sectors in any given
period in each of the 17 Spanish regions. The second dependent variable captures a relevant
contribution of new businesses to territorial performance, namely employment generation
(Mueller et al., 2008; Eriksson et al., 2014). In this study, job creation is measured by the

average number of employees of new manufacturing firms created in the previous 18 months.?

% The timing of the GEM annual population survey allows at distinguishing between businesses created in
the same year of the survey (business with less than 6 months of market experience) and businesses

12



Figure 2 breaks the 17 Spanish regions into high-KIBS versus low-KIBS regions, and compares

the average employment created by new manufacturing businesses from 2006 to 2012.

The figure shows not only the dramatic increase in the employment created by new
manufacturers in regions with high rates of KIBS start-ups after 2008, but also the pronounced
difference when compared to the pattern reported for regions with low rates of creation of KIBS
businesses, a pattern that, as indicated in sections 1 and 2, has not received much attention.

Industry characteristics. The key independent variables used in this study seek to
capture the impact that the configuration of the industry and industry intensity have on both the
development of KIBS sectors and the employment level of new manufacturing firms at the
regional level. On the one hand, we introduce the stock of manufacturing firms as a measure of
the economic capacity of manufacturing sectors at the territorial level (Leydesdorff et al., 2006).
On the other hand, the dynamics of the regional industrial fabric is measured by the total air and
maritime transport of freights. This variable—a proxy for the level of activity or ‘busyness’ of
firms in the territory—is expressed in thousands of tons of goods transported in and out of the

region.® These variables are lagged to avoid collinearity problems linked to reverse causality.

Control variables. We control for time and for two variables commonly used to explain

regional variations in business formation rates, that is, unemployment rates and market growth

created in the year prior to the survey. In our sample, the total new businesses formation rate (for
businesses created in the previous 18 months) is 4.25%.

% Eurostat data on freight transport at NUTS-2 level include air and maritime transport means. Road
freight transport statistics are available at country level, while regional data (NUTS-2 level) on rail freight
transport are collected every five years by Eurostat (http://ec.europa.eu/eurostat/statistics-
explained/index.php/Freight_transport_statistics#Road_freight 2). Thus, and for consistency purposes,
we employ the proposed variable (air and maritime freight transport) in our meso-level analysis. Keep in
mind that 48 airports are spread across the 17 Spanish regions (http://www.aena-
aeropuertos.es/en/passengers/airports-network.html), which further corroborate the appropriateness of the
selected variable to proxy the level of economic ‘busyness’ of regions at the NUTS-2 level.

13



(see e.g., Armington & Acs, 2002; Acs et al., 2007; Reynolds et al., 2007; Eriksson et al., 2014).
The regional unemployment rate is expressed as the proportion of the economically active
population without a job, while the regional Gross Domestic Product per head is expressed in
2012 constant euro, and is deflated with respect to inflation. Finally, we introduced a set of time

dummy variables to rule out the potential effects of time trends.

3.4 Method

In line with the arguments that underpin this study, we argue that there is a mutual
relationship between the creation of KIBS businesses and the employment created by new
manufacturing businesses, and that these relationships are mediated by the size and intensity of
the local industrial fabric. The hypotheses of this study were tested using the proposal by
Surroca et al. (2010). This method, which extends the approach by Baron & Kenny (1986),
consists of the implementation of a two-stage modeling strategy that permits to accurately
analyze mediation effects between the variables of interest.

In the first step, we compute instrumental variables for the rate of new KIBS businesses
and employment created by new manufacturing firms by regressing each variable on the
configuration of the industry and the control variables. These coefficients allow at estimating
the residual of each variable by subtracting the predicted effect of the variables related to the
configuration of the industry from the two dependent variables. These models are estimated by

fixed-effects models and they have the following form:

KIBS, = «, + 3,Stock of manufacturing firms,, + 3,Freights transported,,

la
+ B,Mean KIBS, + 3,Control variables, +T, + 1, +¢, (12

Employment,, = «, + 3,Stock of manufacturing firms, + 3,Freights transported,,

1b
+ B;,Mean employment, + 3,Control variables,, +T, 4+, +¢, (1b)

In equations (1a) and (1b) «, is the constant term, 3 ; are parameter estimates for the jth

independent variable, 77 is the time-invariant fixed effect that controls for unobserved

14



heterogeneity across regions (i), and € is the normally distributed error term that varies cross-
regions and cross-time. Control variables include the unemployment rate and the GDP per head,
while T is a set of time dummies. Additionally, and for each period, we introduce the average
value of the dependent variable in the model to account for potential regional peer effects
(Angrist, 2014). In models like ours estimated through fixed-effects regressions the inclusion of
peer effects is especially appealing as this variable allows at controlling for regional-specific
effects that otherwise cannot be included in the model specification given that territory dummies
are time-invariant. This variable is the average value of each dependent variable (KIBS business
formation rate and employment created by new manufacturers), and is calculated for each
period and each region following the NUTS-2 classification excluding the focal territory.

Based on the estimation results from (1a) and (1b) we compute the key instruments of
our model. The instruments are obtained by subtracting the predicted effect of the configuration
of the industry from the observed value of each dependent variable (the rate of new KIBS firms

and employment created in manufacturing firms):

KIBS®™ = KIBS, — (3,Stock of manufacturing firms,)

' (22)
—(8,Freights transported;)

INSTR
tlt

Employment,>" = Employment, — (3,Stock of manufacturing firms,,)

. (2b)
— (B,Freights transported,, )
The second step of the procedure allows at testing the mediating role of the
configuration of the industry on the impact of the inflow of KIBS firms into the economy over

the employment created by new manufacturing firms. To do this so, we estimate the full models

INSTR
it

INSTR
it

introducing the instruments obtained in the first step (KIBS and Employment.™ "), along

with the mediating industry-related variables and the control variables.
All specifications are estimated by fixed-effects regression models. This modeling

strategy helps overcome collinearity and endogeneity problems. By construction, the correlation

15



between the estimated instruments and the mediating industry variables is low*, and this
prevents multicollinearity problems in model estimation (Wooldridge, 2008). The use of fixed-
effects models controls for the potential endogeneity problems emerging from the correlation
between the set of independent variables and the time-invariant region-specific unobserved
heterogeneity. Also, all the variables used in the model specifications (instruments, industry-
related and control variables) are introduced as lagged terms (t-1) to avoid potential endogeneity
problems linked to reverse causality®. To test the proposed mediation hypotheses we run two
model specifications. The first model evaluates the different relationships between the regional

rate of KIBS business formation and employment in new manufacturing firms:

KIBS, = «, +,Employment, _, +-y,Control variables, , +T, +n, +<, (3a)

Employment;, = o, +,KIBS,,_, +y,Control variables, , +T, +n; +<, (3b)

The second set of model specifications evaluate the mediation of the industry
configuration variables in the relationship between the KIBS’ regional business creation rate

and employment generated by new manufacturing firms. These models have the form:

INSTR

KIBS, = o, +6,Employment, ™" + 6,Stock of manufacturing firms,_,

: : (42)
+ o,Freights transported, , +6,Control variables, , +T, + 7, +¢,
Employment,, = o, + 8,KIBS" + 8,Stock of manufacturing firms,, , (4b)

+ o,Freights transported,, , +6,Control variables, , +T, +n, +¢,

In terms of our hypotheses, note that three conditions must hold to corroborate that the

configuration of the industry mediates the relationship between the employment created by new

* The correlation between the estimated residual for the rate of new KIBS, the stock of manufacturing
firms and the total number of freights transported is 0.1975 (p<0.01) and 0.0877 (p<0.05), respectively.
The estimated residual for the employment created by new manufacturers is correlated with the stock of
manufacturing firms (0.1737, p<0.05) and uncorrelated with the total number of freights transported by
air, road and maritime means (0.1158, p>0.10).

% In our case, the robustness of the results is confirmed by the low or null correlation between the
instruments and the dependent variables (Wooldridge, 2008). More concretely, the estimated instrument
for the rate of new KIBS is correlated with the observed rate of new KIBS (0.2862, p<0.01) and is
uncorrelated with the employment created by new manufacturers (0.1457, p>0.10). Similarly, the
instrument for the employment created by new manufacturing firms is correlated with its corresponding
observed variable (0.6372, p<0.01) and is uncorrelated with the rate of KIBS formation (0.2056, p>0.10).
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manufacturing firms and the creation of KIBS businesses (H1): 1) the rate of new KIBS impacts

the industry configuration variables, 2) the employment in new manufacturing firms explains

the rate of new KIBS (Y, > 0 in equation (3a)), and 3) the instrument for the employment in
new manufacturing businesses turns not significant in equation (4a) (51 =0), while the industry

intensity variables impact the rate of new KIBS ((52 >0, 63 > 0 in equation (4a)).

Hypothesis 2a will be confirmed if the coefficient for the variable linked to the creation
of KIBS businesses in equation (3a) is statistically significant (7Y, > 0). In the case of the
KIBS-employment relationship expressed in equations (3b) and (4b) (hypothesis 2b), mediation
will be corroborated if: 1) the rate of new KIBS impacts the industry configuration variables, 2)
the rate of new KIBS explains employment in new manufacturing firms (7, > 0 in equation
(3b)), and 3) the instrument for the rate of new KIBS turns not significant in equation (4b)

(61 = 0), while the variables related to the industry intensity impact the employment created by

new manufacturing firms (52 >0, 63 > 0 in equation (4b)).

4. Empirical results
This section presents the results of the empirical analysis. To address the threat of
collinearity, we computed the average variance inflation factor (VIF) for all variables. In all
model specifications presented in Table 3, the average VIF values are below the commonly used
cut-off threshold of ten. The results for this diagnostic test do not raise collinearity concerns.
Concerning the fixed-effects model estimating the relationship between new KIBS
businesses and employment in new manufacturing businesses, results in model 1 of Table 2

show that the subsequent employment level reported by new manufacturing businesses is
significantly higher in territories with greater formation rates of KIBS businesses (7, = 0.0495

and p-value<0.05). Additionally, results in model 2 indicate that the mediation effect of the
analyzed industry variables—stock of manufacturing businesses and industry intensity—is

weak. More concretely, the coefficient for employment of new manufacturers turns not
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significant and the parameter linked to the freights transported is the only industry variable that
positively impacts the rate of new KIBS (6, = 0.1913 and p-value < 0.001).° These results give

partial support to our first hypothesis that states that a more consolidated manufacturing base—
in terms of stock of businesses and their economic activity—positively mediates the relationship
from sustainable new manufacturing businesses—in terms of employment—to the creation of

knowledge-intensive business service firms.

Hypothesis 2a proposes a positive relationship between the KIBS business formation
rate and the employment generated by new manufacturing businesses. This hypothesis is

supported. The results in model 3 of Table 2 show that the coefficient for the lagged rate of new
KIBS businesses is positive and statistically significant (7y, = 0.3613 and p-value<0.05).

This result gives support to our argument that increased competition in knowledge-
based service sectors creates incentives to reduce services’ costs, which translates in higher
levels of consumption of these services. Similar to Arnold et al. (2016), this finding suggests
that a competitive KIBS sector—e.g., in terms of the cost of services—provides a fertile ground
for new manufacturing businesses to introduce knowledge-intensive services in their value
chain that contribute to their expansion. For example, new manufacturing businesses might
demand knowledge-based services to enhance their market sustainability through the creation of
better information systems about customers’ needs, which is vital for product development
strategies (Visnjic & Van Looy, 2013; Cusumano et al., 2015).

Hypothesis 2b proposes that territorial industry characteristics—in terms of stock of

businesses and their economic activity—positively mediate the relationship from the creation of

® Note that a positive relationship between the rate of new KIBS businesses and the industry configuration
variables is the third condition that must hold to corroborate that the industry configuration mediates the
relationship between the employment created by new manufacturers and the rate of new KIBS businesses.
Results in Table A2 of the Appendix confirm that the rate of new KIBS has a significant positive impact
on the industry configuration variables (stock of manufacturing firms and freights transported).
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KIBS businesses to the sustainability—in terms of employment—of new manufacturing
businesses. Results in models 3 and 4 of Table 2 confirm this hypothesis. As we previously
indicated, KIBS formation rates positively impact the employment created by new
manufacturing businesses (model 3). When the analyzed industry variables are included in the

regression equation this relationship turns not significant, while the coefficients for both the

stock of manufacturing businesses (6, =1.6773 and p < 0.05) and the total freights transported

(6, =0.1825 and p < 0.05) positively impact employment of new manufacturers (model 4).

Overall, the findings support the mediation of industry characteristics: when these
variables are included in the estimations, the relationships between KIBS formation rates and
employment in new manufacturing businesses are no longer significant (models 2 and 4 in
Table 2). These results point to the presence of a virtuous circle in which new KIBS and the
employment created by new manufacturers are connected through industry factors related to

size (stock of manufacturing businesses) and intensity (total freights transported).

5. Discussion, implications and concluding remarks

In this study, we propose that servitization and the benefits of the knowledge-intensive
services provision can also be developed at the meso level by scrutinizing the relationship
between knowledge-intensive business service (KIBS) sectors and employment in new
manufacturing businesses. At the meso-level, we argue that ‘Territorial Servitization’ can
contribute to local competitiveness and employment creation through the virtuous cycle
generated when a resilient local manufacturing base attracts or stimulates the creation of
complimentary KIBS businesses, which in turn facilitates the creation of new manufacturers.

More concretely, we hypothesized that industry characteristics related to industry size—
measured by the stock of manufacturing firms—and industry intensity—measured by the total
freights transported in and out the territory—are critical to mediate the connections between
new KIBS businesses and new manufacturers that seek enhanced competitiveness. Also, our

analysis answers the call for further work on how service-oriented business models contribute to
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territorial performance, and on how policy makers can encourage and/or enhance servitization
processes in manufacturing industries (Arnold et al., 2016; Vendrell-Herrero and Wilson, 2016).

The results reveal the existence of a beneficial ‘Territorial Servitization” effect over
regional competitiveness and local manufacturing industry employment creation. At the
territorial level, a mutually dependent relationship exists between new KIBS businesses and
new manufacturing businesses. Additionally, the findings support the argument that factors
associated with the local industrial fabric—in our case, industry size and industry economic
intensity—mediate the positive relationships between KIBS formation rates and the
employment generated by new manufacturing businesses.

In the context of this study, we interpret the results in terms of territorial servitization
where the renaissance of local manufacturing is stimulated by a virtuous circle in which the
development of a solid KIBS sector and a sustainable system of new manufacturers forms more
successfully in territories with an existing base of resilient manufacturers.

This paper has implications for how policy makers can effectively match support
policies targeting the development of the local industry with market solutions generated by
enhanced connections between new KIBS businesses and new manufacturing businesses. As
any reinforcing loop, the system can be positive and virtuous but can also be negative in nature
and lead to a vicious cycle. And although our study does not address the way to reverse the
dynamics of an undesirable cycle, it does give indications as to how and when policy in certain
cases may need to ignite the dynamics setting off the reinforcing loop or push them beyond the
inflection point that will get the virtuous cycle to take hold. Much like the contribution of
industrial districts and manufacturing clusters of past decades, the renaissance of manufacturing
at a territorial level within a contemporary knowledge-based context now appears to require the
symbiotic development of knowledge-intensive service provision and a flourishing of new
manufacturing ventures in territories whose industry conditions—in terms of size and
intensity—offer a favorable seedbed for territorial servitization to occur.

We show that territories do not materialize the generally positive effects of a solid KIBS
sector and a strong manufacturing industry at the same intensity. Knowledge-based service
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businesses are both sources and carriers of knowledge that might impact territorial performance
by providing high value-adding services to other organizations, fuelling job creation. We
suggest that, to develop a strong KIBS sector, policy makers need to turn their attention to the
characteristics of the territory’s manufacturing industry and adopt support actions—e.g., the
development of digital infrastructures (broadband or cell phone towers)—that enhance both
connectivity and the interactions between manufacturing and KIBS firms across the territory.

Additionally, promoting knowledge-intensive businesses has a fundamental role to play
within territorial development strategies (European Commission, 2012; Macneill & Jeannerat,
2016). But, policy priorities should not focus on subsidizing knowledge-based entrepreneurial
activities. On contrary, any attempt to develop a sustainable KIBS sector should be coupled
with enhanced networking opportunities at the territorial level. This way, manufacturing
businesses would be in a better position to exploit knowledge-intensive services, while
territorial connectivity networks allow KIBS businesses to better reach all manufacturing
businesses—regardless of their location—via the development and the provision of value-
adding services (Arnold et al., 2016).

It must, however, be mentioned a series of limitations to the present study that, in turn,
represent avenues for future research. First, like other studies on servitization, data do not
permit the direct analysis of the underlying relationships between KIBS and manufacturing
businesses. We do not evaluate how manufacturing organizations internalize professional
services into their operations, nor do we assess the processes through which problem-driven
efforts impact employment in these businesses. Further research on this issue would be
valuable. For example, future studies should evaluate the depth in the connections between
KIBS and new manufacturing businesses, and determine whether KIBS collaborate with one or
several manufacturing businesses in areas with different levels of strategic relevance.

Second, future studies should corroborate the conditions under which territories fall into
a ‘catch 22’ loop characterized by unattractive industry dynamics for knowledge-intensive
services businesses which threaten the sustainability of new manufacturing businesses. Future
research on this topic should identify how specific policies seeking to revitalize manufacturing
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activities in territories with relatively undeveloped manufacturing industries—e.g., development
of physical or digital infrastructures—align the interests of managers of manufacturing firms
with those of new investors in knowledge-based service sectors if the virtuous circle is to work.
Finally, and in line with our previous comment, differences in territorial development and in
regulatory frameworks may affect the mediating role of industry characteristics on the
consolidation of KIBS and manufacturing sectors across countries. The geographic specificity

of the study calls for obvious caution when interpreting and generalizing its findings.
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Figure 1. Conceptual framework
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List of Tables

Table 1. Descriptive statistics for the selected variables

Variable Mean Std. dev. | Minimum | Maximum
Rate of KIBS business formation (in %) 19.51 26.22 0.0000 70.81
Employment of hew manufacturing

firms (employees) 3.06 2.25 0.00 14.29
Stock of manufacturing firms 12,718.39 | 11,497.44 | 2,062.00 | 48,436.00
Total air and maritime transport of 23,231.37 | 29,499.04 | 0.0000 | 119,595.00
freights (in thousands of tons)

Unemployment rate (in %) 14.94 7.24 4.70 34.40
GDP per head

(expressed in constant 2012 euro) 24,096.99 | 4,551.35 | 15,700.00 | 32,878.10

Sample size: 119 observations.

Table 2. Fixed effects regression results: Mediation effects

Rate of new KIBS firms

Average employment creation
in manufacturing firms

1) ) ®) (4)
Average employment in new 0.0495**
manufacturing firms (t-1) (0.0214)
Instrument: Average employment -0.0141
in new manufacturing firms (t-1) (0.0238)
. 0.3613**
Rate of new KIBS firms (t-1) (0.1491)
Instrument: Rate of new KIBS 0.3969
firms (t-1) (0.3846)
— *k
Stock of manufacturing firms (t-1) (00;11215256) 1(662139)
Freights transported (in thousands 0.1913*** 0.1825**
of tons) (t-1) (0.0321) (0.0842)
Unemployment rate (t-1) -0.0164* | -0.0172* 0.0894 *** 0.0834***
ploy (0.0109) | (0.0105) (0.0340) (0.0191)
0.8777 0.6039 2.3028 * 2.5368*
GDP per head (t-1) (11313) | (12119) | (1.1958) (1.5233)
Time dummies Yes Yes Yes Yes
Intercent 41711 4.7266 -5.0678 -3.4723
P (6.5006) (5.5688) (4.3868) (2.4508)
R-square (within) 0.5708 0.6081 0.2637 0.3248
F-test 23.88*** | 57.28*** 7.53%** 9.90***
Average VIF 2.69 3.10 2.61 6.14
Observations 102 102 102 102

Robust standard error is in brackets. *, **, *** indicate significance at the 10%, 5% and 1%, respectively.
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Table Al. Correlation matrix

Appendix

1 2 3 4 5 6
1. Rate of KIBS
. . 1
business formation
2. Employrr_lent pf NEW | ) o4q g 1
manufacturing firms
3. Stockof 0.2106%* | 0.1795** 1
manufacturing firms
4. Total air and
maritime transport of ox
freights (in thousands 0.0052 0.0882 0.1716 1
of tons)
5. Unemployment rate | -0.4854*** | -0.3245** | -0.2489*** | 0.1254 1
6. GDP per head 0.1682* 0.1083* 0.2437** | -0.0187 | -0.5698*** | 1

* ** *** indicate significance at the 10%, 5% and 1%, respectively.

Table A2. Fixed effects regression results

Stock of manufacturing firms (::nr‘i;]%rz[ssatggzsffo{;ig)
1) (2) 3) 4)
** **
Rate of new KIBS firms (t-1) (260(2)61531) (2631231)
Average employrpent 0.0087%* 0.0553 *
creation in manufacturing : i
firms (t-1) (0.0039) (0.0309)
Unemployment rate (t-1) 0.0035 0.0030 —-0.0047 —0.0005
ploy (0.0042) (0.0043) (0.0087) (0.0099)
1.1932*** 1.1247*** 1.2200 0.5987
GDP per head (t-1) (0.3106) (0.3117) (0.9296) (1.0675)
Time dummies Yes Yes Yes Yes
Intercent -3.3802 —-2.6621 1.9033 2.2568
P (3.1800) (3.1916) (1.9388) (2.7752)
R-square (within) 0.8271 0.8199 0.3358 0.1109
F-test 137.35*** 100.75*** 4.48*** 3.67***
Average VIF 2.77 2.69 2.77 2.69
Observations 102 102 102 102

Robust standard error is in brackets. *, **, *** indicate significance at the 10%, 5% and 1%, respectively.
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Table A3. Fixed effects regression results: Robustness check

Rate of new Average employment in
KIBS firms new manufacturing firms
Average employment in new manufacturing 0.0198 **
firms (t-1) (0.0223)
*%*
Rate of new KIBS firms (t-1) 0('3' ﬁ%)
Stock of manufacturing firms (t-1) (8%2% (23%3)
. . 0.1505 ** 0.4681 *
Freights transported (in thousands of tons) (t-1) (0.0739) (0.2818)
-0.0171 ** 0.0572 *
Unemployment rate (t-1) (0.0063) (0.0329)
1.0420 1.1717 **
GDP per head (t-1) (0.9115) (0.5577)
Time dummies Yes Yes
Intercent 1.1598 6.5993
P (0.8025) (4.2852)
R-square (within) 0.5898 0.2734
F-test 39.82*** 5.30***
Average VIF 2.70 2.76
Observations 102 102

Robust standard error is in brackets. *, **, *** indicate significance at the 10%, 5% and 1%, respectively.
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