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Abstract: This study explored incumbents’ roles in the transition towards the bioeconomy by
examining what goes on inside firms, what strategies they practiced, and how these affected the
way incumbents engaged in the transition, as well as their ability to innovate. The study focused on
the Norwegian meat-processing sector, investigating how dynamic capabilities affected incumbent
firms in the transition process, and the management strategies adopted in response to external
pressures (local and global) and to innovation opportunities. The analytical approach builds on two
theoretical pillars: Multi-level perspective and dynamic capabilities. The findings showed that the
incumbent exercised different modes of behavior—first-into-niche and follow-into-niche—in response
to innovation pathways during the transition, mobilizing various dynamic capabilities—learning,
financing, and organizational restructuring. The study sheds light on the underlying business
dynamics of incumbent firms within a given regime and on intra-regime dynamics concerning
innovation opportunities, and notes the proactive roles of incumbents in the sustainability transition.

Keywords: dynamic capabilities; incumbents; innovation strategies; multi-level perspective;
sustainability transitions; meat by-products

1. Introduction

Incumbent firms can play an important role for the sustainability transition. The study of incumbent
firms during transitions has received some scholarly attention. Nevertheless, several aspects remain
unclear as studies do not address “what goes on inside firms”, which is another layer of complexity
in transition research [1]. In particular, our understanding of what strategies firms adopt to shape
sustainability transitions and what resources they mobilize and deploy to realize these strategies is
limited [2]. To compensate this deficiency, transition scholars have begun to use management literature
to understand firms’ strategies and behaviors. However, despite the increasing focus and research
on transitions relying on management literature for instance [3-5], little is known about how and
why some incumbent firms manage to embark on the transition to a more sustainable economy, with
others “missing the wave” and exactly how actors behave and why they do so has remained largely
understudied [2,6-9]. Moreover, the mechanisms guiding and coordinating incumbent firms’ responses
to transitions are under-conceptualized [10,11].

To study incumbents’ transition strategies, this paper employs the dynamic capabilities
framework [12,13]. Although this framework has been used extensively in recent management
research, empirical studies of dynamic capabilities remain under-explored in transition studies [14].
There is a paucity of empirical research that delves into “the detailed, micro mechanisms of how these
capabilities are deployed, or how they ‘work’” [15]. Such a micro-approach might disclose concrete
evidence of what dynamic capabilities look like in organizations and how context may affect them [15].
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Most empirical studies on dynamic capabilities have focused on high-tech sectors (see Wang and
Ahmed [16] for a comprehensive review), paying little attention to “low-tech” industries, like the
food industry studied in this paper. The relationship between dynamic capabilities and sustainability
has drawn great scholarly attention lately. Recent studies posit that sustainable innovation requires
specific and new dynamic capabilities due to the complexity and uncertainty of new technological
and market domains and regulations, see among others [17-24]. Nevertheless, our understanding of
which dynamic capabilities are developed and how companies leverage and deploy these capabilities
is currently insufficient [19,25].

Against this background, the study attempts to fill in such gaps by addressing the following
research question: How do incumbents’ dynamic capabilities affect the selection and adoption of innovative
paths? 1 seek a better understanding of incumbents’ roles in the transition towards the bioeconomy:
What goes on inside firms, what strategies do they practice, and how does this affect the way they engage
in the transition and ability to innovate. This empirical case study—the Norwegian meat-processing
sector—explores the linkages between one incumbent’s dynamic capabilities and how it commits to the
transition process (industry/sector transformation). I employ an analytical approach that builds on the
multi-level perspective (MLP) framework of transition studies literature and the dynamic capabilities
(DCs) of strategic management studies. The MLP is one of the main frameworks underpinning the
understanding of existing systems’ transformative change—transition [26]. By incorporating the DCs
framework into the MLP, the paper aims at exploring the underlying business dynamics of incumbent
firms and understanding the intra-regime dynamics regarding innovation opportunities. The MLP
could benefit from further insights into the role of incumbent actors in intra-regime dynamics of
destabilization [27,28]. To the best of our knowledge, no efforts have been made in this regard, even
though it has been noted that the MLP framework should be given more actor-related focus [29].
This could facilitate a better understanding of what is happening at the regime level [5].

The study applies a qualitative research design to gain a deeper understanding of the
underlying processes of dynamic capabilities and incumbent firms” innovation strategies in the
Norwegian meat-processing sector by employing open-ended and semi-structured in-depth interviews,
supplemented by informal and anecdotal observations. The empirical case—the meat-processing
sector—is relevant for at least three reasons: (i) A rising global demand for food and food ingredients
allows the food industry to examine all processing streams to add value, (ii) an increased demand for
high-quality meat results in increasing volumes of meat by-products, and (iii) there is a large potential
of these resources for high added-value applications in fields like biomedicine, food, beverages,
cosmetics, etc. [30-33]. Moreover, food processing, especially mass meat processing, is closely related
to the primary production system that is unsustainable in many aspects: A major cause of greenhouse
gas emissions, land and water extraction and pollution, deforestation, and biodiversity loss, which
falls in the middle of the current debate on climate change [34,35]. In particular, greenhouse gas
emissions from raising cattle are the highest among other types of food sources [36,37]. Therefore,
this necessitates a more sustainable processing practice and a need for resource efficiency—using
the whole animal for human consumption and/or feed. However, the transition towards innovative
by-products valorization pathways is proceeding slowly, partly because food companies realize lower
margins than companies in other industries, and the raw materials involved are often vary highly [38],
which in turn challenges the selection and adoption of innovative technologies.

This study contributes to the research strand on the transition towards the bioeconomy, see e.g., [39],
by examining potential valorization pathways to increase the value of residues and by-products from
food processing. In recent decades, the bioeconomy concept has been promoted in an attempt to deal
with such major challenges as climate change, resource scarcity, and food security [40]. These challenges
are not new, but they place a much stronger pressure on the world economy today. What is needed
is a comprehensive approach that can promote innovation in a sustainable and integrated use of
biological resources for the production of food, energy, and bio-based products [41]. This “bio-resource
vision” of the bioeconomy focuses on processing and upgrading biological raw materials, as well as
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on the formation of new value chains [42]. It embraces the concept of environmentally conscious
economic growth, which calls for the efficient use of all bio-based resources with active engagement
of all stakeholders throughout the economy. The bioeconomy vision is endorsed in the European
Union’s policy agenda as a knowledge-based bio-economy [43], where knowledge is closely linked
with technological innovations to promote the sustainable, eco-efficient transformation of renewable
biological resources into health, food, energy, and other high value-added industrial products.
However, the bioeconomy concept involves different viewpoints and definitions, which has drawn
much scholarly attention concerning the sustainability aspect [44-50]. While sustainability links closely
to the bioeconomy;, it is not an implied result of the bioeconomy. As De Besi and McCormick [45]
maintain that even though the bioeconomy is based on renewable resources, it does not make it
inherently sustainable. Therefore, Pfau, Hagens, Dankbaar and Smits [47] suggest that it is crucial
that as the bioeconomy evolves, the relationship with sustainability is considered. More recently, the
European Commission [51] encourages the integration of circular principles into the bioeconomy—a
circular bioeconomy that integrates sustainability and circularity at its heart. The transition towards
innovative by-product valorization pathways contributes to a wider sustainable bioeconomy transition
addressing the need for better resource efficiency and bio-based value creation.

The remainder of the paper is organized as follows. Section 2 sets forward the theoretical
framework. Section 3 describes the Norwegian meat-processing sector in the context of the bioeconomy
and the incumbent under study. Section 4 outlines the methodological approach and the data used
for its operationalization. Section 5 presents and discusses the findings and Section 6 notes the main
contributions and implications of the study.

2. Setting the Theoretical Framework

The two theoretical pillars of the analytical approach are the multi-level perspective (MLP)
(Section 2.1) and dynamic capabilities (DCs) (Section 2.2). The paper focuses on the regime level,
as it accounts for the stability of an existing socio-technical system and its influential actors, the
incumbents [7]. In Section 2.3, how these two theories can complement each other in dealing with a
specific layer of complexity in transitions—what goes on inside firms—and how this contributes to
exploring the challenges facing innovating incumbents is discussed.

2.1. The Multi-Level Perspective: A Snapshot of Incumbents in Transition

Multi-level perspective (hereafter MLP) delves into the analysis of socio-technical transitions
and structural change in existing systems [27,52-54]. Basically, the MLP framework distinguishes
three levels: Niche, regime, and landscape. Niches have been conceptualized as protected spaces,
specific markets, or technological domains where radical innovations can develop without the selection
pressures of the prevailing regime [55]. Regimes are the structured complex of more established
practices and associated rules that stabilize existing systems [7], e.g., industrial networks, institutions,
regulations, and user groups. Landscapes present a wider context such as demographical trends,
political ideologies, societal values, and macro-economic patterns [7]. Transitions are produced by
aligning trajectories within these levels, as well as between levels [56].

With the growing recognition of the need for a deeper understanding of the underlying business
dynamics of incumbent firms within the sustainability context in MLP literature, increasing attention
is being paid to the regime level and its core actors, the incumbents. Recent studies note various
criticisms of regime conceptualization and how incumbents are portrayed. Three criticisms can be
highlighted: (i) regimes are usually treated as black boxes, often interpreted as one stable highly
aggregated structure [8,57,58], (ii) the lack of attention to the role of actors or agencies, especially in
the regime concept [59,60], and (iii) incumbents are conceptualized mainly as locked-in and inert,
“the old guards” [5] who are reluctant to new technological paths that may threaten their powerful
position [28]. For example, Berlo et al.’s recent study indicates that incumbents in the German energy
regime represent a major impediment to the transformation of energy supply by practicing conservation
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strategies [61]. Hess [62] shows that political spending by incumbent industries overwhelms grassroots
coalitions. However, other empirical evidence, see for instance [63,64], show that this is not always
the case. Incumbents often engage on the basis of their resources, capabilities, and expectations,
depending on the “timing and nature” of the transition [56]. Studying industry expectations regarding
the transition toward a biobased economy, Vandermeulen et al. [65] observe a sequence of pathways
starting with a transformation pathway and evolving towards a technological substitution or de- and
realignment pathway. Furthermore, the behaviors of incumbent firms during transitions are subject to
a common discontent with the current functioning of the system [66] and to shared expectations about
the future regime [67]. Additionally, factors like exerted pressures may cause incumbents to display
various modes of behavior during transitions.

These factors, however, are a partial explanation for the observed heterogeneity in incumbent
behavior. van Mossel, van Rijnsoever and Hekkert [5] discuss four modes of incumbents’ behavior in
relation to the niches: First-to-enter, follow-into, remain inert, and delay the transition. By being the
first to enter a niche, incumbent firms initially further the transition. By following into existing niches,
they wait for other actors to act as pioneers. Those that remain inert do not significantly change their
behavior during a transition. Fourthly, in delaying the transition, incumbents employ strategies to slow
down the pace of the transition or prevent it. Based on these theoretical inputs, the paper elucidates
what types of behavior the incumbent exercises and what mechanisms lead to such behaviors.

2.2. Dynamic Capabilities for Sustainability

For a better understanding of incumbents’ behaviors and strategies in response to external
pressures, this paper builds on the dynamic capabilities perspective (hereafter DCs). Teece, Pisano and
Shuen [13] define dynamic capabilities as “the firm’s ability to integrate, build, and reconfigure internal
and external competences to address rapidly changing environments.” DCs are a source of sustained
competitive advantage [13,16] as resource advantages may be insufficient, firms need to develop
essential capabilities to make better use of their resources [68].

DCs are often seen as complex routines [13,69,70] where established technologies are often highly
interwoven with user practices and life styles, business models, organizational structures, value chains,
regulations, and institutional structure in existing sectors [9]. In other words, a firm is bound by its
specific assets (e.g., physical resources, technologies, infrastructure, manpower, finance, reputation, etc.)
and by its external environment [13]. These positions may bring in major challenges, obstructing firms
from implementing changes, especially in the transition processes, which in turn requires firms to
identify incisive strategies to respond to such challenges. Developing and investing in dynamic
capabilities and new resources can play a crucial part.

To study how firms develop those essential capabilities, Teece [12] classifies DCs systemically
into: Sensing capability, seizing capability, and reconfiguring capability. To simplify, the paper regards them
as DCs’ processes. Sensing capability is the ability to learn and identify opportunities and threats such
as consumer needs, technological possibilities, and competitor activity. Seizing capability is the ability
to address and exploit sensed opportunities through new products, processes, or services. This process
sets out the importance of facilitating necessary investments to realize the sensed possibilities in
practice. Lastly, reconfiguring capability is to continuously align and realign assets and organizational
structure, or to modernize routines, so as to sustain the business performance and growth.

For incumbents in the face of technological challenges and under sustainability challenges (as
discussed in Section 2.1), identifying which innovations to develop is critical. These dynamic capabilities
processes can be crucial in enabling them to develop innovation strategies [71,72]. Recent studies
have proven the significant role of dynamic capabilities in developing sustainable innovations [17-24].
However, further research is needed to increase our understanding of how DCs are generated and
how organizations utilize these capabilities [19,25]. Therefore, three capabilities—learning, financing,
and organizational restructuring are explored alongside how they are mobilized along the three
DCs’ processes. The capability of learning is a fundamental strategic issue, which allows firms to
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identify new production opportunities [73]. A number of empirical studies have investigated firms’
dynamic capabilities in several industries, e.g., mobile, automobile, oil, and gas, which lay stress on a
firm’s ability in acquiring external, new knowledge, assimilating it with existing, internal knowledge,
and creating new knowledge, see among others [74-76]. Concerning the capability of financing,
Lazonick and Prencipe [77] assert that financial commitment is one of the two important dynamic
capabilities (together with strategic control), which are necessary conditions for innovative enterprises.
Without the financial capability, innovative ideas are not likely to be developed. The capability of
organizational restructuring refers to the ability that an organization reorganizes and restructures itself
to meet its changing needs. This shows how it adapts to changes. Thus, these important capabilities
deployed under the DCs’ processes will likely affect how the organization develops its innovation
strategies for sustainability transitions.

2.3. MLP-DCs Analytical Framework

The study focuses on the interlinkages between the dynamic capabilities of incumbents and
how they commit to the transition process. An analytical approach that integrates the MLP and DCs
frameworks is proposed, as complex problems are likely to benefit from insights obtained from different
paradigms [13]. This approach (see Figure 1) aims to identify pressures by examining each level of
MLP, mapping what goes on inside the incumbent firm such as the types of dynamic capabilities
mobilized when external pressures are exerted and how the firm responds.

A socio-technical regime can seize the opportunities from the niche level only if structural change in
the regime occurs [78]. Structural change at the regime level happens when there are linkages between
multi-dimensional developments on the three levels of the MLP [78]. As to intra-regime dynamics,
incumbent organizations are powerful actors that are able to influence much of the regime [79].
DCs allow an incumbent to adapt its (core) competences over time into a re-oriented strategy for
addressing the challenges at hand. Thus, DCs concern an organization’s ability to change structurally
over time. Instead of outside—in pressure from the landscape level on the regime’s environment,
regime destabilization may result from pressure within the socio-technical regime itself. In a recent
study on low-carbon transitions, Geels [80] propounds that incumbent actors can resist, delay, or derail
transitions, but they can also accelerate them by reorienting their strategies and resources towards
niche-innovations. Therefore, studies on regime-to-niche dynamics, including incumbent resistance or
reorientation, are needed to complement the analysis of niche-to-regime dynamics (as in the niche
empowerment literature). Fichter and Clausen show that established firms who possess market
power can play an important role in the diffusion dynamics of a niche technology [81]. By striving
for the dynamic capabilities complementarity, this study sheds light on the presence of intra-regime
dynamics, which is recognized as essential for understanding incumbents’ behaviors and regime
(de)stabilization [6,26,28,82].

It is not easy for incumbents to undertake substantial changes in order to develop innovations
because various processes keep them locked into the existing regime [83]. To change substantially,
incumbents must find new ways of competing, by improving or building new capabilities. When an
incumbent is confronted with massive challenges, incremental solutions are unlikely to suffice:
Firms need to consider strategic re-orientation. Dynamic capabilities are believed to play an important
role in such strategic re-orientation [84].
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Figure 1. Analytical framework: The incumbent and dynamic capabilities (DCs) creation processes
under the multi-level perspective (MLP) perspective, author’s representation based on Geels [29] and
Teece [12].

3. The Norwegian Meat-Processing Sector and the Case Study

Mass meat production entails mass meat-processing, which results in a large volume of
animal by-products (ABPs) for handling. The potentiality of ABPs in various applications is widely
recognized [32,85-87]. Herein lies a potential for identifying value chains within the food industry
and across related industries regarding valorizing food wastes and by-product resources. However,
current strict regulations on meat processing could possibly hamper this development if changes or
new directives are not timely made by regulators [88].

The Norwegian food industry is the country’s largest mainland manufacturing industry in
revenues, value creation, and number of employees. In 2015, the industry had 2 100 companies with a
total 48 995 employees and a turnover of NOK 214.5 billion (approximately USD 27.55 billion).
A few big companies account for about half of the turnover and there are several small and
medium-sized enterprises (SMEs). Within the Norwegian food industry, meat-processing is the
biggest sector by employment (25%) and the second-largest sector by revenues (21%) (2016 statistics, in
Prestegard, et al. [89]). Residues, wastes, and by-products from the meat-processing sector are currently
processed and sold to specific markets such as pet food, biogas, composting, and feed ingredients.
Statistics Norway’s recent update in March 2019 shows that the Norwegian meat-processing increases
in pig, cattle, and sheep production in the period from 2013-2018 [90]. In particular, cattle slaughtering
has increased by almost 5% from 2017 to 2018.

The incumbent under study is a large meat and egg company, organized as a cooperative owned
by approximately 18,700 Norwegian farmers. It holds a 70% market share with a turnover of NOK
23.2 billion (approximately USD 2.96 billion) and has 5179 employees in 28 municipalities throughout
Norway. Animal by-products generated by the company (after the mainstream production process)
include hides and skins, feathers, organs, fats, bones, blood, intestines, and internal parts, which
estimates to 150,000 tons a year, or 35% of the total raw materials. The firm’s strategies concerning
rest raw materials are in line with the UN sustainability goals [91]: (i) Increase value by using the
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whole animal for human consumption or feed, (ii) seek higher value-added markets for remaining
raw materials according to a value-pyramid structure with top priority to human food, then animal
feed, and last to biofuels or fertilizers, and (iii) assess various options regarding new processes and
technologies for further increasing value.

4. Data and Methods

Toimplement this study, a qualitative research design was employed. In the first stage, 11 interviews
in the period from 2016-2019 were conducted with managers and researchers of the firm engaged in the
valorization process and other external actors, i.e., research institutes and rendering companies,
who involved in the Norwegian meat-processing industry (see Table Al in the Appendix A).
The semi-structured and explorative interviews with the firm focused on the valorization of the
by-product value-chain model: Main strategies, resources, technologies, markets, research networks,
challenges, and environmental impact. Additionally, 3 extended interviews were conducted with one
manager playing a key role in the firm’s by-product valorization process. The interviews were carried
out mostly on a face-to-face basis (only one of them were done via telephone) and lasted between
45-150 min. They were recorded, transcribed, and coded. Interview summaries were later written and
sent back to the interviewees for double-checking to avoid misinterpretation.

In the second stage, artefacts, documents, reports, white papers (e.g., on industrial policy), and
similar sources were collected, together with information on several research projects from a project
bank of the Research Council of Norway (RCN) to complement and cross-check the interview data.
RCN is a Norwegian government agency responsible for awarding grants for research and promoting
research and science. To ensure triangulation of data sources, the views of additional actors were
taken into account by interacting with representatives of the Norwegian meat-processing industry at
seminars and workshops. On the basis of the empirical data collected, a case study of the company
was conducted following the standard guidelines for qualitative research methods [92].

The choice of the single case-study method—a within-case analysis—is coherent with this aim:
An in-depth understanding how and under what circumstances incumbents decide to engage in the
transition towards a more sustainable industrial behavior. This approach fosters the delineation of the
case’s unique attributes and patterns, and may enable preliminary theoretical propositions.

5. Exploring the Case through the Lenses of the MLP-DCs Analytical Framework

The results of the analysis are presented as follows. Section 5.1 examines external pressures
exerted at the MLP levels that triggered the incumbent to search for potential innovation opportunities
in valorizing meat by-products. Section 5.2 scrutinizes how the incumbent organized its DCs to
respond to those pressures and to implement changes. The findings are discussed in Section 5.3.

5.1. Unpacking the MLP Levels

5.1.1. The Socio-Technical Landscape

The socio-technical landscape level has been criticized for lacking clarity about contextual
influences [93]. To address this, van Driel and Schot [93] present three types of landscape dynamics: (i)
Rapid external shocks, such as economic crises and oil price fluctuations, (ii) long-term changes in
a certain direction, such as societal values and trends, and demographical changes, and (iii) slowly
changing factors, such as physical climate. Along these lines, two major events related to the landscape
level and had considerable impact on the incumbent’s by-product valorization strategy as emerged
from the empirical analysis are discussed.

The first type of pressure is related to the first category noted by van Driel and Schot [93], referring
to the import ban issued by Russia. On 6 August 2014, for geo-political reasons, Moscow issued a
one-year decree prohibiting imports into the territory of the Russian Federation of certain agricultural
products, raw materials, and foodstuffs originating from the USA, EU countries, Canada, Australia,
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and Norway [94]. Products on the banned list included meat of bovine animals, pork, poultry meat and
edible offal in all forms (fresh, chilled or frozen); sausages and similar products of meat, meat offal or
blood, and the final food products based thereon. The embargo was later extended until 5 August 2016
and then further prolonged until 31 December 2019 [94].

The Russian ban changed significantly the configuration of the international raw materials markets.
It changed the market. Specifically, when Russia closed its markets, a lot of products destined for
human consumption that were intended to go from Europe to Russia had to find new markets. This led
to an increased offer, so prices fell sharply. The international raw materials market is sensitive to
political decisions. (Interviewee statement)

This event led to price fluctuations on the international raw materials market, which significantly
impact the firm on its rest raw materials base. As the incumbent normally exported large quantities to
Russia, it was forced to look elsewhere and to also search for valorization solutions.

The second type of pressure relates to the second category, pointing to a societal value regarding
Norwegian consumer habits:

Maybe the main reason is that actually a lot of the rest raw materials are approved for human
consumption, but nobody wants them. In Norway, we don’t eat so much liver, tripe intestines, etc.
We don't have a tradition, only eat the meat, while lots of other countries have a tradition in this respect
and also a demand for those kinds of products. (Interviewee statement)

It may be reasonable to ask whether the incumbent could export more of its rest raw materials
to other countries. However, that was deemed unprofitable, as it would entail additional packaging
and transportation costs much higher than prices at which the rest raw materials could be sold.
The incumbent had to seek out other solutions, in line with its strategy on sustainability aspects
(Section 3).

5.1.2. The Socio-Technical Regime

Besides the pressures from the landscape level, those exerted at the regime level—the change in
regulations concerning animal by-products in Norway and state funding—proved crucial in pushing
the incumbent to explore new technological routes.

In particular, the change in Norwegian regulations concerning animal by-products in 2000 see [95],
deeply influenced the firm’s decision to look into the potential for valorizing animal by-products.
This change imposed fees on slaughterhouses for delivering animal rest raw materials to rendering
companies. As one interviewee explained:

There was a change in regulations many years ago [ ... ] from one day to another, instead of
getting paid for the rest raw materials, the slaughterhouses had to pay for delivering them to [a
rendering company] [ ... ] This was a big change because when you get paid for it, it is like ok, but
when you have to pay, you see it as a cost, we have to do something about it.

Before this new regulation came into force, the slaughterhouses did not pay attention to the
remaining raw materials, which were hurled into containers and taken to the rendering company.
The quality of the rest raw materials was also unpredictable. The change in regulations brought strong
pressures that made the incumbent shift its focus and discover what could be valuable resources.
It started to take care of and handle its rest raw materials properly, while looking more assertively for
new ideas and ways of valorizing by-products.

The second type of pressure concerns state funding. Its dimensions (availability/lack, constraints
on grants, etc.) proved essential in supporting industrial firms and enabling them to embark on new
research and innovation. As noted by one interviewee:

[... ]Iwould say that Norwegian Research Council, the way they set up programs for research
projects has been very well suited our needs or has helped us to move forward [ ... ] if we hadn’t got
funding, maybe we wouldn’t have worked with them, but we have been fortunate [ ... ] in getting
money from some of these programs.
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The funding programs established by the Research Council of Norway (RCN) for supporting
research projects proved functional and useful for industrial firms, like the incumbent in this study. By
focusing on the sustainability criterion and putting in place an instrument like the BIONZR program,
the RCN made it possible for firms to consider and implement innovative ideas. The BIONZAER
program aims at promoting research to raise the level, profitability and sustainability of production
in bio-based industries by funding research projects. Setting the right framework conditions—state
funding instruments—became a critical driver for firms to engage in by-product utilization.

5.1.3. The Technological Niche

Pressures at the technological niche level include the emergence of competing innovative pathways.
Research advances (inter alia, medical and pharmaceutical, nutritional, novel foods, and ingredients)
provide meat-processing firms with options for a wide range of applications [31,32,86,87,96], which are
considered as a source of innovation opportunities. For example, extracted compounds, e.g., gelatin,
proteins, collagen, and phosphates from by-products like organs, blood, bones, can be applied in food
preparation, biotechnology, and chemical industry [33].

Technical methods, such as chemical precipitation, ultrafiltration, extrusion, lyophilization,
isoelectric solubilization-precipitation, enzymatic hydrolysis, and solvent extraction, are widely
employed in order to extract and concentrate proteins and peptides from raw materials [87,97].
Selecting one of these methods or a combination of them depends on the raw material type and the
final application of the extract [87]. One interviewee acknowledged these potential applications:

There are lots of opportunities out there, for using new processes and technologies, [ ... ] and we
haven’t exploited them all.

However, in order to employ or develop a given technology or technical solution, the incumbent
had to take into account many factors, like the type of raw material and its volume, local conditions
(specifically the geographical location of slaughterhouses where the remaining raw materials were
generated), equipment cost, labor cost, expertise, research and development (R&D), etc. This links up
with the strategic management dimension of the innovation process—dynamic capabilities—to which
are turned to next.

5.2. Untangling the Incumbent’s Dynamic Capabilities Creation Processes

Although the incumbent enjoys certain advantages in terms of resources, market share, market
power and customer knowledge in comparison to other firms in the Norwegian meat-processing
sector, it also faces numerous challenges. The valorization of rest raw materials is a new business
area that is very different from its traditional focus on the main market for food primary products.
This requires the firm to adopt new strategies and organize innovation processes differently. How does
this firm intend to develop or employ capabilities, and use its internal resources in responding to
external pressures like market changes/ uncertainties, changing regulations, and strict regulations on
meat by-products? To answer this, three crucial capabilities—learning, financing, and organizational
restructuring—which are related to its dynamic capability creation processes—sensing, seizing, and
reconfiguring are scrutinized [12].

5.2.1. Sensing Process—The Capability of Learning

In response to the pressures exerted at various levels, the incumbent started “sensing” for viable
technological options in developing innovative solutions to valorize its by-product resources. As it had
limited human capital in that field, a crucial role was played by learning capabilities: Skill acquisition,
knowledge, and accumulation of intangible assets [98].

Lacking in-house R&D capability on by-product valorization, the incumbent decided to go about
acquiring knowledge by proactively participating in several research projects. Table 1 summarizes the
incumbent’s involvement in such research projects.
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Project Time Frame Type of Residues Current Market Window(s) of Opportunity Innovative Path(s) Targeted Market(s)
By-products derived from Increase the knowledge base Devellop ing rapid screening New markets for utilization of
. Low value . . techniques for process - .
A 2012-2015 animal and on enzymatic hydrolysis of o : . animal and marine
L . products markets . . monitoring of industrial
marine industries animal and marine by-products . . . hydrolysates
enzymatic protein hydrolysis
Norwegian biomass Establishing a eD;ZV erlr?ep tgcgh;o;ﬂ)pei:elsn:sle to
B 2012-2018 derived from different NA national “enzyme utiliyz a wid rang P NA
industrial streams development pipeline” € awiaerange o
Norwegian biomass
Producing films based on
products like polysaccharides . . Environmentally friendly
Low value side-streams of (starch) from potato, gelatin, DevelOng biodegradable . substitute for herbicides, as
C 2013-2017 . . NA . mulch films for weed control in
Norwegian food industry and protein from mammals ow-crop broduction well as for petroleum-based
and fish as well as row=crop productt polymer mulch films
chicken feathers
Addressing the potential }E?ozt}:iﬁzhc breakdown of
Chicken by-products (e.g., 0‘.b651ty-reduc1ng effects of Producing liquid or dried Pet-fe.ed marketsv .
D 2013-2017 . NA bioactive compounds from - A Functional proteins/peptides
chicken bone cake) . peptide hydrolysate with high
meat on chicken bones . - for human products
and wings quality and high value
applications
Converting eggshell membrane Biomedical applications (e.g.,
E 2014-2017 Eggshell NA into raw material for Biomedical process technology =~ new skin regeneration,
biomedical applications wound healing)
iProcess innovations
Developing new concepts and  e.g., 3D CAD anatomical
methods for flexible and models based on X-ray CT
5 sustainable food processing in  imaging and image processing;
F 2015-2019 By-products of food NA Norway, capable of coping visual guidance of robot for NA

processing industry

with the small volumes and
high biological variation of
existing raw materials

adaptive processing, dedicated
multifunctional and dexterous
grippers challenging
processing operation
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Table 1. Cont.

11 of 20

Project Time Frame Type of Residues Current Market Windowf(s) of Opportunity Innovative Path(s) Targeted Market(s)
Dordepng minale i locoraive i prvsing
G 2015-2023 suitable for direct NA '8 . - 8y . Novel feed ingredients
. bioresources unsuited for national bioresources into feed
human consumption . . . '
direct human consumption for farm animals and fish
A new slaughter and cutting
concept—improvement with
the proposed processing
H 20162019 Plus products NA method, based on pre-cutting NA
of pig with warm cutting, form
outside and in, and
part-atomization
12,000 tons of residues Converting low-value plus
> (plus products) from . . products into high-value Enzymatic protein Sport/fitness market, and the
! 2017-2019 mechanical deboning Cheap feed ingredients ingredients and foods for hydrolysis (EPH) elderly market
of chicken higher-paying markets
Poultry (chicken carcasses Screening protein hydrolysate
before and after mechanical from poultry and dairy Antidiabetic peptides in . -
J 2017-2020 de-boning) and dairy NA processing by-products for protein hydrolysates Medical applications
processing by-products potential antidiabetic peptides

1 Data collected in 2016-2017 from the Research Council of Norway’s project bank; NA = no information available.
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In contrast to the case studies conducted by Hansen and Winther [99], which indicate low levels
of external collaboration, the firm under study collaborated actively with external partners in order to
acquire the knowledge it lacked. As the valorization of organic by-products was a new area, and prior
knowledge was limited, collaborating with knowledgeable actors in various research projects proved
pivotal in enabling the incumbent to develop its knowledge base and explore various technological
solutions for by-product utilization.

As shown in Table 1, along with knowledge-based development, the incumbent “sensed” a great
potential for innovative paths based on enzymatic protein hydrolysates with various applications.
For example, through the collaboration with research institutes in Project D and Project I, the incumbent
focused exclusively on investigating enzymatic hydrolysis technology by using chicken by-products.
It studied different enzymes and saw the potential of deriving functional peptides and proteins from
this type of meat by-products. The results and knowledge gained from those projects was crucial for
the firm to decide its next step. It also explored possibilities in both domestic and international protein
markets. In the Norwegian market, protein hydrolysates could be used in the production of feed and
pet food. However, the incumbent also targeted higher value-added markets: Applications for human
consumption. That was reason for collaborating with international partners to find new niche markets,
e.g., the sport/nutrition drink market in the USA, which was keenly interested in protein hydrolysates.
Apart from this innovative path, it focused on eggshell membrane valorization and related applications
as investment costs were not high there.

5.2.2. Seizing Process—The Capability of Financing

Seizing capabilities proved important in relation to two innovation projects: Enzymatic hydrolysis
and eggshell membrane. As viewed by Cohen and Levinthal [100], it is critical for firms to recognize
the value of new, external information, absorb it, and apply it to commercial ends. Those abilities are
noted as crucial innovative capabilities. After having sensed the potential markets and technological
options, the incumbent had to decide which of them to “seize.” As one interviewee explained:

We can’t put all our eggs into one basket. We need to prioritize what we think is most promising
and profitable. [ ... ] We must think in terms of investments [ ... ] and prioritize what we believe in
most. For any project, there must be a certain profitability and potential involved.

Implementing divergent change can be costly, so various resources may be mobilized to attract
endorsement and support for such implementation [101]. Financial resources are a key element.
During the investment decision-making process, financing capability often plays a vital role as new
innovations frequently entail high risks (for instance, building a new plant and buying equipment
are costly).

Concerning the enzymatic hydrolysis project, the investment costs were very high, so the
incumbent’s decision-making process was lengthy. This path was chosen because it also received
financial support from Innovation Norway (a funding instrument of the Norwegian government) for
implementation in practice and, importantly, because the incumbent succeeded in finding a partner to
share the financial burdens and reduce the risks. By contrast, the decision on the eggshell membrane
project was taken quite rapidly, as investment costs were not high. Moreover, the incumbent’s partner
had previously developed a patented technology for separating the membrane from the eggshell.

5.2.3. Reconfiguring Process—The Capability of Organizational Restructuring

Reconfiguration refers to the ability to discern the need to re-arrange the firm’s assets structure
and to accomplish the necessary internal and external transformation [102]. Organizational structure
reconfiguration has been shown to be an important dynamic capability [103]. By reconfiguring their
business units, firms can recombine their resources and adapt to environmental changes however,
this requires a persistent observation of markets and technologies and a willingness to adopt the best
practices [13].
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The incumbent under study had R&D personnel chiefly in the mainstream production and lacked
human capital in the valorization field. Hansen and Winther [99] note that shortage of labor with
desired skills (intangible assets) may generate big challenges. This was also the case for the firm in
question because the by-product valorization was a new business area. As one interviewee explained:

We are involved in many projects. And [the company] increases focus on both innovation and
research, also on using the resources of rest raw materials to add value and to make a new industry out
of this. [ ... ] That’s why we need more people.

By expanding the R&D team in the valorization department, the incumbent was able to explore
more of the opportunities “out there.” It also decided to establish a new joint venture company with a
partner for the enzymatic hydrolysis project.

5.3. Discussion

5.3.1. Incumbent’s Innovation Strategies and Dynamic Capabilities

The analysis showed that the incumbent practiced several strategies regarding by-product
valorization and diversifying into various niches [58]. Taking the two innovation pathways discussed
in the previous sections, the study found that under the pressures exerted at various levels such
as the Russian import ban at the landscape level, the change of regulation at the regime level,
as well as acknowledging potential technological opportunities from the niche level (as with the
enzymatic hydrolysis and the eggshell membrane), the firm exercised two modes of behavior with the
first-into-niche and the follow-into-niche modes [5], as shown in Figure 2.

The biomedical device developed from the eggshell membrane was the first of its kind in medical
devices in Norway: The incumbent became “first-into-the-niche” by collaborating and providing the
membrane for its partner. By contrast, the enzymatic hydrolysis technology had been previously
developed by the Norwegian fish industry the incumbent learned, applied, and developed this further
for the meat-processing industry by studying, using, and testing various enzymes in the hydrolysis
process. In this case, the incumbent practiced the strategy of “following-into-the-niche.”

This study provides support to, inter alia, Steen and Weaver [58], by showing how the incumbent
recognized the potential for leveraging its resources and capabilities to capture value in new niches.
It also substantiates the argument put forward by Bergek, et al. [104]. Their study appraises incumbent
firms’ capabilities in acquiring and developing new technologies and resources, as well as integrating
novel and existing knowledge into superior products and solutions (the “creative accumulation”
process). This incumbent firm acquired new knowledge and technologies through sensing, seizing,
and reconfiguring DCs processes, focusing specifically on the capabilities for learning, financing, and
organizational restructuring. Thus, the study challenges the arguments of “competence-destroying”
or “disruptive” innovations, according to which the extant knowledge base or business models of
incumbent firms are made obsolete, leaving them vulnerable to the emergence of new entrants [105,106].
Furthermore, the paper does not provide evidence to support the common argument that incumbents
tend to use their power to prevent changes that threaten their vested interests [107]. This study
provided evidence of regime-to-niche dynamics and incumbents [80], whose strategies are to partake
in the transition by entering and following into the niches, not delaying or derailing them.

The diversification strategy of the firm under study was evident in the way it used complementary
capabilities, exercising various capabilities during the DCs creation processes, i.e., the capability
of learning, financing, and organizational restructuring. Complementary capabilities may provide
an incumbent firm with a competitive edge over challengers if it can build and leverage linkages
between the innovation and the complementary capabilities needed to commercialize it, and if the
incumbent is able to reconfigure in organizational form, structure, and preparedness for changes,
formalizing continuous processes for seeking and exploiting business opportunities [108]. This will
make it difficult for new entrants to acquire and access such complementary capabilities, thereby
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enhancing “the likelihood of incumbent survival” in the face of technological changes [108]. Incumbents
with strong dynamic capabilities are more likely to survive a transition than those without [5].

A
. i e.g. Russian import e.g. Norwegian
Socie-technical ban consumer habit
landscape
(Source of . g
pressures) ] X

INCUMBENT X ;

T

e.g. change of / \
regulation

Dynamic capabilities
creation process

Socio-technical

K N Y
regime s Y Y Y
(Source of B¥ 3 [ Sensing I—)l Seizing HReconfiguriﬂg] Innovation /
pressures) e Value creation /
g | | | Competitive advantage
;
i Capability of
a‘ep:”lilny 2 Capability of Capability of
) seeking financing organizational
9 eyl investing in new **  restructuring
e.g. change of technical and :
= maghinery and - hiring more
regulation market

Technological

\kncwledge building factory people /
niche
(Source of e.g. enzymatic e.g. eggshell
innovation hydrolysis membrane

opportunities)

L.
o

Time

Figure 2. The incumbent and DCs creation processes under the MLP perspective. Author’s representation
based on Geels [29] and Teece [12].

5.3.2. Leveraging Competitive Advantage

By mobilizing necessary dynamic capabilities, an organization can achieve new forms of
competitive advantage given path dependencies and market positions [13,109,110]. The dynamic
capabilities of the firm suggest that the performance and behavior of a particular firm may be hard
to replicate even if its strategy and operation is observable [13]. The study supports this argument
on the outcome of competitive advantage. By employing various DCs, the firm managed to achieve
certain competitive advantages, putting into practice innovations to valorize its abundant by-product
resources. The incumbent had had the same types of rest raw materials for years, if it had not exercised
any forms of DCs it would not have been able to create new value out of its resource base. The empirical
data shows that the two innovation pathways undertaken enabled the incumbent to market uptake.
Moreover, it did not consider the by-products as a temporary advantage, but as a long-term strategy.

6. Conclusions

Arriving at a bioeconomy aimed at sustainability requires new governance efforts. The European
Commission [41] has long recognized that valuable materials are disappearing from our economies
and that there is economic and environmental benefit in making better utilization of such resources.
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Moving towards a sustainable bioeconomy is essential to delivering resource efficiency and will require
the involvement of all stakeholders throughout the economy.

Against this background, the contribution of this study was twofold. First, it provided a
better understanding of Norwegian firms and their strategies concerning value creation regarding
the by-product resource base, as well as how they organized their dynamic capabilities to achieve
these strategies. It was shown how an incumbent firm in Norway, from a low-tech industry like
the food sector, could take a proactive role in the transition process by creating new and/or higher
value-added chains for their rest raw materials and by-products by instigating its dynamic capabilities.
The incumbent’s activeness was seen through a diligent search for new knowledge and inter-industry
learning, making use of research network and public funding, and mobilizing its resources. Secondly,
through the analytical framework employed and the within-case study analysis, this study added to the
understanding of the types of dynamic capabilities mobilized by an incumbent when certain pressures
were exerted at differing levels of MLP, as well as how they operated (singly or in combination), and
whether these dynamic capabilities were effective [15]. In addition, the paper presented evidence of
incumbents’ regime-to-niche-dynamics by engaging in transitions. This aspect is particularly important:
Despite the acknowledged economic and environmental potential of a bio-based economy, valorization
of organic by-products is a new business area where incumbent firms generally have little prior
experience or knowledge.

At the time of this study, it was not possible to assess the outcome of the incumbent’s innovations
on by-product valorization, as the firm was still in the stages of building the necessary infrastructure,
and the end-products had not been launched on the market. This represents an opportunity for further
research, so as to broaden the range of findings. For instance, future transition studies could assess
the success rate of incumbent firms correlated with the adoption and/or development of dynamic
capabilities during the transition process. Further empirical studies at the micro-level can help to
provide a comprehensive understanding of firm behaviors and strategies during the transition towards
a sustainable bioeconomy.
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Appendix A
Table A1. List of interviews.

Date Organization Position Duration Type of Interview
1 12.02.2016 Incumbent Business Development Manager 153 min Personal interview
2 20.04.2016 Rendering industry Product and Sales Manager 84 min Phone interview
3 20.04.2016 Incumbent Purchasing Manager 92 min Personal interview
4 13.05.2016 Incumbent Business Development Manager 57 min Personal interview
5 11.07.2016 Research institute Researcher 85 min Personal interview
6 16.06.2017 Incumbent Business Development Manager 112 min Personal interview
7 15.03.2018 Industry Confederation Managing Director 45 min Personal interview
8 28.06.2018 Incumbent Process and Analysis Manager 67 min Personal interview
9 18.12.2018 Incumbent Process and Analysis Manager 66 min Personal interview
10 09.05.2019 Incumbent Business Development Manager 50 min Personal interview
11 09.05.2019 Incumbent R&D senior scientist 50 min Personal interview




Sustainability 2019, 11, 5044 16 of 20

References

1. Geels, EW. Reconceptualising the co-evolution of firms-in-industries and their environments: Developing an
inter-disciplinary Triple Embeddedness Framework. Res. Policy 2014, 43, 261-277. [CrossRef]

2. Farla, ]J.; Markard, J.; Raven, R.; Coenen, L. Sustainability transitions in the making: A closer look at actors,
strategies and resources. Technol. Forecast. Soc. Chang. 2012, 79, 991-998. [CrossRef]

3.  Lieberherr, E.; Truffer, B. The impact of privatization on sustainability transitions: A comparative analysis of
dynamic capabilities in three water utilities. Environ. Innov. Soc. Transit. 2015, 15, 101-122. [CrossRef]

4.  Hansen, T.; Coenen, L. Unpacking resource mobilisation by incumbents for biorefineries: The role of
micro-level factors for technological innovation system weaknesses. Technol. Anal. Strateg. Manag. 2017, 29,
500-513. [CrossRef]

5. Van Mossel, A.; van Rijnsoever, FJ.; Hekkert, M.P. Navigators through the storm: A review of organization
theories and the behavior of incumbent firms during transitions. Environ. Innov. Soc. Transit. 2018, 26, 44-63.
[CrossRef]

6. Markard, J.; Truffer, B. Technological innovation systems and the multi-level perspective: Towards an
integrated framework. Res. Policy 2008, 37, 596-615. [CrossRef]

7. Geels, EW. The multi-level perspective on sustainability transitions: Responses to seven criticisms.
Environ. Innov. Soc. Transit. 2011, 1, 24—40. [CrossRef]

8.  Smith, A.; Hargreaves, T.; Hielscher, S.; Martiskainen, M.; Seyfang, G. Making the most of community
energies: Three perspectives on grassroots innovation. Environ. Plan. A 2015, 48, 407-432. [CrossRef]

9.  Markard, J.; Raven, R.; Truffer, B. Sustainability transitions: An emerging field of research and its prospects.
Res. Policy 2012, 41, 955-967. [CrossRef]

10. Safarzynska, K.; Frenken, K; van den Bergh, J.C. Evolutionary theorizing and modeling of sustainability
transitions. Res. Policy 2012, 41, 1011-1024. [CrossRef]

11. Vasileiadou, E.; Safarzynska, K. Transitions: Taking complexity seriously. Futures 2010, 42, 1176-1186.
[CrossRef]

12.  Teece, D.]. Explicating dynamic capabilities: The nature and microfoundations of (sustainable) enterprise
performance. Strateg. Manag. J. 2007, 28, 1319-1350. [CrossRef]

13. Teece, D.J.; Pisano, G.; Shuen, A. Dynamic capabilities and strategic management. Strateg. Manag. J. 1997, 18,
509-533. [CrossRef]

14. Pisano, G.P. Toward a prescriptive theory of dynamic capabilities: Connecting strategic choice, learning, and
competition. Ind. Corp. Chang. 2017, 26, 747-762. [CrossRef]

15.  Ambrosini, V.; Bowman, C. What are dynamic capabilities and are they a useful construct in strategic
management? Int. |. Manag. Rev. 2009, 11, 29-49. [CrossRef]

16. Wang, C.L.; Ahmed, P.K. Dynamic capabilities: A review and research agenda. Int. ]. Manag. Rev. 2007, 9,
31-51. [CrossRef]

17.  Cainelli, G.; De Marchi, V.; Grandinetti, R. Does the development of environmental innovation require
different resources? Evidence from Spanish manufacturing firms. J. Clean. Prod. 2015, 94, 211-220. [CrossRef]

18. Iles, A.; Martin, A.N. Expanding bioplastics production: Sustainable business innovation in the chemical
industry. |. Clean. Prod. 2013, 45, 38—49. [CrossRef]

19. Dangelico, RM.; Pujari, D.; Pontrandolfo, P. Green Product Innovation in Manufacturing Firms:
A Sustainability-Oriented Dynamic Capability Perspective. Bus. Strategy Environ. 2017, 26, 490-506.
[CrossRef]

20. De Marchi, V. Environmental innovation and R & D cooperation: Empirical evidence from Spanish
manufacturing firms. Res. Policy 2012, 41, 614-623. [CrossRef]

21. Ketata, I.; Sofka, W.; Grimpe, C. The role of internal capabilities and firms’ environment for sustainable
innovation: Evidence for Germany. RD Manag. 2015, 45, 60-75. [CrossRef]

22. Nidumolu, R.; Prahalad, C.K.; Rangaswami, M.R. Why sustainability is now the key driver of innovation.
IEEE Eng. Manag. Rev. 2015, 43, 85-91. [CrossRef]

23. Mousavi, S.; Bossink, B.A.G. Firms’ capabilities for sustainable innovation: The case of biofuel for aviation.
J. Clean. Prod. 2017,167, 1263-1275. [CrossRef]

24. Junior, N.B.; Faccin, K.; Volkmer Martins, B.; Balestrin, A. Knowledge-based dynamic capabilities for

sustainable innovation: The case of the green plastic project. Sustainability 2019, 11, 2392. [CrossRef]


http://dx.doi.org/10.1016/j.respol.2013.10.006
http://dx.doi.org/10.1016/j.techfore.2012.02.001
http://dx.doi.org/10.1016/j.eist.2013.12.002
http://dx.doi.org/10.1080/09537325.2016.1249838
http://dx.doi.org/10.1016/j.eist.2017.07.001
http://dx.doi.org/10.1016/j.respol.2008.01.004
http://dx.doi.org/10.1016/j.eist.2011.02.002
http://dx.doi.org/10.1177/0308518X15597908
http://dx.doi.org/10.1016/j.respol.2012.02.013
http://dx.doi.org/10.1016/j.respol.2011.10.014
http://dx.doi.org/10.1016/j.futures.2010.07.001
http://dx.doi.org/10.1002/smj.640
http://dx.doi.org/10.1002/(SICI)1097-0266(199708)18:7&lt;509::AID-SMJ882&gt;3.0.CO;2-Z
http://dx.doi.org/10.1093/icc/dtx026
http://dx.doi.org/10.1111/j.1468-2370.2008.00251.x
http://dx.doi.org/10.1111/j.1468-2370.2007.00201.x
http://dx.doi.org/10.1016/j.jclepro.2015.02.008
http://dx.doi.org/10.1016/j.jclepro.2012.05.008
http://dx.doi.org/10.1002/bse.1932
http://dx.doi.org/10.1016/j.respol.2011.10.002
http://dx.doi.org/10.1111/radm.12052
http://dx.doi.org/10.1109/EMR.2015.7123233
http://dx.doi.org/10.1016/j.jclepro.2017.07.146
http://dx.doi.org/10.3390/su11082392

Sustainability 2019, 11, 5044 17 of 20

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Mousavi, S.; Bossink, B.; van Vliet, M. Microfoundations of companies’ dynamic capabilities for
environmentally sustainable innovation: Case study insights from high-tech innovation in science-based
companies. Bus. Strategy Environ. 2019, 28, 366-387. [CrossRef]

Fuenfschilling, L.; Truffer, B. The structuration of socio-technical regimes—Conceptual foundations from
institutional theory. Res. Policy 2014, 43, 772-791. [CrossRef]

Geels, EW. Ontologies, socio-technical transitions (to sustainability), and the multi-level perspective.
Res. Policy 2010, 39, 495-510. [CrossRef]

Smink, M.M.; Hekkert, M.P.; Negro, 5.0. Keeping sustainable innovation on a leash?Exploring incumbents’
institutional strategies. Bus. Strategy Environ. 2013, 24, 86-101. [CrossRef]

Geels, EW. Processes and patterns in transitions and system innovations: Refining the co-evolutionary
multi-level perspective. Technol. Forecast. Soc. Chang. 2005, 72, 681-696. [CrossRef]

Lynch, S.A.; Mullen, A.M.; O’'Neill, E.E.; Garcia, C.A. Harnessing the Potential of Blood Proteins as Functional
Ingredients: A Review of the State of the Art in Blood Processing. Compr. Rev. Food Sci. Food Saf. 2017, 16,
330-344. [CrossRef]

Henchion, M.; McCarthy, M.; O’Callaghan, J. Transforming Beef By-products into Valuable Ingredients:
Which Spell/Recipe to Use? Front. Nutr. 2016, 3, 1-8. [CrossRef] [PubMed]

Toldra, F.; Mora, L.; Reig, M. New insights into meat by-product utilization. Meat Sci. 2016, 120, 54-59.
[CrossRef] [PubMed]

Mirabella, N.; Castellani, V.; Sala, S. Current options for the valorization of food manufacturing waste:
A review. |. Clean. Prod. 2014, 65, 28-41. [CrossRef]

Garnett, T. Food sustainability: Problems, perspectives and solutions. Proc. Nutr. Soc. 2013, 72, 29-39.
[CrossRef] [PubMed]

Garnett, T. Three perspectives on sustainable food security: Efficiency, demand restraint, food system
transformation. What role for life cycle assessment? J. Clean. Prod. 2014, 73, 10-18. [CrossRef]

Our World in Data. Greenhouse Gas Emissions per Gram of Protein, by Food Product. Available online: https:
//lourworldindata.org/grapher/greenhouse-gas-emissions-per-gram-of-protein-by-food-type (accessed on 11
April 2019).

Clark, M.; Tilman, D. Comparative analysis of environmental impacts of agricultural production systems,
agricultural input efficiency, and food choice. Environ. Res. Lett. 2017, 12, 1-11. [CrossRef]

Stopa, A. New Technologies, Automation, and Robotics Come to Meat Processing. Available online:
http://www.myprocessexpo.com/blog/industry-perspectives/new-technologies-automation-and-robotics-
come-to-meat-processing/ (accessed on 22 August 2017).

Egelyng, H.; Romsdal, A.; Hansen, H.; Slizyte, R.; Carvajal, A.; Jouvenot, L.; Hebrok, M.; Honkapad, K.;
Wold, J.; Seljasen, R. Cascading Norwegian Co-streams for Bioeconomic Transition. J. Clean. Prod. 2017, 172,
3864-3873. [CrossRef]

Coenen, L.; Hansen, T.; Rekers, J.V. Innovation policy for grand challenges. an economic geography
perspective. Geogr. Compass 2015, 9, 483-496. [CrossRef]

European Commission. Towards a Circular Economy: A Zero Waste Programme for Europe.
Available online: http://eur-lex.europa.eu/resource.html?uri=cellar:50edd1fd-0lec-11e4-831f-0laa75ed71al.
0001.01/DOC_1&format=PDF (accessed on 14 February 2017).

Bugge, M.M.; Hansen, T.; Klitkou, A. What is the bioeconomy? A review of the literature. Sustainability
2016, 8, 691. [CrossRef]

Birch, K.; Levidow, L.; Papaioannou, T. Sustainable Capital? The Neoliberalization of Nature and Knowledge
in the European “Knowledge-based Bio-economy”. Sustainability 2010, 2, 2898-2918. [CrossRef]

Aguilar, A.; Wohlgemuth, R.; Twardowski, T. Perspectives on bioeconomy. New Biotechnol. 2018, 40, 181-184.
[CrossRef] [PubMed]

De Besi, M.; McCormick, K. Towards a bioeconomy in Europe: National, regional and industrial strategies.
Sustainability 2015, 7, 10461-10478. [CrossRef]

McCormick, K.; Kautto, N. The bioeconomy in Europe: An overview. Sustainability 2013, 5, 2589-2608.
[CrossRef]

Pfau, S.; Hagens, J.; Dankbaar, B.; Smits, A. Visions of Sustainability in Bioeconomy Research. Sustainability
2014, 6, 1222-1249. [CrossRef]


http://dx.doi.org/10.1002/bse.2255
http://dx.doi.org/10.1016/j.respol.2013.10.010
http://dx.doi.org/10.1016/j.respol.2010.01.022
http://dx.doi.org/10.1002/bse.1808
http://dx.doi.org/10.1016/j.techfore.2004.08.014
http://dx.doi.org/10.1111/1541-4337.12254
http://dx.doi.org/10.3389/fnut.2016.00053
http://www.ncbi.nlm.nih.gov/pubmed/27965963
http://dx.doi.org/10.1016/j.meatsci.2016.04.021
http://www.ncbi.nlm.nih.gov/pubmed/27156911
http://dx.doi.org/10.1016/j.jclepro.2013.10.051
http://dx.doi.org/10.1017/S0029665112002947
http://www.ncbi.nlm.nih.gov/pubmed/23336559
http://dx.doi.org/10.1016/j.jclepro.2013.07.045
https://ourworldindata.org/grapher/greenhouse-gas-emissions-per-gram-of-protein-by-food-type
https://ourworldindata.org/grapher/greenhouse-gas-emissions-per-gram-of-protein-by-food-type
http://dx.doi.org/10.1088/1748-9326/aa6cd5
http://www.myprocessexpo.com/blog/industry-perspectives/new-technologies-automation-and-robotics-come-to-meat-processing/
http://www.myprocessexpo.com/blog/industry-perspectives/new-technologies-automation-and-robotics-come-to-meat-processing/
http://dx.doi.org/10.1016/j.jclepro.2017.05.099
http://dx.doi.org/10.1111/gec3.12231
http://eur-lex.europa.eu/resource.html?uri=cellar:50edd1fd-01ec-11e4-831f-01aa75ed71a1.0001.01/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:50edd1fd-01ec-11e4-831f-01aa75ed71a1.0001.01/DOC_1&format=PDF
http://dx.doi.org/10.3390/su8070691
http://dx.doi.org/10.3390/su2092898
http://dx.doi.org/10.1016/j.nbt.2017.06.012
http://www.ncbi.nlm.nih.gov/pubmed/28711519
http://dx.doi.org/10.3390/su70810461
http://dx.doi.org/10.3390/su5062589
http://dx.doi.org/10.3390/su6031222

Sustainability 2019, 11, 5044 18 of 20

48.
49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.

70.

71.

72.

73.

Sillanpad, M.; Ncibi, C. A Sustainable Bioeconomy: The Green Industrial Revolution; Springer: Berlin, Germany, 2017.
Vainio, A.; Ovaska, U.; Varho, V. Not so sustainable? Images of bioeconomy by future environmental
professionals and citizens. J. Clean. Prod. 2019, 210, 1396-1405. [CrossRef]

D’Amato, D.; Droste, N.; Allen, B.; Kettunen, M.; Lihtinen, K.; Korhonen, J.; Leskinen, P.; Matthies, B.;
Toppinen, A. Green, circular, bio economy: A comparative analysis of sustainability avenues. J. Clean. Prod.
2017, 168, 716-734. [CrossRef]

European Commission. A Sustainable Bioeconomy for Europe: Strengthening the Connection between Economy,
Society and the Environment-Updated Bioeconomy Strategy; European Commission: Brussels, Belgium, 2018.
Geels, EW. Technological transitions as evolutionary reconfiguration processes: A multi-level perspective
and a case-study. Res. Policy 2002, 31, 1257-1274. [CrossRef]

Alkemade, F; Hekkert, M.P; Negro, S.O. Transition policy and innovation policy: Friends or foes?
Environ. Innov. Soc. Transit. 2011, 1, 125-129. [CrossRef]

Geels, EW. The dynamics of transitions in socio-technical systems: A multi-level analysis of the transition
pathway from horse-drawn carriages to automobiles (1860-1930). Technol. Anal. Strateg. Manag. 2005, 17,
445-476. [CrossRef]

Kemp, R.; Schot, J.; Hoogma, R. Regime shifts to sustainability through processes of niche formation:
The approach of strategic niche management. Technol. Anal. Strateg. Manag. 1998, 10, 175-198. [CrossRef]
Geels, EW,; Schot, ]. Typology of sociotechnical transition pathways. Res. Policy 2007, 36, 399-417. [CrossRef]
Karltorp, K.; Sandén, B.A. Explaining regime destabilisation in the pulp and paper industry. Environ. Innov.
Soc. Transit. 2012, 2, 66-81. [CrossRef]

Steen, M.; Weaver, T. Incumbents’ diversification and cross-sectorial energy industry dynamics. Res. Policy
2017, 46, 1071-1086. [CrossRef]

Genus, A.; Coles, A.-M. Rethinking the multi-level perspective of technological transitions. Res. Policy 2008,
37, 1436-1445. [CrossRef]

Berkhout, F.; Smith, A ; Stirling, A. Socio-technological regimes and transition contexts. In System Innovation
and the Transition to Sustainability: Theory, Evidence and Policy; Elzen, B., Geels, EW., Green, K., Eds.;
Edward Elgar: Cheltenham, UK, 2004; pp. 48-75.

Berlo, K.; Wagner, O.; Heenen, M. The Incumbents’ Conservation Strategies in the German Energy Regime as
an Impediment to Re-Municipalization—An Analysis Guided by the Multi-Level Perspective. Sustainability
2017, 9, 53. [CrossRef]

Hess, D.J. Sustainability transitions: A political coalition perspective. Res. Policy 2014, 43, 278-283. [CrossRef]
Wesseling, J.; Farla, J.; Hekkert, M. Exploring car manufacturers’ responses to technology-forcing regulation:
The case of California’s ZEV mandate. Environ. Innov. Soc. Transit. 2015, 16, 87-105. [CrossRef]

Wesseling, J.; Farla, ].; Sperling, D.; Hekkert, M. Car manufacturers’ changing political strategies on the ZEV
mandate. Transp. Res. Part D Transp. Environ. 2014, 33, 196-209. [CrossRef]

Vandermeulen, V.; van der Steen, M.; Stevens, C.V.; Van Huylenbroeck, G. Industry expectations regarding
the transition toward a biobased economy. Biofuels Bioprod. Biorefin. 2012, 6, 453—464. [CrossRef]

Kishna, M.; Negro, S.; Alkemade, F.; Hekkert, M. Innovation at the end of the life cycle: Discontinuous
innovation strategies by incumbents. Ind. Innov. 2017, 24, 263-279. [CrossRef]

Budde, B.; Alkemade, F.; Weber, K.M. Expectations as a key to understanding actor strategies in the field of
fuel cell and hydrogen vehicles. Technol. Forecast. Soc. Chang. 2012, 79, 1072-1083. [CrossRef] [PubMed]
Penrose, E.T. The Theory of the Growth of the Firm; Oxford University Press: Oxford, UK, 1995.

Nelson, R.R.; Winter, S. An Evolutionary Theory of Economic Change; Harvard University Press:
Cambridge, MA, USA, 1982.

Liebowitz, S.J.; Margolis, S.E. Path dependence, lock-in, and history. J. Law Econ. Organ. 1995, 11, 205-226.
[CrossRef]

Liu, L.; Yu, B.; Wu, W. The Formation and Effects of Exploitative Dynamic Capabilities and Explorative
Dynamic Capabilities: An Empirical Study. Sustainability 2019, 11, 2581. [CrossRef]

Zhou, S.S.; Zhou, A ].; Feng, ].; Jiang, S. Dynamic capabilities and organizational performance: The mediating
role of innovation. J. Manag. Organ. 2017, 1-17. [CrossRef]

Levitt, B.; March, ].G. Organizational learning. Annu. Rev. Sociol. 1988, 14, 319-338. [CrossRef]


http://dx.doi.org/10.1016/j.jclepro.2018.10.290
http://dx.doi.org/10.1016/j.jclepro.2017.09.053
http://dx.doi.org/10.1016/S0048-7333(02)00062-8
http://dx.doi.org/10.1016/j.eist.2011.04.009
http://dx.doi.org/10.1080/09537320500357319
http://dx.doi.org/10.1080/09537329808524310
http://dx.doi.org/10.1016/j.respol.2007.01.003
http://dx.doi.org/10.1016/j.eist.2011.12.001
http://dx.doi.org/10.1016/j.respol.2017.04.001
http://dx.doi.org/10.1016/j.respol.2008.05.006
http://dx.doi.org/10.3390/su9010053
http://dx.doi.org/10.1016/j.respol.2013.10.008
http://dx.doi.org/10.1016/j.eist.2015.03.001
http://dx.doi.org/10.1016/j.trd.2014.06.006
http://dx.doi.org/10.1002/bbb.1333
http://dx.doi.org/10.1080/13662716.2016.1226163
http://dx.doi.org/10.1016/j.techfore.2011.12.012
http://www.ncbi.nlm.nih.gov/pubmed/24850974
http://dx.doi.org/10.2139/ssrn.1706450
http://dx.doi.org/10.3390/su11092581
http://dx.doi.org/10.1017/jmo.2017.20
http://dx.doi.org/10.1146/annurev.so.14.080188.001535

Sustainability 2019, 11, 5044 19 of 20

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.

88.

89.

90.

91.

92.
93.

94.

95.

96.

97.

98.

Woiceshyn, J.; Daellenbach, U. Integrative capability and technology adoption: Evidence from oil firms.
Ind. Corp. Chang. 2005, 14, 307-342. [CrossRef]

Verona, G.; Ravasi, D. Unbundling dynamic capabilities: An exploratory study of continuous product
innovation. Ind. Corp. Chang. 2003, 12, 577-606. [CrossRef]

Salvato, C. The Role of Micro-Strategies in the Engineering of Firm Evolution. J. Manag. Stud. 2003, 40,
83-108. [CrossRef]

Lazonick, W.; Prencipe, A. Dynamic capabilities and sustained innovation: Strategic control and financial
commitment at Rolls-Royce plc. Ind. Corp. Chang. 2005, 14, 501-542. [CrossRef]

Smith, A.; Vo83, ].-P,; Grin, J. Innovation studies and sustainability transitions: The allure of the multi-level
perspective and its challenges. Res. Policy 2010, 39, 435—448. [CrossRef]

Stenzel, T.; Frenzel, A. Regulating technological change—The strategic reactions of utility companies towards
subsidy policies in the German, Spanish and UK electricity markets. Energy Policy 2008, 36, 2645-2657.
[CrossRef]

Geels, EW. Disruption and low-carbon system transformation: Progress and new challenges in socio-technical
transitions research and the Multi-Level Perspective. Energy Res. Soc. Sci. 2018, 37, 224-231. [CrossRef]
Fichter, K.; Clausen, J. Diffusion dynamics of sustainable innovation-insights on diffusion patterns based on
the analysis of 100 sustainable product and service innovations. |. Innov. Manag. 2016, 4, 30-67. [CrossRef]
Weber, K.M.; Rohracher, H. Legitimizing research, technology and innovation policies for transformative
change: Combining insights from innovation systems and multi-level perspective in a comprehensive
‘failures’ framework. Res. Policy 2012, 41, 1037-1047. [CrossRef]

Unruh, G.C. Understanding carbon lock-in. Energy Policy 2000, 28, 817-830. [CrossRef]

Rumelt, R. Towards a strategic theory of the firm. In Competitive Strategic Management; Lamb, R., Ed.;
Prentice-Hall: Upper Saddle River, NJ, USA, 1984; pp. 556-570.

A Meaty Planet. The Economist, 4 May 2019.

Jayathilakan, K; Sultana, K.; Radhakrishna, K.; Bawa, A. Utilization of byproducts and waste materials from
meat, poultry and fish processing industries: A review. J. Food Sci. Technol. 2012, 49, 278-293. [CrossRef]
Mullen, A.M.; Alvarez, C.; Zeugolis, D.I.; Henchion, M.; O'Neill, E.; Drummond, L. Alternative uses for
co-products: Harnessing the potential of valuable compounds from meat processing chains. Meat Sci. 2017,
132,90-98. [CrossRef] [PubMed]

Tanner, A.N.; Strom-Andersen, N. Meat processing and animal by-products: Industrial dynamics and
institutional settings. In From Waste to Value: Valorisation Pathways for Organic Waste Streams in Circular
Bioeconomies; Klitkou, A., Fevolden, A.M., Capasso, M., Eds.; Routledge: Abingdon, UK, 2019; pp. 127-144.
Prestegard, S.S.; Pettersen, I.; Nebell, I.; Svennerud, M.; Brattenborg, N. Mat og Industri 2017: Status og
Utvikling i Norsk Matindustri. Available online: http://matogindustri.no/matogindustri/dokument/Mat_og_
industri_2017_plansjer_for_nedlasting.pdf (accessed on 18 March 2018).

SSB. Kjetproduksjon. Available online: https://www.ssb.no/jord-skog-jakt-og-fiskeri/statistikker/slakt
(accessed on 17 August 2019).

United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development. Available online:
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E (accessed on 19 August 2017).
Yin, R.K. Case Study Research: Design and Methods, 5th ed.; SAGE: Thousand Oaks, CA, USA, 2014.

Van Driel, H.; Schot, J. Radical innovation as a multilevel process: Introducing floating grain elevators in the
port of Rotterdam. Technol. Cult. 2005, 46, 51-76. [CrossRef]

European Commission. Russian Import Ban on EU Products. Available online: https://ec.europa.eu/food/
safety/international_affairs/eu_russia/russian_import_ban_eu_products_en (accessed on 4 August 2019).
Norwegian Food Safety Authority. Veileder Animalske Biprodukter. Available online:
https://www.mattilsynet.no/sletting/veileder_animalske_biprodukter_10692009_og_1422011.17525/binary/
Veileder%20animalske%20biprodukter%20(1069-2009%200g %20142-2011) (accessed on 19 August 2017).
Galanakis, C.M. Recovery of high added-value components from food wastes: Conventional, emerging
technologies and commercialized applications. Trends Food Sci. Technol. 2012, 26, 68-87. [CrossRef]
Galanakis, C.M. Food Waste Recovery: Processing Technologies and Industrial Technigues; Academic Press:
Cambridge, MA, USA, 2015.

Wheelwright, S.C.; Clark, K.B. Dynamic Manufacturing: Creating the Learning Organization; The Free Press:
New York, NY, USA, 1988.


http://dx.doi.org/10.1093/icc/dth053
http://dx.doi.org/10.1093/icc/12.3.577
http://dx.doi.org/10.1111/1467-6486.t01-2-00005
http://dx.doi.org/10.1093/icc/dth061
http://dx.doi.org/10.1016/j.respol.2010.01.023
http://dx.doi.org/10.1016/j.enpol.2008.03.007
http://dx.doi.org/10.1016/j.erss.2017.10.010
http://dx.doi.org/10.24840/2183-0606_004.002_0004
http://dx.doi.org/10.1016/j.respol.2011.10.015
http://dx.doi.org/10.1016/S0301-4215(00)00070-7
http://dx.doi.org/10.1007/s13197-011-0290-7
http://dx.doi.org/10.1016/j.meatsci.2017.04.243
http://www.ncbi.nlm.nih.gov/pubmed/28502588
http://matogindustri.no/matogindustri/dokument/Mat_og_industri_2017_plansjer_for_nedlasting.pdf
http://matogindustri.no/matogindustri/dokument/Mat_og_industri_2017_plansjer_for_nedlasting.pdf
https://www.ssb.no/jord-skog-jakt-og-fiskeri/statistikker/slakt
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
http://dx.doi.org/10.1353/tech.2005.0011
https://ec.europa.eu/food/safety/international_affairs/eu_russia/russian_import_ban_eu_products_en
https://ec.europa.eu/food/safety/international_affairs/eu_russia/russian_import_ban_eu_products_en
https://www.mattilsynet.no/sletting/veileder_animalske_biprodukter_10692009_og_1422011.17525/binary/Veileder%20animalske%20biprodukter%20(1069-2009%20og%20142-2011)
https://www.mattilsynet.no/sletting/veileder_animalske_biprodukter_10692009_og_1422011.17525/binary/Veileder%20animalske%20biprodukter%20(1069-2009%20og%20142-2011)
http://dx.doi.org/10.1016/j.tifs.2012.03.003

Sustainability 2019, 11, 5044 20 of 20

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Hansen, T.; Winther, L. Competitive low-tech manufacturing and challenges for regional policy in the
European context-lessons from the Danish experience. Camb. J. Reg. Econ. Soc. 2014, 7, 449-470. [CrossRef]
Cohen, W.M.; Levinthal, D.A. Absorptive capacity: A new perspective onlearning and innovation. Adm. Sci. Q.
1990, 35, 128-152. [CrossRef]

Misangyi, V.F.; Weaver, G.R.; Elms, H. Ending corruption: The interplay among institutional logics, resources,
and institutional entrepreneurs. Acad. Manag. Rev. 2008, 33, 750-770. [CrossRef]

Amit, R.; Schoemaker, PJ. Strategic assets and organizational rent. Strateg. Manag. |. 1993, 14, 33—46.
[CrossRef]

Karim, S. Modularity in organizational structure: The reconfiguration of internally developed and acquired
business units. Strateg. Manag. . 2006, 27, 799-823. [CrossRef]

Bergek, A.; Berggren, C.; Magnusson, T.; Hobday, M. Technological discontinuities and the challenge
for incumbent firms: Destruction, disruption or creative accumulation? Res. Policy 2013, 42, 1210-1224.
[CrossRef]

Tushman, M.L.; Anderson, P. Technological discontinuities and organizational environments. Adm. Sci. Q.
1986, 31, 439-465. [CrossRef]

Christensen, C.M.; Rosenbloom, R.S. Explaining the attacker’s advantage: Technological paradigms,
organizational dynamics, and the value network. Res. Policy 1995, 24, 233-257. [CrossRef]

Augenstein, K.; Palzkill, A. The dilemma of incumbents in sustainability transitions: A narrative approach.
Adm. Sci. 2015, 6, 1-23. [CrossRef]

Ansari, S.S.; Krop, P. Incumbent performance in the face of a radical innovation: Towards a framework for
incumbent challenger dynamics. Res. Policy 2012, 41, 1357-1374. [CrossRef]

Leonard-Barton, D. Core capabilities and core rigidities: A paradox in managing new product development.
Strateg. Manag. J. 1992, 13, 111-125. [CrossRef]

Leonard-Barton, D. Wellsprings of Knowledge: Building and Sustaining the Sources of Innovation; Harvard Business
School Press: Boston, MA, USA, 1995.

@ © 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1093/cjres/rsu015
http://dx.doi.org/10.2307/2393553
http://dx.doi.org/10.5465/amr.2008.32465769
http://dx.doi.org/10.1002/smj.4250140105
http://dx.doi.org/10.1002/smj.547
http://dx.doi.org/10.1016/j.respol.2013.02.009
http://dx.doi.org/10.2307/2392832
http://dx.doi.org/10.1016/0048-7333(93)00764-K
http://dx.doi.org/10.3390/admsci6010001
http://dx.doi.org/10.1016/j.respol.2012.03.024
http://dx.doi.org/10.1002/smj.4250131009
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Setting the Theoretical Framework 
	The Multi-Level Perspective: A Snapshot of Incumbents in Transition 
	Dynamic Capabilities for Sustainability 
	MLP–DCs Analytical Framework 

	The Norwegian Meat-Processing Sector and the Case Study 
	Data and Methods 
	Exploring the Case through the Lenses of the MLP–DCs Analytical Framework 
	Unpacking the MLP Levels 
	The Socio-Technical Landscape 
	The Socio-Technical Regime 
	The Technological Niche 

	Untangling the Incumbent’s Dynamic Capabilities Creation Processes 
	Sensing Process—The Capability of Learning 
	Seizing Process—The Capability of Financing 
	Reconfiguring Process—The Capability of Organizational Restructuring 

	Discussion 
	Incumbent’s Innovation Strategies and Dynamic Capabilities 
	Leveraging Competitive Advantage 


	Conclusions 
	
	References

