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1 Introduction

Not all PhD holders are working at academic organisations due to different reasons. On
the one hand, constraints on public expenditure may be one important factor (Martin &
Etzkowitz, 2001) but on the other hand, PhD holder’s perception about her future could
also be decisive (Kuoppakangas et al., 2020). Despite of representing an increasing
proportion of the total workforce (Aanerud et al., 2007; Cyranoski et al., 2011;
Skovgaard-Pedersen, 2015), PhD holders’ role outside academia is easily lost and has
not been enough studied. By studying this population of highly skilled workers we can
better understand their visible/invisible contribution towards more sustainable clusters
in regions. For instance, previous work has shown how they facilitate sustainable
transitions through the translation of scientific knowledge into innovation (Telling &

Serapioni, 2019).

A significant number of studies of university contributions to society have been
published in the past decades (Gjelsvik, 2017; Power & Malmberg, 2008; Stephan et al.,
2016). However, most of those studies have focused on formal mechanisms (Bazeley,
1999; Dietz & Bozeman, 2005) of knowledge transfer, including patents, licenses,
royalty agreements (Bozeman, 2000; Breznitz & Feldman, 2012) and more recently also
start-up creation by PhD graduates (Muscio et al., 2021). Therefore, other forms of
contribution by PhD holders who are actively participating as knowledge workers in
their respective contexts are neglected, despite being also indirect outputs of what
universities are offering as their response to societal needs (Benneworth et al., 2009).
Moreover, without knowing the types of contributions of PhD holders to society and
applicability of PhD education to societal and industrial needs, new initiatives of
research and innovation policies aiming at strengthening the knowledge economies are
hard to implement. Our approach aims to better understand the micro reality of the
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knowledge workers focusing by highlighting the high diversity of contributions that
PhD holders can generate for the pursuit of getting more sustainable clusters. So, the
aim of the paper is to explore inductively the different types of contributions that PhD
holders have been bringing to clusters in terms of sustainability. To do that, we explore
not only actual but also potential contributions, not only formal but also informal
channels, not only most-intended outcomes but also unintended consequences, and, in
terms of their impact, we distinguish between conceptual, symbolic, or instrumental
impacts of PhD holders, to face the challenges of sustainability. We acknowledge there
i1s an important obstacle to obtain a comprehensive picture of the socio economic and
cultural contributions of PhD holders due to their heterogeneity in terms of their level of
expertise, their specific research domains, their individual and social features and their
workplaces (Auriol, 2010). This article also acknowledges the different cultures
contexts and disciplinary realities of PhD holders (Haapakorpi, 2015; Porter & Rafols,
2009). That is why their research orientation is taken into account, to distinguish
between those whose research is more oriented towards an understanding of the
phenomena under study and those that are more inspired towards the use of the
knowledge generated (Stokes, 1997). Moreover, PhD holders are increasingly not
working formally as academics at higher education institutions, but at other knowledge
organisations (Herrera & Nieto, 2016), such as consultancy firms, technology institutes,
among others, which entails more difficulties to track them. Since academic
organisations cannot absorb the total amount of PhD graduates that universities are
producing, and the policies on educating PhD holders often emphasise their role for
national prosperity, the majority of PhD holders are to find their positions in new
research-based (but non-academic) organisations (Powell, 2015), who do not have

tradition or policies in employing PhD holders.



In regional innovation studies, it is stated that contexts with a pre-eminence of high-tech
firms are supposedly more likely to show better performances in terms of science-based
innovative products (Hartog et al., 2012). The firms operating in this kind of context are
the commonly suspected to employ PhD holders, contributing to the culture and socio-
economic performance of firms with their research skills. On the other hand, low-tech
firms are said to use other sources for innovating rather than scientific knowledge:
providers/clients exchange of information, machinery acquisition, marketing strategies,
new raw materials, new markets, among others (Hirsch-Kreinsen, 2008). In this case,
the readiness to employ PhD holders is not as evident than in high-tech environments.
However, there are still few documented cases that encourage to also study this context
in greater detail (Skovgaard-Pedersen, 2015). Then, the question that arise is: in which
ways are PhD holders contributing, as agents of change, towards more sustainable
clusters beyond high-tech environments? The paper explores this guiding question as
follows. Section 2 presents the theoretical framework. Sections 3 describes the methods
and section 4 present the analysis and result of our empirical study, which is still in
progress. Finally, section 5 discusses the results and its implications for science

policymakers.

2 Theoretical background
2.1 Industrial district as a socio-economic reality

In the cluster and industrial districts literature, it is pointed the importance of the
existence of a pool of high skilled labour force as one of the three main externalities that
characterised agglomeration economies, since Alfred Marshall’s times. However, the
way in which those highly skilled people interact and contribute in their respective
context remains unexplored, even in thorough studies about how productive activity is

organised in the textile industry (Puig & Marques, 2010). Up to this point, the



hegemonic quantitative approach in cluster literature has not allowed to show the actual
interactions between PhD holders in their clusters (Ortega-Colomer et al., 2016). For
instance, this seems to still happen in official reports about clusters, where the approach
adopted is ‘deliberately based on the measurement of the revealed effects of clusters’
(Commission, 2008, p. 18) and assumes that ‘the interactions [in and between clusters]
are meaningful’ despite differences in type and intensity. The common limitation of this
approach is that it neglects the quality of relationships between many heterogeneous
actors with different motivations or logics (mainly based on science and market
rewards). Therefore, approaches that bear in mind more details about the interactions
among actors is needed (Molina et al., 2018). This paper analyses the narratives
collected from both PhD holders and their employers on how they contribute to their
local context, in terms of sustainability. Here, as informal and unstructured interactions
are also included, our analysis will enrich the already known local system of innovation

dynamics (Breschi & Lissoni, 2001).

2.2 Innovation in Low-Tech Sectors

While the European Union (EU) has being evolving towards a knowledge-based
society, it has been increasingly crucial to putting into practice for regions their
competence to generate, use, diffuse and absorb new knowledge for economic success
and societal development. Since conventional wisdom has assumed that the so-called
high-tech industries, research-intensive and science-based industries were the key
drivers of future economic prosperity, there has been also a some more critical view.
Where those industries were seen as the main source of highly sophisticated products,
they could be located elsewhere as easily as governments promoted at policy circles.

Then, high-cost industrialised countries were claimed concentrate their efforts on



promoting these industries. However, they forgot that the most present industries in

Europe were part of the so-called low- and medium-tech (LMT) industries.

We can also see this different view on what innovation is where we compare the
seminal works, from 1980s on, where they focused on the most successful
environments, such as Oxford, Cambridge, Silicon Valley, etc. However, a more critical
stream of research has turned this hegemonic towards an alternative sight, where
innovation depends also on low-tech industries (Hirsch-Kreinsen, 2008). During the
2000s a European research project on the innovativeness of industrial ‘low-tech’ sectors

(Hirsch-Kreinsen et al., 2006, p. 4) concluded that

“the performance of LMT sectors is severely misrepresented by most current
indicators and that they contribute very significantly to innovation and growth in
advanced economies. LMT firms often face special problems, however, and their
efficiency could be further improved through the implementation of appropriately

targeted policies”.
Therefore, a re-examination of these LMT industries would further enhance their value
in terms of employment, the role of integration in local and regional economies in an
increasingly important period of globalization, and the symbiotic relationships between

LMT and business and high-tech sectors.

In addition, here it is crucial the concept of dynamic capabilities as the conditions on
which the innovation capacity of a company depends, by stressing “exploiting existing
internal and external firm-specific competences to address changing environments”
(Teece et al., 1997, p. 510). Therefore, the knowledge base of companies in low-tech
contexts should be investigated taking into account their "accumulated internal
knowledge" (Hirsch-Kreinsen et al., 2006, p. 11), since they are more combiners of

existing codified knowledge with practical knowledge, than basic innovators. This has



implications for the organisational learning practices as they are more centred in
benchmarking that in turn puts a stress on observing, obtaining information, analysing
and transform technologies from other contexts. This is the case in the study conducted
by (Boschma & ter Wal, 2007) where Boschma and Wal’s (2007) study the authors
highlighted the relevance emphasizes the importance of building networks to
facilitate knowledge transfer and highlights the importance of building non-local ties to

improve overall business firm performance (Schmierl & Kohler, 2005).

2.3 The importance of human capital in industrial districts

To achieve sustainable economic growth, it is necessary to give a voice to the managers
of both higher education and scientific research, since every post-industrial society
needs highly qualified personnel in line with what a knowledge-based economy
requires. This is also crucial in localized industrial districts, where one of their main
characteristics is precisely the presence of specialized workers on a particular industry.
The fact of obtaining a doctorate degree has become increasingly important, given the
current highly complex challenges of society, such as climate change, the scarcity of
mineral resources, social inequalities between regions, etc. According to Auriol (2010),
those Phd holders who have been accumulating skills and human capital throughout
their training seem to be one of the key actors behind the creation of economic growth
based on knowledge. There is a need for understanding of the personal value of having a
Ph.D. level around its social and cultural impacts. Therefore, it is conceivable that this
is also a latent demand, in localized clusters. To do this, a tentative proposal is to study
in depth complex areas such as the direct socioeconomic impact on their respective jobs,
as well as the expected and real 'added value' at the time of their hiring, not only in the
short term, but even for a future wider. In this article, we do not focus on those fields of

study, but rather we concentrate our efforts to understand different types of profiles that



have impacted in a heterogeneous way to its labor context. In the following section, we

develop the rationale and methods to accomplish this goal.

3 Approach

The interpretivist approach explores ‘events by discovering the meaning human being
attribute to their behaviour and the external world’ (Della Porta & Keating, 2008, p. 26).
Thus, by putting the focus on meanings, we seek to explicitly considering contextual
variables instead of trying to decontextualise (Cooke, 2018). We also use techniques
typically applied such as the analysis of texts and discourses (della Porta & Keating,
2008). In that regard, the use of qualitative methodology is dominant throughout this
work, since aims to describe a given phenomenon, which is the value of PhD holders’
labour market, but from a novel perspective, by looking out an environment where most
firms belong to low-tech industries. “According to OECD categories, the industrial
sectors can be classified as follows: High-technology sectors (‘“high-tech”) with a R&D
intensity or more than 5%, sectors with complex technology (“medium-high-tech”) with
a R&D intensity between 3% and 5%. Industries which are not research-intensive
(“medium-low-tech” and “low-tech) have a R&D intensity below 3 percent” (Hirsch-
Kreinsen, 2008, p. 11). This allows us to select the case-study method as the most
appropriate for the objectives posed. To do such a task we have interviewed 25 key
informants: 15 PhD holders and 10 business managers and members of the TMTs. With
this matching information, we illustrate the two sides of the same coin. On the one
hand, we explore how PhD holders’ role is considered in this specific context, and, on
the other hand, we also gather information on how they consider their contribution as
beneficial to their immediate local context. For that purpose, we selected a group of 15
PhD holders from a list of 70 found through two main channels: personal contacts and

university administrators and professors. The interviews were semi-structured, given the
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nature of the problem. Then, we prepared a battery of questions, divided into three
sections, that was adapted when necessary to the specific context of each interview.
Once the interviews were conducted, a reflective analysis was carried out to interpret
the different voices that intervene in the discourse around the role of PhD holders in

non-academic organisations.

4 Preliminary Findings
4.1 PhD holders’ perception about their role in industrial districts

From the interviews we have found a consensus: PhD holders in low-tech firms' context
are not totally exploiting their skills, and hence, a process to absorb their knowledge is
required and is even acknowledged by employers. There is a bad perception of the
political and social context, which does not appreciate the scientific knowledge, so PhD
holders sometimes feel like they are strangers and pioneers in this new situation. As in
several firms the scientific knowledge (most times with an analytical knowledge base)
cannot be absorbed by low-skilled workers, the manager usually prefers to import the
machinery as a way to innovate, and not by incorporating a highly skilled worker who
could develop a better fitted solution to the textile firm. So, this means that the
dependency from exports is limiting the possible potential ways to compete in the
international landscape, from an endogenous-like development. This is present in
almost all the interviews conducted and it seems to be the key problem of this kind of
territorial contexts. Moreover, the situation can become worse as years pass, since there
is no evolution in the inner skills of the company, which was one of the key successes
of the Italian industrial district model. Becattini (2002) showed us how the industrial
district’s inhabitants were very conscious about their learning aspirations, as a way of
developing their personal traits, and not only for the economic performance. Thus, one

of the main lessons we have learned from this case-study is that to break a
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misconception about highly skilled workers’ contribution is to learn about how they are
actually contributing to other contexts, and what the regional managers can do to adopt

those benchmarking practices into their plans.

4.2 Employers’ perception about the role of PhD holders in industrial district

One of the issues that mostly concern in the knowledge transfer studies and innovation
management literature is the role of non-STEMs (Science, Technology, Engineering and
Mathematics) PhD holders in society. While PhD holders from STEMs are called to
have a prominent role, for instance, in the full robotisation and automation of the
production lines, they are underrepresented in the decision-making bodies, so as the
sensitiveness to build co-programmes jointly with the user of those programmes is still a
task to be done. In the interviews conducted, most of PhD holders highlighted the lack
of understanding from political bodies in certain complex issues, such as environmental
issues, corruption, economics as an evolutionary process, the importance of language.
These four themes were discussed not only with them, but also with the employers and
the high contrast between their perception was always present. While politicians were
not fully worried about potential environmental hazards that the process, for instance, of
creating a new Technology Park in a Valencian County would encounter, most of PhD
were emphasizing the lack of rigor in the Environmental Analysis’ reports from
political bodies. The main problem found was that such an infrastructure, the
Technology Park, was being planned to be built on a reservoir of an aquifer. While PhD
holders were searching for environmental-friendly solutions, politicians and some
industrialists were focusing only on their vested economic interests. So, the public
interest was out of place. Meanwhile, the promise of creating jobs and bring prosperity
to the region was spread with a misguiding message to the population of that textile

area. Hence, this is an example where PhD can contribute with their rigorous knowledge
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to tackle sensitive regional problems. However, the barriers to implement and use this

scientific knowledge comes from a problem of agency.

In the textile area studied, the presence of higher education institutions is limited to four
organisations (taking a radio of 50 Kilometres from Alcoy, the industrial district core).
Despite this, the role of higher education institutions has been crucial since the
inception of the Industrial Revolution (Ortega-colomer, 2013). The problem discussed
with the interviewees at this stage was the lack of capacity from higher education
institutions to hire highly skilled workers. Consequently, other kind of organisations are
called to play a role while the university is not functional in that regard. The new
employers of PhD holders are, for instance, technology institutes, industrial firms with
(or without) R&D projects and consultancy firms. Here, we found another mismatching
between the employer profile and the PhD holders’ responses. While PhD holders who
worked in non-university sector felt that they were not using the analytical skilled, that
characterise a researcher, the employers argued that the lack of contextual knowledge,
from the PhD holders’ side impede to find joint solutions that solve the industrial
problems. In other words, the employer was finding an adaptation from PhD holders to
the context of the sector in terms of habits and routines embedded in the firm and their
immediate network of collaborators. Here, we think there is no black or white-like
solutions, and the answer could be to plan more open space to debate, maybe out of the
comfort area of employers (their factory), to avoid certain conflicting interests. In
parallel with this, from PhD holders’ side, one can suggest them to strive to incorporate
more entrepreneurial spirit in their routines, to anticipate to the abovementioned
problems of incoordination, in terms of employability and the purpose and sense of each
task. That means, they should adopt a more project-based attitude to better offer their

value-added solutions to employers. Thus, a possible understanding between them could
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consider as a win-win strategy: The employer wins a highly skilled worker who
provides the scientific method within the firm culture, and to the rest of local actors,
while the PhD holders can start to avoid statements like "the employer is the enemy who
did not hire me, or if so, makes me think not as a scientist, but as another low-skilled
workers who does not think".

4.3 Unbalance between labour markets industrial districts and PhD holders towards

more sustainable regions

Another theme discussed in the fieldwork conducted was referred to the creation of
more sustainable regions. After several decades where the shortcomings of the
industrialisation of society have been more than criticised, we are still waiting for
political decisions that limit the action of several industrial sectors that, in fact, are the
most contributors to the pollution in the atmosphere. Thus, the role of PhD, as a
reflexive agent and an evidence-based decision-maker, can get feasible answers to the
main problems of society, though they are not always popular. Those problems are,
indeed, reflected within the European Programme “Horizon 2020 as six axes to be
tackled, and recently within the European Green Deal (European Commission, 2019).
Here, the conflict may again seem to be the existing vested interests among hegemeonic

actors that were created by the former generations.

From PhD holders’ side, the main insight and lesson to put into practice, according to
the interviews, is to encourage them to be more active in the public life of the industrial
district, instead of remaining in a bunker of truth, that their status of scientist is
providing. The more a consensus can be reached and the more a joint plan can be

drawn, a better regional political landscape we will witness in the coming years.
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5 Discussion

This work in progress explores the perception of the role of PhD holders in industrial
districts by themselves and by their employers. The relevance of this topic is given by
the need to transform the current economic structure into a more sustainable one.
Spanish industrial districts are characterizing by a set of small and medium-sized firms
belonging to traditional industries, such as textiles, ceramic or shoes, which are very
polluting industries. The usual employer of PhD holders has been the local universities,
but not those firms located in industrial district. In this regard, the article has explored
how this mass of PhD holders is being absorbed by heterogeneous actors in industrial
districts and which are their consequences in terms of their contributions to the coming

challenges and paradoxes to be tackled.

The identification of both narratives, PhD holders and their employers, can shed light on
the transformation needed for an industrial district that has to compete in the
international landscape. This is even more important if we aim to tackle the societal
challenges, like the Sustainable Development Goals (United Nations, 2015). The
contribution, for instance, of creating an observatory of PhD holders would add a mean
to assess the current and future efforts in terms of public policies addressed to the
economic development and employment. In parallel to this, the generation of open
public spaces for debating common local problems could empower a local network of
experts and citizens by sharing common concerns and by undertaking co-solutions. This
way, the district-effect may be enhanced and probably, more and better future scenarios
could be drawn. Some initiatives (for instance, in the Basque Country) show the
creation of Knowledge Clusters are a possible path to follow. Another example would

be the Science Shops in Denmark. However, how to balance a governance structure
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among local/global actors within this cluster is still an open question to answer in a

cooperative way.

The diversity of career paths for PhD holders needs to be settled within a framework
that is in between the public policy sphere, the industrial and economic development,
and the science-society interactions literature. This article, still in progress, attempts to
converge different streams of literature. Further research on this topic deserves much
more attention by including more voices, more examples of public policy initiatives and
above all, more participation in the political economy debates. The aim of this long-run
debate is to tackle a paradox we are living today: firms with a low capacity to innovate
cannot compete internationally, while highly skilled workers are looking for a job at the
height of their status, or even worst, those workers are not embedded in the territory and
thus, not contributing accordingly, despite the public investment of their education and

early research career development.
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