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Keywords: Scholars of different disciplines widely agree that firms follow heterogeneous innovation patterns, meaning that

Absorptive capacity different types of knowledge are relevant for their innovation activities. Given this fact, it is reasonable to assume

I;novatlon ) that firms are also characterised by heterogeneous absorptive capacity patterns that fit their innovation
eterogeneity behaviour. However, existing research, which mainly focuses on absorptive capacity in terms of formalised R&D

Manufacturing firms . R . .

DUI and technology-based innovation, neglects both: other modes of knowledge absorption and the potential het-

erogeneity of firms’ absorptive capacity in the context of different innovation patterns. The main objective of this
paper is to develop a conceptual framework that enables the analysis of the heterogeneity in manufacturing
firms’ absorptive capacity configurations, particularly for innovation patterns based on the Doing, Using and
Interacting (DUI) mode of innovation. To reach this goal, we introduce and integrate different constitutive el-
ements on the individual and organisational level and process dimensions of absorptive capacity taken from
previous literature. We illustrate and apply the proposed framework using the example of three case studies with
companies from the German manufacturing industry, each of which follows a distinct DUI-based innovation
pattern. Our empirical findings provide support for the heterogeneity assumption and allow the differences in the
configurations of absorptive capacity to be linked to the firm’s dominant innovation pattern. Thus, by showing its
potential to capture the heterogeneity of absorptive capacity in an empirical analysis, our framework can serve as
a comprehensive basis for a more differentiated understanding of absorptive capacity and its improved
measurement.

1. Introduction

Under the influence of globalisation and digitalisation, the open
innovation paradigm has gained importance within the manufacturing
industry (Obradovic et al., 2021). Given today’s increasing technolog-
ical dynamics, the convergence of technologies, and discontinuities
rooted in the digital transformation of sectors and industries, the
knowledge and know-how required for innovation are increasingly
located outside the firm. Therefore, the ability of a firm ... to recognize
the value of new, external information, assimilate it, and apply it com-
mercial ends”, defined as the ‘absorptive capacity’ of a firm (AC here-
after) (Cohen and Levinthal, 1990) is likely to become a future core
capability of competitively successful companies (Camison and Forés,

2010; Chatterjee et al., 2022).

Accordingly, much research has been done on the AC of firms in the
past years to better understand its underlying processes and mechanisms
(e.g. Easterby-Smith et al., 2008; Lane et al., 2006; Marabelli and
Newell, 2014), process dimensions and their flows (e.g. Horvat et al.,
2018; Todorova and Durisin, 2007; Zahra and George, 2002), its
organisational (e.g. Fosfuri and Tribo, 2008; Jansen et al., 2005; Mur-
ovec and Prodan, 2009) and individual-level antecedents (e.g. Distel,
2017; Minbaeva et al., 2003; Schweisfurth and Raasch, 2018), as well as
its effects on the firm’s outcomes (e.g. Aliasghar et al., 2019; Fabrizio,
2009; Miroshnychenko et al., 2021; Tsai, 2001; Vlaci¢ et al., 2019).
However, despite the considerable number of conceptual and empirical
studies, their findings provide rather fragmented insights, and the AC
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construct is criticised for remaining conceptually and methodologically
underdeveloped (Lewin et al., 2011; Song et al., 2018; Volberda et al.,
2010). In this study, we aim to address one of the major shortcomings
severely hindering the further development of the AC concept, namely
the lack of recognition of the heterogeneity in firms’ AC patterns.

Today, there is widespread consensus that firms differ in terms of
their innovation patterns (e.g. Leiponen and Drejer, 2007; Nelson, 1991;
Pavitt, 1984; Peneder, 2010), modes of learning and knowledge creation
(e.g. Gonzalez-Pernia et al., 2015; Jensen et al., 2007; Lundvall and
Johnson, 1994), as well as the internal and external knowledge sources
relevant for their innovation activities (e.g. Chen et al., 2011; Fitjar and
Rodriguez-Pose, 2013; Hervas-Oliver et al., 2021). Over the past ten
years, a debate has evolved in the innovation literature that builds upon
the Jensen’s et al. (2007) concept of learning and innovation modes.
Accordingly, the literature distinguishes between the Science, Technology
and Innovation (STI) mode of innovation based on the codified scientific
and technological knowledge, high R&D expenditure, highly skilled
scientific human resources and the collaboration with research centers,
universities and consultants; and the Doing, Using and Interacting (DUL)
mode of innovation. This relies on tacit knowledge, informal processes
of learning and experience-based know-how and interaction within the
value chain (e.g. Alhusen et al., 2021; Bennat, 2021; Fitjar and Rodri-
guez-Pose, 2013; Hervas-Oliver et al., 2021; Parrilli and Heras, 2016;
Parrilli and Radicic, 2021; Thoma, 2017). The first innovation mode is
typically associated with large, R&D intensive firms from high-tech in-
dustries (Parrilli and Heras, 2016). The second one, however, is
considered predominantly in low- and medium-tech industries and
non-R&D intensive SMEs (e.g. Thoma and Zimmermann, 2020).

Whereas the inter-firm heterogeneity in innovation behaviour has
long been recognised, it is surprising that firms’ AC is still treated as a
homogeneous, ideal-type capability that is likely to be found in similar
shapes and configurations across different firms (Murovec and Prodan,
2009; Vera et al., 2011). Past research provides little insight into the role
of a firm’s strategy for AC (Lane et al., 2006) and, to our best knowledge,
does not link the heterogeneity in firms’ innovation behaviour to
possible heterogeneity in firms’ AC configurations. Existing studies
examine the concept of AC predominantly in the formalised STI context
(Robertson et al., 2012; Song et al., 2018). In turn, little attention has
been paid to the knowledge absorption in the context of the DUI mode of
innovation (Lane et al., 2006; Volberda et al., 2010), which is less for-
malised and builds on other than R&D efforts. Existing research neither
sufficiently investigates the AC of tacit, process-oriented knowledge or
manufacturing know-how (Lane et al., 2006; Volberda et al., 2010) nor
does it properly study AC in the context of innovation types that are not
rooted in R&D (Bogers and Lhuillery, 2011; Murovec and Prodan, 2009).

Thus, considering such a strong bias towards the STI context, the
current understanding of AC is only partly applicable to innovation
management literature. Acknowledging the heterogeneity in firms’
innovation modes and patterns (Alhusen et al., 2021; Parrilli and
Radicic, 2021), we have to recognize that firms are likely to rely on
different, heterogeneous configurations of AC. Accordingly, there is no
universal best way to benefit from external knowledge inputs and turn
them into innovation outcomes.

This paper is therefore rooted in the basic premise that the different
innovation modes and innovation patterns of firms are likely to be
associated with heterogeneous configurations of AC. Consequently, the
prevalent AC configuration in one of the innovation modes cannot be
generalised to firms adopting different modes of innovation. The first
empirical evidence to support this assumption was presented by Som
et al. (2013), who analysed quantitative firm-level data from the
German manufacturing industry. Based on their findings, the authors
argue that firms relying on different types of internal resources and
activities (R&D-based versus non-R&D-based) are still able to develop
similar levels of AC, but they may use different underlying mechanisms
to do so, i.e. their AC configuration varies. This AC configuration is
likely to depend on the strategic relevance of targeted knowledge for a
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firm’s competitive advantage. Additionally, based on qualitative in-
sights from manufacturing firms, Horvat et al. (2018) also indicate that
the AC configurations on the process level might differ between firms
according to their individual competitive strategies and innovation
behaviour.

This paper aims to develop this perspective further. Its main objec-
tive is to propose a conceptual framework enabling the study of het-
erogeneous AC configurations of manufacturing firms in the
underresearched context of heterogeneous DUI-mode innovation
patterns.

To achieve this research goal, we first build on the results from
previous theoretical and empirical research on AC and integrate the key
building blocks of a firm’s AC on the individual and organisational
levels. Following the criteria proposed by Whetten (1989) for devel-
oping a conceptual framework, we (a) identify and describe the key
constitutive elements of a firm’s AC in the existing literature, (b)
describe and explain interactions between these elements, and (c) pro-
vide insights into correlations between the AC configuration and the
firm’s strategic orientation and innovation pattern. Second, by drawing
on qualitative, multiple-case study data from three German non--
R&D-performing manufacturing firms, we validate the proposed con-
ceptual framework and provide illustrative empirical evidence on
heterogeneous AC configurations of manufacturing firms that follow the
DUI mode of innovation. Third, based on the framework and the
empirical insights, we discuss our contributions to the AC literature and
make suggestions for academics, practitioners and policy makers on how
to apply the results.

The paper contributes to innovation management research and ad-
vances our understanding of AC by capturing the AC configuration in its
entirety. To do so, we integrate three streams of literature such as the
process perspective (Zahra and George, 2002), research on the under-
lying organisational components of AC (Song et al., 2018), and the
nascent micro-foundation stream highlighting the role of individuals in
the deployment of a firm’s AC (e.g. Distel, 2017; Martinkenaite and
Breunig, 2016; Sjodin et al., 2019). While existing studies mainly pro-
vide somewhat fragmented, isolated insights into either organisational-
or individual-level components of AC (Ebers and Maurer, 2014), this
paper attempts to systematically integrate constitutive components of
AC horizontally along the AC process, as well as to add a vertical inte-
gration of different AC layers. As a result, the paper proposes a hori-
zontally and vertically integrated AC framework that provides a
conceptual basis for both qualitative and quantitative analyses of het-
erogeneous AC configurations in manufacturing firms, as well as for
further extensions and refinements of the AC theory beyond the STI
mode of innovation. Such an integrated conceptual AC framework
provides the foundation to improve existing and develop new mea-
surement concepts for different types of AC. Secondly, the framework
enables the mapping of existing and future AC studies respective to their
analytical focus. It also helps to create a shared understanding of AC
research and allows for an improved conceptual link between AC studies
at different levels. Finally, managers and practitioners stand to benefit
from a better understanding of how to configure a firm’s AC and its
constitutive elements, and how to link it to the firm’s innovation strat-
egy to create and maintain competitive advantages from exploiting
external knowledge.

2. Theoretical background

Scholars of different disciplines agree that the competitive advantage
of firms is rooted in their individual routines (Nelson, 1991; Nelson and
Winter 1982), the ‘strategic fit’ between market characteristics and
firm-specific bundles of valuable resources (Barney, 1991; Porter, 1996)
and organisational core competencies (Prahalad and Hamel, 1990). The
resulting heterogeneity of firms’ strategic and innovation behaviour has
been empirically underpinned by a large number of studies (e.g. Jong
and Marsili, 2006; Leiponen and Drejer, 2007; Parrilli and Radicic,
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2021; Som, 2012). These studies also showed that firms following
different innovation modes and patterns differ in their degree of open-
ness and rely on different external sources of knowledge (Hervas-Oliver
et al., 2021; Jong and Marsili, 2006; Leiponen and Helfat, 2010; Som,
2012; Srholec and Verspagen, 2008). Accordingly, the characteristics of
external knowledge, such as novelty, complexity, tacitness, similarity to
internal knowledge base, or degree of applicability (e.g. Lane et al.,
2006; Lane and Lubatkin, 1998; Vega-Jurado et al., 2008), affect the rate
at which knowledge can be absorbed, how and where it can be internally
stored, and how easily it can be disseminated across the firm and applied
(Argote et al., 2003). Thus, the nature of the targeted external knowl-
edge makes different demands on a firm’s internal capabilities, in
particular, the level and internal organisation of the firm’s absorptive
capacity (Bogers and Lhuillery, 2011; Murovec and Prodan, 2009;
Schmidt, 2010). For example, the recent study by Hervas-Oliver et al.
(2022) also addresses this nexus. It emphasises the different demands on
the internal knowledge base and AC for tapping into technology-distant
knowledge, which is necessary for radical innovation, versus
technology-related knowledge, which forms the basis for incremental
innovation.

Given this consensus, it is surprising that most empirical studies treat
AC as a general purpose, homogeneous construct (Song et al., 2018) and
do not account for the potential heterogeneity in firms’ AC patterns.
Despite a number of re-conceptualisations and refinements (e.g. Lane
et al., 2006; Lewin et al., 2011; Marabelli and Newell, 2014; Todorova
and Durisin, 2007; Volberda et al., 2010; Zahra and George, 2002), a
firm’s AC continues to be considered as an ideal-type capability with
similar patterns and configurations across different firms (Murovec and
Prodan, 2009; Vera et al., 2011).

The only differentiation at firm level that has been taken into
consideration so far is the realised level of AC: firms with a higher level
of R&D investments are assumed to have higher AC (e.g. Mowery et al.,
1996; Spithoven et al., 2011). In fact, by linking AC to a firm’s formal
R&D (e.g. de Jong and Freel, 2010; Escribano et al., 2009; Grimpe and
Sofka, 2009; Mowery et al., 1996; Tsai, 2001; Veugelers, 1997), the
majority of studies examine it in the context of the formalised
R&D-based STI (Science, Technology and Innovation) mode of learning
and innovation. In detail, studies often focus on R&D-intensive firms and
high-tech industries (e.g. Distel, 2017; Ebers and Maurer, 2014; Fab-
rizio, 2009; Matusik and Heeley, 2005). They prioritise (a) scientific and
technological knowledge as external knowledge to be absorbed or as a
generated knowledge outcome (Lane et al., 2006; Song et al., 2018); (b)
formalised, R&D-related mechanisms and highly educated R&D staff as
antecedents of AC (Jiménez-Barrionuevo et al., 2011; Lewin et al., 2011;
Murovec and Prodan, 2009; Zobel, 2017); and (c) R&D-driven product
innovations as an AC outcome (e.g. Cassiman and Veugelers, 2006;
Fosfuri and Tribo, 2008; e.g. Laursen and Salter, 2006).

However, the STI mode of innovation is only one of several options
that firms can build on. Firms also rely on other, complementary modes
based on learning-by-doing, learning-by-using, learning-by-interacting,
learning-by-producing, and learning-by-searching, which are tacit in
nature (Jensen et al., 2007; Lundvall and Johnson, 1994; Parrilli et al.,
2020) and which are likely to require different, less formalised config-
urations of AC. Indeed, there are only a handful of studies that distin-
guish between different types of AC, for instance, technological,
scientific AC and market-oriented, industrial AC (e.g. Murovec and
Prodan, 2009; Schmidt, 2010; Som et al., 2013; Vega-Jurado et al.,
2008) or consider AC in the context of other innovation types than
product innovation (e.g. Chatterjee et al., 2022; Miroshnychenko et al.,
2021; Robertson et al., 2012). These provide early indications that the
nature and strategic relevance of different external knowledge sources
lead to different, heterogeneous configurations of firms’ AC. In this
paper, we would like to elaborate on this idea of the linkage between a
firm’s AC configuration and innovation strategy by building on evolu-
tionary innovation literature (e.g. Nelson, 1991; Nelson and Winter
1982), the resource-based view (e.g. Barney, 1991; Peteraf, 1993) and
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an emerging research stream of resource orchestration (e.g. Carnes et al.,
2017; Sirmon et al., 2011). Hence, we argue that firms following
different innovation patterns necessarily have to develop individual
configurations of AC by orchestrating their valuable and heterogeneous
innovation resources, in order to achieve a fit between environmental
and organisational contingencies (Fainshmidt et al., 2019; Ritter and
Gemiinden, 2004; Zajac et al., 2000). First, the firm’s innovation strat-
egy determines whether and to what extent it requires external knowl-
edge for the desired innovation outcome and, if so, which knowledge is
relevant, valuable and worth being absorbed (Lane et al., 2006). A firm’s
dominant learning mode and targeted types of innovation shape the
scope and direction of its knowledge search and define the criteria for
assessing the business value of targeted knowledge (Martinkenaite and
Breunig, 2016).

Additionally, it is reasonable to expect that the organisational re-
sources firms can allocate to the AC process also vary depending on their
innovation pattern. On the one hand, the configuration of AC is
contingent upon the firm’s internal resources: organisational structure,
processes, competences and knowledge base that determine which
knowledge is feasible to access and apply (Lane et al., 2006). On the
other hand, the innovation strategy sets the priority and determines
which of the available innovation resources can be dedicated to building
and deploying AC. Thus, if the targeted external knowledge is of high
strategic relevance, the firm can overcome the constraint of resources (e.
g. Som et al., 2013; West and Bogers, 2014), for example, by undertaking
additional efforts and investing in the qualification of its employees
(Weidner, 2020).

Putting these pieces together, we assume that different innovation
strategies and patterns of firms are likely to result in different, hetero-
geneous configurations of AC. Before we start developing the conceptual
framework, it is necessary to delimit AC from neighbouring concepts like
knowledge management and the innovation process itself. Here we
follow the understanding by Gray (2006), who suggests that AC refers to
the firm’s ability to explore and implement new external knowledge into
the company, while knowledge management represents the more
comprehensive processes of generating, storing, sharing, and main-
taining a firm’s stock of knowledge resources. Hence, we regard AC as an
enabling capability or combinative mechanism (Kogut and Zander,
1992) of knowledge management: it supports knowledge gathering and
sharing (Chatterjee et al., 2022) and enables a firm to turn external
knowledge into product, service or process innovations and hence sus-
tain competitive advantages (Cepeda-Carrion et al., 2017). Secondly,
the existing literature has widely regarded AC as a capability that is
strongly related to yet separated from the firm’s innovation ability. To
date, this conceptualisation prevails in most of the studies which show
that AC plays a moderating role (e.g. Chung et al, 2021; Marti-
nez-Sanchez et al., 2020; Miroshnychenko et al., 2021) or determining
role (e.g. Benner and Tushman, 2002; Fosfuri and Tribd, 2008; Helfat,
1997; Kim and Inkpen, 2005) in fostering the innovation ability of firms.
In our paper, we follow this understanding by arguing that heteroge-
neous innovation patterns relate to different configurations of firms’ AC.

3. Development of conceptual framework

To capture the heterogeneity in firms’ AC configurations, we need to
move beyond the fragmented findings of existing research and examine
AC from a more comprehensive perspective by integrating different di-
mensions, facets and levels. For this purpose, we build upon three
streams in existing AC research: (i) the process perspective, (ii) the
perspective of constitutive elements, and (iii) the perspective of AC
micro-foundations at the level of individuals. Each of these streams of-
fers a distinct and valuable angle to look at firms’ AC. The process
perspective underlines the multidimensionality of AC and depicts its
core functions. The constitutive elements perspective underscores the
multifaceted nature of AC and shows that firms can proactively develop
and enhance their AC. Finally, the micro-foundation perspective stresses
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the role of individuals and highlights the multi-level character of AC.

Fig. 1 illustrates the proposed conceptual framework. In the
following sections, we describe the AC framework, its constitutive ele-
ments and their interrelations in more detail.

3.1. Process-based perspective

The process-based perspective emphasises the dynamic nature of AC
and describes it as a sequence of functions of recognising the value of
new external knowledge, assimilating it, and applying it to commercial
ends (e.g.Easterby-Smith et al., 2008; Lane et al., 2006; Marabelli and
Newell, 2014; Patterson and Ambrosini, 2015). In our framework, we
adopt one of the most influential and widely cited re-conceptualisations
of AC by Zahra and George (2002). They define a firm’s AC as “a set of
organisational routines and processes by which firms acquire, assimi-
late, transform, and exploit knowledge to produce a dynamic organi-
zational capability” (p. 186). In our framework, we excluded the
exploitation dimension for two reasons. First, it causes a tautology
problem by strongly overlapping with the knowledge outcome of AC
(Song et al., 2018). Second, since exploitation routines belong to the
operational level of a firm’s innovation management, and are not
exclusively related to AC, we suggest that the process of knowledge
absorption ends at the transformation phase (Horvat et al., 2018).

Activities underlying the phases of the AC process are generally
characterised by the literature in terms of firm-specific and idiosyncratic
organisational routines or practices (Lewin et al., 2011; Zahra and
George, 2002) (see Table 4 for relevant examples).

3.2. Constitutive elements perspective

AC is conceptualised as a multi-level construct consisting of an in-
dividual and an organisational level. The perspective of constitutive
elements encompasses the organisational aspect of AC and underlines
the importance of the collectivity of individuals. AC is more than simply
the sum of individual employees and “depends on the links across a
mosaic of individual capabilities” (Cohen and Levinthal, 1990, p. 133).
These “links” are organisational practices, structures, coordination and
socialization mechanisms that facilitate the conversion of individual
knowledge into organisational-level resources that lead to an innovation
outcome (e.g. Lewin et al., 2011; Song et al., 2018; Van Den Bosch et al.,
1999).

Organisational constitutive elements are the building blocks that
firms rely on to build and deploy AC (e.g. Burcharth et al., 2015; Fosfuri
and Tribo, 2008; Jansen et al., 2005; Schmidt, 2010; Volberda et al.,
2010). These building blocks are transverse to the phases of the AC
process. Depending on the manifestations and configurations of these
building blocks, firms are able to manage their AC by making its single
dimensions more effective. In our framework, we build on one of the
most recent holistic categorisations by Song et al. (2018). Using a
comprehensive conceptual distillation of previous theoretical and
empirical studies of AC, they distinguish three key organisational-level

Constitutive elements perspective

Organisational level

Absorptive
efforts

Individual level

Individual
absorptive
agents

Assimilation

Absorptive

knowledge (IR

processes

base

Process perspective

Transformation

Cross-level interactions

Innovation process

Fig. 1. The integrated framework of AC (own illustration).
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pillars of AC, namely absorptive efforts, absorptive knowledge base
and absorptive processes. These pillars are interrelated, but conceptu-
ally distinct. Each has a particular emphasis and fulfils a particular
function in the firm’s AC process.

3.2.1. Absorptive efforts

Absorptive efforts represent the knowledge- and capability-building
investments made by a firm to facilitate the search for and recognition of
valuable, relevant external knowledge (Song et al., 2018). According to
their underlying “radar” function, absorptive efforts are primarily rele-
vant for the acquisition dimension of a firm’s AC (Zahra and George,
2002). As underscored in the seminal work by Cohen and Levinthal
(1990), exposure to diverse external sources is not sufficient to suc-
cessfully absorb external knowledge; “intensity of effort is critical” (p.
131). Following the work of Cohen and Levinthal, the majority of sub-
sequent studies focused on R&D efforts (e.g. de Jong and Freel, 2010;
Escribano et al., 2009; Grimpe and Sofka, 2009; Mowery et al., 1996;
Tsai, 2001; Veugelers, 1997), although some researchers criticised this
excessive R&D focus. They drew attention to the internal efforts that go
above and beyond formal R&D, such as investments in learning, edu-
cation and training programs (Hervas-Oliver et al., 2012; van Wijk et al.,
2011) and the hiring of qualified personnel with relevant skills and
competences (e.g. Schmidt, 2010).

3.2.2. Absorptive knowledge base

The second constitutive element is the absorptive knowledge base
that Song et al. (2018) describe as “the accumulated stock of knowledge
held by the firm that facilitates understanding, recombining, and
transforming of external knowledge”. In terms of the dimensions in
Zahra and George (2002), the absorptive knowledge base is predomi-
nantly needed for the assimilation and transformation dimensions of AC.
This constitutive element originates from the notion of Cohen and
Levinthal (1990) that AC is largely a function of the level of prior related
knowledge. Many subsequent studies promoted this notion and under-
lined the importance of prior related knowledge for the development of
AC (e.g. Burcharth et al., 2015; Lewin et al., 2011; Van Den Bosch et al.,
1999; Vega-Jurado et al., 2008; Zahra and George, 2002). In contrast to
absorptive efforts, which are rather future-oriented, the absorptive
knowledge base represents past cumulative experience and tends to be
developed path-dependently (Song et al., 2018). The accumulated
organisational knowledge base of the firm enables key individuals to
analyse external knowledge, come to a shared understanding, and
interpret and assess the value of this knowledge in the context of the
organisation. Moreover, existing knowledge-processing routines, which
underlie the firm’s knowledge stock, help to integrate the acquired
knowledge by recombining and transforming it within existing struc-
tures, systems and processes (Song et al., 2018). On the other hand,
individual actions contribute to the consequent changes in the absorp-
tive knowledge base by creating new pieces of organisational knowledge
and modifying existing systems, structures and processes.

3.2.3. Absorptive processes

The final constitutive element proposed by Song et al. (2018) are
absorptive processes, which are defined as internal procedures and
practices that facilitate the sharing and dissemination of external
knowledge within the firm. Thereby, absorptive processes underscore
the notion of Cohen and Levinthal (1990) that a firm’s AC depends on
“the links across a mosaic of individual capabilities”. Their primary
function is to gather individual knowledge, convert it into
organisational-level knowledge, and then transmit it to the various
business units and entities within an organisation (Lane et al., 2006).
Hence, absorptive processes play a major role during the assimilation
and transformation phases of AC (Zahra and George, 2002). In addition
to conversion and transmission by means of formalisation mechanisms,
absorptive processes also play an important role in storing and
retrieving organisational knowledge (Jansen et al., 2005).
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3.3. Micro-foundation movement and individual absorptive agents

The third stream of AC literature considered in our framework is the
emerging micro-foundation movement in AC research (e.g. Distel, 2017;
Enkel et al., 2017; Lowik et al., 2017; Sjodin et al., 2019). This stream of
research underlines that individual action and individual agency are of
great importance for the successful development and sustainment of AC
(Lewin et al., 2011; Sjodin et al., 2019; Volberda et al., 2010). Although
the crucial role played by the organisational aspects of AC is undisputed,
from a practical point of view, it is the firm’s individuals who ultimately
drive the process of knowledge absorption (Lane et al., 2006). Therefore,
we extend the organisational components suggested by Song et al.
(2018) to include individuals as a further pillar of a firm’s AC
throughout all its phases.

Traditionally, research has considered the role of individuals to be
central during the acquisition phase, which is highly cognitive and
associated with individuals’ intuition and interpretation (Crossan et al.,
1999; Sun and Anderson, 2010). This phase rests on organisational roles
such as gatekeepers and boundary spanners, who act as the points of
entry for new external knowledge (Cohen and Levinthal, 1990; van Wijk
et al., 2011). Their mental models, motivation, emotional attachment,
power concentration, abilities and experience influence the locus and
effectiveness of knowledge search (Crossan et al., 1999; Kotlar et al.,
2020; Minbaeva et al., 2003; Sjodin et al., 2019; Sun and Anderson,
2010).

As the AC process progresses, the focus of analysis in the majority of
studies shifts from the level of individuals to the firm (Sun and Ander-
son, 2010). Empirical findings on the role of individuals and
individual-level actions beyond the acquisition phase are quite limited.
First, the boundary spanners and gatekeepers who initially recognised
the relevant external knowledge are still involved at the subsequent
phases of the AC process (Sjodin et al., 2019). These individuals share
the results of the acquisition phase with the wider group by corrobo-
rating the knowledge value (Sjodin et al., 2019; Ter Wal et al., 2017). To
gain the group’s acceptance, they have to demonstrate the business
potential of the acquired knowledge in the firm’s context and to ensure
legitimacy allowing the assimilation to occur (Sjodin et al., 2019).
Second, to ensure the successful integration of contextualised knowl-
edge and its exploitation, key individuals champion new knowledge by
lobbying for support, securing resources and handling organisational
resistance (Lewin et al., 2011; Sjodin et al., 2019). Accordingly, in-
dividuals rely strongly on support from credible high-status individuals,
such as formal and informal leaders, “shepherds”, “idea champions”,
“change agents” and “power and process promoters” (Jones, 2006;
Lewin et al., 2011; Sjodin et al., 2019; Ter Wal et al., 2017; Gemiinden
et al., 2007).

3.4. Integration of constitutive components

This section describes how we combined these three perspectives
into an integrated conceptual framework that provides a more holistic
view of AC. First of all, the framework provides the horizontal integra-
tion of organisational constitutive elements along the phases of the AC
process. In fact, there are several studies on organisational antecedents
of AC (e.g. Burcharth et al., 2015; Enkel and Heil, 2014; Fosfuri and
Tribo, 2008; Jansen et al., 2005; Minbaeva et al., 2003; Van Den Bosch
et al., 1999). However, their findings are somewhat fragmented and do
not provide a holistic perspective of how firms combine organisational
mechanisms and practices to configure their AC process. An exception is
a model by Song et al. (2018), which we integrated into our framework.
In their work, the authors build upon previous studies on organisational
antecedents of AC and combine organisational practices and mecha-
nisms according to their function in the AC process. Nonetheless, this
study does not explicitly link the identified constitutive components to
the underlying phases of the AC process, such as acquisition, assimila-
tion and transformation. Moreover, a few exceptional papers attempt to
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align organisational components of AC with the phases of the AC process
(cf. Jansen et al., 2005; Horvat et al., 2018). However, neither these
studies nor the study by Song et al. (2018) systematically considers the
individual level of a firm’s AC configuration. In fact, although past
research conceptually acknowledged that AC is a multi-level construct
(e.g. Lane et al., 2006; van Wijk et al., 2011), the multi-levelness of AC is
still theoretically underdeveloped (Marabelli and Newell, 2014; Vol-
berda et al., 2010) and only a few studies have addressed it empirically
and examine individual-organisation interactions (e.g. Distel, 2017;
Sjodin et al., 2019; Yao and Chang, 2017). Marabelli and Newell (2014)
and Martinkenaite and Breunig (2016) argue that developing a solid
theory around the multi-level aspects of AC by considering
individual-organisation interactions could further advance the theoret-
ical development of the concept. Hence, we extend our framework by
vertically integrating individuals and organisational components. Spe-
cifically, we not only integrate individuals as another pillar of the in-
ternal organisation of AC (see previous section), but also add cross-level
interaction between the individuals and organisational elements for
each phase of the AC process to our framework (see Fig. 1). By doing so,
we circumvent the problematic idea that AC emerges in individuals and
spreads to the collective (cf. Marabelli and Newell, 2014), and instead
consider AC as the result of dynamic interplay between individuals and
the organisation throughout the entire AC process. Accordingly, each
phase of AC encompasses both individual absorptive agents and
organisational-level components.

4. Research design and methodology
4.1. Case selection

The paper adopts a qualitative, multiple case study approach
(Eisenhardt, 1989; Eisenhardt and Graebner, 2007; Yin, 2009). This
approach allows us to validate the integrated framework of AC devel-
oped in the theoretical part (a) by empirically illustrating single
constitutive elements and the interactions between them, as well as (b)
by exploring the potential heterogeneity of AC configurations in a
comparative setting. In line with our research objective, we focused our
empirical analysis on the manufacturing sector and selected three firms
from the German manufacturing industry that adopt the DUI innovation
mode. Company Alpha is a furniture manufacturer of swivel chairs.
Company Beta is a supplier of tailor-made, customer-specific, aluminium
technical extruded parts and assemblies for the automotive industry.
Company Gamma is a manufacturer of electric heating components for
different application fields. All three cases do not perform formal R&D,
as the DUI mode of learning and innovation is rather common among
non-R&D firms (Thoma and Zimmermann, 2020). The majority of
non-R&D firms are SMEs (Arundel et al., 2008; Dooley and O’Sullivan,
2018), and in contrast to large R&D firms, they tend to rely on practical,
experience-based tacit knowledge and adopt the processes of
learning-by-doing, -using and -interacting for their innovation activities
(Hirsch-Kreinsen, 2008; Som, 2012). There is one additional reason for
focusing on non-R&D firms in our analysis. While the proposed frame-
work is built on insights from the mainstream, R&D-driven AC litera-
ture, non-R&D-performing cases representing an opposite extreme to
large R&D firms (cf. Moilanen et al., 2014) can be considered a more
challenging empirical setting to test the framework. Their AC is assumed
to be less institutionalised and thus configurations of constitutive AC
elements are harder to disentangle by empirical analysis.

For the case selection, we followed the approach of purposeful
sampling (Eisenhardt, 1989; Patton, 1990; Seawright and Gerring,
2008), aiming to identify theoretically useful cases where the constitu-
tive elements of DUI-related AC can be studied in depth. Striving for
analytic generalisation (Yin, 2009), we chose cases based on two
criteria. Firstly, the selected firms represent information-rich examples
manifesting the phenomenon of interest, but not extremes or unusual
cases (intensity sampling (Patton, 1990)). In fact, the selected firms
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Table 1

Case study overview.
Characteristics/Case Case Alpha Case Beta Case Gamma
Number of employees * 450 200 55

Manufacturing sector
Product

Position in the value
chain

Innovation pattern (cf.
Som 2012)

Major competitive
factors

Main challenges

manufacture of furniture
swivel chairs

Producer of finished goods for a range of
customer groups

manufacturer of consumer goods with
occasional product development
Innovative products and product design
Short delivery times and short time to
market

Quality

Shortage of qualified staff

Increasing product complexity
Automation of production and logistics/
Higher efficiency of production processes
Sustainability of supply chain

metal products

technical extruded aluminium parts and
assemblies

Supplier of parts/components for the
automotive industry

customer-driven technical process
specialist

Product customization

Technical process innovation and
engineering

Quality-price ratio

Digital transformation (“Industry 4.0”)
Strict regulations and high standards in
terms of quality and accuracy

Cost efficiency

Mature market/Need for development of

electrical equipment
customer-tailored electric heating components

Supplier of parts/components for the plastics sector and
general mechanical engineering
Volume flexible specialised supplier

Organisational innovation

Quality

Short delivery times

Product customization

Shortage of qualified staff

Higher efficiency of production processes
Increasing market competition/Need for sustainable
development

Finding new application fields for core competences

new business areas

Examples of absorption
triggers - Integration of automated guided vehicles
(AGV)

- Usage of materials new to the firm

(aluminium, carbon)

Identification of a solution to a technical problem (in the context of product and process innovations)

- Usage of hybrid materials in product
development

- Identification of new lubricants, new
tool coating with better characteristics

- Potential application of industrial collaborative robots to
automate monotone, simple tasks in the production
process

- Integration of laser inscription

- Integration of machinery with new

functionality
Search for technological knowledge with a high tacit component (experience of partners with the integration and exploitation of the technology, solving
potential problems). Primary data sources are suppliers, universities and customers

Type of relevant
knowledge

Notes. a. The numbers refer to the time of the data analysis.

show a substantial degree of openness in their innovation behaviour that
requires AC (cf. Zobel, 2017; Spithoven et al., 2011). In this vein, these
firms display at least a minimum level of AC, as they are obviously able
to identify and access relevant technological external knowledge as well
as integrate and use this successfully to implement product and process
innovations. Moreover, they all source a wide range of different formal
and tacit knowledge types, including technological knowledge and
practical know-how provided by suppliers, customers, end-users, and
knowledge originating from collaborations with universities and
research organisations. Secondly, we aimed at maximum variation
sampling (Patton, 1990) and the selected cases differ in terms of their
structural characteristics, such as size, sector affiliation, and position in
the value chain. This allows for theoretical replication, meaning that the
cases are designed to test and validate the developed integrated
framework in different theoretical conditions (Yin, 2009).

The selected firms exhibit different innovation patterns to provide a
meaningful comparison between AC configurations in these firms and to
explore whether a firm’s innovation strategy can shape these configu-
rations. We relied on the classification of innovation patterns proposed
by Som (2012) for non-R&D-performing firms in the German
manufacturing industry and, prior to the interviews, asked the firms to
assign themselves to one of the five innovation patterns presented.
Accordingly, company Alpha describes itself as an (occasional) B2C
product developer (cf. Som, 2012). The firm has the strong innovation
capacity needed to develop new products. It relies on internal creativity,
design and marketing to provide individual product-service bundles to
each of its customer groups and on innovative manufacturing processes
to ensure production speed and high flexibility. Company Beta complies
with the pattern of a customer-driven technical process specialist (cf.
Som, 2012). It shows outstanding ability to engineer and perform highly
specific and complex projects to meet the technical requirements and
needs of customers in terms of quality, reliability and delivery time.
Finally, company Gamma can be described as a volume flexible speci-
alised supplier (cf. Som, 2012). The firm is good at adapting existing
standardised products to new fields of application and developing
customer-tailored parts and components. Customers are the main
driving force behind the extensive technical changes to products, and

Gamma is able to implement these changes successfully (See Table 1 for
further details.).

4.2. Data collection

To examine the configurations of AC across the selected firms, we
implemented an in-depth (ethnographic) multiple-case study design (see
Fig. 2). Compared to a single case study, conclusions from the multiple-
case design are considered more compelling and robust (Yin, 2009).

To ensure higher construct validity and to gain complementary in-
sights, we used several data collection techniques (data triangulation)
(Gibbert et al., 2008; Yin, 2009). As the primary data source, we con-
ducted face-to-face interviews (Rowley, 2012) with managing directors
of the selected firms (see Table 2 for an overview). Informed by the
initial extensive literature review, a semi-structured interview guide was
purposefully designed to capture underlying constitutive elements and
their combinations along the AC process in the analysed firms. The in-
terviews started by identifying an innovation project or a process of
innovation development in which a firm required external knowledge
impulses for problem-solving. We applied a broad definition of inno-
vation following the Oslo Manual' (OECD, 2005), focusing on the
implementation of significant changes and improvements in the firms’
production processes. The interviews were structured around these
identified problem-solving situations, trying to extrapolate from con-
crete projects to general practices how these firms manage the absorp-
tion of external knowledge. In this way, AC was discussed in the
interviews not as a theoretical concept but rather in terms of its role and
functions in the innovation process. Then, the interview guide includes
questions about the most important external sources of firms’ innova-
tion impulses, the key individuals and business units involved at the
different stages of the AC process, as well as the main enabling

1 “An innovation is the implementation of a new or significantly improved
product (good or service), or process, a new marketing method, or a new
organisational method in business practices, workplace organisation or external
relations” (OECD, 2005, p. 46).
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Fig. 2. Case study design (own illustration adapted from Yin (2009)).

Table 2
Overview of the interview partners.

Case Position of interview partner

Primary interviews Follow-up interviews

Alpha Managing director Key product manager

Plant manager
Beta Two managing directors Head of technical sales

Head of construction and design
Gamma Two managing directors CTO

Plant manager

organisational mechanisms and settings. In order to reduce subjective
perceptions and interpretations by interviewees, questions were
formulated to focus on facts and to provide as objective statements as
possible about the organisation’s practices and processes and key peo-
ple. Each interview lasted between 60 and 90 min. With the permission
of the interview partners, these five interviews were recorded and
transcribed for the subsequential coding.

For more in-depth insights, we extended these primary interviews by
follow-up interviews with six additional interview partners, i.e. two in
each company (see Table 2). The managing directors proposed the in-
terviewees as some of the key absorptive agents in these firms. These
conversations took the form of both problem-focused and narrative in-
terviews. They provided additional meaningful insights from rather a
bottom-up, operational view, which played a particularly important role
in explaining ambiguities after the semi-structured interviews. In this
way, we were able to capture the researched phenomena as compre-
hensively as possible.

Further, to complement our primary data sources, we relied on
secondary data, such as various reports, presentations, and project ma-
terials as well as websites of companies and their innovation partners. In
addition, by being members of the project team over the three years of
the research project’, we were able to get insights into firms’ innovation
projects, conduct more than 30 short informal conversations with em-
ployees involved in the innovation activities, observe the firms’ specific
organisational practices, e.g. communication and interactions among
employees in innovation processes. These secondary data sources
allowed us to double-check the assessments made in the interviews.

2 The research project is called “Strategic Competence Development in non-
research-intensive SMEs of the manufacturing industry” (StraKosphere) and
was funded by the German Federal Ministry of Education and Research.

4.3. Data analysis

We conducted the qualitative data analysis following the approach
adapted from Jantunen et al. (2012) who explored heterogeneity of
dynamic capabilities in a comparative setting (see Table 3). To start
with, we analysed the secondary data (“thick description” (Mills et al.,
2010)) aiming at understanding the context in which the firms operate,
their competitive strategies, and innovation strategy and innovation
processes. We also looked at the context of knowledge absorption: the
triggers activating the AC process, the typical problem situations which
require external inputs, and the main external sources.

Then we coded primary interviews with managing directors deduc-
tively using the developed conceptual framework as a coding frame (see
Fig. 1 and Table 4). As coding categories, we relied on the examples of
related organisational practices and various manifestations of the key
constitutive elements derived from previous literature. First, based on
the examples of related practices and routines (the second column in
Table 4) we were able to identify the phases of the AC process in our

Table 3
Phases of data analysis.

Analysis phase

Analytical procedure

Outcome

Understanding of
organisational context
and the context of
knowledge absorption

Underpinning the
framework and
illustrating its single
elements

Capturing the
heterogeneity in AC
configurations through
the application of the
framework

Analysing AC
configurations in the
context of firm’s
innovation behaviour

Analysing the secondary
data

Deductive coding of
primary interview data
using the developed
framework.
Within-case analysis:
categorising constitutive
elements and phases of
the AC process
Cross-case comparison:
accessing similarities and
case-specific patterns in
the manifestations of
constitutive elements for
each phase of the AC
process across the cases
Establishing analytical
linkages of firm-specific
manifestations of AC
configurations to the
firm’s context and its
innovation pattern

Detailed overview of the
cases (Table 1)

Description of AC
constitutive elements and
their manifestations in
each case (Tables 6 and 7)

Detailed descriptions of
similarities between the
cases, as well as
dimensions of
heterogeneity (Table 5)

First empirical insights on
the role of a firm’s
innovation behaviour for
AC configuration.
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Table 4
Coding frame for the underlying components of absorptive capacity.
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Phases of AC process  Examples of related organisational practices Function Constitutive Examples of related manifestations
element
Acquisition e searching for new relevant knowledge (through radar individuals Boundary spanners and gatekeepers
scouting/search activities) absorptive e R&D efforts
e learning from partners (incl. boundary spanning, efforts e Training and learning (e.g. job rotation, on-the-job
cooperation, etc.) training, external trainings and qualification
o individual valuation of knowledge relevance programs)
(preliminary assessment of its potential in terms of e Hiring
value, novelty and technological feasibility) e Working conditions (e.g. autonomy, high flexibility)
o Incentive structures
e Facilitating innovation culture
Assimilation & (1) Assimilation practices processor individuals Boundary spanners, shepherds, change agents, etc.

Transformation e Sharing of gathered individual knowledge with the
group through interpersonal communications
o Collective interpretation and valuation of new
acquired ideas in the context of the firm
(contextualisation)
e Selection of most promising ideas to proceed
further (corroborating business value)
eChannelling and shepherding the selected ideas to the
next phase of the AC process by relying on the support of
high-status individuals (2) Transformation practices
e Processing of knowledge
o Integration of new knowledge into existing knowledge
base
e Knowledge storage for further exploitation
(3) Dissemination practices
Knowledge sharing and dissemination of new knowledge
across the organisation to key individuals involved in the
AC process at the latter stages

Zahra and George
(2002)

e.g. Duchek (2015); Horvat et al. (2018); Zahra and
George (2002)

converter and
transmitter

Song et al. (2018)

absorptive e Collective knowledge shared among the individuals

knowledge base and embedded in structures, systems, documentations,
established routines and procedures (e.g. knowledge-
processing routines; knowledge management systems)

absorptive
processes

Social integration mechanisms

Combinative capabilities (e.g. quality circles, cross-
functional interfaces, participation in decision-
making, job rotation, formalisation, connectedness)
e Positioning of key individuals

e Teams’ composition

e.g. Burcharth et al. (2015); Jansen et al. (2005);
Martinkenaite and Breunig (2016); Minbaeva et al.
(2003); Van Den Bosch et al. (1999); Zahra and George
(2002)

empirical material. Then, we assigned various manifestations of organ-
isational mechanisms (the firth column in Table 4) to the key constitu-
tive elements by considering their function in the AC process (the third
column in Table 4). Finally, we linked the key constitutive elements to

the phases of the AC process. The cases were coded and analysed indi-
vidually, one after another, and the whole procedure had several iter-
ations, which allows for cross-checking and refining of the coding. After
this round, we were able to describe single constitutive elements and the

Table 5
Firm-specific characteristics of AC in the analysed cases.
Dimensions of Case Alpha Case Beta Case Gamma
heterogeneity
Acquisition Points of entry Centralised in the hands of three high-status Concentrated in the “hands” of engineers Decentralised acquisition
individuals
Role of top The key boundary spanner Some of the few key boundary spanners Some of several boundary
management spanners

Key enabling factor
spanners

Assimilation and Decision- making

The high status and possibilities of boundary

Individual-level decisions by boundary

Maintaining the high motivation and
autonomy of key boundary spanners
Mix of individual and collective decisions,

Open innovation culture

Collective decisions by “Team

depending on the complexity of problem and ~ Technology”
the amount of investment needed
Technical consultants Idea shepherds

Decision-makers where a solution is needed
at a strategic level

Sparring partners

Transformation regarding the most spanners
promising external
impulses
Role of top Idea shepherd
management
Key enabling Diverse agile meeting structures to
mechanisms disseminate knowledge and champion the

Dedicated process

Degree of
formalisation

selected ideas

Acquisition of external knowledge (search,
access, evaluation) is considered a separate
task; afterwards, the latter stages of the AC
process are integrated into the daily
operations of the business process

Less formalised approach with stronger focus
on face-to-face dissemination of valuable
insights related to the process innovations

Process developers as internal boundary
spanners

All activities related to the AC process are
integrated into the business processes. They
are part of employees’ daily activities.

Balanced approach. While the insights at the
stage of modelling, simulation and
engineering are well documented, insights
gained on the production side (practical in
nature) are mainly not documented in
written form.

Cross-functional meetings of
Team Technology (enabling
structure)

Acquisition and assimilation of
external knowledge take place in
parallel to ongoing innovation/
business process

Formalised approach with focus
on detailed documentation of
gained insights, lessons learned,
etc.
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interactions between them along the AC process for each case.

The goal of the next analytical step was the cross-case comparison of
the empirical case-specific manifestations of the constitutive elements of
AC (see Eisenhardt, 1989; Miles et al., 2014). We examined the findings
for each constitutive element, individually as well as in combination,
and cross-validated these findings with the available secondary data.
Although the main pillars in the framework are present in all cases, we
were able to identify similarities and differences in their manifestations
between cases. This round resulted in the detailed description of simi-
larities, as well as firm-specific patterns in the configurations of the
single phases and the entire AC process (see Table 5).

In the final step, we analysed connections between firm-specific AC
configurations and the firm’s context and innovation patterns in order to
better understand the firm-specific patterns and hence the differences
between cases.

5. Results
5.1. Individual case analysis

The following section portrays the AC configurations of the indi-
vidual cases. The focus here is on presenting the main distinctive fea-
tures of each case, whereas the full, systematic description of the key
elements in terms of their underlying manifestations can be found in
Tables 6 and 7 in the Appendix.

5.1.1. Company Alpha

The acquisition phase of Company Alpha is quite centralised. It relies
upon three high-status individuals: the CEO, head of production and
head of the purchasing department. The CEO is the key boundary
spanner for research-based, scientific knowledge, while the head of
production and head of purchasing are mainly responsible for knowl-
edge from suppliers and industry representatives. Due to their strong
knowledge base, experience and access to wide networks, these key
boundary spanners also make individual decisions regarding the po-
tential and business value of the relevant external knowledge. Accord-
ingly, middle managers and other employees only come into contact
with external knowledge at later stages of the absorption process.
Consequently, as stated by the CEO, the main challenge is to share the
acquired knowledge and anchor it in organisational structures.

“Then of course I have to provide the decentralized entities with
knowledge” (Case Alpha, Managing director)

Hence, the company needs appropriate communication mechanisms
to pass on knowledge from the three key individuals and disseminate it
throughout the organisation. The firm relies on numerous agile meeting
structures and intensive communication mechanisms involving diverse
groups of employees. In this constellation, the role of top manager is
central for AC. He is the key boundary spanner during acquisition and
acts as an idea shepherd at subsequent stages.

Besides communication mechanisms, the company consciously
dedicates time and funds to developing strategically important compe-
tences of employees who process the selected ideas and carry them
through the transformation phase of the AC process (e.g. employees of IT
department, technical leads, and engineers).

“We had no knowledge in this field, so we sent our people on
training. And today, they are probably not on a par with manufac-
turers, but they are quite close. So they can formulate clear re-
quirements and set the specifications. Then, of course, we refine
these requirements together with the supplier, but we formulate the
basic idea ourselves. In other words, we no longer need any
consulting structures here.” (Case Alpha, Managing Director)

Production workers are not actively involved in the AC process, but
they are the ones who apply the newly acquired and integrated knowl-
edge in practice. To keep up-to-date with respect to new digital
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technologies, production workers should regularly attend external
training and internal qualification measures, such as job rotation or
train-the-colleague concepts. These practices aim at enhancing their
competence level and their motivation to accept new technologies.

5.1.2. Company Beta

In company Beta, the acquisition phase is less centralised than in
company Alpha, but still concentrated in the hands of a relatively small
group of engineers and top managers with a strong technical back-
ground and experience. Engineers combine (a) customer requirements,
(b) external knowledge impulses from diverse suppliers and research
partners and (c) internal expertise and process know-how and then pass
on the resulting information to other internal knowledge carriers. Due to
their qualification and rich experience working with academia and
R&D-intensive firms, engineers are able to learn from diverse partners
and are crucial to the process of integrating the acquired knowledge due
to their good overview of strategic objectives and internal business
processes.

Beta differs significantly from Alpha as the key boundary spanners
here — engineers — not only acquire new knowledge, but also accompany
the assimilation and transformation phases. Regarding the potential
business value of external knowledge and selecting the most promising
technological solution, we observed a mix of individual and collective
decisions in Beta depending on the complexity of the problem and level
of financial investments needed. Either the engineers make individual
decisions by themselves or they involve experts from the production
department to test the technological feasibility and robustness of a so-
lution, or even integrate external partners (customers, suppliers or
research laboratories):

“The assessment takes place depending on how big or small the
innovation is. This risk assessment is used to decide whether pro-
duction trials should be carried out first to prove it. [ .... ] You can
actually bring both tool manufacturers and machine manufacturers
to the table and say: how would you solve this? That is the external
knowledge that you then bring into the discussion.” (Case Beta, Top
Manager 2)

Considering the key role of engineers throughout the entire AC
process, the firm does not need to disseminate the knowledge broadly
across the firm (as is the case in firm Alpha), but rather manage the
conversion of theoretical knowledge into practical, tacit knowledge
understandable to production workers. Therefore, the emphasis is not on
intensive communication practices, but on the enabling structure of
internal boundary spanners. In this vein, the firm introduced the posi-
tion of “process developers”, who are production workers with a master
qualification and expertise about the manufacturing process and ma-
chinery. The integration of process developers at the early stages of the
AC process raises the acceptance of the new technology and provides
these employees with the knowledge needed for fast and efficient
application. During the transformation phase, process developers engi-
neer a new or modify the existing production process by integrating
newly acquired technologies or machinery. In doing so, they “translate”
the knowledge provided by engineers into the practical, tacit knowledge
understandable to the rest of the production staff (e.g. machine setters
and operators).

“They play a very important role for us. They are the link between
the engineering heads and the master craftsmen in the workshop.”
(Case Beta, Managing director 2)

5.1.3. Company Gamma

In company Gamma, the AC process starts with decentralised
acquisition. The firm has deliberately created a cross-functional “Team
Technology” that functions transverse to project and department
structures and is primarily responsible for the search, acquisition and
assimilation of relevant external impulses. The team comprises eight
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people, including both managing directors and employees with a strong
technical background from the marketing, purchasing, production, and
quality management departments. Beyond their operative tasks, team
members are encouraged to be aware of new technological opportu-
nities, and share new impulses with the team. High knowledge diversity
resulting from the variety in the education, work skills and life experi-
ences of the team members enables a broad acquisition of knowledge
from a wide range of sources, including more distant knowledge
domains.

This decentralised architecture is built upon two pillars. First, it re-
lies heavily on communication mechanisms, including formal and
informal practices. However, in contrast to Alpha, the primary objective
of such mechanisms in Gamma is not to disseminate the acquired and
pre-selected knowledge for further processing, but to collect interesting
ideas, and share and discuss them with the team members in order to
make a collective decision regarding their follow-up. The diverse func-
tional background of the team members means the technological feasi-
bility and business value of the ideas can be evaluated from different
angles. Furthermore, the cross-functional character of the team allows
the effective spread of relevant information across different de-
partments. The members of Team Technology assume the role of inter-
nal boundary spanners here between the team and their functional area.

Second, company Gamma has an open innovation culture and a high
tolerance for failure. In this aspect, it is clearly different to company
Beta, which declares rather low failure tolerance, probably due to the
strong regulations and high quality standards in the automotive industry
where Beta operates.

“... just set up the antennas, be open to new ideas and who knows,
maybe at some point we will be the first company able to produce a
heating system for a specific application fully automatically, which is
unthinkable at the moment.” (Case Gamma, Managing Director 1)

The managing directors of Gamma are also actively involved in the
process of knowledge absorption. However, in contrast to Alpha,
Gamma’s CEOs are not the major driver of AC, but rather one of several.
Their main function is to create the opportunities and conditions for the
key employees involved in the AC process.

5.2. Cross-case analysis and relationship between AC configurations and
innovation behaviour

The findings from the explorative analysis of all three cases show
both commonalities and differences between the firms’ AC configura-
tions. It should be noted that the dimensions of commonality and het-
erogeneity described below serve primarily to summarise the patterns of
AC configurations in the three selected firms. They should not be
interpreted as a definitive list of dimensions characterising heteroge-
neity that applies to all non-R&D companies pursuing the DUI innova-
tion mode.

In terms of commonalities, all three companies rely on individuals
with a high degree of autonomy, flexibility and opportunities. For
instance, company Alpha relies on high-status individuals, who have a
high degree of autonomy and opportunities to access a wide range of
external sources due to their hierarchical position. In companies Beta
and Gamma, the management grant a high degree of autonomy and
flexibility in decision-making to middle managers and employees with a
strong technical background. Further, boundary spanners in all three
cases have an overview of their firm’s strategic orientation and business
context and can therefore evaluate which knowledge is most valuable to
the firm and has the potential for future developments. While in com-
panies Alpha and Beta, the key individuals responsible for acquisition are
able to assess the business value of identified external impulses due to
their functionality, Company Gamma makes sure their key boundary
spanners are given an overview of the firm’s priorities, current activities
and problems to be solved. In addition, it is worth highlighting the role
of the firms’ power hierarchy. In company Alpha, power emanates from
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the hierarchical position, while in company Beta, power is rooted in the
expertise of engineers. In contrast, the democratic structure of case
Gamma shows a different kind of power that empowers individuals
through different organisational mechanisms to capture, disseminate,
socialise, and apply external knowledge. All these types of power
implementation proved to be functional in terms of being effective.

On the other hand, the findings also highlight the differences in the
firms’ AC configurations (see Table 5) that can be traced back to their
innovation behaviour and firm-specific organisational contexts
described in Table 1. Firstly, the innovation pattern in Alpha relies on the
fast and flexible manufacturing of swivel chairs for consumer markets.
Accordingly, its AC configuration shows the dominant role of individual
boundary spanners in the acquisition phase (top management), who are
able to make fast decisions and, due to their high status, ensure the
strategic relevance and business value of externally acquired knowl-
edge. The relevance of “speed” here is reflected at the organisational
level by a lower degree of formalisation and agile meeting structures.
Indeed, assimilation and transformation follow an agile and decentral-
ised approach involving a wide range of individuals making decisions
about implementation, thereby driving the dissemination of newly ac-
quired external knowledge within the organisation.

Secondly, case Beta follows an innovation pattern with the strongest
technological orientation compared to the other two cases. To develop
innovative solutions for their large automotive customers in the absence
of formal R&D, this firm relies on a clever combination of externally
acquired technological knowledge and practical, experience-based in-
ternal expertise of engineers, technicians and other production workers.
This is reflected in the firm’s AC configuration. First, due to the high
knowledge intensity and strategic relevance of external knowledge for
innovation success, the AC process is integrated into the business pro-
cesses and has become part of employees’ daily routines. Second, en-
gineers play a central role throughout the entire AC process, because
they are the ones able to process the complex knowledge. The firm’s top
management values their intrinsic motivation to search for new external
impulses and drive the innovation process:

“It can only work if you constantly strive to improve the competences
and qualifications of the employees involved. It is important that
they develop further, not as a guided process, but rather that
everyone is constantly aware of the developments and trends in their
area of responsibility.” (Case Beta, Managing director 1)

Moreover, the firm integrates technicians, so-called “process de-
velopers”, for knowledge assimilation and transformation because of
their manufacturing expertise, and their position as internal boundary
spanners who transfer knowledge from engineering to the rest of
manufacturing. This incorporates production workers, who are another
crucial source of innovation impulses in this firm, into the AC process.
The combination of externally acquired formalised knowledge, internal
engineering expertise and practical know-how in the innovation process
is reflected in the degree of formalisation in the AC process. The insights
at the stage of modelling, simulation, and engineering are well docu-
mented. In turn, most of the know-how gained on the shop floor is not
documented in a written form, as documenting this kind of knowledge is
quite challenging and not very effective.

Thirdly, company Gamma is a specialised supplier and its innovation
pattern is characterised by incremental product innovation and a strong
focus on efficiency and flexibility. The company has established a
layered organisational structure, which means that every customer has
its ‘own’ dedicated team composed of persons from engineering, pro-
duction, sales, and marketing. This cross-functional structure is reflected
in the cross-functional AC configuration. In contrast to the two other
cases, acquisition activities are not concentrated on a few individuals,
but broadly distributed across different functional layers of the firm.
This is underpinned by collective decision-making led by Team Tech-
nology. To ensure smooth knowledge assimilation and transformation
across the functional layers, the AC process is highly formalised with
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detailed documentation of insights gained, and lessons learned. Such a
cross-functional structure as the foundation for AC combined with high
flexibility in terms of decision-making and short communication paths
enables the company to respond quickly and comprehensively to
customer needs, and thus maintain a major competitive advantage. In
contrast to Beta, the AC process in Gamma is a separate and well-defined
process (at least in the acquisition and assimilation phases) that takes
place in parallel to the ongoing business process, even if both are closely
interconnected.

Another interesting difference in the analysed firms relates to the
extent to which the AC process can be distinguished from the regular
business processes. In Beta, all activities conceptually related to AC
occur during daily operations as an organic part of the business pro-
cesses. In the other two cases, AC-related activities are defined as
separate tasks with dedicated time, resources and enabling structures,
especially at the beginning of the AC process. The further the AC process
progresses, the more AC-related activities fuse with daily operations as
part of business processes. Such differences in the “degree of integra-
tion” between the firms might be linked to the nature of their knowledge
search approach. Firm Beta has a very pragmatic, problem-driven or
task-specific search approach, and the process of knowledge absorption
is organically integrated into the operations related to fulfilling these
tasks, whereas firms Alpha and Gamma follow more generic approaches
that are rather detached from daily operations.

6. Concluding discussion

Building on a large number of empirical innovation studies (e.g. Jong
and Marsili, 2006; Leiponen and Drejer, 2007; Peneder, 2010; Som,
2012), the key premise of this paper was that the way firms configure
their AC reflects their strategy and innovation behaviour. Different types
of firms’ innovation behaviour are reflected in the individual use and
specific relevance of different internal and external knowledge sources
(e.g. Fitjar and Rodriguez-Pose, 2013). Based on these insights from the
literature on firms’ innovation behaviour, the paper subsequently
argued that it is plausible to assume that firms’ AC is likely to differ
according to their different types or modes of innovation behaviour. In
other words, if we agree that firms differ in their innovation patterns, we
must embrace the idea that also heterogeneity can be expected in terms
of how they compose and develop their AC to achieve their strategic and
innovation goals. Existing studies widely treat a firm’s AC as a homo-
geneous, ideal-type capability and do not account for potential hetero-
geneity in AC configurations.

To account for and explore heterogeneous configurations of AC, we
propose a conceptual AC framework that integrates the different
constitutive elements and dimensions of heterogeneous AC configura-
tions in manufacturing firms taken from previous literature. By building
on renowned AC studies, the proposed framework sheds light on the
different process stages (Zahra and George, 2002) and key constitutive
components of firms’ AC on an organisational (Song et al., 2018) and
individual (e.g. Distel, 2017; Sjodin et al., 2019) level, and includes
vertical individual-organisation interaction (Marabelli and Newell,
2014; Martinkenaite and Breunig, 2016). These key constitutive com-
ponents should be considered the key pillars required for building AC. As
we regard AC as a dynamic capability (Patterson and Ambrosini, 2015;
Zahra and George, 2002), we assume that the key constitutive elements
of AC can be generalised across firms, although their actual manifesta-
tions and combinations are unique, contextual and firm-specific
(Eisenhardt and Martin, 2000).

To ensure that the developed conceptual framework is applicable in
empirical studies and that the proposed constitutive components are
feasible to capture heterogeneity in AC configurations, we selected three
illustrative cases of manufacturing firms (following the approach of
theoretical sampling by Eisenhardt (1989) and Seawright and Gerring
(2008)) primarily relying on the DUI mode of innovation and explored
their AC configurations.
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As a result, the integrated theoretical framework developed in this
paper has shown its potential to capture this heterogeneity in an
empirical setting. It can serve as a valid and useful basis for compre-
hensive operationalisation and analysis of different, firm-specific con-
figurations of DUI-based AC. We gained empirical insights on both
commonalities and differences between the AC configurations of the
firms (see Table 5 and Appendix).

At first glance, the identified commonalities seem to contradict the
expected heterogeneity in the firms” AC configurations. However, a
closer look shows that these commonalities relate primarily to the
importance of individuals as the focal point of the firms’ AC. This result
is not surprising given that all three cases follow the DUI mode of
learning in the absence of a formal R&D department. Instead of relying
on the STI mode of learning, which is frequently institutionalised in an
R&D department, the three analysed firms draw strongly upon tacit,
practical, and experience-based forms of technological knowledge,
which originates at the level of individuals. The findings underpin the
importance of motivation, abilities, power and opportunities, which is in
line with previous research on the individual characteristics of the key
absorptive agents (e.g. Easterby-Smith et al., 2008; Minbaeva et al.,
2003; Todorova and Durisin, 2007). Particularly remarkable are the
insights on the aspect of power, which AC studies have neglected mainly
(Todorova and Durisin, 2007). They support the argument that bound-
ary spanners need some empowerment and responsibility within the
organisation (Cohen and Levinthal, 1990; Jansen et al., 2005; Kirkman
and Rosen, 1999; Nagshbandi and Tabche, 2018; Volberda et al., 2010).
Hence, it would be interesting to analyse further and deepen our un-
derstanding of this “organisational” or “cultural” element and its impact
on the nature and performance of firms’ AC configurations.

The results also highlight the firm-specific characteristics of AC
patterns. The analysed cases, which differ in their innovation strategy
and innovation resources, demonstrate differences in the manifestations
of the key constitutive elements and the weight of single elements, as
well as differences in terms of the vertical and horizontal alignment of
elements to each other. In line with the resource-based view (e.g. Bar-
ney, 1991), resource orchestration (e.g. Carnes et al., 2017; Sirmon
etal., 2011) and dynamic capability perspective (e.g. Teece et al., 1997),
we consequently suggest that the firm gains competitive advantages not
by drawing upon single constitutive elements, but through its ability to
orchestrate these elements and align the corresponding AC configura-
tion to its strategy and the dominant innovation mode. Having included
both B2C (Alpha) and B2B (Beta, Gamma) company examples, our re-
sults additionally underline that the firm’s positioning in the value chain
might play a moderating role as a crucial factor for access to external
knowledge in general (e.g. availability of direct touch points and
channels to end-users or technology developers) (Grimpe and Sofka,
2009; Roper et al., 2008; Spithoven et al., 2011).

6.1. Implications

The results of this paper contribute to innovation management
research and enhance the academic understanding of manufacturing
firms’ AC. By addressing heterogeneity in AC patterns, this paper makes
the concept of AC more applicable and relevant for evolutionary inno-
vation literature, which has long acknowledged heterogeneity in firms’
innovation behaviour and empirically distinguished different innova-
tion patterns and learning modes. More specifically, the paper advances
the current understanding of firm-level AC by integrating previously
fragmented findings on AC from different research fields into a holistic
framework. The proposed framework provides distinct and valuable
angles to study the construct and explore the heterogeneity of firms’ AC
patterns. Moreover, it vertically extends the AC model proposed by Song
et al. (2018) by integrating individuals as another constitutive compo-
nent and elaborating on the multi-level interaction at each stage of the
AC process (cf. Marabelli and Newell, 2014; Martinkenaite and Breunig,
2016). This is particularly important for the analysis of AC in firms
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without formal R&D, which rely strongly on individuals due to less
institutionalised innovation activities on the organisational level (cf.
Dooley et al., 2017; Rammer et al., 2009). In addition, the framework is
particularly suited to less-institutionalised forms of AC that are not
based primarily on the STI-mode of innovation (cf. Jensen et al., 2007;
Parrilli et al.,, 2020). Due to its integrated vertical and horizontal
perspective, the framework significantly improves the understanding
and operationalisation of AC configurations associated with the
DUI-mode of innovation, which have been neglected by prevalent AC
operationalisations (Lane et al., 2006; Robertson et al., 2012). Thus, the
proposed framework provides a comprehensive and holistic basis to
understand and empirically measure firms’ AC in a more differentiated
manner, particularly in non-R&D firms and SMEs.

Secondly, the proposed integrated framework could serve as the first
step towards a better operationalisation and measurement of AC on the
firm level. It goes beyond proxy indicators and measurement approaches
that focus solely on the input or output of AC and do not account for
differences in internal configurations, and whether there are idiosyn-
crasies or commonalities in the AC configurations across firms. Corre-
spondingly, while existing measurement approaches based on the
objective indicators allow for classifying a firm on a unidimensional
continuum, e.g. of R&D intensity, the developed framework highlights
an interplay between different elements on the individual and organ-
isational level of AC. Hence, it allows for developing a multi-
dimensional measurement approach. Such an approach, which makes
it possible to extract a firm’s strong and weak elements in the AC pro-
cess, appears to be more in line with the dynamic nature of the AC.

Thirdly, the suggested conceptual framework can serve as a refer-
ence to map existing and position future AC research according to its
analytical focus and explanatory variables. Besides improving the
overview of the connections between different studies, the framework
can also help to identify white areas, which call for further empirical and
conceptual research.

For managers and practitioners, the developed framework could be
used as a tool to purposefully structure and strengthen their firm’s AC by
adjusting it to the firm’s strategic needs and types of external knowl-
edge. On the one hand, it improves their understanding that a firm’s AC
is composed of different constitutive functional elements on an organ-
isational and individual level that depend on the stage of the AC process.
On the other hand, they can use the framework as a maturity model to
analyse their own AC configuration, and subsequently define the needs
for strategic action. For instance, the framework could raise managers’
awareness about the need to underpin the AC efforts on the individual
level by processes and routines on the organisational level in order to
improve the diffusion and implementation of external knowledge in the
company.

Finally, the paper’s insights can be used by both intermediaries and
policy makers to develop and/or improve funding schemes and support
services to enhance firms’ AC-building in line with their innovation
strategy. This might be of particular relevance for innovation networks
and clusters between science and industry and cross-industry
collaboration.

6.2. Limitations and further research
As with every study, this paper is not without limitations. The au-

thors are fully aware that both the development of the integrated con-
ceptual framework as well as the empirical analysis are explorative and
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rather suggestive (cf. Edmondson and McManus (2007)) in nature. The
developed conceptual AC framework has only been applied to a small
case number of selected manufacturing firms following different inno-
vation patterns. Furthermore, the insights gained from the qualitative
expert interviews in these cases cannot be statistically generalised in
terms of a ‘proven’ concept or ‘general’ evidence that firms’ AC con-
figurations are subject to heterogeneity across different types of firms
and industries.

Hence, there is the need for further qualitative and quantitative
empirical research on the heterogeneous nature of how firms configure
their AC elements along the AC process. Along these lines, the following
aspects would be of particular interest for future research to improve
and further validate the analytical power of the proposed conceptual
framework.

Firstly, the framework needs to be applied and tested in a wider
range of firms following different innovation patterns. It would be
especially interesting to compare firms that pursue STI and DUI modes of
innovation and explore whether and to what extent their AC configu-
rations differ.

Secondly, while our empirical findings show that a firm’s innovation
behaviour shapes its AC configuration, they do not answer the question
whether and to what extent firms following a similar innovation pattern
might nevertheless have different AC configurations. Future studies
could investigate (a) the relationship between firms’ innovation strate-
gies and AC configurations, (b) the factors that moderate or mediate this
relationship (e.g. power hierarchy, organisational embeddedness of
boundary spanners), (c) whether AC configurations are firm-specific and
idiosyncratic, or whether several “typical” patterns can be identified
across manufacturing industries or different positions in the value chain,
and (d) whether certain AC configurations benefit a firm’s innovation
performance more than others. For instance, by drawing on the recent
study of Hervas-Oliver et al. (2022), it might be interesting to shed more
light on the effects of AC configurations on different innovation out-
comes, whether certain process dimensions and certain constitutive el-
ements and their underlying manifestations become more crucial for
radical innovations compared to incremental innovations. Along these
lines, it is a particular task for future research to focus on the relation-
ship between different corporate strategies and different AC configura-
tions, for instance, by building on previous contributions by Avila
(2021), Rua (2019), Rakthin et al. (2016), and Wu et al. (2020).

Thirdly, this paper focused primarily on the AC process of how firms
generally source and implement external knowledge. This is in line with
the existing literature, which has been distinguishing the concepts of AC
and innovation. However, our findings nurture the question of whether
AC really does represent a separate process with dedicated resources
that occurs in parallel to the innovation process, or whether it should be
seen as a generic part of the innovation process, which can only be
separated analytically but not practically? Thus, future studies could
explore the linkage between innovation and AC processes in more depth.

Finally, future research might explore the dynamics within the AC
configurations themselves through in-depth, long-term analyses. When
do firms change or modify their AC configuration? Does this happen
before or after a strategic reorientation? In this context, linking AC
research to dynamic capabilities could be particularly interesting to
understand the extent to which a firm’s AC configuration can be
designed by managerial purpose, and to what extent this emerges
generically along the operative business.
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Appendix
Table 6

Firm-specific manifestations of constitutive elements in the acquisition phase

Technovation 121 (2023) 102635

Case Alpha Case Beta Case Gamma

Individuals e Managing director e Engineers from the technical department (Technical e Members of Team Technology (both managing directors
e Head of purchasing Sales, Construction and Toolmaking) (3-4 persons) and 6 further employees from marketing/development,
e Head of production e Both managing directors purchasing, product and quality management

departments)
Absorptive e Relying on high-status boundary e Regular contacts with various external partners via visits e Open culture with positive working atmosphere and high
efforts spanners with power, high degree of to trade fairs, participation in working groups, failure tolerance: All employees are encouraged to bring
autonomy and opportunities. congresses, etc. new ideas and share them with colleagues.

e Management assigns engineers a high degree of e Management empowers the key boundary spanners to
autonomy and flexibility in terms of decision-making. take responsibility, test new things, and learn through

e Management empowers engineers to try out new ideas in experimenting.
terms of experiments and tests (but only if the expected e Opportunities for firm’s key boundary spanners in terms
results are of high strategic relevance). of external qualification measures and trainings.

e Management consciously aims at increasing the e Regular meetings in a broader setting, whose aim among
motivation of key knowledge workers (engineers and other things is to provide employees with a broad
process developers) by encouraging them to undertake overview of the firm’s activities, priorities, and problems
challenging and varied tasks. to be solved.

Table 7

Firm-specific manifestations of constitutive elements during the assimilation and transformation phases

Case Alpha Case Beta Case Gamma
Individuals e Managing director, Head of production and e Engineers from the technical department (Technical e Members of cross-functional Team Technology
Head of purchasing Sales, Construction & Toolmaking) e Both top managers
e Middle managers e Production employees responsible for
e Employees from different departments (e.g. IT, manufacturing process engineering
marketing, product development)

Absorptive Firm’s collective knowledge base is: e Collective encoded knowledge: e Knowledge base embedded in formal and
knowledge e Embedded in diverse agile meeting structures - related to engineering in terms of documentation informal communication structures and
base (with varying regularity and composition of of experiments and tests, machine specifications, procedures

participants) lessons learned etc. e Knowledge encoded in the project database,
e Encoded via documentation (database, intranet, - related to production in terms of work where relevant external impulses, gained

email-distribution list) instructions, formalised rules and documented experience, results, insights and lessons
e Collection and documentation of internal procedures (instructions for the set-up of machin- learned are gathered.

inputs: once a year the employees have the ery, product control plans etc.)

chance to write down and share their ideas, e Collective tacit knowledge and process know-how

insights, challenges, etc. embedded in procedures, communication structures,

etc.

Absorptive e Cross-functional interfaces through diverse agile e Positioning of internal boundary spanners (process e Regular cross-functional meetings of

processes meeting structures (with varying regularity and developers) Team Technology
composition of participants) e Process developers are enabled and encouraged to e Participation of members of Team

e Experience transfer from “old” to “young” (e.g. participate in the decision-making process during the Technology in decision- making
preparing successor for key boundary spanners to assimilation phase e Cross-functional structure: e.g.
secure the sustainable knowledge flow from the e Regular task- and project-oriented meetings within the Marketing and Development work as
external environment into the firm) engineering departments with the involvement of one business unit

e “Train-the-college” concept (transfer of organisational, managing directors e Regular cross-functional meetings of
cumulative knowledge to less experienced employees, o Informal meetings and communication between Team Technology (different areas of
sharing of relevant, individual-based knowledge be- engineers expertise are brought together in this
tween employees) e Cross-functional task-oriented communication on- team)

e Job rotation of production staff (sharing of tacit and demand between engineers and production staff e Created opportunities for informal
practical knowledge and experience between workers e Formalisation and routinization mechanisms in terms meetings and knowledge exchange
engaged in different production areas) of setting rules and procedures, sequences of tasks

Absorptive e Working conditions make it possible for employees to e Task-specific qualification measures for production
efforts dedicate time and financial resources to learning new workers (machine operators, machine setters and

things
e External training and competence development of
employees involved in processing external knowledge
e Production employees are encouraged to take part in
visits to trade fairs to enhance their individual
knowledge base

process developers), mostly external or in-house
training organised by the machine suppliers
Enhancing the motivation of production workers by
incorporating them into the development of new
manufacturing process through learning-by-doing

Appendix. Interview guide

1. Information about the interviewed person (position, area of responsibility, education)
2. Description of a problem-solving situation when external knowledge impulses were required and used

Has your company introduced a new or changed the existing manufacturing process recently, for example by relying on new technology or method,
when you had to rely on external knowledge impulses? Please describe the situation in more detail.
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Where do the external impulses come from? How were the contacts with external partners established?

Who was responsible for searching for new ideas externally? Who else was involved?

What happens after they have found the relevant knowledge?

Who accessed, evaluated and processed this information?

How this knowledge was disseminated across the organisation? Which departments were involved?

Who exploited this absorbed external knowledge? How was this new knowledge integrated into the manufacturing process?

3. Most important external sources of innovation impulses

What are the other relevant external sources of knowledge for your innovation activities?

Does your firm have contacts with universities or research institutes? How did these contacts come about? Which knowledge do you absorb/
receive from research organisations? Has your firm participated in research projects? How does the cooperation with research partners look like?

Which role do your suppliers play?

Do you rely on impulses from customers for your innovation activities?

Which role do your competitors play?

4. Key individuals and business units (departments) involved at the different stages of AC process

Who has contacts with external partners or external knowledge sources? Which departments are involved?

In general, who is responsible for searching for new innovation impulses externally? Which qualification and prior related experience do these
persons have?

Is the search for new knowledge a dedicated task or an integrated part of their daily operations?

How do they evaluate whether this knowledge impulse is relevant and valuable to be absorbed and processed? Who else is involved in the process
of evaluation of newly acquired information? Who takes the final decision on whether the information should be processed further?

Who is responsible for processing and integrating the newly acquired knowledge? Which qualification and prior related experience do these
persons have?

What is the role of production workers in the process of seeking external knowledge, assessing its potential and integrating it?

5. Main enabling organisational mechanisms

In your company, is there a systematic, formal process for how you search for and absorb new external knowledge for the innovation activities?

Do you have special meetings to share and discuss new ideas acquired externally? Who is involved? How often do these meetings take place?

In this concrete situation, was the prior related knowledge of involved employees sufficient to process the new information? Have the employees
been trained? Which qualification measures do you generally rely on to expand and adapt the knowledge base of the employees?

Whether and how is the newly acquired knowledge usually documented and stored?

In your opinion, what are the most important factors that enable your company to access external impulses and successfully integrate them into the
innovation process?
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