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Abstract

Inter-firm cooperation, with its different goals and in its different forms as a source of produc-
tivity and competitiveness, has been a subject of active research during the last few decades.
Based on a review of the literature, the authors analyse the goals that can be pursued
through inter-firm cooperation and then, they examine industrial engineering curricula in five
faculties of five different countries to verify if this source of competitiveness is sufficiently
addressed in education. The results indicate that, in general, this topic is not directly ad-
dressed in studies in all its extents, and, in some cases, it is merely treated as a sub-product
of internal productivity tools and concepts or a supply chain approach. The paper concludes
that the inclusion of inter-firm synergies with a broad vision could improve industrial engi-
neering curricula, and a basic course structure is proposed.
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Introduction

Retegi and Igartua (2021) suggest that broadening the optimisation scope from company to
value chain and industrial ecosystems is one of the potential future paths for industrial engi-
neering development for the future decades. In this sense, the European Commission
(2020b) will support its new industrial strategy by a new focus on industrial ecosystems that
encompass all players operating in a value chain. Moreover, considering the impact of digit-
isation, business process management will increasingly involve more integration across a
complex network of partners (Caputo et al, 2018). Although it is still limited, research interest
in coopetition increased from 1994 to 2014 (Dorn et al, 2016).

In this paper, the authors analyse some of the alternatives to obtain competitive ad-
vantage through cooperation between firms and verify if this source of competitiveness is
sufficiently addressed in industrial engineering studies. To achieve this, the curricula of five
different faculties in five different countries are analysed.
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Methodology

For this research, a literature review was conducted. The articles were located using the
Web of Science database. The research was carried out during February 2022 with the fol-
lowing search string: ((“competitive* OR “productivit*”) AND (“inter-compan*” OR “intercom-
pan*” OR “inter-firm*” OR “interfirm*” OR “industrial ecosystem*”)) in the title, abstract, and
keyword fields with the publication year between 2016 and 2022. As a result, the authors
identified 432 articles. The titles and abstracts of the selected articles were read, and those
relevant to inter-firm cooperation for productivity and/or competitiveness were retained. Dur-
ing the examination of the articles, the main references linked to the topic of this article were
analysed and classified. The purpose of the literature review was to identify the variety of
inter-firm relationships leading to an increase in performance. The relevant articles were
classified depending on the goal of the cooperation between firms and ranked depending on
their citations. Due to length limitation of this paper, only one paper per inter-firm cooperation
goal is indicated.

An analysis of industrial engineering curricula has been conducted for several European
faculties in five different countries to identify subjects that can be related to the competences
of identifying and/or developing inter-firm synergies. The cases were selected from among
the schools or faculties offering industrial engineering degree studies for which details about
the courses were publicly available.

Review of the literature

The phenomenon of inter-firm cooperation can be seen from different perspectives regarding
the motivations, outcomes, form, or factors that affect its success. An extensive literature
review and proposal for a framework of inter-firm collaborative business strategies is pre-
sented in Bhattacharyya (2020). Considering the outcomes of cooperation, Bengtsson and
Raza-Ullah (2016) present an extensive literature review on the four main dimensions of the
performance increase in coopetition: innovation performance, knowledge sharing, creation,
acquisition, and economic, financial, market, and competitive performance. The network of
the cooperation structure created to implement the inter-firm synergies can take different
forms, as indicated in Nassimbeni (1998).

From the perspective of the goals, the inter-firm cooperation literature has addressed di-
verse perspectives linked with competitiveness and productivity (Franco and Haase, 2015),
as is indicated in Table 1.

Type of synergies

Goals of synergies

Improvement of supplier’s
quality

A driver company contributes to the quantitative and quali-
tative development of a supplier by a structured program of
improvement (Mitrega et al, 2017).

Sharing of common ser-
vices

Sharing common services as a way to reduce costs and
improve quality: administration, information technologies,
etc (Della Peruta et al, 2018).

Firms share a common procurement service to obtain bet-
ter goods and/or services, quality, prices, and payment
terms through a professionalised common structure and
scale economies (Saha et al, 2011).

Increase in procurement
performance

R&D and innovation effi-
ciency

Firms in a region sharing the use of the same core technol-
ogy promote the creation of an R&D alliance (Martinez-
Noya et Narula, 2018; Huggins and Thompson, 2017).
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Training and skills promo- | Firms in a region having similar skills needs promote the
tion creation of a vocational education training unit (Della Pe-
ruta et al, 2018).

Industrial symbiotic relation- | Firms with geographic proximity are engaged in a collective
ship approach to competitive advantage involving physical ex-
change of materials, energy, water, and by-products
(Chertow, 2007; Bacon et al, 2020).

Financial services Firms share financial resources through cash pooling or
credit mechanisms (Everaert et al, 2008)

SMEs networking for inter- | Firms establish common services to facilitate international-

nationalisation isation processes in selected countries (Montoro-Sanchez
et al, 2018).

Knowledge management to | Firms share resources to provide information for an effec-

support decision-making tive decision making (Wulf and Butel, 2017).

Table 1: Goals for synergetic inter-firm relationships

In Institute of Industrial Engineers IIE (2006), the industrial engineer’s roles in industry are
presented. The references to inter-firm relationships to obtain productivity improvements are
limited to supply chain management (audit suppliers and solve issues) and to the coordina-
tion of third-party quality audits. No references to the strategic relevance of inter-firm rela-
tionships are found.

In this research, as can be seen in Table 2, the curricula of five industrial engineering
related degrees (bachelor’s and/or master’'s degrees) offered in different European countries
(France, Austria, Sweden, Switzerland, and Spain) have been analysed.

Country Bachelor’s/Master’s | Courses

France Bachelor’s 3 ECTS. Oriented towards supply chain and
purchase management and logistics.

Austria Master’'s 2+2 ECTS. Manufacturing and supply chain

network; implementing innovation strategy
through M&A.

Switzerland | Master’s 4+4 ECTS. Strategic partnership, supply chain
network, and value chain management in prac-
tice in two different master’s degrees.

Sweden Master’s No specific courses found.

Spain Bachelor’s Part of 6 ECTS. Linked to a mainly internally
oriented logistics course.

Table 2. Analysis of some European curricula

It is found that, in general, this topic is not directly addressed in the studies, and in some
cases, it is treated as a sub-product of supply chain management or logistics. Some specific
courses addressing value chain management, implementation of innovation strategy through
M&A, or strategic partnership are part of master's degree programs in the optional list of
courses of programs analysed from Austria and Switzerland. It can be concluded that the
scope of inter-firm productivity is mainly addressed from the supply chain/logistics optimisa-
tion perspective.
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Considering the goals that can be achieved through inter-firm synergies exploitation and
the residual presence of this topic in industrial engineering curricula, content is proposed that
could include the contents in the Table 3.

Inter-firm sources of productivity and competitiveness

Studies Industrial engineering-related bachelor’s or master’s degrees (3
creds.)
Skills To be aware of the importance of inter-firm cooperation to improve

competitiveness and to face the future challenges of the firm.
To be able to detect and conceptualise opportunities for improve-
ment of productivity and/or competitiveness fostering inter-firm rela-
tionships
Contents Procurement improvement through aggregation of purchasing ca-
pacity; supplier development processes; industrial symbiotic ecosys-
tems; sharing of common services and resources (financial,
knowledge exchange, etc.); collaborative research & development &
innovation models; SMEs networking for internationalisation; re-
gional promotion of training and research centres and activities; re-
gional clusters/sectorial clusters; addressing the macro transitions
through inter-firm cooperation
Methodol- Basic theory (motivations, forms of cooperation, expected synergies,
ogy strategic and inter-dependence issues) and case studies

Table 3: Basic information about a new subject on inter-firm productivity sources

This subject could be implemented in undergraduate or master’s degree programs but
should be compulsory.

Conclusions

The relevance of inter-firm cooperation for productivity and competitiveness with several ap-
proaches is well reflected in the literature. The skills needed to propose and implement effi-
cient cooperation projects include strategic, competitive, and economic skills but also require
integrating product, process, and technology aspects that can condition or foster the interest
in such projects. That makes this field a natural area for industrial engineers’ skills develop-
ment and a challenge to contribute to firms’ competitiveness.

After having analysed the research related to inter-firm cooperation as a source of com-
petitiveness and the curricula of studies in industrial engineering and management, the fol-
lowing conclusions can be extracted:

e From the review of the literature, we can conclude that the topic of inter-firm cooper-
ation as a source of productivity and competitiveness is much broader than the supply
chain approach.

¢ In most of the programs, we did not identify specific subjects oriented towards identi-
fying and exploiting the possibilities of inter-firm synergies in all its extents. In some
cases, this can be addressed as a derivation of internal optimisation and/or an im-
provement of commercial relationships. Some institutions offer some courses from
the optional list.

¢ Obtaining better productivity and competitiveness requires a new perspective of man-
agement that goes beyond internal sources of improvement and external competitive
or vendor-buyer relationships.
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e To be effective, the European trends (European Commission, 2019; European Com-
mission, 2020a) that will affect industry (digitisation, energy transition, circular econ-
omy, climate neutrality, and strengthening of value chains) require coordinated action
between firms belonging to the same value chain or firms constituting new value
chains.

e The perspective of reaching inter-firm synergies requires a cooperative state of mind
of managers that cannot be treated as a sub-product of the application of internal
productivity increasing tools, nor as a transaction cost optimisation perspective.

e Industrial engineers should integrate the scope outside of the firm as a field to be
managed to increase productivity and competitiveness through inter-firm synergies.

e The list of contents is too extensive for a 3-credit course. The basic content of a course
and its items presented in this paper can constitute an initial approach that should be
selected and developed depending on the priorities of the industrial sector of the re-
gion/country and the challenges to be addressed.

This paper has some limitations due to the small sample of industrial engineering studies
that have been analysed and the availability of details of the teaching programs.
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