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Recent literature on organizational features and activities along the phases of con-
vergent value chains is gathered in a classification framework. It is emphasized
that within convergent value chains organizations lack certain competences and
hence need to collaborate in order to close their competence gaps. These collabo-
rations are also discussed in regard to the intensity of resource and competence
integration, ranging from licensing agreements to mergers and acquisitions. Stra-
tegic alliances, joint ventures as well as mergers and acquisitions in the biotech-
nology sector undergoing convergent processes are analyzed over the 20-year peri-
od, 1997-2016. Subsequently, the biopharmaceutical sector is chosen as a conver-
gent industry case example and its value chain analyzed using the classification
framework developed. The position of the incumbent firms is shown to shift from
spanning the entire value chain in a fully-integrated business model, to being
pushed towards the market end of the value chain by the industry new entrants,
to finally trying to regain a stronger position by adapting a coordinating hub busi-

ness model.

1 Introduction

In recent years more and more often we ob-
serve industries overlapping and merging. This
convergence process has been witnessed in a
range of high technology environments, initial-
ly in computing and telecommunication sys-
tems, and more recently also in the field of nat-
ural sciences. With a growing number of inter-
industry fields, the relevance of cross-industry
innovation and collaboration has increased.
There is growing literature detailing the stages
of the industry convergence. What is currently
missing however is a framework for classifica-
tion of organizational features and activities
along the stages of the value chain. Having
such a framework will allow the positioning of
organizations along the value chain and subse-
quently the examination of the changing struc-
ture of the value chain during its disintegration
process. Furthermore, the framework will allow
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the investigation of changes in business mod-
els of the organizations involved. Hence it will
provide a tool to track industry development
not only on the level of technology, but also on
the level of business model innovation. This
framework will be of high strategic value, ena-
bling firms to analyze convergent processes in
greater depth and hence to adapt earlier to
changes in technologies, markets, customers
and competitors.

In this work a cross-section is cut through
the life cycle curve of a convergent R&D-
intense industry and the types of collaborations
formed by different institutions along the value
chain are analyzed. The work focuses on bio-
technologies, which are defined as “new tech-
nologies of genetic, protein, cell and tissue en-
gineering that enable significant advance-
ments in human and veterinary health, agricul-
ture, industrial processing and other applica-
tion areas” (OECD, 2006). Such technologies

© Journal of Business Chemistry



Magdalena Kohut

include genomics, pharmacogenomics, genetic
engineering, gene editing, protein engineering,
cell/tissue/embryo culture and manipulation,
bioinformatics and bioleaching. The biotechnol-
ogy industry shows tendencies to converge
with adjacent industry and market segments
both on technology and market levels
(Aaldering et al., 2018).

2 Theoretical background

2.1 Industry convergence

Industry convergence is recognized as the
blurring of boundaries between formerly dis-
tinct industries and can be described as a se-
quential process starting with converging sci-
entific fields followed by a convergence of for-
merly distinct technologies and markets, finally
leading to converging industries (Curran and
Leker, 201m). Industry convergence can either be
driven by developments on a technological lev-
el (technology-driven input-side convergence)
or market level (market-driven output-side con-
vergence) (Broring, 2010). In most cases tech-
nology convergence, reinforced by market con-
vergence, triggers industry convergence. Indus-
try convergence can be either substitutive or
complementary: technology substitution tends
to be driven by radical innovation, whereas
technology integration by more incremental
innovation (Rikkiev and Makinen, 2013). Con-
verging technologies and markets lead the
firms involved to identify competence gaps
which they close through collaborations with
firms of complementary competence.

The convergence process follows a life cycle
pattern where science convergence is supersed-
ed by technology convergence and then by
market convergence over time, as the new in-
dustry goes through introduction, growth and
maturity phases (Bornkessel et al., 2016). The
types of collaborations formed will differ de-
pending on the stage of the life cycle the indus-
try is currently at (Marks et al., 1999). Further-
more, the innovativeness of the entrepreneurial
activities will also differ based on the stage of
the industry life cycle. High technological op-
portunities stimulate entry early in the industry
life cycle. As the industry matures, entry barri-
ers rise, entry falls off, concentration increases
and innovation becomes more incremental.

Industry convergence is distinguished from
fusion (Curran and Leker, 2011). While in conver-
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gence the converging area is formed between
the two converging sectors, in fusion the result-
ing segment is formed at the spot where one of
the two former sectors was located. The result-
ing sector therefore does not create any new
application domain. One or both of the old sec-
tors may either remain as independent technol-
ogy segments, giving birth to new fusion in the
future, or they may disappear as a result of the
fusion of its applications.

2.2 Types of collaborations formed with re-
spect to the intensity of resource and com-
petence integration

Within convergent fields, owing to their in-
terdisciplinary nature institutions collaborate
with each other in order to gain critical re-
sources and competences and to share costs
and risks (Parmigiani and Rivera-Santos, 20m).
Resources can be classified into financial re-
sources and intellectual resources. Intellectual
resources include technology knowledge and
market knowledge, which are otherwise called
technology and market competences. Types of
collaborations range from forms such as licens-
ing agreements, strategic alliances and joint
ventures to mergers and acquisitions (M&A).
Each of these collaboration types integrates the
resources and competences of another institu-
tion to a different degree. A licensing agree-
ment is an agreement between two companies
to use resources and competences of the other
firm for a payment of a licensing fee (Gallini et
al., 1985), which demonstrates the lowest level
of resource and competence integration. A stra-
tegic alliance is a contract between two part-
ners, which exists for a set time and task
(Parmigiani and Rivera-Santos, 2011) and which
shows a slightly higher level of resource and
competence integration. A joint venture is a
jointly-owned entity created by two companies
that stay separate, resulting in risks and re-
wards for each company (Parmigiani and Rivera
-Santos, 2011), where resources and competenc-
es of the involved institutions merge due to the
establishment of a new entity (i.e. a further
increase in resource and competence integra-
tion). Lastly, M&A result in a fusion of compa-
nies (Hennart and Reddy, 1997), where resource
and competences of the involved institutions
merge completely resulting in the highest level
of resource and competence integration.

The early stage of complementary industry
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convergence is characterized by more flexible
collaboration forms such as strategic alliances
or joint ventures owing to the high level of un-
certainty caused by the dynamic and fast
changing technological environment (Sick et
al., 2018). These are collaborations on the tech-
nology level formed in order to close technolo-
gy competence gaps. In the substitutive conver-
gence more technology-based M&A collabora-
tions are observed even in highly uncertain en-
vironments as the company’s core business is
threatened. The medium stage of the comple-
mentary industry convergence is characterized
by market-oriented strategic alliances and joint
ventures to close the market competence gaps
during the period of slower technological
change and emerging industry standards. In
the substitutive case, market-oriented M&A
collaborations are formed. As the industry pro-
ceeds into the late stage, uncertainty decreases
even further as more regulations and standards
are becoming established. In the case of com-
plementary convergence the companies will
now engage in M&A, whereas in substitutive
convergence the companies reshape their busi-
ness units and respective business areas.

2.3. Framework for classification of collabo-
rations based on closing resource and com-
petence gaps

Apart from classifying the types of collabo-
rations with respect to the intensity of resource
and competence integration, a further classifi-
cation is proposed based on the types of com-
petences transferred.

Collaborations are based on different fac-
tors, which are needed for competence trans-
fer. One such factor is the strategic type of the
partner. Strategic types include technology de-
velopers, technology-intense product develop-
ers and product developers using existing tech-
nologies (Broring and Cloutier, 2008). It can be
seen that the technology developers will collab-
orate to gain market competences and the
product developers to gain technology compe-
tences, with the technology-intense product
developers lying in between. Therefore, collabo-
rations can also be distinguished as technology
- or market- based: technological agreements
include joint development agreements, re-
search joint ventures, technology transfer and
technology sharing, whereas commercial
agreements include licenses, joint distribution
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agreements or customer-supplier relationships
(Colombo et al., 2006).

Similarly, collaborations are based on value
creation, which again is associated with compe-
tence transfer. Value can be either indirect and
intangible, or direct and tangible (Broring and
Cloutier, 2008). The indirect, intangible value is
associated with the earlier stages of ideation,
technology development through to product
development, whereas direct, tangible value is
obtained going from the product development
to commercialization and sale.

The nature of the motivation for collabora-
tion is also influenced by the competences that
each partner can offer. The motivation for col-
laborations include explorative and exploitative
types (March, 1991). Exploration aims to investi-
gate new opportunities and focuses on long-
term competitive advantage, while exploitation
aims to execute existing knowledge and focus-
es on short-term commercialization. The inten-
sity of collaboration differs between the two
types (Parmigiani and Rivera-Santos, 2011). Ex-
ploration shows reciprocal interdependence
between the two institutions, where they have
a joint development using resources and com-
petences from both partners. Exploitation
shows discrete interdependence, where deci-
sions are made independently by the two part-
ners. Building on the distinction between the
exploration and exploitation, alliances can also
be distinguished between ones which acquire
knowledge and ones which access knowledge
(Grant and Baden-Fuller, 2004). In a knowledge
acquiring alliance each firm transfers and ab-
sorbs the partner’s knowledge base. On the
other hand, in knowledge accessing alliances
each firm accesses its partner’s knowledge in
order to exploit complementarities but main-
tains its own specialized knowledge.

The way competences are transferred be-
tween companies can be viewed in terms of
organization modes in open innovation
(Bianchi et al., 20m). Through inbound open
innovation companies can be brought into the
collaboration with others through in-licensing,
acquisitions, joint ventures, R&D contracts and
research funding, or purchase of technical and
scientific services. Looking from the perspective
of outbound open innovation, the possibilities
include licensing out, spinning out of new ven-
tures, sale of innovation projects, joint venture
for technology commercialization and supply of
technical and scientific services.
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The competence transfer may also vary
based on the industry sector the company is a
part of (Enkel et al,, 2009). The outside-in col-
laboration describes the integration of re-
sources and competences from other industry
sectors. The inside-out collaboration describes
the externalization of assets towards other in-
dustry sectors. The coupled process describes a
simultaneous internationalization of external
assets and externalization of internal assets.

Furthermore, the alliance management ca-
pability, defined as “a firm’s ability to effective-
ly manage multiple alliances” will differ for
different firms and in different collaborations
(Rothaermel and Deeds, 2006). The alliance
management capability is dependent on the
type of knowledge transferred in a collabora-
tion, where greater alliance management capa-
bility is needed when more tacit, ambiguous
and complex knowledge is concerned. This
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more tacit, ambiguous and complex knowledge
is also associated with a higher degree of un-
certainty in the alliance.

The classification of collaborations in terms
of the transfer of the science, the technology
and the market competences, along the value
chain starting with basic research, through
technology transfer up to commercialization is
summarized (Figure 1).

Knowledge-based collaborations benefit
from the economies of scope (Grant and Baden-
Fuller, 2004). Economies of scope are prevalent
in sectors where knowledge requirements are
broad and where a lot of knowledge is not
product-specific, such as in medicines and phar-
maceuticals. This trend is further emphasized
during convergence, where knowledge require-
ments are broadened and the importance of
knowledge not specific to particular products
and sectors increases e.g. incorporating digital

Figure 1 Classification framework for cross-company collaborations along the value chain with respect to

competence transfer (source: own representation).
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ferred g
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Cloutier, 2008)
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(Enkel et al.,
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Deeds, 2006)

(Rothaermel and
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(Rothaermel and
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technologies or management sciences into oth-
er sectors.

Collaborations can also provide early-mover
advantage  during  convergence.  While
knowledge is rapidly advancing during the con-
vergence process, appropriating its returns of-
ten depends on achieving early-mover ad-
vantage. Collaborations allow firms to quickly
identify, access and integrate across new
knowledge combinations to recombine
knowledge into innovative products, and hence
greatly increase the speed with which a compa-
ny can bring new products to the market.

Opposing the many benefits, forming a col-
laboration also incurs transaction and manage-
ment costs (Colombo et al,, 2006). Transaction
costs include the costs of the search for suitable
partners, the costs of partner assessment and
selection, negotiation and other contractual
costs, and the appropriability hazards endan-
gered by the alliance, while management costs
are the opportunity costs of time and effort
devoted to the alliance management over other
activities.

3 Data collection and analysis
3.1 Data Collection

In order to perform an analysis of strategic
alliances, joint venture, mergers and acquisi-
tions in convergent biotechnology industry,
data on collaboration of biotechnology sector
firms were compiled. The data differentiates
between collaborations of firms within the bio-
technology sector and with firms from other
sectors. The number of strategic alliance and
joint venture formations between the years
1997 —2016 was assessed through the Thomson
Reuters database, whereas the number of M&A
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between the years 1997 — 2016 was assessed
through the Securities Data Corporation (SDC)
Platinum database. Since there is not one
Standard Industrial Classification (SIC) code for
the biotechnology sector in the SDC Platinum
database, five SIC codes for either the acquirer
or the target were searched for to represent the
biotechnology sector as closely as possible
(Aaldering et al., 2018). These were: 2834, 2835,
2836, 8731, 8734, which stand for Pharmaceuti-
cal Preparations, In Vitro and In Vivo Diagnostic
Substances, Biological Products except Diag-
nostic Substances, Commercial Physical and
Biological Research, and Testing Laboratories
respectively. Acquisitions deals were defined as
these where the acquirer previously owned
<50% of the target’s voting shares and in-
creased the ownership to at least 50% as a re-
sult of the takeover.

3.2. Analysis
3.2.1 Strategic alliances and joint ventures

The twenty-year period was divided into five
-year segments to investigate how the sectors
interacting with the biotechnology sector
changed over time. For strategic alliances and
joint ventures the sectors of joint activity were
investigated. 8436 strategic alliances and joint
ventures were identified over the specified time
period (Table 1). The most prominent sectors
over the twenty-year period were shown to be:
exclusive licensing services, health and medical
services, licensing services, manufacturing ser-
vices, marketing services, research and develop-
ment services, retail and wholesale services,
and supply services (Table 2, Figure 2).

Table 1 The total number of strategic alliance and joint venture activity within four time periods (source: own re-

presentation).

Period Frequency Percentage
1997-2001 2443 29,0
2002-2006 2600 30,8
2007-201 1675 19,8
2012-2016 1718 20,4
Journal of Business Chemistry 2019 (1) 58 © Journal of Business Chemistry



Magdalena Kohut

Journal of _
Business Chemistry

Table 2 The number of strategic alliance and joint venture activities within the eight top sectors (source: own re-

presentation).

Exclusive licensing services

Health and medical services
Licensing services

Manufacturing services

Marketing services

Research and development services

Retail and wholesale services

Top sectors 1997-2001 2002-2006  2007-20M 2012-2016
62 66 40 6
80 18 87 355
540 51 237 7
323 250 218 187
198 265 107 74
890 116 722 499
89 226 153 68
10 3 6 90

Supply services

Figure 2 The number of strategic alliance and joint venture activities in the eight top sectors within four time peri-

ods (source: own representation).
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3.2.2. Mergers and acquisitions

The development in mergers and acquisi-
tions was investigated over the 20-year period,
1997-2016. The analysis was done on five di-
mensions. Firstly, the study looked at the bio-
technology sector as the target for M&A of
firms from all sectors. Secondly, it examined
the biotechnology sector as the acquirer in
M&A of firms from all sectors. Subsequently,
the biotechnology-biotechnology transactions
were removed to get a more in-depth picture of
transactions only between the biotechnology
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sector and other sectors. Lastly, only transac-
tions within the biotechnology sector were
shown for completeness.

The number of M&A with biotechnology as
the target sector over the 20 years was investi-
gated (Table 3, Figure 3). 10880 M&A transac-
tions were found. This data includes transac-
tions between biotechnology firms.

Table 3 The number of M&A with biotechnology as the target sector (source: own representation).

Period Frequency Percentage
1997-2001 1626 15,0
2002-2006 2604 23,9
2007-20M 3350 30,8
2012-2016 3300 30,3

Figure 3: M&A deals per year with biotechnology as the target sector (source: own representation).
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Furthermore, the number of M&A with bio-
technology as the acquirer sector over the 20
years was investigated (Table 4, Figure 4). 9621
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transactions were found. This data includes
transactions between biotechnology firms.

Table 4 The number of M&A with biotechnology as the acquirer sector (source: own representation).

Period Frequency Percentage
1997-2001 1608 16,7
2002-2006 2255 23,5
2007-20M 2821 29,3
2012-2016 2937 30,5

Figure 4 M&A deals per year with biotechnology as the acquirer sector (source: own representation).

M&A deals with biotechnology as the acquirer sector

8oo

700

600

500

400

300 .

Number of M&A deals

200

100

1995 2000

2005

2010

2015 2020

Journal of Business Chemistry 2019 (1)

61

© Journal of Business Chemistry



Collaboration in the context of industry convergence

Journal of
Business Chemistry

Subsequently, the number of M&A with ogy to biotechnology transactions were re-
biotechnology as the target sector was investi- moved) (Table s, Figure 5). 4577 transactions
gated, where biotechnology firms were the tar- were identified.

get for firms from other sectors (i.e. biotechnol-

Table 5 The number of M&A with biotechnology as the target sector for firms from other sectors (source: own re-
presentation).

Period Frequency Percentage
1997-2001 692 15,1
2002-2006 1086 23,7
2007-20M 1430 31,3
2012-2016 1369 29,9

Figure 5 M&A deals per year with biotechnology as the target sector for firms from other sectors (source: own re-
presentation).

M&A deals with biotechnology as the target sector (biotechnology- bio-
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Moreover, the number of M&A with bio- nology to biotechnology transactions are re-
technology as the acquirer sector was investi- moved) (Table 6, Figure 6). 3318 such transac-
gated, where biotechnology firms were the ac- tions were identified.

quirer of firms from other sectors (i.e. biotech-

Table 6 The number of M&A with biotechnology as the acquirer sector of firms from other sectors (source: own
representation).

Period Frequency Percentage
1997-2001 674 20,3
2002-2006 737 22,2
2007-20M 901 27,2
2012-2016 1006 30,3

Figure 6 M&A deals per year with biotechnology as the acquirer sector of firms from other sectors (source: own
representation).

M&A deals with biotechnology as the acquirer sector (biotechnology-
biotechnology transactions removed)

200

150

100

Number of M&A deals

5o

1995 2000 200§ 2010 2015 2020

Journal of Business Chemistry 2019 (1) 63 © Journal of Business Chemistry



Collaboration in the context of industry convergence

Journal of
Business Chemistry

Finally, M&A transactions within the bio-
technology sector were investigated (Table 7,
Figure 7). 6303 such transactions were found.

Table 7 The number of M&A within the biotechnology sector only (source: own representation).

Period Frequency Percentage
1997-2001 934 14,8
2002-2006 1518 24,1
2007-20M 1920 30,5
2012-2016 1931 30,6

Figure 7 M&A deals per year within the biotechnology sector only (source: own representation).
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Aaldering et al., 2018 report a dataset, which
includes biotechnology sector as the acquirer of
firms from other sectors, other sectors as the
acquirer of biotechnology firms, as well as bio-
technology firms acquiring within its own sec-
tor. 14198 transactions were found. This data is
shown in the table and graph below for com-
pleteness (Table 8, Figure 8).

An increase in the number of M&A is ob-
served over the 20-year period. It is interesting

Journal of
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to compare the trends in the number of M&A
deals against strategic alliances and joint ven-
tures during the years post 2008 Global Finan-
cial Crisis. The Financial Crisis affected both
pharmaceutical and biotechnology industries.
Small biotechnology companies were weak-
ened by investment shortages during the time
of the crisis, which caused them to scale down
their activities. At the same time many major
pharmaceutical companies strengthened their

Table 8 The number of M&A with biotechnology as both the acquirer and the target sectors (source: own re-

presentation).

Period Number Percentage
1997-2001 2300 16,20
2002-2006 1518 24,1
2007-20M 1920 30,5
2012-2016 1931 30,6

Figure 8 M&A deals per year with biotechnology as both the acquirer and the target sectors (source: own re-

presentation).
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capabilities and focused on improving efficien-
cy, cost-effectiveness and productivity; many
companies significantly restructured. The num-
ber of mergers between large companies and
acquisitions of smaller companies by larger
ones stayed high during the financial crisis. The
high number of acquisitions of drug candidates
from biotech companies took place because the
large companies retained significant cash re-
serves, whereas smaller biotech companies be-
came financially unstable and lost their bar-
gaining power. Similarly, a high number of mer-
gers could be explained by the fact that mer-
gers allow for greater control over the partner
at a time where trust between partners is un-
certain. On the other hand, a decrease in the
number of acquisitions by biotechnology com-
panies of firms from other sectors was ob-
served, which can be explained by the weaker
position of the biotechnology companies,
which are heavily reliant on capital invest-
ments. Moreover, a steep decrease was ob-
served in the number of strategic alliances and
joint ventures, in part since companies were
focused on merger and acquisition activities

Journal of
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and because such forms of collaboration pro-
vide the acquirer with less control over the
partner, which might be considered to be more
risky in uncertain times of the financial crisis.

To further demonstrate how the biotechnol-
ogy sector fits within the global, cross-industry
M&A trends around the time of the financial
crisis, a graph by the Institute for Mergers, Ac-
quisitions and Alliances (IMAA) is included be-
low (Figure 9) (based on: https://imaa-
institute.org/mergers-and-acquisitions-
statistics/, accessed 21.12.2018). A drop by 6745
transactions (14.2%) is observed in the years
2007 — 2009, a 2728.5 billion USD (55.5%) drop
in cash terms. It is interesting to observe that
biotechnology industries do not adhere to this
generally observed pattern.

3.2.3 M&A - convergence triggering and re-
ceiving sectors

Apart from the changing trends in the num-
ber of M&A transactions over the years, it is
important to show which sectors converge with
biotechnology. Aaldering et al., 2018 report the

Figure 9 M&A deals across all sectors worldwide (source: own representation).
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impact that different sectors have on conver-
gence with biotechnology and whether they act
as a trigger or a receiver in the convergence
process. Their data was divided over four time
periods: 1997-2001, 2002-2006, 2007-2011 and
2012-2016. The data included industries con-
verging with the biotechnology sector (72, 78,
78 and 8o industries respectively over the four
intervals) as well as more specific converging
groups (249, 280, 298 and 304 groups respec-
tively over the four time intervals). They
showed that in the industry category all ten
industry sectors stayed within the same given

Journal of
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top ten bracket throughout all four time peri-
ods (Figure 10). There were more convergence
triggering industries than convergence receiv-
ing industries in the top ten. For convergence
receiving industries, seven out of ten kept their
top positions throughout the entire time peri-
od. Two convergence triggering industries that
only appeared in the top ten in the final interval
were “Security and commodity brokers, dealers,
exchanges and services” as well as “Real es-
tate”. Regarding convergence receiving indus-
tries only two, namely “Biotechnology” itself
and “Health services” were present consistently

Figure 10 Ten most impactful industries convergent with biotechnology over the period 1997 — 2016 (source: own

representation).

Top ten industries with respect to impact

Biotechnology
Chemicals And Allied Products
Wholesale Trade-non-durable Goods

Engineering, Accounting, Research, Management, And Related Services

Health Services
Holding And Other Investment Offices
Measuring, Analyzing, And Controlling Instruments; Photographic, Medical And Optical Goods; Watches And Clocks

Business Services
Wholesale Trade-durable Goods
Food And Kindred Products

Figure 11 Eight most impactful groups convergent with biotechnology, which stayed in the top ten groups over the

period 1997 — 2016 (source: own representation).

Top eight groups with respect to impact

Biotechnology

Drugs, Drug Proprietaries, And Druggists' Sundries
Medical And Dental Laboratories

Research, Development, And Testing Services

Surgical, Medical, And Dental Instruments And Supplies

Professional And Commercial Equipment And Supplies

Computer Programming, Data Processing, And Other Computer Related Services
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over all time intervals. “Stone, clay, glass and
concrete products” as well as “Rubber and mis-
cellaneous plastics products” were two indus-
tries which entered the top ten convergence
receiving industries category in the final inter-
val. In the group category, eight group sectors
stayed within the top ten bracket throughout
all four periods (Figure 11).

4 Convergent biotechnology
industry case example:
biopharmaceuticals

As shown in the analysis of the strategic
alliances and the M&A, one of the major sec-
tors of convergence with the biotechnology
industry is the pharmaceutical sector. There-
fore, in this section the convergence between
biotechnology, pharmaceuticals and infor-
mation technology is analyzed, and the change
in the biopharmaceutical business models over
time is illustrated. Lastly, the position of the
incumbent firms in the collaboration frame-
work along the value chain is shown to change
over time.

4.1 The changing scene of the biopharma-
ceutical industry

In the recent years technology firms, well-
ness companies and other non-traditional play-
ers have started to enter the traditional bio-
pharmaceutical space (Campbell, 2017). These
competitors face new regulatory hurdles, time-
lines and risks of therapeutic R&D, but they
show advantage in their in-depth expertise in
understanding customer behavior, brand build-
ing, big data analysis, IT and short-cycle innova-
tion —areas which form the healthcare scene of
today and where many biopharma companies
have limited skills. The dominant industry logic
is challenged not only by technological discon-
tinuities but also by disruptive business models
that the new entrants employ (Sabatier et al.,
2012).

In future digital tools might help improve
patient outcomes as well as traditional drug
therapies (Campbell, 2017). This could pose a
large threat to current biopharma business
models, especially if the service is offered at a
much lower price and without concerns regard-
ing unwanted side effects or drug-drug interac-
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tions.

Biopharma is already starting to incorporate
digitalization, driven by cost pressures and the
urgent need for product differentiation. Cur-
rently the research focuses on incorporation of
digital technologies into clinical trials and the
gathering of real world evidence. Further work
is being done on consumer-facing digital tech-
nologies to augment drug value. This product-
focused side of digital technologies is still in
early stage. Some biopharmaceutical compa-
nies, however, try to see digital tools as a way
to increase profits, while these may in fact
cause exactly the opposite effect.

The new sources of competition can also
provide a new source of partnerships and exter-
nal innovation for the incumbents. Over time
digital health and technology companies have
evolved to work closer with regulators in the
pharmaceutical sector, which is necessary in a
highly regulated health system. The narrowing
cultural divide with biopharma is making col-
laborations between the sectors easier. Cur-
rently biopharmaceutical companies do not
have the data infrastructure to properly exploit
digital tools, hence they rely on partners for
data analysis and software vending.

The major threats to the biopharma sector
are costs. The pricing pressure and the declin-
ing number of blockbuster drugs continue to
challenge revenue growth while the costs of
developing a drug remain high. The ongoing
decline in the return on investment (ROI) of
biopharma R&D is unsustainable. There has to
therefore occur a change in the biopharma
business models since otherwise the falling ROI
will threaten the sector’s viability.

4.2. The development of new biopharma-
ceutical business models

The changes that the biopharmaceutical
industry is undergoing will have a huge impact
on the type of business models the companies
in the sector will have to employ (Pisani and
Arlington, 2009). The companies need to im-
prove R&D productivity, reduce costs, exploit
the potential of emerging economies and
switch from selling medicines to managing
outcomes. These are difficult for a company to
achieve on its own. Biopharmaceutical compa-
nies must change their business models more
rapidly as otherwise they may get displaced by
prominent players entering from other sectors.
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Two main business models — federated and
fully diversified are proposed as potentially
effective models for the biopharmaceutical in-
dustry (Pisani and Arlington, 2009). The payer
pressure and the opportunities to build or buy
the required networks will accelerate the shift
to these new models. The traditional business
model, where one company focuses on the en-
tire value chain no longer suffices and will no
longer meet the market’s needs. It has been
shown that disruptive innovation in various
industries dismantles the prevailing business
model, where new players initially target the
least profitable customer segment and gradual-
ly move upstream to satisfy the needs of other
customers, and the old business model collaps-
es. The biopharmaceutical industry is currently
undergoing a period of innovation with the
talks of shifting the payment system to be
based on the results that drugs deliver.

All trends point towards the need for great-
er collaboration. New business models emerge
to account for the social, economic and techno-
logical changes taking place in the biopharma-
ceutical and healthcare landscape. These focus
on the development of multinational, multidis-
ciplinary networks which incorporate more
competences than are present in the biophar-
maceutical sector alone. The value chains of the
three parties involved, namely pharma, payers
and providers are highly interdependent. These
currently linear value chains are starting to
form a single, circular value chain, where feed-
back loops are being created.

In the federated model a company creates a
network of separate entities with a common
supporting infrastructure and goals. It draws
on the in-house as well as the external assets,
and balances size with flexibility. The federated
model has two variants: virtual and venture. In
the virtual model some or all of the company’s
operations are outsourced and the company
forms a management hub coordinating activi-
ties of its partners. Advantages of this model
include: lower initial capital outlay, more varia-
ble costs, more efficient use of resources, great-
er flexibility, greater opportunities for expan-
sion into new product or service areas and into
new geographical markets. A major disad-
vantage is a shift in the balance of power to-
wards suppliers. The venture variant of the fed-
erated model involves investing in a portfolio of
companies in return for a share of their intellec-
tual assets or capital growth they generate in-
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stead of outsourcing specific tasks. This model
is beneficial to the biotech sector as it reduces
the funding challenges and allows smaller com-
panies to learn from the established ones with-
out restraining their working culture. It allows
biopharmaceutical companies to make strate-
gic, long-term investments, explore new ave-
nues of R&D, and expand global manufacturing
and marketing. Challenges include gaining in-
vestment skills, which are different to the core
skills of the biopharmaceutical companies.

In a fully diversified model a company ex-
pands from its core business into the provision
of related products and services such as diag-
nostics, devices, generics, nutraceuticals or
health management. The disadvantages of this
model include a substantial investment in new
equipment, premises, personnel and major cul-
tural changes. This model may be best adopted
progressively — starting from opportunistic alli-
ances, through more strategic, longer-lasting
coalitions, and finally creating a fully federated
network of long-term partners.

4.3. The illustration of the changing posi-
tion of the incumbent firms in the biophar-
maceutical value chain

In Figure 12 the position of the incumbent
pharmaceutical firms with a fully-integrated
pharmaceutical company business model is
shown in orange. The incumbent firms formerly
covered the entire value chain with their inter-
nal competences spanning from science to
market competences.

In Figure 13 the position of incumbent phar-
maceutical firms in the initial convergence pro-
cess with biotechnology and information tech-
nology firms is shown. The incumbent pharma-
ceutical firms have moved to the market end of
the value chain providing primarily market
competences, while science and technology
competences have been supplied by the bio-
technology and information technology firms.

In line with our framework for the classifica-
tion of collaborations, with the advent of new
business models the incumbent firms would no
longer just sit at a particular place in the frame-
work but would instead form hubs coordinat-
ing the collaborations within the value chain
network (Figure 14). Through the management
hub model the transfer of knowledge compe-
tences within the network would be coordinat-
ed. Financial resources within the network
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would be coordinated through the investment
hub. Lastly, through the diversified hub model
the convergence process would be coordinated
with partners coming from other sectors.

5 Summary and outlook

In summary, an overview of collaborations
in the context of industry convergence has
been provided. Collaborations have been dis-
cussed with regards to competence gaps that
organizations seek to close during the conver-
gence process, as well as with regards to the
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intensity of the resource and competence inte-
gration. The conceptual framework developed
is illustrated by the example of the biopharma-
ceutical industry. The changes in the position of
the incumbent firms within the value chain
during the convergence process between the
pharmaceutical industry, biotechnology and
information technology are exemplified. The
study provides a new perspective on the disin-
tegration of the pharmaceutical industry value
chain and on the development of new business
models, which may lead to the disintegration of
the dominant industry logic on a level beyond

Figure 12 The position of the incumbent firms with a fully-integrated business model in the value chain (source:

own representation).

Competences Science

Activity Basic research

Strategic type Technology developer

Technology Market

Technology transfer Commercialisation

Technology-intense prod-
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Figure 13 The position of the incumbent firms in the value chain early on in the convergence process with

biotechnology and information technology sectors (source:
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Open innovation

Outbound innovation
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own representation).
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Figure 14 The new model of a coordinating hub (source: own representation).

Basic research
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Technology transfer

/

C Coordination hub )
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technological disruption. Future research could
include applying the classification framework
to investigation of the position of other types of
organizations in the value chain - e.g. start-ups
or small and medium enterprises, and their in-
fluence on the value chain disintegration. A
further study could also look to apply the classi-
fication framework to another convergent in-
dustry.
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