CAPABILITIES AND COM PETITIVE
ADVANTAGE IN THE FOREST
INDUSTRY

Edited by

JUHA-ANTTI LAMBERG

Aalto University School of Science and Technology

MIRVA PELTONIEMI

Aalto University School of Science and Technology

AALTO UNIVERSITY SCHOOL OF SCIENCE AND TECHNOLOGY
FACULTY OF INFORMATION AND NATURAL SCIENCES
DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT



FOREWORD

The research reported in this publication was conducted in "Capabilities and competitive
advantage in the forest industry" project funded by ForestCluster Ltd and Finnish Funding
Agency for Technology and Innovation (Teke$. The project was a part of Radical Market
Innovations Program managed by ForestCluster Ltd. The research was undertaken between
June 2009 and May 2010.
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CHAPTER 1

CAPABILITIES AND COM PETITIVE
ADVANTAGE IN THE FOR EST
INDUSTRY : EXECUTIVE SUMMARY

JUHA-ANTTI LAMBERG

Aalto University School of Science and Technology
juha-antti.lamberg@tkk.fi

MIRVA PELTONIEMI

Aalto University School of Science and Technology
mirva.peltoniemi@tkKk.fi

Capabilities are those knowledge, skills, and competencies that allow firms to operate in the
market place. What makes capabilities a challenge is the fact that they materialize only in
realized actions (patents, investments, sold products etc.). Otherwise, they are embedded in
processes, and routinelike interactions. From this vantage point, our research project focused
on the following questions:

What capabilities does the Forest Cluster possess?
What are the strengths and weaknesses compared to international competitors?
How and why capabilities interact with cluster evolution?

P w NP

How capabilities enable (and hinder) innovation and renewal?

Regarding the first research question, the Finnish Forest Cluster demonstrates strong

knowledge and skills in all areas of pulp and paperid OOO0OU8 %NOAI 1T Uh AO A OAO



experience in international business firms posses deep managerial knowledge and routines
related to supply chain management on a global scale. However, when we compare Finnish
firms to other industries or even to other firms in the same industry yet from a different
geographic area, we may witness alarming narrowness in the expressed set of capabilities.

Regarding the second research question, the comparative analysis reported in this book,
supported by earlier similar studies, shows that the Finnish / Scandinavian cluster is clearly the
most viable actor in the global paper industry. A worrying example, however, is the rapid
erosion of the North American cluster which culminated in the demise of Beloit in the late
Yyyl 68 ' O OEA 111 AT O6h 3AAT AET AGEAT Al OOOAO EO O«
being forerunner in new product launches, innovative activities, and a vivid network of a
variety of organizations. Relative to the North American story, hetrogeneity of organizations
and activities can be seen as trademarks of healthy development for the cluster as an entity.
However, as a variety of existing cluster evolution studies exhibits: competitive advantage at
cluster level is extremely vulnerable vhen firms turn from development mode to low-cost
strategy.

Regarding the third research question, our theoretical work in conjunction with the results
from our international comparative work, demonstrate that variation in capability portfolio is a
necessay antecedent of successful cluster evolution However, it is both conceptually, and
A£O0T 1 OEA PIiETO T &£ OEAx 1T &£ A1l OOOAO PiI 1 EAUh DOI Al A
from the capabilities identified in the firm level studies. That is, firm -specific capabilities do not
necessarily contribute to cluster level vitality. Vice versa, cluster level capabilities may not
contribute to firm level competitive success. Logically, the link exist yet (a) it does not neatly
materialize as empirical observations (the idea in capabilities really is that they are causally
ambiguous); and (b) the interests of different actors may collide (and often do) in ways that
prevent the use of shared knowledge and skills. Building on existing studies in cluster liteature
(especially Menzel and Fornahl, 2010), we may reason that the fundamental measure of cluster
level capabilities is the number of employees in the focal object of research. That is, individual
employees (from paper engineers to sales personnel) arené repository of capabilities. The
problem is that all these capabilities are tied to firm level activities, processes, and structures
not easily accessible when the interests of the whole cluster are at stake. This means that
cluster level policy making (strategy in other words) needs to address the links between
existing and new organizations as a way to keep the cluster vital.



Regarding the fourth research question, existing capabilities are the stock of innovations,

renewal, and inertia. New capabilities emerge as we write yet capability evolution takes time,

capabilities are always embedded in existing architectures, and are difficult to identify even by

OEA AAOT OO OEAI OAI OGAO jEBA8 EO EO OAI AGEOGAI U A
knowledge and skills yet no one literally knows what an organization can do expect focusing on

the realized activities). Thus, any viable strategy for the future must be based on the existing

capabilities simultaneously understanding the dynamics of the market phce. The few existing

studies on cluster renewal (especially studies focusing on the rejuvenation of the Ruhr are

metal industry) demonstrate that (a) birth of new firms and organizations is the way to

facilitate cluster renewal as new organizational actos create the new business models which

change the ways business is conducted, and raise the overall level of activity at the cluster level,

and (b) changes in the cluster and firm architectures (i.e. structures and incentives that drive

activities to certain directions) allow the full use of existing capabilities or even awakening of

OAT Of AT 0O AAPAAEI EOEAO88 30AE AOAEEOAAOOOAI ET 11
markets for ideas (allowing transactions between organizations that have ideas but no

capabilities with organizations that posses capabilities but no ideas); massive emergence of

spin-off companies; reduction or lowering boundaries between different clusters (e.g. between

SHOKs in the Finnish context); and active creation of interorganizatii T A1 BOT EAAOO | C
FEOI 686q AiT11¢c OEAOAA AOOET AOGO EAAAOG8 &ET AT T Uh A
renewal is increasing competition. On global scale, we can already witness how price

competition drives companies to explore new businessopportunities. Brought to the Finnish

context, this further underlines the need to have new firms even with interests overlapping

with those of the incumbent organizations.

Our widespread research also resulted in more material based findings which alsoatalyzed
preliminary problem solving discussion among the research group. These more emergent issues
are listed below.



Empirical findings

Comment / suggestion

Compared to the less efficient and less
focused firms of the 1970s, recent firms
are more efficient yet alsonarrowly
focused. This is a problem when the
market dynamics change.

A simple evolutionary logic suggests that more
variation increases probabilities of successful
selection (i.e. emergence of new successful products
and services). This would mean allowance of slightly
less focused innovation processes. Or the firms with
long history could simply conduct archeological
studies of their past and once ®dandoned business
ideas and technologies.

Overall depression regarding the
future of the forest cluster.

The paper market growth gradually slows down, and
may even decline. However, there are no signs that
even this traditional market would disappear z not
even mentioning the possible new business ideas.
Forest cluster is still a global player that offers career
and investor opportunities even after this particular
cycle turns upward. Our suggestion is that the forest
cluster should take an active role inmanaging the
image and public perception of the field. This is not
only a case of promotional activities yet requires more
fine-grained mechanisms acknowledged in the
institutional entrepreneurship literature.

Also, growth may be seen as an obsessiomther than
a fact. It may be that some (if not all) business
activities are not eternally viable or may lose their
viability over time. A truly radical business innovation
xI 01T A AA O EAAT GE&EU | AA
ARAT ET A8 ET OOdpdelfclosig @ET |
activities.




Overall confusion about the possible
new product areas regarding especiallyf
the bulk (e.g. bio-fuels) versus niche
product continuum.

Most probably, there is a market for different wood-
based business activities. Howeverespecially the
more niche market businesses most probably require
a massive number of new firms. Like one the
informants stated: if new businesses are seen as
attractive, firms and actors need to make crisp
decisions, and activate market and researcHunctions
accordingly z walk the walk.

One of the advantages of the forest
industry firms is the capability to
manage fully integrated mills.
Especially, when the energy question
comes more important this knowledge
may prove to be unique even in global
saale.

All existing capabilities, even if seen as supporting
activities, should be used in new business creation.

Structural changes in the raw material
market have changed the logic of how
wood material is bought.

Contrary to seeingthis change (ownership transferred
from rural areas to urban households) as a hurdle, the
cluster should analyzeand deeplythe logics of how
these new types of actors want to deal with their
forest areas. Customer is always righg even in
resource markes.

New technologies areincreasingly
invented and commercialized outside
Finnish borders. A crucial question is

if Finnish actors should focus on some
specific technologies instead of

I £FEAOET ¢ OEA OxEII

Even conceptually, evolution of technology and
business is almost impossible (at least very difficult to
foresee). Thus, allowing variation in research and
development is vital for the forest cluster
development vis-a-vis planned order.

10




The logic how new machinery and
other equipment is acquired drives the
whole industry towards isomorphism.
That is, the use of the dominant
consulting houses, and machine
producers makes radical development
virtually impossible. More specifically,
the way in which consultants are hired
by customers to turn competing offers
technologically similar in order to
make prices comparable lowers the
incentives for radical innovation.

If this mechanism, that clearly drives towards mimic
outcomes, is recognized it would also allow the
invention of business practices. Rferring to our
overall research findings and suggestion, this is a
specific case in which more competition (i.e. new
firms or existing firms offering new services) would
benefit the entire cluster.

Most of the individuals working in the
cluster firms share a very similar
educational and professional
background. What is more, this
homogeneity is strengthened by
following the traditional ways to
recruit new people from the same
institutions that have fed the industry
for decades.

A widespread consensus arong our informants was
that the cluster needs a radical shift towards
heterogeneity in the educational and professional
background of key employees. This is also the
mechanism that may start the process of new
capability emergence.

11




CHAPTER 2

INTRODUCTION

MIRVA PELTONIEMI

Aalto University School of Science and Technology
mirva.peltoniemi@tkKk.fi

ARNE KOHLER

Aalto University School of Science and Technology
arne.kohler@tkk.fi

1 BACKGROUND AND OBJECTIVES

The main objective of the researchreported in the current publication is to assess the
capabilities of the shareholders of ForestCluster Ltd (1) in relation to international competitors
and (2) as enablers of new business models and technological innovations. Here capabilities are
understood as a collection of routines and knowhow that combined enable firms to conduct
their business and to learn new capabilities as environmental change demands.

Capabilities are situated between intension and action, and they enable the firm to produce
intended outcomes (Dosi et al., 2000) Capabilities are higherlevel routines that enable the
firm to produce significant outputs of a particular type (Winter, 2003). Whether an

organization has a certain capability is often a matter of degregWinter, 2000). In literature

capabilities are often divided into technological, organizational and market capabilities, and
most studies aim at finding out the amount of a specific type of capability a particular firm

possesses (see Section 4 in the present publication).

12



Capability is an organization-level concept. Capabilities are built from lowerlevel routines,
individual skills, technological equipment and other assets that the firm possessegDosi et al.,
2000). Dynamic capabilities allow the firm to change in order to address rapidly changing
environments (Teece et al., 1997)This takes place through reconfiguring their resources to
respond to changing markets (Galunic and Eisenhardt, 2001, Brown and Eisenhatd 1997)
Organizational architecture defines how capabilities and other resources are organized in the
firm (Jacobides, 2006, Galunic and Eisenhardt, 2001)fhus existing capabilities may be
OAT OCAT EUAA O1 AAEEAOGA A AAOE imamicAdapabiliged are 1
learned and stable patterns of collective activity, that are used to continuously improve the
effectiveness of the organization(Zollo and Winter, 2002).

Here capabilities are approached from the viewpoint of cluster evolution.This choice has been
made because (1) the forest industries form a strong cluster in the Finnish economy and (2)
they have entered the mature phase of industry evolution. The challenge is to find plausible
routes to cluster renewal. Clusters tend to follow a predictable path or emergence, growth,
sustainment and decline (Menzel and Fornahl, 2010) The key variables that change during
such a process are technological heterogeneity of firms and the size of the cluster measured as
the number of employees (seeFigure 1). As a new cluster emerges, the heterogeneity of
accessible knowledge increases rapidly. Thereafter the incentives to increase efficiency drive
technological convergence. As the cluster faces the threat of decline, the firms may respond
through accessing and developing new knowledge that increases the heterogeneity of the
cluster. In this way new links may be built among cluster members, but also with outsiders, and
new businesses may be created.

Cluster size
-.--=.-.=- Heterogenity of accessible
knowledge

Cluster lifecycle

Emergence Growth Sustainement Decline

.. Renewal
N~

Size and heterogenity

Transformatiof' f--..
-'_'-—-___-—-

Figure 1 - Cluster life cycle (Menzel and Fornahl,  2010).
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In the research reported here, the main puzzle is to understand how and why capabilities are
related to cluster renewal. Capabilities emerge slowly as a product of history. This means that
competitive advantage must be built on the existing set ofcapabilities as the development of
new capabilities takes time. Moreover, not having a clear picture of the capabilities that exist is
an important hurdle in finding new paths for capability development. So far capabilities
research has concentrated on thefirm level. For example, of the five most highly cited
capabilities studies none go beyond the firm level(Teece et al., 1997, Kogut and Zander, 1992,
Leonard-Barton, 1992, Grant, 1996, Eisenhardt and Martin, 2000)Thus there is both an
academic and a pactical need to look at capabilities at the cluster level.

The above reasoning leads us to pose four research questions:
5. What capabilities does the Forest Cluster possess?
6. What are the strengths and weaknesses compared to international competitors?
7. How and why capabilities interact with cluster evolution?
8. How capabilities enable (and hinder) innovation and renewal?

To answer the questions above, we first conduct an international comparison of the capability
accumulation of forest industry firms. This forms a diagnosis that will guide further empirical
work reported in the remainder of the report.

2 DIAGNOSIS 6 INTERNA TIONAL COMPARISON OF CAPABILITY
ACCUMULATION IN FORE ST INDUSTRIES

Taking a quantitative perspective, capabilities may be best observed in the activities of
organizations. Actions are manifestations of internal organizational capabilities in the external
product-market environment. As Kiesler and Sproull (1982)first contended the capability to
take action always precedes action. Moreover, managers, and hence firms, are more likely to
engage in activities in which they possess some comparative advantage toompetitors
(Levinthal and March, 1993, March, 1991Dn the other hand, as organizations take action, they
garner experiencez constantly moving down a learning curve z and process knowledge that
over time becomes solidified in routines (Nelson and Winter, 1982) The sum of routines, both
tacit and explicit, in turn constitutes what is generally known as organizational capabilities
(Teece et al., 1997) Organizations sequence of prior moves hence reveals organizations

14



competitive strengths and indicate capailities possessed and gained over the course of the
organizations observed history.

Action data has been sourced using quantitative content analysis method¢Krippendorff, 1980)

of newsfeed data. The newsfeeds relating to the 200 largest paper & pulp ingtry firms during
19892009 was collected. This was done with an automated categorizing process based on
finding key terms in each newsfeed. The resulting codification was of astoundingly high
validity. However, we recognize that the cluster includes firms from a broader range of
industries. Still, the paper and pulp companies remain at the heart of the industry and though
the sample cannot give absolute values for any action it succeeds in presenting a comparative
view z a sufficient method for finding strengths and weaknesses. For a more detailed
description of the content analysis method refer to the methodology section in chapter 7.

Looking at the prior actions of the Finnish forest cluster (here analyzed as a part of a broader
Nordic cluster?) it portrays a vibrant and highly experienced image of the Nordic companies.
4 EEO -dy& welvdigests that the Finnish forest cluster owns competitive capabilities in
comparison to other regional groupings. Nonetheless, the overview of industry activity fails b
paint the whole picture; in the light of the findings, how and why do certain patterns of
activities emerge? Four interesting aspects rise from analyzing the history of actions taken
across regions in the forest industry during the past two decades. Thesrelate to (1) the
intensity of capability accumulation, (2) innovation capabilities, (3) collaboration capabilities
and (4) restructuring capabilities.

2.1 Intensity of capability accumulation

First, analyzing the development actions taken by regional clustes reveals that the Nordic
firms have garnered more experience than firms in other regions. Figure 2 presents the amount
of actions firms have taken in aggregate from 1989 to 2009 focusing on developing the
efficiency of current operations, whereas Figure3 includes actions that aim at creating value
through innovation. Furthermore, the sum of both exploitation and exploration activity of
Nordic firms has been rising between each fiveyear period except in 20042009. In contrast,

" The Finnish and Swedish forest clusters are highly interlinked and over the period of study a large part of the firms
have merged or acquied across the border of Finland and Sweden. Other Nordic companies are scarce in the sample
(n=1). Note, that the sample is constructed in an illustrative manner and contains paper & pulp firms as well as
machinery producers, but no other parts of the cluster (e.g. chemicals). Hence, findings are not absolute but provide
a basis for comparison.
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the reverse can be seen iNorth America and Asia. Based on these figures the Finnish forest
cluster should have superior skills in production and be relatively innovative. This should in
turn be seen in production efficiency, the number of new products launched and profitability
levels across the firms included in the cluster.

800
700
600
(2]
5 500 = 10891094
I3]
< 400 19941999
g m 19992004
»n 300
m 20042009
200
100 -
0 -
Africa America Asia Australasia Europe Scandinavia South America
North Americe Nordic
Figure 2 z Number of actions to improve current processes by exploiting existing capabilities 1989 -2009
(e.g.new equipment, new plant, and process innovation).
400
350
300
g 250 m 19891994
S 200 19941999
g m 19992004
S 150 -
n H 20042009
100 -
50 -
0 A

Africa North Americe  Asia Australasia Europe Nordic aSouth America

Figure 3 z Number of actions taken to explore new possibilities 1989  -2009 (e.g. reported innovations and
launched R&D projects).
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However, the large number of actions to improve efficiency and innovativeness by North

' i AOEAAT £Z£EOI O ET OEA AACEITEIC T &£ OEA Yyyi 80O AE
AOT 1T AAAT T ETC AT OE ETAEZEAEAT O (ské BhadD bnd QAA A OO £OI
Reichert, 2009) The findings indicate that high level of activity in exploitation or exploration

does not guarantee competitive advantage. This gives rise to two questions:

() Why are current capabilities in existing production processes or a h igh
innovation rate not enough?

(1) Is the Finnish cluster going to follow the declining path of North American
firms?

2.2 Innovation capabilities

Based on the absolute values in Figures 2 and 3, it is evident that the shares of exploitation and
exploration activities vary regionally. In the larger paper regions (i.e. North America, Nordic
countries and the rest of Europe), actions to improve efficiency by far outweigh innovative
exploration efforts. Further dissecting the efforts taken by firms to become competiive in
current domains (see Figure 4), it is apparent that most actions pertain to installing new
(enhanced) equipment, upgrading existing equipment and, to a lesser degree, to expanding to
new facilities. In comparison, process innovations have receivedafr less attention. Hence,
investment in new equipment is the most popular development action. However, a small
number of distributors stand for the global supply of machinery and technology in the entire
industry. Any advantage gained in efficiency by insalling machinery with new technology is
thus available with similar cost to competitors.

17
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Figure 4 - Share of exploitation development actions by type. Allocation of all exploitation actions during 1989-
2009.

Imitable increment al improvements cannot be the source of long term advantage as competitor
response will nullify such aspiration for competitive advantage (D'aveni, 1994, Kim and
Mauborgne, 2005) As stated above, the Finnish forest cluster has recently been one of the mbs
active regions to explore new productmarket possibilities. Still, the industry offering remains a
commodity with little premiums earned and few new niches of growth have been developed
(Diesen, 2007) Not just innovation efforts, but radical innovations are needed to break vicious
cycles of increasing competition and decreasing demand(Schumpeter, 1934, Porter, 1980,
McGahan and Silverman, 2001)Thus we pose the following questions:

(1) Why has then the material part of development actions in the industry
focused on production efficiency through the installation of new equipment?

(IV)  Why is radical innovation so difficult in the forest industry even though
efforts to innovate are numerous?

2.3 Collaboration capabilities

Activities taken in collaboration with fellow firms (e.g. joint ventures and partnerships) hint to
acquired skills in sourcing and sharing knowledge. The ability to discover, extend and utilize
knowledge beyond the single firm is the key strength in clustes (Menzel and Fornahl, 2010) As
seen in Figure 5, the firms in the Nordic cluster have on average been active collaborators

18



through forming numerous joint ventures and through non -asset sharing collaborations and
partnerships.

9
8 4
2 7 /- © Africa
: /
1] .
g 6 m North America
)]
T .2 /
SG ° A Asia
85 /
g % 4 / A Australasia
- 2 3
% A V @ Europe
£ 2 haN
- ? Nordic 1
1 n
0 - L'\ ca— : . .

0 1 2 3 4 5 6
Initiated joint ventures

Figure 5 z Initiated co -operation actions, categorized as asset sharing in joint ventures and norasset sharing
more loosely coupled collaborations and partnerships, made by regions firms 1992009. The plot shows the
aggregate of actions weighedy the amount of companies in the cluster in five year periods.

The intensive cooperation enables Finnish firms to effectively share knowledge, and
experience in partnerships hint to the existence of established routines for cooperating flexibly.
Benefits from the interconnectedness of the firms could be manifold. Siill, there is evidence
suggesting that strong network connections make cluster firms inert to change(Grabher, 1993)
and that too little heterogeneity hinders the emergence of new ideas(Jacots, 1969) The above
reasoning leads us to ask:

(V) What factors enable or limit the benefits of collaboration in Finnish forest
cluster?

2.4 Restructuring capabilities

The global distribution of paper and pulp consumption is shifting from Western industrialized
continents towards growing third world nations, especially booming Asian economies.
Moreover, demand fluctuates following major economic trends. These circumstances have
increased the importance of the ability to flexibly restructure around capabilities (Lamberg,

19



2005, Diesen, 2007) The changing environment requires the firms to change, but also to

actively reshape the industry landscape through consolidating or restructuring internal

capabilities to serve market demand effectively. Figure 6 shows the aggrete of

transformational actions taken from 1989 to 2009 by region.

A 900
800
700
600
500
400
300
200

B. 450
400
350
300
250
200
150
100

i 50

R g

$o*&° v ‘,)05&

m M&A Acquisitions

M&A Mergers

m Restructuring Permanen

Restructuring Partial/Temporan

Figure 6 z Aggregate regional (A) acquisition actions and (B) restructuring actions.

Both merger and acquisition activity as well as restructuring activity have been int&se in the

Nordic cluster compared to rival clusters. This indicates that the Nordic firms have perceived

such actions as either beneficial or absolutely necessary, and also that they have gained

experience of conducting and benefiting such actions. Nonetleless, it is unclear whether such

experience can be turned into competitive advantage. This gives rise to the following question:

(V1) In what ways has the Finnish forest cluster gained or failed to realize gains from

transformative action?
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3 RESEARCH PROCESS

The project begun with the four (1-4) research questions posed in Section 1. On the other hand,
the findings from the international comparison presented in Section 2 give rise to several
interesting questions (I-VI). The logic of the study is that the findings of the international
comparison guide the search for answers for the four research questions.

(1) Forest cluster capabilities

W
LT
'L

(2) Strengths and weaknesses

[

(3) Capabilities and cluster evolution

"
L1
L1

L1

(I11-1V) Innovation capabilities
L1

(V) Collaboration capabilities

(I-11) Capability accumulation
(VI) Restructuring capabilities
|

(4) Capabilities and renewal

Figure 7 z The logic of the study.

To tackle the research task, the project was divided into seven suprojects (Figure 8). First of

all, to ground the study on capabilities literature (A) the evolution of capabilities research was

studied with a bibliometrical method and (B) the methods used to operationalize capabilities

were studied through a review of 174 empirical capabilities studies published in togournals.

The sub-projects (A) and (B) forms Chapters 3 and 4.

3AATT An OF AT OxAO OEA OAOGAAOAE NOAOOEIT jYyq O
bi OOAOOedh Oxi Ai PEOEAAI OOOAEAO AT 1 AAOT ET ¢ OE
(C) Interviews with 30 experts serve a source of qualitative understanding of the issue.

(D) Annual reports were used for constructing selforganizing maps to gain a quantitative view.

The sub-projects (C) and (D) form Chapters 3 and 4.

AEEOAh O AT OxAO QEde théGhebyhE Brid wgakn&seDcbrapared to
ET OAOT ACET T AT AT i DAOEOTI OOGedh ET OAOT AGETT AT 1T AxOA
of different geographical areas. Findings from subproject (E) are presented in the previous

section.
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Methodological approaches

Research tasks

e -
(A) Evolution of
capabilities research

Capabilities \\ / \§ >/

i a
literature (B) Methods used to
operationalize Review and coding of 174 articles

\ L capabilities J/ L )
e ™\ - N

(C) Qualitative

Bibliometrics

Sl derstandi Interviews with 30 experts
evolution understanding

ithin the D, - "
V\{It .|n < . )
Finnish

| (D) Quantitative Self-organizing maps
forest cluster understanding of annual reports (1999-2008)

\_ . Z/ ° J
4 ( M) 4 =

(E) Comparison of
C it geographical areas o )
a:cpjnt:IL:I:tion E) Quantitative content analysis of
™ - By newsfeed data (1989-2009)
Lefhatione s (F) Exploration and
exploitation actions
\ \, y \ /
) ™
Capabilities in (G) Case descriptions
declining of renewal through Case survey
industries capabilities
& ~ < ) J

Figue 8 z Research tasks and methodological approaches.
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tendency to undertake exploitative and explorative actions. This Subproject (G) looks at

Fourth, to answer the questions (3)@ 1 x
and (4) @ 1 x
undertaken. Sub-projeA O

capabilities in declining industries through a case survey. This allows us to assess strategidsat
are successful in decline conditions and to identify interesting cases. These suprojects are
reported in Chapters 5 and 6.

Findings, answers to the research questions and conclusions are summarized in Chapter 1.
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CHAPTER 3

THE STRUCTURE AND EV OLUTION OF
CAPABILITIES RESEARCH IN 198@2009:
A BIBLIOMETRIC STUDY
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Aalto University School of Science and Technology
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1 INTRODUCTION

4EA OAOI OAAPAAEI EOEAOCS A1 1AOO ET OEA 1 EOAOAC
one iceberg among many, not easily recognized as different from several icebergs
near by(Dosi, Nelson & Winter 2000, p. 3).

Since the ideas proposed by, for example, éhrose (1959), Wernerfelt (1984), and Barney (1991),

AT A OEA OOAOGANOGAT O Ai ADKCAARAOHE Ax OEA OOROEBOAANR
capabilities has become a focal area in business strategy research. In contrast to the industrial
organization tradition that emphasizes the analysis of external forces, the resourebased view

j2"6QqQ EAO A1 ET OAOT Al A AOO j! O0i 6601IT C O B3EEI EU
the key to its competitiveness. In order to gain advantage related to its competitorsa firm has

to build resources that are valuable, rare, and hard to imitate and substitute (Barney 1991) or an
OAOOAO OO01T AEG OEAO EO EAOA* O OAPI EAAOA | $EAOEAE

AEAOA EO 11 Ai1TOAT 000 i1 xHAMGDRARO OGEIAT OUKA OLOA CEBREN 50DERDT OOA /
to this stream of literature (Acedo, Barroso & G&an 2006). For a debate on whether the resourcéased view is a

theory, see Priem and Butler (2001a, 2001b) ararney (200L TEA OAOi -ADAADROOEAxE EO OOAA Ai
throughout this study.
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Capabilities are one building block of this asset stock. According to Barney (2a; building on

$AEO VYypéqh A EEOI 8O0 OAOI OOAAOG ETAI OAA OAlI 1T A0«
attributes, information etc. controlled by a firm that enable the firm to conceive of and

implement strategies that improve its efficiency and A FZEAAAOE OAT AOOG8d6 | b8 YI Y&
capabilities are a central part of the resource base of an organization and thus, according to the
resourceAAOAA OEAxh AT EIi bl OOAT 6 ZAAOI O ET AAEETET C

There are quite many literature reviews on the resourcebased view and related concept$
Usually, however, the concept of capabilities is not explicitly discussed in these reviews and the
understanding of capabilities remains fragmented. This is why it is justified to conduct a
structured review on capabilities research in particular. Firstly, this approach has the potential
of revealing the most important works within capabilities research. Secondly, it can shed light
on the use of the concept of capabilities and its relatedness to other ancepts such as
organizational routines (Nelson & Winter 1982), dynamic capabilities (Teece, Pisano & Shuen
1997), combinative capabilities (Kogut & Zander 1992), and absorptive capacity (Cohen &
Levinthal 1990) that are also important to the resourcebased view.

Hence, this study is a bibliometric review of the structure and evolution of academic
capabilities research between 1986 and 2009. A bibliometric analysis is a structured and a
relatively objective way to study a field of research (Nerur, Rasheed &atarajan 2008). The
citation data of more than 2700 articles from 39 academic journals is analyzed with citation
analysis, cacitation analysis, and keyword analysis techniques. This is also a longitudinal study:
the time period is divided into four sub-periods in order to shed light on the evolution of
capabilities research.

To conclude, this study seeks answers to the following research questions:

i) What are the most important academic publications in capabilities research?

ii) How has the focus of capabilifes research evolved between 1986 and 20097

The first research question is answered by conducting a citation analysis. The second research
question is answered by cecitation and keyword analysis techniques.

® See, for example, Becker (2004) on organizational ratines, Wang & Ahmed (2007), Arendt & Bromiley (2009) or
Ambrosini & Bowman (2009) on dynamic capabilities,and Acedo, Barroso & Galan (2006) or Newbert (2007) on the
resource-based view.

4 Peng, Schroederand Shah (2008) make an exception since they regiv the concept of capabilities separately, too,
but from an operations management rather than a strategic management perspective.
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Capabilities research is simply considered to consist of research in business and management

that deals with the concept of capabilities z regardless of how the authors define this concept.

Hence, the aim of this study is to shed light on the use of the concept of capabilities within the

fields of management and business rather than to delve into one specific definition.

2 METHOD AND DATA
AEEO OAAOEITT EEOOO EIT OOI AGAAO dénlexpl@insAtehiatd A OAOI
collection process. This is followed by the description of the three specific techniqueg citation

analysis, cocitation analysis, and keyword analysisz employed in conducting the bibliometric
analyses.

2.1 Bibliometrics

Pritchard (196y q 1| £#£AOAA T 1A 1T £ OEA EEOOO AAEET EOEI T O 1
| AAT OAET ¢ O EEIh AEAITEI T AOGOEAO EO OOEA ADPDPI EAAC
ATTEO AT A TOEAO T AAEA T &£ AT i1 O1 EAAOEprocésses 8 £ 1y (
xOEOOAT Al i1 OT EAAGEI T 6 P8 énpaqs (AOEI ¢ AOEOEAEU
OAGEAXxET ¢ OAOEI OO POEI O AAEZEIT EOGEI T Oh "O1 AAOO i

quantitative study of physical published units, or of bibliographic units, or of the surrogates for
AEOGEAOCOG P8 ¢aiiqs 4EAOA AEAI Ei COAPEEA O1 EOO AOAY
articles. Generally speaking, the term bibliometrics thus covers a set of methods for analyzing

the structure of scE1 1 AOT U AT i1 O1T EAAOEI T h EOO OAOE AAEI ¢ C
OAEAT AAh OAAETTITcuh AT A OAET 1 AOOEEDPG j 7TEEOA O -

The bibliometric methods employed in this study are citation analysis, cacitation analysis, and
keyword analysis.Similar techniques have been used, for example, in the fields of management
information systems (Culnan & Swanson 1986), strategic management (Martinsons, Everett &
Chan 2001, Ramofodriguez & RuizNavarro 2004, Nerur, Rasheed & Natarajan 2008),
knowledge management (Ponzi 2002), marketing (Hoffman & Holbrook 1993, Baumgartner &
Pieters 2003), operations management (Pilkington & ListorHeyes 1999, Pilkington & Meredith
2009), entrepreneurship (Schildt, Zahra & Sillanpaa 2006), and economics (Cahlik 2000).

The most interesting bibliometric review from the viewpoint of this study is the one of Acedo,
Barroso, and Galan (2006) on the resourcdased view. Even though their study makes
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interesting remarks on the concept of capabilities, it does not discuss thisconcept separately.
Thus, it seems that the structure and evolution of capabilities research in particular has not
previously been analyzed with bibliometric techniques.

2.2 Data

A citation is the basic unit of analysis in bibliometric research. In this study, this citation data

was retrieved from articles in academic journals. There are two reasons for this. Firstly, articles

bOAT EOEAA ET EIT OOT A1 O AAT AA AT T OEAAOAA OAAOOEE
and accepted by other researchers (RameRodriquez & RuizNavarro 2004). Secondly, the

citation data of these journals is easily accessed through ISI Web of Science
(www.siknowledge.con). The citation data used in this study was retrieved from the Social

Sciences Citation Index (SSCI) in the ISI V@b of Science. This database indexes over 2000

journals from various social science disciplines.

The first step in gathering bibliometric data was the selection of journals from which the
citation data were retrieved. This is an important step in the datagathering process since the
selection of journals affects both the number and quality of the articles included in the analysis.
The aim in this study was to choose journals that are of high quality and that are associated
with capabilities research from the viewpoint of management and business.

There are three approaches to choosing the journals. The first approach is to rely on the
OAOAAOAEAOGO TO 1TOEAOO A@PARAOOOS EOACAI AT O ET A
Pilkington & Meredith 2009). This approach is problematic since it violates the objectivity

principle of a bibliometric study (Acedo, Barroso & Galan 2006). The second alternative is to

choose the journals based on their impact factors (e.g., Jarvinen & Sillanpaa 2007) or the

number of citations they have received (e.g., Cahlik 2000). The impact factor is based on the

number of citations that articles in a journal have received and it can be used in evaluating the

ET OOT A1 80 NOAI EOU ET AT i1 PAOEOIT Ol CiatbEReportET OOT Al
Social Science 2008 Edition). The third method is to choose journals that are publishing most

actively in the specific field of research under consideration (e.g., Schildt, Zahra & Sillanpaa

2006) z in this case, in capabilities research.

In this study, a combination of the two latter methods was used. Firstly, based on impact
factors, the top 40 journals from the areas of business and management were identified from
the ISI Journal Citation Report. Secondly, the 40 journals that includedthe largest number of
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capabilities-related articles were identified (using the search wordcapabilit* in the SSCI). The

first list has a relative emphasis on strategic and general management journals, while the
second list includes more journals from the felds of operations and technology management.

Finally, the top 25 journals from each of these two rankings were combined into a single list,
which, after deleting the overlaps, comprised 39 journals. This list is shown in Appendix 1.

Next, a search from hese 39 journals in the SSCI was conducted through ISI Web of Science.

The records in the SSCI were available from 1 January, 1986, and thus the investigated time

period was set to 1988June 2009. In order to achieve a longitudinal view on capabilities

research, the time period was divided into four sixyear subperiods: 1981991, 1992997,

199&2003, and 20042009. The search word used wasapabilit*, but the search wordcapability

OR capabilitieswould have yielded the same number of results. The seard@s yielded a total of

Ghai ¢ AOOEAI AO xEOE x1 OAO AACEITTEIC xEOE OAAPAAE
articles are calledciting articles. These citing articles cited a total of 79,406 articles that are

called cited articles. Table 1 sbws the number of articles retrieved for each period.

Table 1 Number of citing and cited articles for each sub-period

Years # citing articles # cited article:

1986711991 37 724
1992711997 412 10 731
199871 2003 868 25194
200471 2009 1436 42 757
198671 2009 2753 79 40¢

The citation data of these articles were then imported into four Microsoft Access databases
(one for each subperiod) using the bibliom etric software tool Sitkis (Schildt 2005). This

database contains, for example, information about the number of citations a cited article, an
author, or a journal has received, or about the frequency with which a keyword has appeared in
the citing articles. The data in these databases act as the basis for further bibliometric analyses.

1O OEEO AAOA 1T £OAT AT 1 OAET O OI T A TEOCOPAITETICO 1 ¢
or years of publication, several corrections were made. According to Schildt (2B4), it is

sufficient to identify 20750 top authors and make sure that their entries are correct. In this

study, the entries of the 55 most cited authors in each sukperiod were checked and corrected.

Following Jarvinen and Sillanpaa (2007), different edibns of the same book were also recorded

AO OEA 1T OECET Al AAEOEiIT h AOGAT OEI OCE OEAOA xAO A
between the editions.
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Also, the keywords that had appeared most frequently in the articles were identified and their
spelling was checked. In addition, different conjugations were unified. For example, the
keywords R-and-D and researchand-developmentwere changed into R&D, and the keyword
Resourcebased theorywas changed intoResourcebased view

2.3 Citation Analysis

Citation analysis is the systematic analysis of citation patterns in a scientific discipline. Citation
analysis is based on the assumption that when authors cite a document in their work, that
document is somehow important for their research. That is why frequently cited articles can be

regarded as more important building blocks of a research stream than articles with fewer
citations. (Ramos-Rodriquez & RuizNavarro 2004.)

In this study, a citation analysis was conducted in order to find the most cited documents
within capabilities research. In addition, the changes in the relative citation frequencies of the
most cited documents were investigated. The relative citation frequency of a document in a
sub-period is calculated by dividing the number of citations the document has received by the
total number of citing articles in the sub-period. Thus, the relative frequency is the percentage
of citing articles that have cited the document in question.

2.4 Co-citation Analysis and Cluster Formation

In his seminal article, Snall (1973) defines cecitation as the frequency with which two

documents are cited jointly by a third document. The number of co-citations can be
interpreted as a measure for the similarity of content of the two documents (RamosRodriquez
& Ruiz-Navarro 2004). Even though an author may cite one document for the purpose of
criticizing it and another document for giving credit to it, the popularity of the co -citation

method indicates that high co-citation strength is generally considered to indicate high

similarity of the two cited articles. Thus, co-citation analysis is a method for separating more
homogeneous research streams from a larger field of study (ibid.).

In this study, co-citation analysis is used to form separate clusters of highly cited articlesn the
capabilities research stream. The aim is to separate groups of important articles with high
mutual co-citation strength from each other, in order to see in what kinds of different ways the

concept of capabilities is dealt with in the literature. ThuOh OEEO OOOAU EAO
co-citation analysis since it aims to describe the structure and historical development of an
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scientific disciplines (Gmur 2003).

A normalized value of co-citation strength was used in order to emphasize proximity between
similar references that are cited less often than the most common references (Schildt &
Mattsson 2006). The Jaccard coefficient of similarity (S) was useds the normalization method.
If a and b represent the number of citations to documents A and B and a m b is the number of
common citations to both A and B, the Jaccard coefficientScan be expressed as:

anb

S(AB)=——M
(A B) a+b—anb

The Jaccard coefficient takes values from the rang®z1, where O represents no ceitations
between the two articles and 1 indicates that the two articles are always cited together (Schildt,
Zahra & Sillanpaa 2006). The Jaccard normalization was conducted for the most cited articles in
each subperiod by the bibliometric software tool Sitkis (Schildt 2005). The normalized co
citations strengths were imported to UCINET software (Borgatti, Everett & Freeman 2002)
which, in turn, produced a matrix showing the normalized co-citation strength for each pair of
articles.

The grouping of the articles into more homogeneous clusters was performed using a dense sub
network grouping algorithm that is implemented in the bibliometric software tool Sitkis
(Schildt & Mattsson 2006). The algorithm starts forming a group from the two articles that
have the highest normalized cocitation value. Next, it adds to the group the article which has
the strongest co-citation link weight to existing group members. This is repeated until the co-
citation link value is lower than a chosen cutoff value. The group is then separated from the
remaining network and the algorithm starts again from the most strongly connected two
articles. Consequently, the iteration yields a number of densely connected groups of articles.
(ibid.)

Following Schildt, Zahra, and Sillanpdd (2006), several different cutoff values for the
normalized co-citation strength were tested. As there are no established criteria for choosing
the cutoff value (ibid.), a value that produced a reasonable number of clusters &7) was
chosen. Additionally, as Schildt, Zahra, and Sillanpaa (2006) point out, the general results of
the analyses do not depend largely on the chosen cutoff value.
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After identifying the separate clusters of articles for each subperiod, a picture of the clusters
was drawn with Pajek software (Batagelj & Mrvar 2009). In these network pictures, the distance
and the width of the line between two nodes (articles) represent the normalized cocitation
strength between the two articles. The distances between the artiles are determined by a non
metric multidimensional scaling (MDS) algorithm (Scott 2000).

The number of the most frequently cited documents that were included in the analyses, the
minimum number of references a document must have had received in order tobe included,
the cutoff values used in forming the clusters and the number of separate clusters retrieved for
each subperiod is shown in Table 2.

Table 2: Number of documents analyzed, minimum citation counts for these documents, cutoff values of
normalized co-citation strengths, and the number of clusters in each subperiod

# of documents Min. # of Cutoff # of
Years included citations value clusters
198671 19918 2 0,35 5
19927119933 17 0,18 7
199871 20030 57 0,16 5
200471 200893 94 0,14 7

2.5 Keyword Analysis

The keyword analysis technique analyzes the frequency with which each keyword has appeared
in the citing articles during each sub-period. These keyword statstics, which can be derived
from the Access databases, help to map the most important themes and possible shifts of focus
in capabilities research. By analyzing the citing articles this technique thus complements the
citation and co-citation analyses thatanalyze the cited articles.
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3 RESULTS

The following sections present the most interesting findings from the citation analyses, ce
citation analyses, and keyword analyses. The aim is to highlight the most important areas of
inquiry and shifts in focus of capabilities research.

3.1 Citation Analyses

Appendix 2 presents the 30 most cited documents in the overall period between 1986 and 2009
and their raw and relative citation frequencies in each subperiod. The documents are ranked
based on the number of citationsthey have received.

One of the most important remarks that can be made from these citation statistics is that very
few of the 30 most cited articles have been cited during the first subperiod 1981991. For
example, the book The Theory of the Growth othe Firm by Penrose (1959), which is nowadays
considered one of the most important building blocks of the resourcebased view (Acedo,
Barroso & Galan 2006), was not cited by the citing articles during the first subperiod. This
suggests that capabilitiesresearch as a separate field of inquiry had not yet emerged during this
sub-period, even though many of the most important documents had been published in the
1980s or before.

In addition, the citation counts in the sub -period 1981991 are generally verlow: the article
Visual Interactive Modelling in Operational Research: Successes and OpportunitiasBell (1985)
was the only document that gained more than two citations. This is why the first subperiod
has been excluded from the following cacitation and keyword analyses: the results would be
neither interesting nor reliable.

AT OT T AT A 7 ET Oftn@ESolitionaly yifedry(of Ecbnbrkic Changeeems to have

i AET OAET AA OEA 1100 OOAAI A bPiI DOl AOEOU OEOT OCET O¢
(1991) article on the resourcéased view, it is the only document that has been in the top five

in each of the three latter sub-periods. Especially the chapters 35 in An Evolutionary Theory of

Economic Changg are considered important for the capabilities discussion (Foss 2003).

I AAT OAET ¢ OI -@ddibgihejchaptarsém@kes obBelrdalize that perhaps not so much

® These chapters are namedhe Foundations of Contemporary Orthodoxy{Ch. 3), Skills (Ch. 4), and Organizational
Capabilitiesand Behavior(Ch. 5).
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essential has happened in two succeeding decades of work on capabilities, competence,

evolutionary, etc., theories of the firm that goeO AAUT T A . A1 OI'T AT A 7ET OAOI
186.)
%OAT OET OCE . A1 OI1T AT A 7E1TOA080 jYypaq AT T E OAAI

work on capabilities, the article Dynamic Capabilities and Strategic Managemenby Teece,

Pisano, and Shuen (197) is the most cited document in the overall period of 19820009. It is

often cited as the seminal work on dynamic capabilities (EasterbySmith, Lyles & Peteraf 2009),

even though already Williamson (1991) noted the emergence of this concept. The dynamic
capabilities perspective builds on the traditional resourcebased view, but regards it as static

and considers that it has neglected the influence of market dynamism. Thus, the construct of

dynamic capabilities aims at explaining how certain firms succeedin gaining competitive

advantage in situations of rapid change (Eisenhardt & Martin 2000). Teece and colleagues

i Yyyaq AAZET A AUT AT EA AAPAAEI EOEAO AO OOEA EEOI
internal and external competences to addressragh| U AEAT CET ¢ AT OEOI 11 AT 006

4EA OEEOA 110060 AEOAA Al AOi KiimOResBuices "aAdOSudtdinddd j Yy
Competitive Advantage Barney builds his quest for sustained competitive advantage on the

assumption that resources are heterogeneous distributed across firms and that these resource

differences are somewhat stable. Barney (1991) views capabilities as one type of these firm
resources. According to him, these resources can be a source of sustained competitive
advantage only if they arevaluable, rare, imperfectly imitable, and non-substitutable (this has

1 AOGAO AAAT AAI T AA OEA 062).8 AEOAI Axi OEQS8

A4EA &£ OOOE 1100 AEOAA AT AOI AT O mRBsorptiveECAdacitAA A |, AOE
firm to recognize the value of new, external information, assimilate it, and apply it to

AT i i ACAEAT AT AOG6 P8 YapQqs 4EOOh AAOI OPOEOA AAj
capacity is especially importat in product development, where both prior knowledge and the

ability to exploit external knowledge are essential. One important remark that Cohen and

Levinthal make is the path-dependence of absorptive capacity: prior knowledge affects the

AE O 8 O to Aedric het @nlgs in the future. This is true with capabilities as well: early

investments in certain capabilities may to some extent limit the capability development

alternatives the firm has in the future.

The fifth most cited document is Kogut and ZanAA 06 O | Y yknaw@dgeAdd D& Birm A
Combinative Capabilities, and the Replication of TechnologyThe concept of combinative
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absorptive capacity. Combinatve capability is defined as the ability to exploit and recombine

both internal and external knowledge and capabilities in order to learn new things. It, too, is a
path-AADAT AAT O PEATTITATT1T OETAA EO OAOEAAO EIT OEA
relationships that are not easy to change. This is why learning by reconfiguring current

capabilities is often simpler than learning by creating totally new capabilities. Kogut and

. AT AAO6O OEAx OEAO EZ£EOI O 1 AAOT 1T Ax i&E&£thusO AU 2
somewhat similar to the view Teece, Pisano, and Shuen (1997) would adopt five years later.

The diverse nature of capabilities research is quite clearly illustrated by the range of topics that
the most cited documents cover. Not surprisingly, the most cited documents include the
seminal works on capabilities and routines (Nelson & Winter 1982) and the resourcdased
view (Barney 1991). The three other documents can be characterized as more recent
modifications to these initial ideas. Even though these modifications z dynamic capabilities,
absorptive capacity, and combinative capabilitiesz are named differently, they all share a
common theme: the reconfiguration of current capabilities.

The five most cited documents also illustrate the fragmentednature of capabilities research:
only the work of Nelson and Winter (1982) dealsspecifically with capabilities. For the other of
the five most cited works, the concept of capabilities is rather a building block for further
consideration than a separate feld of study on its own.

In addition, the most cited works are not explicit in how the concept of capabilities is related to

the concepts they deal with, i.e. dynamic capabilities, absorptive capacity, resources,

knowledge, and combinative capabilities. Fo example, as Wang and Ahmed (2007) note,
4AAAAR OEOATT AT A B3EOATS68O0 jYyyaq AAEETEOQEIT 1 A
definition of dynamic capabilities. ® Absorptive capacity, on the other hand, is defined as a type

of a capability (Cohen & Levinthal 1990) without addressing the question of what capabilities

are.

Of the 25 most cited documents, Figure 1 presents the four fastest growing and the four fastest
decreasing documents in relative frequency from the third to the fourth sub-period.

® According to Teece, PisanpAT A 3EOAT | Yyyaqh O4EA OAOI OAAPAAEI EOEAOS
management in appropriately adapting, integrating, and reconfiguring internal and external organizational skills,
resourcesAlT A £01 AGET 1T Ai Ai i pAOGAT AAG O 1 AGAE OEA OANOEOAI AT 60 i

AUl AT EA AADPAAEI EOEAO AO OOEA ZEOI 80 AAEI EOGU Oi EI OACOAOGAR
address rapidly changing environmdé 006 | P8 { Y Q8
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Figure 1 The four fastest growing and the four fastest decreasing documents in relative frequency from the
third to the fourth sub  -period

Figure 1 shows that, in addition to being the most popular document, the article by Teece and
colleagues (1997) has ained increasing popularity at a significant pace. The other three
documents with the fastest growing relative frequency are the articles by Eisenhardt and
Martin (2000) on dynamic capabilities, March (1991) on organizational learning, and Grant
(1996b) on OEA OET-RAODAACKHEAXxENh xEEAE AT 1T OEAAOO ETT xI
strategic resource for an organization. In contrast, the four documents with the fastest
ARKROAAGET ¢ OAI AOEOA EOAR O A Fofyshizaiod AlasciCintéditvd O | Yy B

Strategph " AOT AU O j Yypoqgq AOOEAT A 11 OOOAOACEA AEAAC
bl pOI AOEUAOGEIT 1T 1 &# OEA OAOIi OAI OA AT i PAOGAIT-AAS AT,
based view.

These recent changes in the relative frequencies indicate ahift in focus from the traditional
resource-based view to the dynamic capabilities view, the knowledgebased view, and learning
approaches. These findings are somewhat similar to those of Acedo, Barroso, and Galan (2006),
who note a division between the classic works from the resourcebased view and its more
recent applications. This shift in focus of capabilities research will be further discussed in the
following sections.

3.2 Co-citation Analyses

This section presents the groups of the most cited documentdor each sub-period. The lists of
the articles included in each cluster and the cluster network pictures are presented in
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Appendices 6. Following Gmur (2003), only the clusters that include at least three documents
that are all connected to each other ly a node are discussed here. This leaves out all clusters
with less than three documents and cluster S in which the three works are not all linked to
each other. In addition, articles outside of the clusters (i.e. articles in cluster 0) are not
discussed fere.

3.2.1 Clusters in 19861991

As noted before, the citation counts for the cited articles in this sub-period are very small.
Hence, the only reliable conclusion that can be made is that capabilities research was not yet
established during this sub-period, even though the theoretical foundations of the more recent
capabilities discussion were laid at that time. This is why the results of the cecitation analyses
for this sub-period are not further discussed here. However, the results of the ceaitation
analyses for this subperiod are presented in Appendix 3. These results include a list and a
network picture of the five clusters (clusters AZE) that emerged at a normalized cutoff value of
0.35.

3.2.2 Clusters in 19921997

In this sub-period, seven clusters of arttles emerged at a cuoff value of 0.18. These clusters
(clusters F¢L) are listed and depicted as a network picture in Appendix 4. Clusters F, G, H, and
I include at least three documents and are discussed here.

Cluster F: The ResourcBased View.This cluster consists of works on the resourcebased view

(Penrose 1959, Wernerfelt 1984, Barney 1991, Dierickx & Cool 1989) and on some of its

Appl EAAOCEI T 08 4EAOA ETAI OAAh &I O AgAi Pl Ah 0OAEA
OAOI OAT OA Al iamA QDIOAAB®IO jAlylyaq AOOEAT A T1 A A
AAOGAT 1 i AT Oh AT A ' 1T EO AT A 3AET AT AEAOGSO | YyyéQq x
factors in generating economic rent. The works by Porter (1980, 1985) are not generally
considered a building block of the capabilities discussion since they focus on the impact of

AGOAOT Al & OAROG i1 Aii DpAOEOE GlipditvOSratégiisphd@d OF 01 ¢
in this cluster, which indicates its influence on the whole field of strategic management (Nerur,

Rasheed & Natarajan 2008).

Cluster G: Organization Theory and Organizational LearningThis cluster contains two works
on both organization theory and on organizational learning. James March being a cauthor in
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one work on both of these topics is pobably one reason why these two research streams are
situated in the same cluster. The two organization theory classics in this cluster are March and
BEITT 60 | Orgdnipa@nsPATIAE 4 ET | BDOT 1 8 OrgapizaoiisanGctidnl Both
of these worksare rather all-inclusive studies on how organizations function. Issues covered in
these two books include, for example, control, incentives, structures, and rationality in
organizations.

4EA Oxi T OEAO xiI OEO EI OEEO AIOBOAOAAOAOEOQUAED
(1988) article that are both titled Organizational Learning. Argyris and Schén (1978)
concentrate more on individual learning within single organizations (Levitt & March 1988),

whereas Levitt and March (ibid.) examine the processof organizational learning. They view

learning as a routine-based, historydependent, and targetoriented phenomenon.
Organizational learning thus has features quite similar to those later attributed to
organizational capabilities (e.g., Dosi, Nelson & Wirter 2000).

Cluster H: Capabilities and Environmental ChangeStudies in this cluster focus on economic
and technological change and their relatedness to organizational capabilities. In addition to
AT OT T AT A 7ET OAXD &dlutipnédry Fhiedlly dAELoAd® EERangethis cluster
consists of two works that concentrate on technological change (Tushman & Anderson 1986)
and on different kinds of innovations (Henderson & Clark 1990). Tushman and Anderson
(1986) view technological changes as either competee enhancing (that build on existing
capabilities) or competence destroying (that require new kinds of capabilities). Henderson and
Clark (1990), on the other hand, investigate the interplay between innovations and different
organizational capabilities.

Cluster I: Early KnowledgeBased ApproachesThis rather fragmented cluster contains Lippman

AT A 201 A1 660 jYypaq AOOEAT A 11 AEsFEAEAT AU AEEEAC
articles on the early knowledgebased view. These two works are Wintes O j YyBaq AOO
Knowledge and Competence as Strategic Asséisi A +1 COO AT A : AT AAOSO | VY

introduces the concept of combinative capabilities.

3.2.3 Clusters in 19982003

In this sub-period, five clusters of articles emerged at a cubff value of 0.16. The articles in
these clusters (clusters MQ) are listed and depicted as a network picture in Appendix 5.
Clusters M, N, and O include at least three documents and are discussed here.
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Cluster M: The Resourc8ased View and Dynamic CapabilitiesThis cluster in very similar to
cluster F in 19921997: it contains the seminal works on the RBV and some of its applications.
In addition to the applications in cluster F, cluster M introduces a new one: the construct of
dynamic capabilities (Teece, Pisano & Buen 1997).

Cluster N: KnowledgeBased ApproachesThis cluster consists of works that focus on knowledge

AO Al EIi pi OOAT O OOOAOACEA OAOI OOAA &I O T OCAT EUA
appeared already in cluster 1), all of the works in thi cluster have been published in the 1990s.

AEEO EO A OECT 1T &£ OEA OAI-AMOESOR OBANA A OIOET GE DEEDOI
all of the works in this cluster have this unifying theme, they also differ in how they approach

it. Zander and Kogut (1995) and Szulanski (1996), for example, examine the transfer of
AADAAEI EOEAO j OOAE AO AAOGO POAAOEAAQ xEOEET 1 OCA
absorptive capacity has already been discussed in the previous section. Nonaka (1994) and

Nonaka and Takeuchi (1995), on the other hand, concentrate on the dynamic processes related

to the creation and transformation of tacit and explicit knowledge within organizations.

Cluster O: Organizational Learning. This cluster is very similar to cluster G in 19921997.

AET T DPOTT80 jYybaq AITTE EAO AAAT OAPI AAAA AU - A
exploitative actions in organizational learning. This framework is somewhat similar to the

division of capabilities into productive and dynamic types (see, for example, Jacobides 2006).

Applying this analogy, dynamic capabilities are directed towards exploring new resource
configurations (Teece, Pisano & Shuen 1997, Eisenhardt & Martin 2000) whereas productive

j Ascsh *AAT AEAAO OlevelE1 DADARET EQEA® jONEAIGGAO al i ¢
iT00 100 T £# OEA EEOI 80 AOOOAT O OAOI OOAAOS

3.2.4 Clusters in 20042009

In this sub-period, six clusters of articles emerged at a cubff value of 0.13. The articles in these
clusters (clusters RW) are listed and depcted as a network picture in Appendix 6. Clusters R,
T, V, and W include at least three documents and are discussed here.

Cluster R: The ResourcBased View and Dynamic CapabilitiesThis cluster is quite similar to

clusters F and M in the previous subpeOET AO8 )1 AAAEOEIT O 4AAAAR O
article, also the two other works on dynamic capabilities (Eisenhardt & Martin 2000, Zollo &

Winter 2002) are placed in this cluster. It is interesting that the knowledge-based view and

learning approaches have formed separate clusters but the dynamic capabilities view is very
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tightly connected to the representative works of the resourcebased view. As Wang and Ahmed
(2007) and Acedo, Barroso and Galan (2006) note in their reviews, the construct of dymic
capabilities is complementary to the resourcebased view. The findings in this cluster analysis
indicate the same. It thus seems that Williamson (1991) has been on the right track when
pondering on where the concept of dynamic capabilities would be phaced in regard to the
resource-based view:

The leading efficiency approaches to business strategy are the resotesed and

OEA AUl Ai EA AADPAAEI EOEAO ADPDPOT AAE 8 )0 EO 1
literatures will play out z either individually or in combination. Plainly, they deal

with core issues. Possibly they will be joinefh. 76.)

Cluster R also includes three works on the knowledgebased view (Cohen & Levinthal 1990,
Kogut & Zander 1992, Grant 1996b). Most probably, this results from the choice dhe cut-off

value for the normalized co-citation strength and does not indicate any significant change in

the structure of capabilities research.

Cluster T: Organizational Learning. This cluster is very similar to clusters G and O in the

previous sub-periods. The works on organization theory have dropped out and this cluster

Al 1T OEOCOO T &£ xI OEO 11 1 OCATEUAOGETTAT 1 AAOTEIC8 )
- AOAEGO jYyyYq AOOEAI AO OEAO EAA APbAAOAA EIT OE
, AOET OEAT AT A - AOFE dvQopig of \Lgamilg T &tield lisRa further

ET OAOOECAOEIT 1 &£ Aobl 1 OAOETIT AT A Agbi i EOAOEIT
AAPDAAEI EOEAO T £ 1T OCAT EUAOCET 1T 06 j EAEA8QS

Cluster V: Transaction Cost Econonds. The most important works in this cluster are
7TEITEAI 61180 jYyaih VYypiq AiTEO i1 OOAT OAAOGEI T

I £#EAOO A OCi OAOT AT AA PAOODAAOGEOAG Ol-badedwriid AOO O«
that Williamson (1999) AA1 1 6 OEA OAT i PAOAT AA PAOOPAAOEOAGS8 !
seem to be cited as an antithesis to the capabilities view. For example, Williamson (1975, 1985)

views the firm as a governance structure whereas the competence perspective considerseth

firm a bundle of related resources (Williamson 1999). Researchers within the competence
perspective, on the other hand, have criticized transaction cost economics as static (ibid.).

More recently, however, there has been interest in how capabilities andtransaction costs

overlap and complement each other (ibid.) and ceevolve (Jacobides & Winter 2005). Teece,
OEOATT AT A 3EOAT jYyyaqh O7TTh AOEI A OEAEO OEAT OC
works.
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Cluster W: KnowledgeBased ApproachesThis cluster in very similar to cluster N in 1998 2003.

A new work in this cluster is the article by Grant (1996a), which presents a very clear view of

OEA AT 1TTAAOGAAT AGO T &£ ETTx1 AACA AT A AAPAAEI EOEAOS
organizatonal AADPAAE]I EOU EO OEA ET OACOAOEIT 1T &£ EI AEOGEAOD/

325 Changes i n the Clustersé Relative Fregqg

Table 3 presents the relative frequency of each cluster discussed above. It is calculated by
dividing the total number of citation s that documents in each cluster have received by the
number of citing articles. This relative frequency is the average number of citations that each
citing article has made to cited articles in a cluster. A relative frequency of 1.5 of a cluster would
thus indicate that each citing article has, on average, cited 1.5 articles of that cluster. It must be
noted that because of the different number of articles in each cluster the relative frequencies of
clusters within different sub-periods are not perfectly comparable. However, this analysis
reveals some interesting findings about the evolution of capabilities research.

Table 3 The relative frequencies of the most important clusters

Sub-period Cluster Rel. freq.
0.74
0.20
0.26
0.14
2.03
0.61
0.22
1.96
0.26
0.23
0.33

19921

19981

20041

s(<|4|mlo|z|Z]l-|x|[o]|m

The most important observation that can be made from table 3 is that themost central cluster
(clusters F, M, and R) gained significant popularity at the end of the 1990s. In 1992997, cluster
F gained an average of 0.74 citations from each citing article whereas in 1988003 each citing
article cited an average of 2.03 arti@s in the M-cluster. This observation can also be made by
having a look at the network pictures presented in the Appendices. In 19921997 the articles in
cluster F are still relatively far apart from each other, whereas in 2008009 the central articles
in cluster R are very close to each other.
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These findings indicate that in 1992003 capabilities research reached a relative consensus on
which works are the most important building blocks of the research stream. It can also be seen
that the extensions to the traditional resource-based view (i.e. the knowledge and learning
approaches etc.) seem to be almost equally popular. In addition, they all are far behind the
central cluster in popularity. Only the dynamic capabilities approach has gained a more
established position at the core of capabilities research.

3.3 Keyword Analyses

This section presents the most interesting findings from different keyword statistics in order to
further highlight the shifts in focus of capabilities research.

In the sub-period 198191, the keywordscapability or capabilities do not appear in the citing
articles. This, too, indicates that during this period, the concept of capabilities had not yet
emerged as a separate field of study. In addition, the frequencies of the keywords durgthis
sub-period are very small: the keywordssimulation, attitudes, and evaluation appear in two
citing articles during the sub-period, whereas all other keywords appear only once. This is why
the first sub-period has been excluded also from the followirg keyword analyses: because of the
small number of keywords, analyzing them would not yield any reliable or interesting results.

Table 4 lists the most common keywords in the citing articles.

Table 4: The 18 most common keywords in 1992 72009

Keyword Count Keyword Count
1 Innovation 663 10 Strategy 321
2 Capabilities 642 11 Technology 290
3 Firm 614 12 Industry 275
4 Performance 556 13 Perspective 235
5 Competitive advantage 465 14 Models 233
6 Resource-based view 375 15 R&D 228
7 Knowledge 363 16 Product development 195
8 Management 351 17 Absorptive capacity 180
9 Dynamic capabilities 346 18 Networks 176

Having exduded such general keywords agirm, management strategy, perspective and models
from this list, we are left with some important (although not very surprising) findings. The
frequent occurrence of the keywordsinnovation, R&D, and product development for example,
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can be interpreted as one implication of the somewhat popular approach in empirical research
to use product development performance as a measure of capabilities (Wang & Ahmed 2007).

One interesting remark that can be made from Table 4 is the absnce of the keywords
(organizational) routine or routines (Nelson & Winter 1982). Actually, these words have
appeared as keywords in ho more than 22 articles in 1992009. However, many prominent
authors have considered routines the building blocks of capailities (Dosi, Nelson & Winter
2000) or capabilities as a type of a routine (Teece, Pisano & Shuen 1997, Eisenhardt & Martin
2000, Winter 2003). On the other hand, Becker (2004) notes that the concept of routines has
gained increasing popularity in the past years.

Felin and Foss (2009) offer an explanation for this phenomenon. They note that there has been

A T AAE T &£ ET OAOAOGO ET OEA T OECET O 1T &£ AAPAAEI EC
AAPDAAEI EOEAO 1 EOAOAOOOA 8 E Aldor Higdeh brdeOcoasihucts) 1 1T OAA
xEOET 00 EEO0O0O AAET ¢ Al AAO AAT OO OEAThGsirdufmed UET C C
might be so implicitly attributed to the concept of capabilities that they have not received

much attention on their own right . In addition, defining capabilities as routines is often
AOEOEAEUAA &I O AAET ¢ OAOOITTCEAAT AT A A& O AOAAO
routines, routines come from previous routines etc. (Collis 1994, Felin & Foss 2009).

Figure 2 on the next page presents the changes in the relative frequency of the most common
keywords during the three latter sub-periods. Relative frequency is calculated by dividing the
number of times a keyword has appeared in the citing articles during a sukperiod by the total
number citing articles in that sub-period. This ratio shows the percentage of citing articles in
which the keyword has appeared. The keyworddynamic capabilities has gained the most
notable increase in relative frequency. This can be interpretechs another indication of the shift
from the traditional resource-based view to the dynamic capabilities view at the end of the
1990s.
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Figure 2: Changes in the relative frequency of the most common keywords in 1992 72009

A4EA AEAT CAO ET OEA EAUxT OAOS8 OAI AGEOA EOANOAT AE
shows the largest percentage changes in relative frequency from the second to the third and
from the third to the fourth sub -period.

20,5 %
8% 1 T 20 %
6,1% ..
6% - 58% 19921 1 o, m19987 :
m19981 2 123 % m20047 :
o 3,8% 10,1% 100% 10,0 %
4% 1 10 % - 82%
5,8 %
2% - 12% 5 9% 4 38%
0,5% 0,7% 0,7%
0% 0% : : ;
Dynamic Product Networks  Absorptive Dynamic  Absorptive Models Industry
capabiites  development capacity capabiltes  capacity

Figure 3. The four keywords with the fastest changing relative frequency from the second to the third and
from the third to the fourth sub  -period

Figure 3 indicates, above all, that the concept of dynamic capabilities has gained popularity at
the fastest pace. In addition to the concept of dynamic capabilities, the use of the concept of
absorptive capacity seems to have increased significantly. Zahra dnGeorge (2002) have
reviewed the discussion around the concept of absorptive capacity and they, too, have noted
the growing use of the construct. According to Zahra and George (ibid.), the concept of
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absorptive capacity has been attributed to a variety otheoretical lenses, such as organizational
leaning (e.g., Szulanski 1996) and dynamic capabilities (Mowery, Oxley & Silverman 1996),
which has led to diversity and ambiguity in its definitions. Having reviewed past definitions,
Zahra and George (2002) défie absorptive capacity as a dynamic capability. This connection
between the concepts of absorptive capacity and dynamic capabilities seems to have gained
considerable popularity: in 199§&2003, three citing articles had both concepts as keywords,
while in 200422009 the number of such articles had increased to 60.

This finding is in line with the cluster analyses presented in Chapter 3.2. In 1992997, Cohen

AT A |, AOGET OEAI 60 jYyyli q AOOCEAIT A 11 -chskeOwitich OEOA A
indicatesthAO OEA AT 1T AAPOSO OAI AGAAT AGO O OEA AAPAAE
its relatedness to other concepts remained unclear. In 19982003, however, the article is placed

in cluster N with representative works from the knowledge-based view. Finaly, in the sub-

period 200&4 1T T yh EO EO OADAOAOAMAOAED! D DA AEAIEd 1 AACA
which includes the seminal works on the resourcebased view and on dynamic capabilities.

Thus, it might be that the concept of absorptive capacityhas gained increasing popularity ever

since it has been attributed to the concept of dynamic capabilities.

Other interesting remarks can be made from Table 5, which lists the most common keywords
that include the word capability or capabilitiesin some form.

Table 5: The 18 most common keywords that include the word capability or capabilities in 199272009

Keyword Count Keyword Count
1 Capabilities 642 10 Competitive capabilities 11
2 Dynamic capabilities 346 11 Marketing capabilities 10
3 Organizational capabilities 70 12 Innovation capability 8
4 Technological capabilities 53 13 Core capabilities 7
5 Firm capabilities 27 14 Country capabilities 6
6 IT capabilities 21 15 Resources and capabilities 6
7 Process capability indices 17 16 Capability-accumulation 5
8 Combinative capabilities 16 17 Innovative capability 5
9 Capability maturity model 15 18 Strategic capabilities 5

Table 5 shows that the most popular term attributed to the concept of capabilities isdynamic.
It can also be seen that the concept of capabilities is used in a variety of contexts: from firm
level analysis to countrylevel analysis and from IT and technology to marketing and
innovations. Process capability indices, on the other hand, are used irstatistical process

45



control in manufacturing (for a bibliography, see Spiring et al. 2003) and the capability
maturity model is used in software development (Paulik et al. 1995).

4 DISCUSSION

In this section the research questions are answered by highlightig the key findings from the
citation, co-citation, and keyword analyses.

4.1 The Structure of Capabilities Research

First of all, the analyses in this study have not revealed an individual stream of research that
that build on the concept of capabilities. The variety of issues attributed to the concept of
capabilities suggests that a view similar to the one of Dosi, Nelson, and Winter (2000) is quite
widely adopted.! AAT OAET C OfI cagaBlebfisbme @ihg is tdhave a generally reliable
AAPAAEOU O1 AOET ¢ OEAO OEET ¢ AAIT OO AO A OAOGOI O
view, almost everything a firm purposefully and repeatedly does can be called eapability: e.g.,

if a firm is able to execute a marketing campaign, it has a marketing capability. This all

ET Al OOEOA OEAx 1T £ AADPAAEI EOGEAO AT A OEA OT AAO OAC
& Winter 2002, p. 340) could explain the multitude of different issues that have been attributed

to this concept.

There are many similarities between the cecitation networks in this study and the ones in the

bibliometric study of Acedo, Barroso and Galan (2006) on the resourcédased view. It thus

seans that there are no significant differences between the concepts of capabilities and

OAOI OOAAO8 3 EIEI AOI Uh " AOTAUBO jYyyYQ xEAAT U A,
capabilities, organizational processes, firm attributes, information etc. cortrolled by a firm that

enable the firm to conceive of and implement strategies that improve its efficiency and
AEEAAOCEOAT AOOGoe (P8 YIivYqQq |1 AEAO 11 AEOOET AQGEI T AAO

In addition, Priem and Butler (2001a) note that almost everythirg associated with a firm can be
AAT T AA EOO OAOI OOAA8 &AITET AT A &1 00 jallyqh 11 ¢
proffer definitions, they often pack so much into routines and capabilities that they effectively
EOOAI £86 j B8 VYiysq 4EAOA EA
findings of this study. It seems that almost everything a firm possessescan be called its

become identical to the organiU A QE T 1

resource, whereas almost everything itdoescan be called its capability. Foss (2003) uses the
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term OOEA 1 OCAT EUAOCEI T Al AAPAAEI EOEAO ADPDPOI AAES
dynamic capabilities, competence approaches, and the evolutionary theory of the firm. In this

study, capabilities research thus consists of works that apply the organiZ&gnal capabilities
approach.

It thus can be concluded that, from the viewpoint of this study, the capabilities discussion is
almost identical to the discussion around the resourcebased view. Capabilities research has its
roots in the seminal works on the resourcebased view and on dynamic capabilities. This
theoretical foundation of capabilities research is quite firmly established. Influential extensions
to this basic core have also emerged. The most important extensions are the knowledgeased
and the learning-based approachesgz however, neither one of these has such an established
position as the dynamic capabilities view.

4.2 The Evolution of Capabilities Research

Two conclusions can be made on the evolution of capabilities research. First of all, the low
citation counts in the first sub -period indicate that capabilities research emerged as a field of
study first at the beginning of the 1990s. However, the theoretical foundation of capabilities
research had already been laid by Penrose in 1959, Nelson andiér in 1982 and Wernerfelt in
1986.

Secondly, the most significant shift in focus of capabilities research is the shift towards the
dynamic capabilities view at the end of the 1990s. The article by Teece, Pisano, and Shuen
(1997) seems to have generatedreat interest towards this concept. However, only two other
works on dynamic capabilities (Eisenhardt & Martin 2000, Zollo & Winter 2002) have been able
to receive enough citations to be included in this study. The dynamic capabilities view is also
placed in the same cluster with the works on the resourcebased view. This, too, indicates that
this stream of research has not yet formed its own, established literature apart from the three
works mentioned above.

In addition to the dynamic capabilities approach, also the learning and knowledgebased
approaches have become more popular in comparison with the traditional resourcebased view.

The learning approach dates back to the organization theory classics of March and Simon
(1958) and Thompson (1967), and AMOEO AT A 3AEET 860 j YyapqQq AITE
More recently, the learning approach has been attributed to dynamic capabilities (Zollo &
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Winter 2002). The knowledge-based approach has emerged more recently and all of its most
representative workshave been published in the 1990s.

5 LIMITATIONS

The main limitation of a co-citation analysis is that an author may cite a document for multiple

reasons. Cacitation analysis predicts that most citations are made in order to agree with a

work and thus high co-citation strength would indicate high similarity of content between two

documents. However, an author may cite a document also in order to show disagreement with

its ideas. In this study this is partly the case with the works by Williamson (1975, 1985)yhich

are probably quite often cited as an antithesis for the resourceA AOAA OEAx8 01 OOA0B80
industrial -organization books, on the other hand, seem to be among the most cited works

because of their vast influence on all strategic management mearch (Nerur, Rasheed &

Natarajan 2008).

Another limitation of bibliometric techniques is that they only focus on the most cited
documents. Because older documents have been exposed to the scientific community for a
longer time they are more likely to be cited. Thus, the most recent developments of capabilities
research are not covered in this study. However, as RameRodriguez and RuizNavarro (2004)
note, citation count can be considered rather a sign of influence than of quality. Thus, an
analysis basedn citation counts is a good way to reveal the intellectual bases of a discipline.

Some limitations also result from the research design of this study. The results have been
influenced by, for example, the journals chosen to be included in the study, thedivision of the
overall time period into four sub-periods, the algorithms used for generating the clusters of
articles and their network pictures, the chosen cutoff values for the normalized co-citation
strengths, and the search wordcapabilit* used in sarching for the articles in I1SI Web of
Science. Due to an easy access through ISI Web of Science, only citations in journal articles
have been analyzedz thus leaving out citations made in books, congress proceedings, and
doctoral theses, for example.

All of these subjective choices also violate the objectivity principle of a bibliometric study.
Some of the limitations mentioned above have no solution (RamosRodriguez & RuizNavarro
2004). The other limitations have been approached by following earlier stdies. No conclusions
have been made based on unreliable findings such as the edtation network of the first sub -
period (19861991).
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6 CONCLUSIONS

Because of the wide range of topics that are placed within capabilities research, the results
obtained in this study are rather general. Now that a wide picture of the use of the concept of
capabilities has been drawn, it would be of value to focus more specifically on some of the
topics within capabilities research. These include, for example, the concepts of dyamic
capabilities, absorptive capacity, and combinative capabilities. Additionally, it would be
interesting to further delve into different forms of capabilities such as marketing, innovation,
or product development capabilities. A bibliometric analysis concentrating specifically on
dynamic capabilities, for example, would be suitable for identifying the origins and more recent
developments of this rapidly growing research stream. A large share of the most cited works in
capabilities research are conceptuband a review of empirical capabilities research would be of
value, too.

4EA OAOGAAOAE NOAOOEITT O EI OEEO OOOAU xAOAgq 07
bOAT EAAGEIT O ET AAPAAEI EOEAO OAOCAAOAEes AT A O(T »
betweAT YypBO AT A aiiyeo ,TTEETC AAAE AO OEA O0OAO0OI O
bibliometric techniques used may not have been the most appropriate for answering these
NOAOGOEI 1 068 )& OEA OAOI OAADPAAEI EOE AnO enphicAlIAAOAE S
research on capabilitiesper se this research is not very well covered in this study. Since this

kind of research has not been very popular (Felin & Foss 2009), such works are not among the

most cited documents that have been analyzed here.

In contrast, this study has investigated to what kinds of topics the concept of capabilities has

been attributed in the past. This study has thus adopted a wide view on capabilities and the

OAOI OAAPAAEI EOEAO OAOAAOAE@s of the conOeptihf cdphbilited £A O O
This stream of research covers such topics as dynamic capabilities, organizational learning,
knowledge, and technological change. The analyses conducted in this study offer a rather

comprehensive view on the structure ard evolution of this kind of research on capabilities.
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APPENDICES

Appendix 1: Journals Included in the Study

Impact  # of
Journal factor records

Academy of Management Journal 6.079 a7
Academy of Management Learning & Education 2.889 2
Academy of Management Review 6.125 48
Administrative Science Quarterly 2.853 12
European Journal of Operational Research 1.627 113
Harvard Business Review 1.793 91
IEEE Transactions on Engineering Management 1.156 53
Industrial and Corporate Change 1.165 64
Industrial Marketing Management 1.403 76
Information & Management 2.358 54
International Journal of Operations Production Management 1.725 95
International Journal of Technology Management 0.526 208
Journal of Business Research 0943 72
Journal of Consumer Psychology 2.841 1
Journal of International Business Studies 2.992 74
Journal of Management 3.080 34
Journal of Management Information Systems 2.358 35
Journal of Management Studies 2.558 88
Journal of Marketing 3.598 44
Journal of Marketing Research 2.574 8
Journal of Operations Management 2.420 53
Journal of Organizational Behavior 2.441 7
Journal of Product Innovation Management 2.650 70
Journal of Retailing 4.095 5
Long Range Planning 1.617 53
Management Science 2.354 79
Marketing Science 3.309 17
MIS Quarterly 5.183 40
Organizational Behavior and Human Decision Processes 2.740 7
Organizational Research Methods 3.019 2
Organization Science 2.575 98
Organization Studies 1.857 46
R & D Management 2.043 59
Research in Organizational Behavior 2.444 2
Research Policy 2.655 134
Strategic Management Journal 3.344 221
Technology Analysis & Strategic Management 0.735 67
Technological Forecasting and Social Change 1.761 54
Technovation 1.907 122
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Appendix 2: Citation Statisticsd Raw and relative frequencies of the most
cited documents

19861 200
2753 citing articles
Rank Citations Rel. freq.

19861 199
37 citing articles
Rank Citations Rel. freq.,

19921199
412 citing articles
Rank Citations Rel. freq.

19987 200
868 citing articles
Rank Citations Rel. freq.

200471200
1436 citing articles
Rank Citations Rel. freq.

Teece, Pisano & Shuen (1997)
Nelson & Winter (1982)
Barney (1991)

Cohen & Levinthal (1990)
Kogut & Zander (1992)
Wernerfelt (1984)

Prahalad & Hamel (1990)
Penrose (1959)

Dierickx & Cool (1989)
Leonard-Barton (1992)
Eisenhardt & Martin (2000)
Porter (1985)

Porter (1980)

March (1991)

Peteraf (1993)

Nonaka & Takeuchi (1995)
Amit & Schoemaker (1993)
Henderson & Clark (1990)
Williamson (1985)

Grant (1996b)

Teece (1986)

Nonaka (1994)

Williamson (1975)

Levitt & March (1988)
Barney (1986)

Grant (1996a)

Tushman & Anderson (1986)
Szulanski (1996)

Henderson & Cockburn (1994)
Grant (1991)

1 609 221%
2 58 21,3%
3 579 210%
4 508 185%
5 412 150%
6 38 140%
7 350 12,7%
8 346 126%
9 320 116%
10 302 110%
11 300 109%
12 300 10,9%
13 261 95%
14 257 93%
15 248 9,0%
16 238 86%
17 219 80%
18 217 79%
19 210 76%
20 207 75%
21 202 73%
22 191 69%
23 183 6,6%
24 178 65%
25 177 64%
26 173 63%
27 169 6,1%
28 166 6,0%
29 165 6,0%
30 159 58%

o
o

0,0 %
54 %
0,0 %
0,0 %
0,0 %
2,7%
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
54 %
5,4 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %
0,0 %

OO0 0O 0000000000000 O0ORFRPFPOOODODONOOO®R
O 0O 0O 0000000000000 ONNOOODODORFR, OOON
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0 0 0,0 %
2 62 150%
5 34 83%
8 27 66%
13 20 49%
6 29 70%
3 56 136%
7 29 70%
10 25 61%
14 20 49%
0 0 0,0 %
1 69 167%
4 41 100%
22 14 34%
21 16 39%
25 5 1.2%
17 18 44%
11 23 56%
12 22 53%
0 0 0,0 %
18 17 41%
24 6 1.5%
9 27 66%
19 17 41%
20 17 41%
23 7 1.7%
15 20 49%
0 0 0,0 %
26 5 1.2%
16 19 46%

3 177 204%
1 213 245%
2 197 227%
4 170 196%
6 146 168%
5 155 17.9%
7 140 161%
9 108 124%
8 119 137%

10 106 122%

30 44 51%

12 97 112%

11 101 116%

19 73 84%

14 88 101%

13 92 106%

15 87 100%

16 8 92%

17 75 86%

26 56 65%

21 64 74%

20 69 79%

27 56 65%

24 61 70%

18 75 86%

28 56 65%

29 49 56%

2 62 71%

23 62 71%

25 58 67%

1 432 30,1%
4 309 215%
2 348 242%
3 311 21,7%
6 246 171%
8 201 140%

12 154 107%
7 209 146%
9 176 123%

10 176 123%
5 256 17.8%

16 132 92%

18 117 81%

11 170 118%

14 144 100%

15 141 98%

20 114 79%

21 114 7,9%

22 113 7,9%

13 151 105%

17 121 84%

19 116 81%

25 100 7,0%

26 100 7,0%

29 8 59%

23 110 7,7%

27 100 7,0%

24 104 72%

28 98 68%

30 82 57%



Appendix 3: Clusters in 1988991

Author(s) Year Journal/ Book Citations  Cluster
Bonczeket al. 1981 Foundations of Decision Support Systems 2 0
Cyert & March 1963 A Behavioral Theory of the Firm 2 0
Newman & Scodro 1988 Journal of Purchasing and Materials Management 2 0
Porter 1985 Competitive Advantage 2 0
Bell 1985 The Journal of the Operational Research Society 3 A
Parker & Bell 1988 Visual Interactive Modeling on Microcomputers 2 A
Sprague & Carlson 1982 Building effective decision support systems 2 A
Chandler 1990 Scale and Scope: Dynamics of Industrial Capitalism 2 B
Donaldson & Lorsch 1983 Decision Making at the Top 2 B
Moskowitz 1980 Everybody's Business 2 B
Dess & Davis 1984 Academy of Management Journal 2 C
Porter 1980 Competitive Strategy 2 C
Lippman & Rumelt 1982 The Bell Journal of Economics 2 D
Nelson & Winter 1982 An Evolutionary Theory of Economic Change 2 D
Teece 1987 The Competitive challenge 2 D
Hall 1971 Psychology Today 2 E
Mintzberget al. 1976 Administrative Science Quarterly 2 E
Quinn 1980 Strategies for change 2 E

‘Teece 1957

&
o Lippman & Rumelt 1952
Melson & Winter 1982

.Eonczeketa\.wm o
Chancdller 1980

L} L ]
Sprague & Carslon 1982 Cyert & barch 1963

’Eell 1985
Parker & Bell 1988

B

®\oskouwitz 1980 ¢
Dess & Davis 1984
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.Dnna\dsun&LDrsEMBBS Porter 1930 C

&
@ Porter 1985
Mintzbery et al. 1976

.Oulnn 1980

.Hal\ 1871

'Newman & Scodro 1988
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Appendix 4: Clusters in 1999997

Author(s) Year Journal/ Book Citations  Cluster
Cohen & Levinthal 1990 Administrative Science Quarterly 23 0
Cyert & March 1963 A Behavioral Theory of the Firm 18 0
Lawrence & Lorsch 1967 Organization and Environment 24 0
Porter 1985 Competitive Advantage 69 0
Stalket al. 1992 Harvard Business Review 18 0
Teece 1986 Research Policy 17 0
Amit & Schoemaker 1993 Strategic Management Journal 18 F
Barney 1986 Management Science 34 F
Barney 1991 Journal of Management 17 F
Dierickx & Cool 1989 Management Science 25 F
Grant 1991 California Management Review 19 F
Itami & Roehl 1987 Mobilizing Invisible Assets 18 F
Leonard-Barton 1992 Strategic Management Journal 20 F
Penrose 1959 The Theory of the Growth of the Firm 29 F
Porter 1980 Competitive Strategy 41 F
Prahalad & Hamel 1990 Harvard Business Review 56 F
Wernerfelt 1984 Strategic Management Journal 28 F
Argyris & Schén 1978 Organizational learning 22 G
Levitt & March 1988 Annual Review of Sociology 17 G
March & Simon 1958 Organizations 19 G
Thompson 1967 Organizations in Action 23 G
Henderson & Clark 1990 Administrative Science Quarterly 23 H
Nelson & Winter 1982 An Evolutionary Theory of Economic Change 62 H
Tushman & Anderson 1986 Administrative Science Quarterly 18 H
Kogut & Zander 1992 Organization Science 20 |
Lippman & Rumelt 1982 The Bell Journal of Economics 19 |
Winter 1987 The Competitive challenge 17 |
Clark & Fujimoto 1991 Product development performance 22 J
Wheelwright 1992 Revolutionizing Product Development 18 J
Williamson 1975 Markets and Hierarchies 27 K
Williamson 1985 The Economic Institutions of Capitalism 22 K
Hayeset al. 1988 Dynamic manufacturing 23 L
Hayes & Wheelwright 1984 Restoring Our Competitive Edge 18 L
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Appendix 5: Clusters in 1992003

Author(s) Year Journal/ Book Citations Cluster
Clark & Fujimoto 1991 Product development performance 67 0
Grant 1991 California Management Review 58 0
Henderson & Cockburn 1994 Strategic Management Journal 62 0
Amit & Schoemaker 1993 Strategic Management Journal 87 M
Barney 1986 Management Science 75 M
Barney 1991 Journal of Management 197 M
Dierickx & Cool 1989 Management Science 119 M
Kogut & Zander 1992 Organization Science 146 M
Lippman & Rumelt 1982 The Bell Journal of Economics 58 M
Nelson & Winter 1982 An Evolutionary Theory of Economic Change 213 M
Penrose 1959 The Theory of the Growth of the Firm 108 M
Peteraf 1993 Strategic Management Journal 88 M
Porter 1985 Competitive Advantage 97 M
Porter 1980 Competitive Strategy 101 M
Prahalad & Hamel 1990 Harvard Business Review 140 M
Teece et al. 1997 Strategic Management Journal 177 M
Wernerfelt 1984 Strategic Management Journal 155 M
Cohen & Levinthal 1990 Administrative Science Quarterly 170 N
Nonaka 1994 Organization Science 69 N
Nonaka & Takeuchi 1995 The Knowledge-Creating Company 92 N
Szulanski 1996 Strategic Management Journal 62 N
Winter 1987 The Competitive challenge 68 N
Zander & Kogut 1995 Organization Science 64 N
Levitt & March 1988 Annual Review of Sociology 61 (0]
March 1991 Organization Science 73 (@]
March & Simon 1958 Organizations 59 (0]
Henderson & Clark 1990 Administrative Science Quarterly 80 P
Leonard-Barton 1992 Strategic Management Journal 106 P
Teece 1986 Research Policy 64 Q
Williamson 1985 The Economic Institutions of Capitalism 75 Q
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Appendix 6: Clusters in 2062009

Author(s) Year Journal/ Book Citations Cluster
Day 1994  Journal of Marketing 94 0
Dyer & Singh 1998 Academy of Management Review 112 0
Eisenhardt 1989 Academy of Management Review 95 0
Barney 1991 Journal of Management 348 R
Cohen & Levinthal 1990 Administrative Science Quarterly 311 R
Dierickx & Cool 1989 Management Science 176 R
Eisenhardt & Martin 2000 Strategic Management Journal 256 R
Grant 1996b Strategic Management Journal 151 R
Kogut & Zander 1992 Organization Science 246 R
Leonard-Barton 1992 Strategic Management Journal 176 R
Nelson & Winter 1982 An Evolutionary Theory of Economic 309 R
Penrose 1959 The Theory of the Growth of the Firm 209 R
Prahalad & Hamel 1990 Harvard Business Review 154 R
Teeceet al. 1997 Strategic Management Journal 432 R
Wernerfelt 1984 Strategic Management Journal 201 R
Zollo & Winter 2002 Organization Science 130 R
Amit & Schoemaker 1993 Strategic Management Journal 114 S
Henderson & Cockburn 1994  Strategic Management Journal 98 S
Peteraf 1993 Strategic Management Journal 144 S
Levinthal & March 1993 Strategic Management Journal 100 T
Levitt & March 1988 Annual Review of Sociology 100 T
March 1991 Organization Science 170 T
Henderson & Clark 1990 Administrative Science Quarterly 114 U
Tushman & Anderson 1986  Administrative Science Quarterly 100 U
Teece 1986 Research Policy 121 \
Wiliamson 1985 The Economic Institutions of Capitalism 113 \%
Wiliamson 1975 Markets and Hierarchies 100 \%
Grant 1996a Organization Science 110 w
Nonaka 1994 Organization Science 116 w
Nonaka & Takeuchi 1995 The Knowledge-Creating Company 141 w
Szulanski 1996 Strategic Management Journal 104 W
Porter 1985 Competitive Advantage 132 X
Porter 1980 Competitive Strategy 117 X
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Appendix 7: Changes in Clusters

Clusterin  Clusterin Clusterin

Author(s) Year 19927 119999781 2MO3A i
Amit & Schoemaker 1993 F M S
Argyris & Schon 1978 G i i
Barney 1986 F M T
Barney 1991 F M R
Clark & Fujimoto 1991 J 0 i
Cohen & Levinthal 1990 0 N R
Cyert & March 1963 0 I T
Day 1994 T I 0
Dierickx & Cool 1989 F M R
Dyer & Singh 1998 T i 0
Eisenhardt 1989 T i 0
Eisenhardt & Martin 2000 T i R
Grant 1991 F 0 T
Grant 1996a T I W
Grant 1996b T i R
Hayes & Wheelwright 1984 L i i
Hayeset al. 1988 L I T
Henderson & Clark 1990 H P U
Henderson & Cockburn 1994 T 0 S
Itami & Roehl 1987 F i T
Kogut & Zander 1992 I M R
Lawrence & Lorsch 1967 0 i T
Leonard-Barton 1992 F P R
Levinthal & March 1993 ) i T
Levitt & March 1988 G (@] T
Lippman & Rumelt 1982 | M T
March 1991 ) (6] T
March & Simon 1958 G (0] T
Nelson & Winter 1982 H M R
Nonaka 1994 T N W
Nonaka & Takeuchi 1995 T N W
Penrose 1959 F M R
Peteraf 1993 T M S
Porter 1985 0 M X
Porter 1980 F M X
Prahalad & Hamel 1990 F M R
Stalket al. 1992 0 i T
Szulanski 1996 T N W
Teece 1986 0 Q \%
Teeceet al. 1997 T M R
Thompson 1967 G i T
Tushman & Anderson 1986 H i U
Wernerfelt 1984 F M R
Wheelwright 1992 J i T
Williamson 1975 K i \%
Williamson 1985 K Q \%
Winter 1987 | N T
Zander & Kogut 1995 T N T
Zollo & Winter 2002 T i R
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1 INTRODUCTION

Despite the popularity of capabilities in explaining competitive advantage (Henderson and
Cockburn, 1994, Teece et al.,, 1997, Eisenhardt and Martin, 2000, Zollo and Winter, 2002)
empirical work relating to the concept has not to date developed common mettodological
solutions and established operationalizations for different types of capabilities. Capability
remains a problematic construct both conceptually and empirically. Thus there is a need to
look at how the problem of operationalizing capabilities has been solved. The present paper
aims at examining empirical capabilities research to shed light on the variables and
operationalizations used.
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Recent reviews(Newbert, 2007, Wang and Ahmed, 2007, Armstrong and Shimizu, 2007n the
resource-based view ofthe firm and dynamic capabilities have touched the issue of empirical
grounding, but still their emphasis has been on conceptual rather than empirical issues. We
folow I O OOOT 1T ¢ AT (20073 dprdach Undrévidwing the empirical work through
classiications, but take the analysis to the level of variables: How do capabilities manifest in
empirical material? When does a capability exist? When is there a lot of a capability and when
only a little? Some reviews on empirical work assess the level of emjical support for a theory
through meta-analysis (e.g. Newbert, 2007, Wang and Ahmed, 2007, Ketchen et al., 1997,
Dalton et al., 2003, CampbeHlHunt, 2000) whereas others assess the choices made in
operationalization (e.g. Karren and Barringer, 2002, Zwije-Koning and de Jong, 2007, Lohrke,
2009, Afidn Higon et al., 2009) The present paper falls under the latter category.

2 METHOD

2.1 Identification of empirical capabilities articles

The first decision was to choose the journals to be included in our study. We chse to include
Strategic Management Journal, Administrative Science Quarterly, Academy of Management
Journal, Research Policy, Journal of Management, Journal of Management Studies and
Organization Science due to their high impact factors, high ratio of empgrical articles and
general high regard in the academic community. The search was conducted in ISI Web of
Science and includes all articles published in 198&2009.

The method applied in identifying empirical capabilities articles followed that used by David
and Han (2004) and Newbert (2007) in reviews on empirical work on the transaction cost
economics and the resourcebased view of the firm, respectively. We proceeded as follows.

1. Ensure relevance by requiring that selected articles contain the word capabit in title,
abstract or keywords.

2. Ensure empirical content by requiring that selected articles also contain at least one of
the following method -related keywords in title, abstract or keywords: data, empirical,
test*, finding*, result, results, qualitati ve, quantitative, or evidence.

3. Ensure empirical content by reading through the remaining abstracts and discard those
that do not contain empirical work.
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4. Ensure thematic relevance by reading through the remaining papers and discard those
that do not have capabilities as an empirical construct.

Table 1 presents the numbers of articles left from each journal after each round of elimination.
In the end we were left with 174 articles.

Table 1. The elimination process.

Total SMJ ASQ AMJ JM JMS OrgSci  ResPol
capabilit* 596 218 10 40 25 72 98 133
Method-related
410 163 7 28 15 41 64 92
keywords
Empirical content 354 131 7 24 11 37 58 86
Capability as
- 174
empirical 74 1 9 7 15 27 41
construct

Figure 1 shows the distribution of the articles found in this manner across years. It is

noteworthy that empirical capabilities research appears to have found its way to top journals as
late as mid-1990s.

30

25

20

15

10

199219931994 19951996 19971998 199920002001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 1 z Empirical capabilities articles across years in SMJ, ASQ, AMJ, ResPol, JM, JMS and OrgSci.
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2.2 Coding scheme

After a careful reading of the articles a coding scheme was established. It comprises three
factors, namely capability type, data type, and variable type. Firstly, coding was performed on
the basis of the type of capability under study. These were dentified as technological,
organizational, and market capabilities. Capabilities relating to technology, R&D, and
manufacturing were coded as technological capabilities. Capabilities relating to management,
change, and partnering were coded as organizatioal capabilities. Capabilities relating to
internationalization, pricing, sales, and marketing were coded as market capabilities.

100

80 -

60 -

40 -

20 ~

Technological Organizational Market

Figure 2 z Coding based on capability type.

Secondly, coding was performed on the basis of data type. The following list 010 data types
emerged from the material during the study. Figure 3 shows the distribution of studies based
on data type.

1. Survey, subjective 7. Education level
2. Survey, objective 8. Interviews

3. Patents and scientific articles 9. R&D collaboration
4. Experience in years 10. Financial data

5. Innovative actions 11. Other

6. R&D expenditure
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Figure 3 z Coding based on data type.

Many studies used survey data and the surveys can be divided into those that ask about the

i AT ACAOOS CoapAbiliies df the filmEchmpared to their competitors and those that

ask about factual data. An example of the formeris’ EAOOAAEAOUA (2005) étudy o AOT 1 6 O
the flexibility of employee skills, which were measured through a survey with questions onthe

i ATACAOOS8 PDPAOAAPOEITO 11T OEA AAEIEOU 1T &£ OEA Al Db
latter is the study by Schroeder et al.(2002) on manufacturing capabilities measured through a

survey with questions relating to equipment and employee skills. P&ents, scientific articles,

AT A OEAEO AEOAOQOEIT O EAOA AAAT A pPipdIi A0 AAOA OU
capability in a particular technological area (e.g. PennerHahn and Shaver, 2005, Quintana

Garcia and Benavidesvelasco, 2008)and the similarity of the capability stocks of firm pairs

(e.g. Mowery et al.,, 1998, Rothaermel and Boeker, 2008Experience in years relates to

measuring acquired capability stock through the number of years that a firm has been active in

a particular technology (e.g. Nerkar and Roberts, 2004) product class (e.g. Kaplan, 2008) or

market area(e.g. Song, 2002)

Innovative actions comprise measures relating to innovations(e.g. Romijn and Albaladejo,
2002), new product launches (e.g. Zahra and Nielsen,2002), and sales of new products(e.g.
Faber and Hesen, 2004)R&D expenditure has been used to reflect the capabilities of a single
firm (e.g. Yeoh and Roth, 1999pr a nation (e.g. Daniels, 1997)Similarly, education level has
been used to determine fim-level (e.g. Boeker and Wiltbank, 2005)and country-level (e.qg.
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Archibugi and Coco, 2005) capabilities. Interview data has been used in studies that are

exploratory and qualitative (e.g. Montealegre, 2002, Haas and Hansen, 2005)R&D

collaboration relatio nships have been used byraber and Hesen(2004), for example, to signal

OEA AgOAT O T &£# A EEOI 80 OAAET T 11T CEA f0el CAnoRAJAE ] E OE /
Gonzalez, 1999) sales (Bierly et al., 2009) exports (Mahmood and Singh, 2003) and

productivity (Brush and Artz, 1999) have been used to find differences between firms operating

in the same industry. Finally, there are miscellaneous rather rarely used data types, such as

employee turnover (Traore and Rose, 2003)the existence of a designoffice (Bougrain and

Haudeville, 2002), and advertising intensity (Tan and Mahoney, 2006)

Finally, the articles were classified on the basis of the type of the used capability variables as
follows.

1. Existence of a capability. The value of this type of capaility variable is either 1 or 0. It
determines whether a capability exists or not.

2. The amount of a capability. The value of this type of capability variable is numeral
usually ranging from zero to infinite or from zero to some upper limit which denotes
the maximum amount of capability the firm may have.

3. Similar or different capabilities. The value of this type of capability variable is either 1 or
0. It determines whether the capabilities possessed by two firms or the same firm at two
different points in t ime are similar or different.

4. The degree of similarity of capabilities. The value of this type of capability variable is
numeral and describes the extent to which the capabilities of two organizations are
overlapping or related.
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Existence of a Amountofa  Similar/ different Degree of similarity
capability capability capability in capabilities

Figure 4 7z Coding based o n variable type.
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Many of the reviewed articles used several types of operationalizations and were thus coded
under two or more classes relating to capability type, data type, and variable type. Hence the
coding operates over operationalization instances ather than articles.

3 RESULTS

3.1 Capability type d data type

Table 2 presents crosgabulations for capability types and data types with the number of
articles in parentheses. Technological capabilities tend to be measured through patents and
scientific articl es. Of the 174 articles in the sample 35 studied technological capabilities through
patents, scientific articles, or their citations. As is well known, patents capture a limited share
i £ A EEOI 680 EI (sde &d Patelrhd PAWKD2A00 Hilepatehts may also be filed
to give false signals to competitors. Some industries are more prone to patenting than others.
Furthermore, the studies using patent data seldom explicate whether it is the ability to produce
patents, the ability to produce superior products based on the patents, or a combination of the
two, that they are measuring. In addition, patents capture a very limited scope of capabilities.
On the bright side, patent data is easily available.Reitzig and Puranam (2009) have been
innovative in broadening the scope of capabilities measured through patent data by measuring
organizational capabilities through the ability to obtain rapid patent protection.

Table 2 7z Cross-tabulation of capability type and data type.

Survey, Survey, " Experi  Innova R&D  Educati Inter R&D
al

. S ent . . . Financial Othe
subject objecti ence in tive expen on view collabo dat Sum
s ata r

ive ve years actions diture level S ration
Technolo 12% 8% 25% 3% 8% 11% 4% 11% 1% 4% 13% 100%
gical 17) (12) (35) (4) (11) (15) (6) (15) ) (6) (19) (142)
Organizat  28% 8% 5% 5% 5% 5% 2% 18% 1% 12% 11%  100%
ional 37) (11) @) ) (6) (6) 3) (24) 1) (16) (14) (132)
22% 7% 10% 2% 17% 10% 0% 12% 2% 10% 7% 100%

Market
) 3) (4) (1) (7 (4) (0) (5) (1) (4) (3) (41)
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Organizational capabilities are often measured through subjective surveys, experience in years,
and interviews. Subjective surveysoften appear as the last resort in obtaining data on a
AEEEEAOI O O 1 AAOOOA AAPAAEI EOU8B /TA 1T &£ OEAEO x|,
knowledge on the subject. For example, asking managers to rate their firm against the
competitors in how fast and broadly data on consumer satisfaction is circulated in the business
unit may be too challenging a task. In addition to their own operations the respondents should
be familiar with the situation industry -wide. However, surveys asking for subjectie views
allow data collection on many types of capabilities and even though the data is not readily
available, with adequate resources the data collection task is doable. Similar strengths and
weaknesses apply to using interview data. Measuring capabiligis through the number of years a
firm has been active in a given business is a straightforward solution and makes comparison
easy. Even though experience may signal the extent of the opportunity to develop capabilities,
it does not necessarily capture therealized capability accumulation.

Market capabilities are often measured through innovative actions, such as the number of new
product launches or the sales of newly launched products. Also subjective surveys have been
used for this purpose. However, a hip number of new product launches may also be
interpreted as failures in prior product launches which induce a need for additional launches.
Thus it would be appropriate to exclude new products with low sales from such market
capability measures.

3.2 Variable type - data type

Table 3 presents the crosgabulations for variable types and data types. Interviews have often
been used to determine the existence of a capability. Such studies tend to be qualitative and
aim at exploring the capabilities a firm possessesHowever, the reliability of determining the
existence of a capability in this manner is questionable, because none of the reviewed studies
have come to the conclusion that a given capability does not exist on the basis of the interview
data.
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Table 3 z Cross-tabulations based on variable type and data type.

Existence Amount Similar/different D'eg.reef of Sum
similarity
Survey, 19% 62% 13% 9% 100%
subjective (10) (33) @) (5) (53)
Survey, objective 32% 57% 7% 4% 100%
’ 9) (16) 2 1) (28)
Patents & 15% 57% 13% 15% 100%
scientific articles @) 27) (6) (7 47)
Experience in 14% 71% 14% 0% 100%
years 1) (5) 1) (0) (7)
Innovative 24% 62% 14% 0% 100%
actions (5) (13) 3) (0) (21)
. 13% 87% 0% 0% 100%
R&D expenditure 3) (20) ) () (23)
Educationlevel 0% 100% 0% 0% 100%
(0) (8) (0) (0) (8)
Interviews 36% 47% 16% 2% 100%
(16) (21) (7 1) (45)
R&D 25% 25% 25% 25% 100%
collaboration Q) (1) (1) Q) (4)
Financial data 35% 38% 15% 12% 100%
9) (10) 4) 3) (26)
21% 50% 15% 15% 100%
Other
(7) (17) (5) (5) (34)

The amount of a capability a firm or a nation possesses has often been determined through
R&D expenditure and education level. Both measures are suitable for different aggregates, such
as clusters and industries. R® expenditure fails to capture the outputs and the effectiveness of
the R&D processedcf. Dutta et al., 2005) Similarly, education level may reflect the national
policies or those of firm recruitment rather than the actual capability stock. However, suc
figures concerning different countries, and perhaps even concerning different firms, are easily
available and enable comparisons.

Whether capabilities are similar or different between two firms or the same firm at two
different points in time has been measured in many different ways and none have become
decisively popular. The degree of similarity of the capabilities of two firms has mostly been
determined through patents and their cross-citations. In this way it is possible to determine the
capability overlap or relatedness of two firms.
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3.3 Variable typed capability type

Table 4 presents the crosgabulations for variable types and capability types. Existence,
amount, and similarity of capabilities have been used more often than the degree of similarity.
It is not surprising that technological capabilities have often been studied through the degree
of similarity as patent classifications enable such measurements.

Table 4 7z Cross-tabulations based on variable type and capability type.

Existence Amount Similar/different D_eg_reg of Sum

similarity
Technological 18% 54% 15% 13% 100%
(19) (57) (16) (14) (106)
Organizational 26% 54% 16% 4% 100%
(27) (57) (17) 4) (105)
18% 56% 18% 9% 100%

Market (6) (19) (6) 3) (34)

4 CONCLUSIONS

The most popular operationalizations to date in capabilities research have been to measure
technological capabilities through patents, organizational capabilities through surveys,
interviews, and experience in years, and market capabilities through innovatve actions.
Measuring the amount of a capability has been the dominant approach, even though similarity
and difference of capabilities might offer more interesting findings.

Based on these findings it appears that there is still a lot of room for imagindon and

refinement in operationalizing capabilities. Moreover, the less frequently used
operationalizations may offer ideas for more innovative approaches. Multiple coders could be
used to improve the reliability of the findings.
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CHAPTER 5

CAPABILITY EVOLUTION IN THE
FINNISH FOREST CLUST ER: A
QUALITATIVE APPROACH

ULRIIKKA TIKKANEN

Aalto University School of Science and Technology, Turku School of Economics
ulriikkka.tikkanen@tkk.fi

1 INTRODUCTION

Discretionary differences exist within an industry and do matter as opposed to the view that
the differences between the firms are not discretionary but rather reflect the differences
between the contexts in which firms operate. It is often claimed that the competitive advantage

is determined by a combination of supply-side and demandside factors. On the demandside,
the productive activities of the firm must correspond to a market need. On the supply side, the
firm must have the capabilities not only to serve that market need, but to serve it more
efficiently than its competitors. Not only specialized knowledge can provide a basis for
sustainable advantage, because it resides in individuals; and because the rents generated by
specialized knowledge are morelikely to be appropriated by individuals than by the firm. The
critical source of competitive advantage is knowledge integration (Nelson 1991, 61; Grant 1996,
380).

Strategy, structure and capabilities can be seen as defining a relatively stable firm checter.
Strategy connotes a broad set of commitments made by a firm that define its objectives and the
ways it intends to pursue them: it can be written down or lay in the management culture of the
firm. Structure is defined as the way the activities in the firm are governed and organized: it
defines what the firm actually does, given the broad strategy. Both strategy and structure call
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forth and mold core capabilities of the firm: the firm can be understood as a hierarchy of
organizational routines, which in turn are building blocks of the capabilities of the firm (Nelson
1991, 61, 688). Choices around how to capture value all help determine the architecture or

AAROGEGCT 1T 4&# A AOOET AOO8 (AOEIT C A AEAAAOAT OEBAAOAA U,

to an enterprise’s business model is important (Teece 2007, 1330) Under competition, superior
profitability is likely to be more associated with resource and capabilitybased advantageshan
with positioning advantages resulting from market and segmentselection.

Distinctive organizational capabilities may bear their importance insofar as they can be shown
to shape persistently the destiny of individual firms z profitability, growth and probability of
survival. The relative competitive position of the firm is determined by how its resources and
capabilities are acquired, developed and deployed. A successful organization derives
competitive strength from its excellence in a small number of capability clusters where it can
sustain a leadership position ower time (Dosi et al, 2003; Maritan, 2001; Grant 1996).

Also Ethiraj, Kale, Krishnan and Singh (2005, 28) note that organizational capabilities reflect
the evolutionary processof deliberate firm-specific investments along with the largely tacit

O AADY-ENEl Co6 ET xEEAE AEOI O AT CACA8 4EEOR EI
the consequent differences in their performance. The process reflects the competence of
individuals and of the organizing principles by which relationships among individu als, groups,
and members in an industrial network are structured and coordinated. These principles of
coordination of individual and functional competence generate the capabilities of a firm. These
capabilities concern the ability to manufacture major industrial innovations (Zander & Kogut
1995).

1.1 The objective and the structure of the study

The purpose of the current study isto develop an understanding of the factors that have affected
the capability evolution in the Finnish forest cluster

The second chaper introduces the concept of organizational capabilities. To understand the
i AET OEAI A0 T /&£ OEEO OOOAUh EO EO EIi Bbi OOAT O Oi
and the different aspects of the theme.

The third chapter focuses on data and meéhods used in this particular study. First, the
gualitative methods of research are discussed in general. Second, the chosen research method,
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interviews, is analyzed. In the fourth sub-chapter, the methods of collecting data in this
particular study are described. Then, the interview outline in this particular study is introduced
and the different aspects of the interview outline are discussed. The last sulshapter reports
the analysisphase of the empirical process.

The fourth chapter concentrates on the enpirical findings of this study. The data are divided
into capability -evolution related themes which have emerged from the data. Finally,
conclusions are made.

2 ORGANIZATIONAL CAPAB ILITIES

2.1.1 Capability definitions and evolution

There is still no exhaustive ddinition of organizational capabilities. Researchers emphasize
AEEERAOET ¢ OEAI AO AT A AAPAAEI EOEAO AT OI A AOGAT AA
a foggy Arctic sea, one iceberg among many, not easily recognized as different from several
AAAAOCO TAAO AU6 j$T1OE AO Al h ailié¢qQs8 ' AAT OAET C
organizational capability is a higher-level routine (or a collection of routines) that, together

with its implementing input flows, confers upon an organization’s management a set of
AAAEOETT TDHPOEITO £ O POI AOGAET ¢ OECI EZAZEAAT O 100DO

There is a broad consensus that capabilities derive from organizational routines: they involve
organized activity and they are typically exercisé repetitiously. Routinization of organizational
activities embeds capabilities into organizational memory, engendering a unique configuration

of firm resources. However, it is argued that routines are not the only building blocks of
capabilities (Knight & Cavusgil 2004, 127; Dosi et. al. 2008, 1167). As Dosi et. al (2008, 1168) note,
capabilities involve organized activity, and the exercise of a capability is typically repetitious in
many cases and the individual skills are the building blocks of those rotines. They derive the

idea that a successful large corporation derives competitive strength from its excellence in a
small number of capability clusters where it can sustain a leadership position over time.

Several authors propose different classificatios of capabilities. For example, Loasby (1998)

AAEET AO AAPAAEI EOEAO AO OOEA 1 AAOGO AAEET AAT A EEI
different future activities. He distinguishes capabilities between direct and indirect capabilities.

The former are required for productive activities and the latter for transactions. Indirect

capabilities can be divided into two groups: gaining control of other capabilities or by obtaining
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access to them. Both direct and indirect capabilities develop through specialiation. Indirect

capabilities reduce the costs of particular transactions by embodying knowledge of particular
circumstances and particular relationships (Loasby 1998, 152). According to Day (1994),
capabilities are complex bundles of skills and collective learning, exercised through
organizational processes that ensure superior coordination of functional activities. He divides
AADAAEI EOEAO ET O OEDAAORARAQROEADPABSOBODODABEAO O,
i TTEOI OET ¢ @O 0)Oi PRAOHAOCE2- AT A | AT OEZAAOOOET ¢q AT 4
(e.g. pricing, purchasing and new product development).

During the last decade, the main stress of capability discussion has been transferred towards

dynamic capabilities-approach. For example, Helfat ad Peteraf (2003, 999) classify capabilities

as either operational or dynamic. An operational capability generally involves performing an

activity, such as manufacturing a particular product, using a collection of routines to execute

and coordinate the varety of tasks required to perform the activity. Dynamic capabilities do

not involve production of a good or provision of a marketable service. Instead, dynamic

capabilities build, integrate, or reconfigure operational capabilities. Operational as well as

dynamic capabilities include two sets of routines: those which perform individual tasks and

those which coordinate these tasks. The need to coordinate tasks implies that a capability

involves coordinated effort by individuals. In turn, Winter (2003) divides capabilities into a

hierarchy. In his analogy, zerel AOAT AAPAAEI EOEAO OEI x OEIT x xA A
them, the firm could not collect the revenue from its customers that allow it to buy more

inputs and and do the whole process over again. By adrast, capabilities that would change the

product, the production process, the scale, or the markets served are not at the zero level. New

product development is a prototypical example of afirsti OAAO OAUT AT EA AADPAAEI E(

Teece (2007, 1319) argues thaustainable advantage requires more than the ownership of
difficult -to-replicate (knowledge) assets. It also requires unique and difficukto-replicate
dynamic capabilities. These capabilities can be harnessed to continuously create, extend,
upgrade, protect, and keep relevant the enterprise’s unique asset base. Dynamic capabilities
can be disaggregated into the capacity 1) to sense and shape opportunities and threats, 2) to
seize opportunities, and 3) to maintain competitiveness through enhancing, combinng,
protecting, and, when necessary, reconfiguring the business enterprise’s intangible and
tangible assets. Dynamic capabilities include capabilities required to adapt to changing
customer and technological opportunities. They also embrace the enterprises capacity to
shape the ecosystem it occupies, develop new products and processes, and design and
implement viable business models.
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Nevertheless, scholars have differing views about the contents and formation of the concept.
Teece, Pisano and Shuen (1997)n their early framework on the agenda, define dynamic
capabilities as the outcome of the firm’s processes, positions and paths. The first include
guestions of coordination/integration, learning and reconfiguration and transformation. The
second include technological, financial, reputational, structural, institutional and market assets
and organizational boundaries. The third are shaped by path dependencies and technological
opportunities. Augier and Teece (2006, 406407) claim that dynamic capabilities have multiple
origins, some rooted in routinized behavior, some in asset selection/investment choices, and
others rooted in creative and differentiated entrepreneurial acts, which involve unusual skills
that are not particularly imitable. Teece’s framework indicates that the extent to which an
enterprise develops and employs superior (norimitable) dynamic capabilities will determine
the nature and amount of intangible assets that it will create or assemble and the level of
economic profits it can earn in the future (Teece 2007). Zollo and Winter (2002, 340), and
Wang and Ahmed (2007, 35) in turn, concentrate on the behavioral orientation of the concept.
According to them, dynamic capabilities are learned and stable patterns of collective activity
through whic h the organization systematically generates and modifies its operating routines in
pursuit of improved effectiveness. The purpose of dynamic capabilities is to integrate,
reconfigure, renew and recreate its resources and, most importantly, upgrade and recwstruct
its core capabilities in response to the changing environment to attain and sustain competitive
advantage.

In fact, change appears to be one of the most central concepts in the most recent dynamic
capabilities research. Teece (2007, 1320) claims that dynamic capabilities include the capacity to
shape the ecosystem the enterprise occupies, to develop new produstand processes, and to
design and implement viable business models. On the other hand, it has been argued that
while some capabilities may deal specifically with adaptation, learning, and change process, all
of them have the potential to accommodate chang. However, learning, change and adaptation
do not necessarily require the intervention of dynamic capabilities as intermediaries. Change
could occur by force majeure from the environment. Such change behaviors do not depend on
dynamic capabilities: Winter DOT BT OAO OAA EIT A POI Al Al Oi 1 OET C6
is not routine; thus, ad hoc problem solving and dynamic capabilities are two different ways to
change. Dynamic capabilities typically involve longterm commitments to specialized resources
(see Winter 2003; Helfat and Peteraf 2003, 998).

Maintaining superior performance ultimately requires the continual renewal of competitive
advantages through innovation and the development of new capabilities. Grant (1996) claims
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that there are two dimensions to such renewal: extending existing capabilities to encompass
additional types of knowledge and reconfiguring existing knowledge into new types of
capabilities.

Continuous innovation in competitive environments tends to be the result of the deployment
and extension of a continuing core of capabilities rather than the constant creation of new
capabilities. Achieving flexible integration, either through continually integrating new tacit
knowledge or through constantly reconfiguring existing knowledge, is likely to impose
substantial costs in terms of reducing the efficiency of knowledge integration. Capabilities also
change over time, as the company builds on its core capabilities and absorptive capacity to
identify the new market opportunities, and to develop the new project and functional
capabilities required to satisfy new commercial objectives, and to introduce the organizational
changes to meet increasing demand (Grant 1996; Davies & Brady 2000).

2.1.2 Capabilities in mature industries

As forest sectorcompanies operate in a relatively mature industry, it makes sense to investigate
previous research relating to the capabilities on other industries which have reached their
maturity stage. As Mitchell (1994, 575) notes, organizational capabilities are rained within a
product market as firms age and grow. Capabilities change over time, as the company builds on
its core capabilities and absorptive capacity to identify the new market opportunities, develop
the new project and functional capabilities required to satisfy new commercial objectives, and
introduce the organizational changes to meet increasing demand (Davies & Brady 2000, 948
949). Relative to new enterprises, established firms often possess a wider array of resources and
capabilities that they can leverage in additional markets. By virtue of size and longevity,
established firms may hold larger and more developed stocks of individual resources and
capabilities (Helfat & Lieberman 2002, 734).

The science and technology policy discourse has been dming toward a more innovation-
centered approach with an increasing emphasis on the development of technologies and the
application of knowledge at the expense of the creation of knowledge. According to Knight and
Cavusgil (2004), the aspects of capabilis relate to the shifting character of the business
environment which leads to appropriately adapting, integrating and re-configuring knowledge
based capabilities toward the changing environment.
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Kogut and Zander (1992) introduce the concept of combinatie capability, which refers to
generating new applications from existing knowledge (e.g. innovations). By combinative
capabilities, they mean the intersection of the capability of the firm to exploit its knowledge
and the unexplored potential of the technology. They claim that switching to new capabilities
is difficult, as neither the knowledge embedded in the current relationships and principles is
well understood, nor the social fabric required to support the new learning known. It is the
stability of these relationships that generates the characteristics of inertia in the capabilities of
an organization. Van den Bosch, Volbreda and de Boer (1999, 5%8%57) extend this view by
distinguishing three types of combinative capabilities a firm has at its disposal:systems
capabilities, coordination capabilities and socialization capabilities. Systems capabilities are
used to integrate explicit knowledge: they provide a memory for handling routine situations.
Coordination capabilities enhance knowledge absorption through relations between members
of a group. Socialization capabilities may influence absorptive capacity by specifying broad,
tacitly understood rules for appropriate action under unspecified contingencies. Socialization
capabilities are found in firms with a strong identity. Here, one can find a coherent set of
beliefs, a high degree of shared values, a common language, and a strongly agregabn kind of
appropriate behavior.

New product and process development projects are obvious, visible arenas for cditt between
the need for innovation and retention of important capabilities (Leonard -Barton 1992). Klepper
(2002) claims that the individual capabilities and the experience of the founder in related
industries is closely tied to the performance of the fim in the automobile industry. His
research of diversifying andde novoentrants to the automobile industry showed that prior
experience imparted competitive advantage. Even though diversifying entrants from related
industries (e.g. bicycles) were compelledto learn new techniques of manufacturing and
structure the organization more precisely, technological change often led to new innovations.

As Teece (2007, 1328) notes, the existence of established assets and routines exacerbates
problems of excessive rik aversion. Specifically, both the isolation effect and the certainty
effect can be intensified by the existence of established assets, causing incumbent enterprises
to become comparably more risk averse than new entrants. In terms of innovative activitythis
excessive risk aversion leads to biased decision making and limits the probability that
incumbent enterprises will explore risky radical innovations. He also argues (2007, 1335) that a
key to sustained profitable growth is the ability to recombine and to reconfigure assets and
organizational structures as the enterprise grows, and as markets and technologies change.
Incumbent enterprises possessing fixed assets may further tend to limit their new investments

87



OI ET 11 OAOET 1-61 6E Aibsting 6sB8et HAge ] The® tnd to narrowly focus search
activities to exploit established technological and organizational assets. This effect makes it
difficult for these enterprises to see potential radical innovations. Incumbent enterprises tend
to frame new problems in a manner consistent with the enterprise’s current knowledge base,
assets, and/or established problemsolving heuristics and established business model. This
means that managers may not successfully address opportunities or potential inno&éns even
when they do recognize them.

2.1.3 Forest industry

Traditionally, the technological competencies and know-how have been the leading triggers of
development in the forest industry. As Tremblay (1999, 798) notes, technological capabilities
embody the resources required to manage and actualize the generation of technical change.
These resources are accumulated and embodied in people (skills, knowledge and experience)
and organizational systems. However, there has been much evidence that the forest sectbas
been realizing that competitive advantage rests on more than just technological excellence.

In empirical studies of the forest industry, both tangible and intangible firm resources have
been found to have an important role in creating valueadded, enhancing competitiveness, and
achieving success in a modern business environment. To become and stay competitive,
industries must develop and update their technological knowledge bases much quicker than
ever before. Survival in the increasingly tightening maket competition requires strategic
decision-making and the constant development of business and manufacturing processes as
well a more innovation-centered approach.

However, breakthrough innovations are not usually the most important driving factors of

competitive position and performance of the firms in the pulp and paper industry. It seems that
the firms that succeed in implementing even small gains in productivity on yearto-year basis
via investments in upgrading and modernization, as well as makingchanges to the supply

chain, would in the medium-to-longer run gain competitive advantage relative to those firms
who were not successful in implementing such strategies (Ghosal & NaiReichert 2008).

Process innovations in the forest product industry seen to occur in improvements in raw
material utilization, computer -aided manufacturing and customized machinery, for example.
Also these categories listed under innovations tend to fall on incremental improvements to
enhance efficiency. For example, R&D effids in the pulp and paper industry are not focused on
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radical innovations. They are instead oriented towards improving the quality and features of
existing products and improving manufacturing processes and acquisition of embodied
technology available in international markets instead of on the development of in-house
technology (see DiazBalteiro et. al. 2006; Hovgaard & Hansen 2004; Tremblay 1999).

As Lahtinen and Toppinen (2008) note in their investigation on Finnish sawmills, companies
are not alike even in a resourcedependent, mature industry operating within the same
business environment. The internal characteristics of firms differ from each other and cause
variation in the company-wise financial performance. The core capabilities of the firm
influence the outcome of wood product innovations (Bull & Ferguson 2006). The presence of
appropriate technology, governance structure and firm wide learning culture will increase the
likelihood that the product will achieve success.

3 DATA & METHODS

3.1 Qualitative research methods

Qualitative research genres have become increasingly important modes of inquiry for the social

sciences and applied fields. Qualitative research is pragmatic, interpretive and grounded in the

lived experiences of people. These interests takqualitative researchers into natural settings,

and foster pragmatism in using multiple methods for exploring a topic. Hence, qualitative

research is a broad approach to the study of social phenomena (Marshall & Rossman 200&2)1

The processes and phenorana of the world are described before theorized, understood before

explained, and seen as concrete qualities before abstract quantities. The qualitative stance

involves focusing on the cultural, and situated aspects of human thinking, learning, knowing,

aolDET Ch AT A EO EO 1bbi OAA O OOAAET EEXEAAS ADPDOI /
Brinkmann 2009, 12).

According to Malhotra and Birks (2007, 152) qualitative research can be defined as an
unstructured, primarily exploratory design based on small sanples, intended to provide insight
and understanding. Qualitative research is a mixture of the rational, explorative and intuitive,
where the skills and experiences of the researcher play an important role in the analysis of data.
Qualitative research is oten focused on social process and not on social structures, which is
often the case in quantitative research (Ghauri et al. 1995, 84). Typical examples requiring

NOAT EOAOEOA OAOAAOAE AOA OAOAAOAE bOi Al Ai O & AO
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behavior, or trying to uncover and understand a phenomenon about which very little is known
(Ghauri et al. 1995, 85), like is the case in this research.

The aim of qualitative research is to illustrate real life, dealing with quality and meanings rather

than absolute quantity. The idea is that reality is incoherent, and therefore reality cannot be

dealt in arbitrary ways, but as clearly as possible (Hirsjarvi et al. 2003). A foundation for

qualitative research is to describe real life by understanding the resarch subject
comprehensively (Hirsjarvi, Remes & Sajavaara 2000, 152). Also, not having hypotheses is
characteristic to qualitative research (Eskolaz Suoranta 2003, 1£20). In order to get a
comprehensive understanding on the study subject, a qualitativeapproach to this research

would be justified (see Zalanz , AxEO aii1nqh {ivYiqgqs -10AI OAOhRh OEA A
insights and to learn about this subject, thus supporting the choice of qualitative research

approach (see Eskolg Suoranta 2003, 1£20).

"AOET ¢ TTA80 AAAEOEITO 1T171U 11T A NOAI EOAOEOA ADE
research. One should in addition decide on the research strategy. Five major research strategies
are experiments, surveys, archival analysis, histories andase studies. This poses a challenge to
the author, as it is important to choose a strategy that would be convenient to carry out, as well
as that would be generating accurate research information (Yin 1985). Every type of empirical
research has an implicit if not explicit, research design. The design is the logical sequence that
connects the empirical data to a study’s initial research questions and, ultimately, to its
conclusions (Yin 2003, 20). In qualitative research, conformability is seen as the critea for
neutral approach. This can be reached when the researcher has conformed with various
techniques that the research is trustworthy and applicable to other scenarios (see Lincoln &
Guba 1985). A well and carefully done research design makes it possbior a reader to follow
the flow of the research and estimate its trustworthiness.

When design requirements have been specified, decisions must be made on how requirements
should be met and information collected. The type of required primary data dependsupon the
research problem and research design. The normal choices of primary data collection in
gualitative research are observations, surveys and interviews in addition to other written or
visual material (Ghauri & Gronhaug 2002; Marshall & Rossman 2006Practical reasons often
justify the choice of an interview. An interview can be more informative, less time consuming
and leave out other methods. Koskinen, Alasuutari and Peltonen (2005) also note that it is easy
to be misguided when observing a certainphenomenon if one does not confirm his or her
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findings by interviewing. The selection of how to conduct the interview and who should be
interviewed, have a great importance in selecting the case for the research.

3.2 Interview as a data collection method

According to Kvale & Brinkmann (2009), the qualitative research interview attempts to
understand the world from the subjects” point of view, to unfold the meaning of their
experiences, and to uncover their lived world prior to scientific explanations. The reseech
interview is based on conversations of daily life and is a professional conversation: it has a
purpose and it involves a specific approach and technique. An interview is a conversation that
has a structure and a purpose, and it is also an active proceswhere interviewer and
interviewee produce knowledge through their relationship. The production of data goes
beyond a mechanical following of rules and rests upon the interviewers” skills and situated
personal judgment in the posing of questions. Knowledg of the topic of the interview is in
particular required for the art of posing second questions when following up interviewee’s
answers (Kvale & Brinkmann 2009, 82). According to Stone (1978, 67) the major difference
between data collection via the questdonnaire and the interview is that in the case of the former
technique the respondent reads the questions and records his responses to the questions, while
in the case of the latter method the interviewer both presents the questions to the subject and
records the elicited responses and thus they can be considered as alternative data collection
tools.

Interview reports have tended to evoke rather standardized objections about their quality from

the mainstream of modern social science (Kvale & Brinkmann 2009).Some claim that

interviews are not objective, but subjective. Still, the objectivity of the interview has to be

discussed specifically for each of the multiple meanings of objectivity, as relevant to the
interview inquiry in question. It is also often argued that interviews are too person dependenty

flexible context sensitive and dependent on the personal interrelationships. Furthermore,

interviews are claimed to be not trustworthy z unacknowledged bias may entirely invalidate the

results of an interview inquiry. A recognized bias or subjective perspective, may, however,
come to highlight specific aspects of phenomena investigated and bring new dimensions
forward. It is also claimed the interview findings are not generalizable because of too few
subjects. Still, in postmodern conceptions of social sciences the goal of global generalization is
replaced by a transferability of knowledge from one situation to another, taking into account

the contextuality and heterogeneity of social knowledge (Kvale & Brinkmam 2009, 169171).
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According to an epistemology that takes as its starting point the elimination of human
subjectivity in research, the qualitative interview based on interpersonal interaction is
unscientific. Although no single authoritative definition of science exists, according to which
the interview can be unequivocally be categorized as scientific or unscientific. Interview data
consist of meaningful statements based on interpretations; they are thus not strictly separated.
Interview statements can be ambigious and contradictory and the findings may not be
intersubjectively reproducible. The open structure of research interviewing is an asset as well as
a problem field in interview investigations: no standard rules or procedures exist for
conducting an interview (Kvale & Brinkmann 2009).

The key questions when planning an interview investigation are:
e why: clarifying the purpose of the study
e what: obtaining pre-knowledge of the subject matter to be investigated

e how: becoming familiar with different techniques of interviewing and analyzing, and
deciding which to apply in order to obtain the intended knowledge.

In general, there are three different types of interviews classified by their prescriptive.
Structured interview refers normally to survey research interviews, where the researcher sets
the questions and the running order of them and offers even answer possibilities. A semi
structured interview allows the interviewee more freedom. Answering in own words, deflecton
from the question outline and even proposal of own questions are made possible for the
interviewee. An unstructured interview strives to minimize the influence of the researcher on
the interview. At clearest form, the interviewer has only a general inteest that he/she wants to
talk about with the interviewee (Koskinen et al. 2005). In the course of an interview, the
subjects can change their descriptions of, and attitudes toward, a theme. They may discover
new aspects of the themes they are describingand suddenly see relations that they had not
been aware of earlier (Kvale & Brinkmann 2009, 31).

In an interview, the aim is to collect information in a methodically determined way. Interviews
are conducted under circumstances set by the interviewer (Hirgrvi & Hurme 1995). While
interviewing, the interviewer can make observations and control the interview situation and
environment. The interviewer can note possible disturbing effects during the interview or
perceive unwillingness of the interviewee thataffect on the validity of the research (Malhotra &
Birks 2006). As Kvale and Brinkmann (2009, 164) note, the quality of an interview is decisive for
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the quality of the subsequent analysis, verification, and reporting of the interview findings. It
can be mamitored through six quality criteria:

e the extent of spontaneous, rich, specific and relevant answers from the interviewee
¢ the extent of short interviewer questions and longer interviewee answers

e the degree to which the interviewer follows up and clarifies the meanings of the
relevant aspects of the answers

e to alarge extent, the interview being interpreted throughout the interview

e the interviewer attempting to verify his or her interpretations of the subject’s answers
over the course of the interview

e the iNOAOOEAx AR @ OB GrliiinEstbry Bak hadly requires additional
explanations.

Due to the exploratory nature of this research, an interview is considered relevant: getting
information from a specialist who has deep knowledge on the indwstry puts in advance the
most relevant issues to be further developed. An exploratory interview is usually open, with
little preplanned structure. The interviewer introduces an issue, an area to be charted, or a
problem to be uncovered, then follows up onthe subject’s answers and seeks new information
about and new angles on the topic (Kvale & Brinkmann 2009, 10%06). Due to the availability
of the interviewer, interviewing allows open-ended questions and the interviewer can ensure
that the complex instructions or sequences can be adhered to (Brewerton & Millward 2001, 74)
unlike when colleting data via questionnaires. This was the case in the course of this research
as well.

3.3 Data

3.3.1 Data collection

The data were collected using semistructured interviews arranged along themes to provide a
wide scope for the data collection. Thematizing an interview study involves clarifying the
theme of the study z developing a conceptual and theoretical understanding of the phenomena
to be investigated in order to establishthe base to which new knowledge will be added and
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integrated (Kvale & Brinkmann 2009, 106). The interviewee can thus answer in his own words
even though the questions have been prdormulated (see Eskola & Suoranta 2003, 86).
Presenting the questions is @t made too exact not to distort the interview and the data; the
ultimate ends of the questions are tried to keep unknown.

The ability to ask openended questionds one of very important features in conducting semk
structured interviews. An open-ended question encourages a full meaningful answer by use of

the subject's own knowledge and understanding. Unlike closedended questionswhereby the
guestions encourage short and or singleword answer. Openended guestions also tend to be
more objective and lessleading than closedended questions. Open ended question are
typically begin with words such as 'Why" and "How", or phrases such asTell me about 8 /zD Al
ended questions are basically statements which implicitly demand for responses (Reis & Judd
2000, 237)in a bid to get the interviewees tell more about their understanding and knowledge

ET OEA #Z£EAI A8 | AAT OAET ¢ Ol-endedEriatbir® of Ahék fe@iewOE UAOQE T
guestions is realized by asking for the facts of a matter as well as asking what Iigers opinions

and emphases on that matter are. Thus, actually the interviewee is rather an informant than a
respondent. If he/she also proposes corroboratory evidence, they will be of critical value to this
study (see Yin 1985).

After deciding on the data collection method, the decision from whom the data should be
collected was considered. To cover the different aspects of the industry as comprehensively as
possible, a matrix based on the significant aspects of the valuehain was created. Six
product/service areas were identified: wood supply; chemicals; machinery; pulp, paper and
traditional wood products; new products (biofuel, wood plastic composite etc.) and consulting
and research. During the interview process, one additional area was considered sidicant
enough to be added to the interview matrix, namely environmental issues. The possible
informants were also differentiated by six functional areas they engage in, mainly operations,
logistics and current technologies; R&D and future technologies; sategic management and
corporate-level capability development; HR, knowledge management and personnel
development; marketing and sales; and finance.

94



Operations, R&D and | Strategic HR, knowledge | Marketing and | Finance
logistics and | future management management, sales
current technologies | and corporate- | and personnel

technologies

level capability
development

development

Wood Supply

Firm examples:

Metsaliitto

Chemicals

Firm examples:

Kemira

Machinery

Firm
Metso,
Tamfelt

examples:
Andritz,

Pulp, paper, and
traditional  wood
products

Firm examples:
UPM, M-Real,
Mets&Botnia,
Myllykoski

New products

Firm examples:
Stora Enso, UPM,
VTT

Consulting and
research

Firm examples:
Pyory, VTT

Figure 1 z Interview matrix

Interviewees were selected according to the recommendations by the ForestCluster Ltd., and
contacted via email. Interviewees represented a wide organizational membership: the
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positions of informants ranged from senior vice-president level to the managersof product
marketing, directors of sales and business controllers as detailed in table 1.

Table 17 Interviewee positions

Position
Business Controller 1
Chief Financial Officer 1
Chief Technology Officer 2
Director, Product Development 1
Development Manager, Wood Supply 1
Executive Vice President, Business Development 1
Manager, Pulp Chemistry, R&D and Technology 1
Product Marketing Manager 1
Professor 1
Sales Director 2
Senior Vice President 6

e Environmental Affairs and Corporate Responsibilit (1)

e Human Resources and Total Quality Managemeni (1)

e Printing & Writing Paper (2)

e Production (2)

e Technology (2)

e Sales and Marketing 1)
Vice President 12

e R&D )]

e Environment Q)

¢ Business Development 1)

e Human Resources (2)

e Operations, Plywood Business (2)

e Pulp Mill Systems, Technology (2)

e Sales (2)

e Technology 3)
Total 30
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During the time period from September 2009 to April 2010, a total of 30 interviews were
conducted. Most of the interviews took place in the premises of the organization the

interviewee represented, excepting one interview which was conducted through telephone. In
most of the interviews, two interviewers were present. The duration of the interviews ranged
between 40 minutes and one anda half an hour, the average being approximately one hour.
The interviews were conducted in Finnish because both the interviewers and the interviewees
spoke Finnish fluently. Hence, the quotations represented in following sections are translated
from Finnish to English.

In the beginning of the interview, the interviewees were explained the purpose of the research.
They were also asked if the interviews could be audisecorded and notes could be taken.
However, the issue of confidentiality was emphasized. Alexcept one of the interviews were
audio-recorded. Detailed notes of the nonrecorded interview were taken during the interview
and then transcribed as soon as possible after the interview. The interviewees were also
explained some key concepts related tdahe interview questions in order to make sure that they
understood these concepts same way than the interviewer did. The actual interview questions
asked related to the background of the interviewee and their experience in the industry. After
these introductory questions, the actual focus of this research was introduced.

After the interview, the transcription was sent to the informants via e-mail for further remarks
and corrections. Besides, a draft of preliminary results was sent to the interviewees in Ap 2010
for prospective comments.

3.3.2 Interview outline

A central instrument that guides the interview is a clear outline. The two principal functions
are to make sure the interviewee presents the required questions and to let the interview flow
as naturally as possible. Researchers argue that the outline works as a memory tool that helps
to realize what has already been covered and what still needs to be emphasized (Koskinen et al.
2005).

An interview outline was formed based on the review of the literature and several discussions
between the interviewing team. The interview outline was divided in three themes:

e Exploitation. It refers to the capabiliies which are related to the incremental
improvements. Exploitation actions are considered important because hey provide the
basis for more radical innovations.
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o Exploration. It refers to the capabilities which require actions of exploring the
environment for new ways of doing things.

e Transformation. It refers to the capabilities necessary to redesign the process and
structures in the organization.

Under these three themes, eleven possible capabilinareas were differentiated as introduced in
the following figure.

Exploitation Exploration

*Incremental improvements;
operational efficiency

«Efficient division of labour
Reactive adaptation to
market situations

*Sales and marketing

*Acquisition, distribution, and
storage of information
*Development and
commercialization of new
products

*Attracting skilled employees;

*Networking; mergers and
acquisitions; alliances
*Proactive adaptation to
market situations

*Changing the organizational
structures

utilizing the knowledge of
employees
*Technology development

Figure 2 z Interview outline

The interviewer suggested the informant either a) to select the capability-areas which the
informant considered being significant strengths or weaknesses according to his/her
experience, or b) to go through the eleven capabilityareas point by point. The informants were
asked to speak as the representatives of the c@ttive (ForestCluster Ltd.) but it was kept in
mind that naturally the backgrounds and different organizations affected the opinions of the
interviewees. Hence, the informants were urged to take the role of the spokesperson for their
organization as well. Interviewees were encouraged to describe the matters of concern by their
own words, and the follow-up questions were made to clarify the meanings of the relevant
aspects of answers. Interviewers gave the respondent also an opportunity to emphasize themes
which were not included in the interview outline. The interview outline was reviewed along the
interviewing process, even though no changes of large scale were considered important. Some
of the industry experts interviewed were provided some additional information and
instructions, in order to ensure that they understood the questions as the interviewer meant
them.
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3.3.3 Data analysis

The interpretation of qualitative data may be seen as the most difficult task in a case study. A
challenge is that data analysis mgt be connected to data collection during the whole research.
Consequently theory develops as the data is gathered (Ghauri 2004, 117). The process of data
analysis includes clarifying and understanding text data, preparing the data for interpretation
(Creswell 2003, 190). Generic steps may be followed to analyze the data (Creswell 2003z7192):
(1) Organizing and preparing the data for analysis, (2) Obtaining a general sense of the data by
reading it through, (3) Analyzing the data in a more detailed manner by coding it, (4) Using the
coding process to construct a description of the phenomenon and themes for analysis, (5)
Advancing how the description and themes will be represented in the research text, and (6)
Making an interpretation on the data. Analysis of data does not take place in a single stage after
collecting the data. It is a continuous, systematic process which runs simultaneously with data
collection. In analyzing qualitative data, the aim is to produce new information by clarifying
the data with the purpose of condensing the data without losing information. In other words, it
aims at increasing the informative value of data by clarifying and simplifying scattered data.
Data analysis is the process of bringing order, structure and meaning to themass of
unstructured data. While undertaking fieldwork one should be searching for common themes
start coding or develop some early concepts (Daymon & Holloway 2002; Ghauri & Gronhaug
2002).

According to Eskola and Suoranta (2003), there is three ways @nalyzing interviews. They can
be resolved and directly analyzed by trusting the intuition of the researcher. It is also possible
to resolve the data and use coding. The third way is to combine the above with resolving and
coding that leads the researcherto data analysis. Interviewer may learn throughout an
investigation. The conversations with the subjects can extend and alter his or her
understanding of the phenomena. The interviewees bring forth new and unexpected aspects of
the phenomena studied; andduring analysis of the transcribed interviews new distinctions may
be discovered (Kvale & Brinkmann 2009, 112).

The researchers first transcribed the interview word for word for getting a tool for analysis,
except for one interviewee who wished her inteview not to be transcribed. It is easier to have a
glance over the entity of the interview, and thus all the material will be handled, not forgetting
anything of importance from the analysis. Second, the transcriptions were read through for
obtaining a general sense of what it involves.
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Then, the interviews were reread thoroughly several times, simultaneously marking the
similarities and differences among the words, phrases, terms, and labels the informants (see
Corley, Gioia & Nag 2007; Corley & Gioia 200). After reading through the transcriptions, a
computer-based analysis program, Atlas.ti, was utilized to support and systematize the data
coding. It enables the recording and crossreferencing the codes emerging from the data. With
the support of the program, there was an effort to discern the codes that were similar in their
essence in order to discern firstorder categories. According to Corley and Gioia (2007), first
order categories employ language expressing similar ideas among the informants. Therthe
coding of interviews was continued in this manner until no more distinct conceptual patterns
shared by the informants could be ascertained.

Following the analysis strategy introduced by Corley, Gioia and Nag (2007); and Corley and
Gioia (2004), the dewlopment of the first-order themes was followed by discerning
relationships among these categories. These links enabled clustering them into secordrder
themes, which refer to researchefinduced concepts in a more abstract level. The seconarder
themes were then collated into overarching dimensions in order to finish a framework linking
the issues emerging from the data.

In the following chapter, the results of the data analysis are represented by introducing one
dimension at a time. The figures in the baginning of the chapters describe the dimensions,
second-order themes, and firstorder categories that are discussed in the sutthapters.

3.3.4 Trustworthiness of the study

The issue of trustworthiness is for the researcher to persuade his or her audiences thahé
findings of the study are worth taking into account of and paying attention to. To enable this
persuasion, researchers have conventionally found it practical to consider the following four
issues: truth value, applicability, consistency and neutrality d study (Lincoln & Guba 1985).
According to Ghauri et al. (1995, 95) data which cannot be statistically analyzed and are
difficult to measure in numbers are often called qualitative; such as strong, weak, difficult and
easy. One main problem of analyzing galitative data is that, on one hand the number of
observations is so low and, on the other hand, the information on the case(s) is so htlepth that

it is very easy for the researcher to be drawn into the sheer volume of cases. With qualitative
methods the analysis is also difficult because data collection and analysis are often done
simultaneously, and sometimes the research problem is even formulated or reformulated at the
same time (Ghauri et al. 1995, 9596).
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Issues of reliability and validity go beyord technical or conceptual concerns and raise
epistemological questions about the objectivity of knowledge produced through interview
research. In principle, a wellcrafted interview can be an objective research method in the sense
of being unbiased. Contray to common opinion, knowledge produced in interviews need not
be subjective, but qualitative interviews may, in principle, be an objective mode of inquiry with
respect to several key meanings of objectivity. Reliability pertains to the consistency and
trustworthiness of research findings; it is often treated in relation to the issue of whether a
finding is reproducible at other times and by other researchers. This concerns whether the
subjects will change their answers during an interview and whether theywill give different
replies to different interviewers (Kvale & Brinkmann 2009).

Validation comes to depend on the quality of craftsmanship during an investigation, on
continually checking, questioning and theoretically interpreting the findings. The validity of an
investigation rests upon the soundness of the theoretical presuppositions of a study and upon
the logic of the derivations from theory to the research questions of the study. The validity of
knowledge produced involves the adequacy of the desigand the methods used. The validity of
interviewing pertains to the trustworthiness and the quality of interviewing 2z careful
guestioning to the meaning what is said and a continual checking of the information obtained
(Kvale & Brinkmann 2009).

The objective of testing reliability is to minimize the errors and biases in a study. The general
way of approaching the reliability problem is to make as many steps as operational as possible
(Yin 2003, 3738). The responsibility of the researcher is to providea data base that makes
transferability judgments possible for potential appliers. The purpose of transferability is to
provide proper description of the methodological choices and case selection in order to enable
possible transfer (Lincoln & Guba 1985). incoln and Guba (1985) emphasize that researchers
cannot achieve complete transferability in qualitative studies, but the data should be described

in such detail that the potential appliers are able to judge the transferability themselves. Thus,
for a resarch to be transferable, the data must be collected in a transferable way, and the
selection of research focus must be explicit. Kirk and Miller (1985, 22) refer to transparency as
OAPPAOAT O OAI EAEOUS AT A EO EIi bl Eniéport isGaBldt@se® E A
the basic processes of data collection (Rubin & Rubin 1995, 85). A transparent report allows the
reader to assess the intellectual strengths and weaknesses, the biases, and the
conscientiousness of the interviewer (Rubin & Rubin 195, 85). In the course of this research,
the transparency has been achieved through thorough reporting the data collection process in
detail (see previous chapters), so that readers are able to evaluate how the research was
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conducted. In order to able easyaccess to the data collected, it has been saved in the form of
recordings, and transcripts as well.

Several steps were taken to ensure the trustworthiness of the data. The reliability of this
research was increased mainly via the reliability of interviewschedules. Before the interviews,
the respondents were explained the purpose of this research as well as the interview procedure.
They were notified about the audio-recorders and about the notes taken. However, it was
emphasized that the interviewees werenot to be identified in the final results. The anonymity

to some extent even increases the reliability, as the interviewees may feel more confident
commenting on issues anonymously.

During the interviewing process, regular meetings were arranged betweethe industry experts
and the research group, in which the industry experts were shown drafts and preliminary
results of the interview study to comment on. The preliminary results of the study were also
represented in two seminars arranged to enable corregpndence between research groups and
the representatives of ForestCluster Ltd., and to serve as a sounding board for propositions, and
to solicit questions about the data collection and analysis procedures.
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4 EMPIRICAL RESULTS

4.1 Capability selection

The first overarching dimension of the capability evolution process assembled according to the
comments made by the interviewees was capability selection. The aim of the following chapter
is to introduce the factors that the informants have considered important for the capability
selection process in the Finnish forest cluster.

*The positive effects of history => History

+The negative effects of history |

*Bulk products
+Conservativeness => Industry logic

+International ‘

/

*Modesty - .
Honesty (reliability) ) National _ SELECTION
*Negativity culture

egativity

+Critique towards new ideas

o . Corporate
*Static. not dynamic => P

*Strong will to develop ‘ eultures

\

+*Knowledge transfer == | Environmental
+"Good enough” | change
*No longer special treatment from the government 2

Figure 3 z Findings on capability selection

4.1.1 History

According to the industry experts interviewed, there seems to be a broad consensus that
history has affected the capability selection in the Finnish forest industry. Still, the effects on
the capability selection are both positive and negative.

Industry experts considered the evolution of the industry one of the most significant factors
affecting the selection of certain capdilities. The industry development was first led by buying
licenses from the North American companies where the top knowledge laid after the Second
World War. The informants noted that the knowledge acquired that way was efficiently
utilized, and generated a basis for future technology development. The strong growth of
consumption of printed media from the 1960s created a growing market of different paper
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products. Consumption of paper and cardboard products was incrementally increasing every
year. The enomous technological development progress from the 1970s to the 2000s was
gradually based on the profitability and technological system development. In the former
decades, it was typical to develop new products and innovations from the viewpoint that they
could lead to improvements in functional aspects. Hence, the informants suggested that it was
logical to concentrate on the capabilities which are related to development of technology and
processes.

The co-operation between Finnish forest industry firms seens to have been more intense in the

former decades. The joint research and development facilities enabled coperative ventures

and innovations which have been introduced successfully. The establishment of joint sales and
marketing was mentioned as one of he distinctive features of the past decades. Interviewees
suggested that the joint marketing co-operatives were of high importance for the profitability,

AT A POl OEAAA &I OAOO AT i PATEAO A 006011 ¢ DPI OEOETIT
have bee largely the leaders of the technological area, and that has been based to the fact that

these clusters have been active inside the companies operating in multiple industries, and the

Al T PAOAGETT EAO AAAT AAOGEAO O O1 AAOOOAT A8d

0 060EA | AET noEdkekyfirmxsiodd bdile fér own sales channelsz that we do

certain areas together and join forces, and that was a very smart move, and it kind of forced us

to co-l DA OA OA 6 foperatizdabtibns Al$o deepened the networking capabilities between

domestic firms. The networks encouraged the firms to develop capabilities relating to reactive
AAADOAOGEI T h AAOGAOEAAA Au 1T A ET &£ Ol ATO AO OOAPEA
well.

However, also differing views were represented. Sales dnmarketing being shared, companies

EAA O EAAARA OAOGAOA AT i DbAOEOEI lopefative. WEWaOIleftA OAAO8
then; it did not make sense to try to do anything else than compete in the areas of building

even more factories and negotiatingOEA AET AT AAO 1T AAAAA8 YO xAO N
informants regarded them leading into alienation between companies and their customers

which, in turn, resulted in the situation in which the capabilities related to customer

relationships were hindered. O T T A ET OAOOEAxAA ET AEAAOAARh &6 OAIT A
thought that discourse with customers was unnecessary it has left behind a culture in which
OEA AT i1 OTEAAOEIT xEOE AOOOI I AOO xAO 110 OAAT OA

The environmental conditions in Finland, especially from the viewpoint of the forest industry
might have been among the most challenging in the world but also a trigger for development.
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For example, logistics have been a very challenging task, and adapting to the Finnish
environmental conditions around the year have been the trigger into shaping capabilities
OAT AGAA O1T A8s8Cc8 11T CEOOEAO8 ! 0O Al ET OAOOEAxAA OO«
all year round, in every circumstancez we have improved here, or at least have been able to

adiusO ET 01 OEAOA AEOAOI OOAT OEAI AZEAAOI 0086
4.1.2 Industry logic

The industry experts interviewed considered forest industry still very conservative. The product

life-cycles have been long and the new product innovations fairly infrequent compared to other

industies8 ! O T T A ET OAOOEAxAA &£01i bpOI B ATA PAPAO ET.
cardboard industry to tele communications, the product life -cycles tend to be about 52 weeks

[in tele communications industry]. And here [in paper industry], the product lif e-cycles are

APDPOl @EI AGAT U YI1T UAAOO8 . Ax DOl AOAO ETTT1T OAOQETI
commercialization capabilities have not been selected into development, as there has not been

a constant flow of new products. The conservativeness oftte industry is also visible in the
AOOEOOAAOG OI xAOAO AEAT CA8 !''O Ox1 EIT & O AT 006 £&EOI1 i
Al OEET ¢cO OEA xAU EO EAO Al xAuo AAAT AT T AR OEA
we make newsprint, and itwilbesET ET1 AO O1 OE1 OEA AT A85o

The commercialization of new products has not been that straightforward without verification

of the credibility and proven savings. Hence, the conservative nature of the industry has

hindered capabilities of new product development and commercialization. The capabilities

selected into development have been mostly technological and related to manufacturing and

Ei DOT OET ¢ AAEEFEAEAT AU8 ' O OOAOAAhL -icspieddthatidwe | £ OEE
have developed technologiestcE | POT OA AEAZEAEAT Ausaon AT A OOEA 1 PA
xEEAE EAOA AAAT DPEOAEAA O OEA 0OOi1 0086

The bulk products seem to be the main source of core business but the profits of producing
them in Finland are ever declining because of the high cost®f raw material and labor. Hence,
OEAOA EO A 0060IT ¢ TAAA A O O1T Ax POI AOAOO xEEAE i
Tightening profit margins have developed strong cost pressures to the companies in the
industry and hence, the improvements have been mostly incremental. As one informant

Aogbpl AET AAh 0PADPAO EO A AlTiTTAEOU DPOI AGAO AT A EO
zero. We have advanced productivity but the actual products.. Our forest companies, they base
their actionsonthex T T A AT A AT 110 AEAAI A xEOE OEA OAI OA A
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It has been indicated that the forest industry products have been traditionally seen as

commodity and hence it is difficult for one production unit to differentiate itself from the

competing ones because the pi AOAOO OI 1 A AOA O £ O1 EAI O0f NOAI E
in the processes of the customer. Product differentiation, if not impossible to conduct, was

AT 1 OEAAOAA O1T bOil ZEOAAT A ET 1100 AAOGAOG8 0O)1 OEAO,
only new costs: development costs, logisticgelated costs.. When you develop differentiated

product variants, all they create is costg OOT OACA AT 0O6Oh &I O AGAi bl A8o

Some informants were also quite negative towards the capability of the industry to renew itslf.

10O A AEEAAZAZ OAAETTI1 T CEAAl 1T £ZEZEAAO OOAOAAR OOGEA EI
Bio refineries and that kind of things.. The forest industry has been quite incompetent in
OAAAZEZET ET ¢ EOOAI £568 30EI 1 h OGAI HDABOEI AOAROO AOAAOHE
xAO OOAOAA OEAO OOEA & OAOGO AT i PATEAO Al 01 A Of
infrastructure to the new companies generated near by.

The internationalization of the industry has had its own influence on the capabilities in which

companies are willing to invest in. According to interviewees, the paper industry was the first

to internationalize in Finland. That image has traditionally facilitated the recruitments into the

forest industry. Several informants suggsted that the most skilled and hardworking people

OAT AAA O OAARAE OEAEO xAU ET O OEA &£ OAOGO OAAOQI O¢
was like US Navy: join the navy, see the world. And those who went abroad, they worked 24

ET OO0 A thefasBdecade,)tHe amount of competitors has increased when companies

outside the Western countries have entered the field. Even though Western companies are sitill
OOOPEAET OO0 T £#/ OEA NOAI EOU 1T &£ OEA 1T 00Dp0OOMasi £ OEA
been shifting towards the approval of even more crucial aspects relating to production from a

xEAAO AOOAU 1T &£ EEOI 0806 !0 AT ET &£ OI ATO 0T 1T 1 AA
ago no Western factory would even consider the possibility of inmporting equipment from

China, no way. But then, let’s say about two years ago, they began to approve some parts which

were not in contact with processes. They were like, okay why not they do it, it is not the end

I £ OEA x1 Ol Ago

4.1.3 National culture

Among other factors introduced, it seems that national culture direct the capability selection
process. In certain situations, honestyz OT AAUET ¢ OEA 1 AxO AT A xEIl1ET (

OEET ¢cCOd6h CEOAO A Pl OEOEOA AAAAA OAidndildoeBinot. OEA A D
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Positive added value could be created when the customer values the reliability of the Finnish

way of dealing with situations. The Finns were said to quite commonly underestimate their

POl AOAOOYg OOEEO EO NOE®RECT IAODARDD OGEAIC GEDOA A
customers may appreciate the modest attitude but some may claim that it creates uncertainty.

Typical feature mentioned of Finnish national culture, modesty, is noted as one of the factors

that hinder marketing capabilities of the forest cluster companies. Some informants claimed

OEAO i1 AAOGOU AT OI A 1T AAA AO E£AO AO EIT OAOT AOGET T Al
AT O1 OAOPAOOO8 )1 OAOOGEAXAAO AOOOI AA OEAO Al Oi OE/
the capability be able to commercialize their ideas and sell the products or services.

Some informants claimed that modesty and negativity have led to an atmosphere in which the

striving for consensus has been a factor hindering innovative capabilitiesSome interviewees

commented that it has been a challenge to present differing views in the organizations.

However, the changing work environment and new generation of employees have shaken the
OOAAEOQET T AI xAU 1T £ OEET EET ¢8 flinAthe EonmmdndyOiE A x AA 1
nowadays quite different. When new generations of employees are recruited, the ways of eo

I DAOAOGEIT 1 OAT A Oil AA AEOOET AO mEOI i OEA DOAOGEIT O
xEl 1 ETCTIAOO OI AEOAOOO Am thé teditivAaD Birinidhi pap&inmBIEAO OAE
Al 11061 EOUS6 xEAT 1T Ax CAT AOAGEITO 1T &£ Aipi T UAAO AEA

4.1.4 Firm culture

4EA OOAOEA 1 AOOCOA 1T &£/ OEA ET AOOOOU EAO AEAEAAOAAN

AARAOAOOET ¢ OET 6 E AsQuithisthohd spediadiZedkndwedipk bbakka are promoted

Ol 1T AT ACAOEAI bDi OEOCEI T Oh AT A AT 1T OANOAT 61 U OEA 1
Oil1Ag8d6 4EAU T ECEO OOEI1T OxAT O O1 Ai1AAT OOAOGA 11
the importancel £ OEA 1 AAAAOOEED | £ PAT Pl A8g8d ''1 60 OEA OA

on the rigidity of the industry. The organization structures have been inflexible because of the
many organization levels created around central employees. As a VP from machinbuilding

ET AODOOOU OAi AOEAAR OxEAT xA 11 OA &b EI OEA 1 OCAI
z kind of an own organization, which builds up several mini-l OCAT EUAOQOEI 1 086 ) O E.
TT OAA OEAO o6xEAT 1 OCAT EUAOCETUAOOEIAT xI AG A GohOAGH B

for proactive adaptation decrease.
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The mindset mentioned above has also had its effects on the capabilities to absorb and exploit

the information from outside the company borders. As one informant argued, the traditional

xAU 1T £ OEETEET ¢ EAO AAAT AAOAA OiI1T OEA OEIT OCEO C
I x188 7A EAOAT] O AAIi EOOAA OEAO xA AT OI A 1 AAOT £AC
Even if the organizations would be willing to remove some vacancies to tsengthen the

adaptability, they would have to negotiate a unanimous decision with the trade unions which,

AAAT OAET ¢ O T1TA ET OAOOEAxAAh OEAOA 1 AAA OEA AAA

According to the interviewees, the openness towards new idead T A OOAAEAAI xAUO 1 ¢/
has been traditionally underestimated in the Finnish forest cluster firms. Interviewees

ET AEAAOAA OEAO OxEAT OITATTA AT AO 1060060 xEOE Al
EECEI ECEOAAS ET OOAAA | AurtieOddd discoger thd posbifiepdditived OE A
AOPAAOO8S 4AAETT1TCEAAT O11 OOEITO I ECEO EAOA OAE
61 Ax EAAAOGe AT A OAAAOCECT 1T &£ AOOET AOGO bPOI AAOOGAORK
technological. That might be the case because technological problems are often more straight

El OxAOA O1T O11 6A AAAAOOA OEAU AAT AA AAOOAO 1 AOG/
Also, breaking the long-standing structures and building a new operations model is considered

challenging because of the critique towards new ways of doing things and previous failures. As

ITA ET &£ Ol ATO OOABGAAR O! AiI 1T OEAAOAAT A bPI OOGEIT 1
base their arguments on the fact that it wasnt possible in, foreXA 1 1 Ah Yy aé 80

However, willingness to develop leading products and technologies has been a significant
AOEOET ¢ & OAA E1 OEA EEAAGEIIES cCOADDO Al c OAKERO EAA
the role of Finnish companies as the leading technologyproducers. When investing, there has

AAAT A1 AOOCEOOAA 1T &£ OAI xAUO xAl OET ¢ OI AOET C |
informants, these attitudes were criticized as well. As noted by one interviewee, the industry

Dl AUAOO OOI 1 AET x Chology 8l4vésAl Eneah, we Havk Blvays tredtd develop
AECCAOh 11 O0A AAAOGOGEAEOI AT A 11TOA AlTibplAgsoe !l EI
OOAA OEA AiT gkl AROEDCo O1 AAOGAOEAA OEA DOAOGAEIEI
development in the industry.

4.1.5 Environmental change

Changes in the business environment, for example distribution of manufacturing into the
countries in which the raw material and labor costs are more affordable, have posed challenges
for the knowledge transfer. An interviewee from the chemicals industry naed that maintaining
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AT i DPAOEOEOAT AOO 1 EGCEO OANOEOA o611 T EETC ET O OEA
future. We can still develop technology even if it would be used somewhere elsg there is a

strong demand for know-ET x 86 4 EA Alci theAdealtitat irOchafEying environment,
organizations are forced to focus on knowledge sharing capabilities. When establishing new
production plants abroad, for example, the companies need to acquire the capabilities to

transfer the process knowledge neded for the successful establishment of production plants.

10 A 360 £OI i 1T AAEET A AOEI AET C ET AOOOOU AEOAAR
very limited resource. It is a big challenge how you can put this resource into supporting China,
Japalh " OAUEI AT A All OEI OA Al O1 OOEAO AO OEA OAI A (

Still, several interviewees were concerned about the extent of knowledge spilling over abroad.
The interviewees have regarded the declining path of the North American firms as an

exemplary on the issue.7 EAT  OEA ET OAOOI AT O OAOGA ET .1 OO0E I
North-l | AOEAAT Ai I PATEAO A1 1 OOEOEAA68 4EA OI B ETT xI
Aci OOEI1T ET .100E 'i AOEAA AT A OEAT OOEA 3AATAE
also the technological know-E1T x &1 1 11 xAA86 31T 1T A T £ OEA ET £ O AT (
Al i PATEAO OAOA OEETEEIC 1T &£ OEAI OAl OGAOR 11 6 OEA |
i AAEET A AOEI AET ¢ ET AOOOOU 11 OAAR OEmavdE BE®de ET AOOC

with our research and development resources towards the countries which have the best
hands-on know-E T x 8 6

The informants regarded the capability to produce high-quality outputs a particular strength of

the industry. However, it was stated that the importance of quality factors has been declined

AT A OEA AT i PAOGEOEIT EO AAOAA TAET1U 11 OEA DPOEA!
cost good enoughg OEAOA EO 11 1T AAA O1 DO AGAA OEA AAOGO N
need for comple EOU OAAOAOEI T h OEOO 06110 OEAO I ATU AAOEA
10 AT ET &£ O ATO OOAOAANn o6xA ATT] 0O EkAddad @ DHOI OF
OET O1 A EAOA OEA NOAI EOU ZEZEO &£ O POODPI OA8 "1TT1T A Al

According to the int erviewees, the cost pressures have limited the opportunities to develop new

DOl AOAOO8 O4EAOA EO Al xAUuO OEA OEOAAOG OEAO OEA E
AAOCAT T PI AT O EO 110 x1T OOExEEIT A AT U 11 1tiphkose ) O EA
OOAAAARAAAA xEOET OO AAOGAI T PET C AT UOEET C68 )1 OOAAAN
their importance. Capability to build relationships with customers, for example, has been noted

to be of high significance. As an interviewee fromD ADA O ET1 A O @éraue cléaflydifnddh O

at building partnerships with the customer so that we can further improve and develop the
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products we sell well. It could be bulk sales but we can also add value by ensuring that the
performance of the productii OEA AOQOOOT I AOj O POI AAROOGAOG EO 1T £ EEC

Traditionally, the forest industry has received some special treatment from the government.

AEA DPITEAU [ AEAOO EAOGA Ai 1 OEAAOAA OEAO OEA OOAI A
A CiTA OEBI @81 NAAEAEI AEAAOAA OEAO & Oi A0 OT1
profitability challenges was the devaluation of the Finnish currency. Joining the Euro area has

AAT1 EOEAA OEAO DI OOEAEI EOU AT A OOEA DOI AT AT O xI
competition regulations have had an effect on the selection of the capabilities firms want to

acquire and develop, as well. According to interviewees, the openness and transparency in the

forest industry has been declining radically in the last decades. @e of the interviewees even
OOAOAA OEAO OEA OI PAOAOGEITO 1T &£ OEA #1 1 PAOGEOGEIT
interviewees argued that the competition regulations have had a considerable effect on the

possibilities to develop collaboration capabilities and build networks in which information

actual development which might lead to innovation z OEAOAhR OEA A1 O1 AAOEAO AO
In some cases, restition of collaboration is considered going to the extremes. For example,

one informant told us a story of him and his colleague from competing organization settling a

casual appointment of going to see aiccEi AEAU CAi A O1 CAOEAO8 O7A A1 O
event in detail to our superiors, and write a certain memo about the reason for the meeting and

guarantee that we will not be discussing workOAT AOAA O1T PEAOh AT A OECT 11
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Table 2 z Representative quotations on capability selection

Thene

Selection

History

Industry logic

National culture

Firm culture

0The printing paper siewgemewetr eg rkeiw
AfwWe have invested a | ot in the

clearly emphasized larger capaditynore production volume. It can be se
even today when comparing the fa
OFormerly, it was v er wany bre linpahyufifm

everybody knew each other. o oOLet
was a vast technological development path. It was mainly base
developing efficiency and production systems. That, in turn, enablec
development of machery. In that moment, there was a need for that kin
systemi the consumption of paper and cardboard were increasing ¢
year . 0

iltEs something |ike buying gasc
the gasoline if you buy fronNeste or ST1, or if the oil is imported fro
Russia or if it is imported from Saudirabia or from Norway.. The en
product is practically the same.
OPulp is even more a raw mater.i

price, silver has its price, aralso the pulp has a certain price that every:
can read in Financi al Ti mes. So,

It could be that in Finnish fol

o

centeredélathasce to exchange vi
fithe Finns have unnecessary mode

Finnish national character.. Thatwe beli# our accompl i

0ln our value chain, there are a
way as always, and producing the same products is promoted becs
seems to be enough to succeed. 0
0Ther e was -likehwilingness tpitake @eas further. Whe

investing, we al ways wanted to b
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Environmental AThe

chall enge is how to form c¢
change and findings made in the differe
AiThere is always the threat t ha

situation where further developments are not worthwhile any longer

4.2 Capability gaps

The second overarching dimension of the capability evolution process assembled according to
the comments made by the interviewees was capability gaps. The aim of the following chapter
is to introduce the factors that the informants have considered significant especially in the
future but, according to the informants, in which the forest sector has not paid sufficient
attention to.

*Risk sharing
*Bad experiences in the past => Risk taking

*Risk sizes are vast

*Homogeneity in backgrounds
*Bad reputation of the industry => Recruitment
«Difficulties to attract the most capable students
*Industry leaders not charismatic enough => Executive => CAPABILITY
*Good news lead to unreasonable demands message GAPS
*Complete soluti — /

omplete solutions Ideas

+Other ideas

+Complexity in the supply chain Customer
*Internal communication between departments == ‘nheeds
*Technology push

Figure 4 z Findings on capability gaps

4.2.1 Risk taking

Several interviewees have claimed that the capability to sell the new ahinnovative solutions to
AOOOT i AOO EO POT AAAT U A xAAET AOGO ET OEA ET AOOOOL
preferred customer, that we collaborate with them, develop a product for which our customer
EAO DPOEOEI ACA ET OEIAOA ®AINOEQDGA AGA A A OEBRDOBIOT 1 T CEAC

ET OAOOEAXxAA £OI i DPOI P AT A PAPAO EIT ADOOOU AT A OE.
OEAU AOEI A A EAAOI OUh OEAU AOA xEITETC O OAEA O
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but we havd | O &£ 01T A OEA AOOOI T A0 xEI x1 O A AA xEIITlE
ET AEAAOAAR 6 )& 1TTA EAO AAGAT T PAA A 1T Ax DPEAAA 1 ¢/
IT TETA AAZEI OA OEAU OAA OEAO EO £&£O01 AQdrgitcd x Al I

OAOPT T AAT OO6h AOOOT I AOO AOA AAOOAIT T U ET OAOAOOAA E
AA OAOGO POT ACAOGEITT O1i10i Abe EA OEAU AOA xEIIlETC
solutions or to modify existing structures. As stated by a2 0$ | AT ACAOh O#EAT CET
DEAOOOAR EO OANOEOAO EETA 1T &£# A O Abp ET OEA AOAEI
pointed out that risk sharing possibilities should be created, for instance, throughd AAOAT T PET C

T Ax AOOET AOOAOGACEEEAEOBEODOIIATI AOET ¢ AT OOADPOAT ABOO

However, carefulness and even risk aversion are considered logical as risk sizes can be

i AAOOOAA ET AEITEITO08 7EAT 6EO EO OEA AAOGA T &£ A
the risks and try out new. Bu considering the change of the whole production unit, the fear of

malfunctions is often overwhelming. It is about several dozens, even hundreds of millions. No

ITA EO xEITEI ¢ OF OEOE OEA &O01AOGEITAIEOU 1T &£ Ot
capabiities with customers should be also advanced because it was seen decreasing risk

aversion.

The negative experiences from the past tend to affect the decisions concerning risk taking. An
informant named an example of a large pulp mill which was built in Gamany in the 1990s and
was based on completely new technology. Several mistakes were made, and quite rapidly they

EAA O1 A1 1TOA OEA xEIT1T A DPOI AGAOGEIT1T OTEO8 O4EAOA |
induced that the firms are not so enthusiastic to OAAOAE A& O 1 AOCA AEAT CA
ET OAOOGEAxAAO AAI 1 &I O OEA AOOEOOAAO xEEAE x1 Ol A

EU, and especially in Finland.. There should be this, encouraging.. That not everything should
be perfect at oncezthatT T A AT O1 A A@DPAOEI AT Oh AT A OOAAAAAR AT .

4.2.2 Recruitment

Several informants pointed out that the development of the present human resources has been

a particular strength in the forest industry companies. Hence, the companies have invested in

maintainin g and broadening the capability base of the employees. However, the need of

substance knowledge of the application area has led to the recruitment of the employees with

ET I TCATT OO AAAECOT O1T AG8 'O A 360 1T &£ OAOGAAOAE AT A
we have too many paper engineers when we should have physicists, chemists, mathematicians,

AT A OEAT A AT OPI A 1T &£ PAPAO AT CET AAOOG86 4EA OAAO
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was seen as important factor in renewal process. The current needs dfroader employee base

xAOA Al AAOI U Ai PEAOGEUAA ET OAOAOAIT ET OAOOGEAxOh £
OEA AQGEOOEI ¢ OOOOAOOOA8s 7A OEI OI A Al AAOI U OAA
machine building industry stated, the recruitment should also support the changing strategies:

001 AAATIT A A ciiT AAl OAOOEAA DPOi OEAAOR xA TAAA A
all around the world and they should mainly be local talents. From knowledge perspective, it

becomes a challenge thawe should have a network through which we could recruit skilled

PAI PI A AOT 6T A OEA x1 O1 A86d

Traditional educational structures in Finland were considered wellestablished but they might

OEAAA OEAOA AT i PAOAT AAO AOQOEI O E $tudyobtAquditaivelys ! T A (
AT A NOAT OEOAOEOAI U OEA OEET GO OEAO xAOA EI BT OOA]T
ET AOOOOU xAO OAAT AO pPIT 08 ' 0 OOAOAAR o60OEA AAOAA
the problem is that young people arel T O £01T 1T A1 AA ET 01 OEA ET AOOOOU
OEA ET AOOOOUR AOAAOCAA 11 001U AA DPOEAEGAAT AAGAABA!

led to a situation in which OOEA AOOOAAOEOAT AOGO 1T &£ OGEA xETT A ET A«
distinct talents have found their way to the relevant education. When looking into the

AAT EOOAT AA OOAOEOOGEAO ET O OEA O1 EOAOOEOEAORh OEE

4.2.3 Executive message

Creating a positive image for the industry is also seen important as a means of attracting skilled

ET AEOEAOAI Oh OxEAT xA EAOA A pi OEOEOA AOEOAh EO

ATiT A 0186 'O A AEEAZ OAAET I Iright how Pebadse Oshould7 A A OA
report our issues truthfully - We have plenty of things with which we can be able to compete in
OEA EOOOOCA86 4EA 1T OAOAI T O1T AAOOOAT AET ¢ xAO OEAO

public or current employees with misinformation or palliate the truth. Instead, they should

o~z oA N

AOAAOGA AT EiIACA 1T &£ OEA ET ADOOOU ET xEEAE 0011 AC

i AATO T £# AOAAGET ¢ OEA Ei AcAh TTA ET OAOOGEAxAA DO
complain in the media how miserable this is.. Instead, they should be giving an example that
OEEO EO 116 A AUET C AOOET AOOS8O

As interviewees indicated, the charisma of the messenger has an impact on the comprehension

I £ OEA 1 AOGOACA8 1O 11T A EIT A&l tirigAtiwbuldod vioAhivhiledd T AAAT «
have medaA ADAAT A 1 AAAAOOGe ET OEA ET AOOOOU8s / OEAO EI
AOAh EETA 1T &£ COAU86 (A A1 O DI ETOAA 100 OEAO o
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AAOGAA 11 OEA £AA ®Sdd nétidehy thattdel areOnoikidy&rd, he stressed

OEAO OOEAU EAOA 110 AT1O6CE AEAOEOI A OF AA EOITC
TT OAA OEAO OEA mEOITO 1 AT OAOA 11060 PAETOEI C A Al
headed, orgiveagod A @Al Bl A86

According to the interviewees, delivering the executive message should be given more
importance. 4 EA AT OA AT 11 O1 EAAOEIT OOEI 601 A AA OAOEZEEA
OET Ol A AA OAOAAET OO AT A OOAT OPA Odtkoteineshdyds, alE A AT |
OAPAAO OEAi o6 AAAAOOA OEAOA EO Al xAud O1T i ATTA bBO
time. However, informants recognized that those messages are not so often delivered to general

DOAT EAh AT A OEA Al PEAOE Claté #& thé® Etdck exdhangel valleE, AA OET 1
ET £ Oi AGETT AAT 66 TAx OAT AO AT A OBOAES8HG

Even the good news may be difficult to pass to the general public. Many interviewees noted
OEAO AAI EOAOET C DI OEOQOEOA TAxO 1 AU OAOOI @eodi O OA
1 AGO bi OEOGEOAR OEAOA EO Al xAUO O1T1T AT T A AAT AT AET
seemed to be related to the media fuelling an erroneous impression that change and

ETTT OAOGEI T O AT 01 A AA AOAAOGAA O1 OAOudht@pErénévwal ! O 11 /
OEOT OCE OAOAAOAE AT A AAOGAT T i AT O OAEET ¢ DI AAA AOD

AE

-_)

4.2.4 ldeas

All companies need a rich portfolio of ideas where to choose the ones which will be discussed
and developed further. According to the informants, there are several areas which have a strong
profit potential but which are not sufficiently exploited. For example, several respondents
considered environmental knowledge and corporate social responsibility issues as being fields
of know-how which could have potential, if sufficiently commercialized, to increase their
importance in the future.

Also offering complete solutions is increasing its significance in the forest industry. Several

informants have emphasized the importance of finding the synergies betweenthe whole
supply-AEAET AT A AAI EOAOET C 1 AOCAO AiTAAPOO8 10 A 61
don’t get the inquiry to deliver certain parts of the factory that often any more. It is more and

iTOA 1 EEAR AAI EOAO OEA x EdmbidatioA éf prdddcs & servikes ® A AT B
regarded as a potential area of growth. It seems that utilizing the product and service
combinations has occurred earlier as well but the companies have not been able to
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commercialize the serviceside of the combination. As one informant noted, the service aspects

OAT AGAA O1 bDHOT AOGAOO EAOA AAAT oA OiIT1 A O AOT AA/
O1 Al 11T AOAEAI EUA -sdfed Bupp@tkE forOigstascé, wds AleAprticular issue

mentioned several times during the interviews from which the forest companies could take

advantage of.

4.2.5 Customer needs

The informants have stressed the growing importance of the knowledge of the end customer’s
TAAAG8 1 O OOAOAA AU 1T A EIT A& Ol hpudprimadykcstorke® 11 O 1
thinks about the product. Often the more crucial factor is that what their customer
APDPDOAAEAOAOGB8G 4EA 1 AOx1T OEET ¢ AARhA fale Gégsided OEOIT
insufficient among the interviewees. As an interviewee pointedout, the companies should
AAOOAO 601 AAOOOAT A OEAO OEA AOOOI i AO EAO EOO 1 x1
OEA xET 1A OOPPI U AEAET 86

Complexity in the supply chain has been stated to be one of the key barriers hindering the

innovative capabilities. Complicated products require certain level of expertise from all the

members of the supply chain, and therefore represent a barrier to involving intermediaries. As

ITA ET £ OIl ATO A£01iT PAPAO ET AOOOOU Al AEsoay O7A A
people that block the message away. For example, in the fine paper segment, you have to sell

the product for us, and we have many difficulties in understanding that, and then we have to

sell the product to our wholesalers. And then they have to ell the product to the 200 000

DOET OET ¢ Ai i PATEAO xEEAE EAOA O OAlIl OEAO Oi
complicated the products are, the more training should be provided for partners. There has

been a broad consensus that strengthening the netorking capabilities with customers could

lead to significant profits. Stability and continuity were considered important in inter -firm

relationships, as well. As a Senior Vice president of sales and marketing told ug§ x A OET O A
have more caoperational projects with our customers in which the product, kind of sells itself,

AT A PpOT AAAT U OEA xEITT A DPOI AAGO AT A 1T AOEAO 1 AOT AE

SAOAOAT ET OAOOEAXxAAROG- I GEAOAKLT ABAOGOOEAT OLKT CRRAEKD (
couldleadtothA 6 AAOGAT T PI AT O T £/ OEA POI AOAOO &I O OEA OA
OAEA 1T &£ OEA AOOOT i AO 1T AAAOG8B8G )1 AOOOOU A@PAOOO Al
delivered insufficiently between the units with market-connection and the departments of

OAOAAOAE AT A AAOGAIT T Pi AT 6 OOEAU AT 110 1TAAAOGOGAO
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AT O1 A AA OAouUu OAI OAAT A ET OEA 1TA@O OOACA ET OEA
often the different business units could not articulate the needs of the customers clearly

AT 1T O0Oce O OEA pOi AOAOEIT OTEOO8 'O T1TA ET OAOOEAX
of our production units if we could reason them that this is the actual need z why we are

AAOOAT T U 1T AEET ¢ OEAOA POT AOADOOS8OG

The technology push-factor was also considered having too much significance among the sales

and marketing processes. When developing new products, the customer demands were often
considered in the early development process but tended to lose their importance inthe

progress. As a VP of research and development told us regarding one example of the product

AAOGAT 1 i AT O POT AAOOR o6- AUAA OEA AAOGEA EAAA AAITA
it quite rapidly turned into.. How we could actually do this, which tech nology to use, and how

to promote this selected technology. It carried too much weight, the pushAT AT AT 686 ' O AT 1
ET £ Oi ATO pOO EOg o6/ 00 POi AOGAO AAOGAITT Pi AT O A& 00I
A NOAOGOEI T ¢ O! OA OEAN AGiai £AO &£O01 I OEA OAAT xI

There was also a concern that the customers being not able to articulate their needs might be
forcing the companies to pay attention to the products which are not actually profitable. The
AAOCGEA DOT Al Al OAAT O O1 AA OERKowOdE Be aBled®iDingiitA OO OA]
16060 ET A xAU OEAO EO Ai O A AA AAOGEI U O1T AAOOOT T A
seemed to be even too straightEl Ox AOA8 | 6EAA O0OAOGEAAT O 1T &£ 20% 1
ask our customers what they really wantz they cannot put that in words. They might say that

they want as good quality as cheap it it is possiblg AOO OET OA OEET CO xA Al
OAAI 6 61 AA A AEAIT 1T AT CA ET OEA 203%$ AAPAOOI AT O
current actonsrathA O OEAT DOAAEAOEI ¢ AT A AOOEI AOET ¢ OEA

O O‘}o
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Table 3 z Representative quotations on capability gaps

Theme

Capability gaps

Risk taking

Recruitment

Executive message

Ideas

0The structures are heavy, the f
pul p and papeeasy tolchange thosa they are really to
decisions to make. 0

0When vyou -nfilianspeoject, thénlthere is a real opportunity k
there are also numerous risks. o
AWhen the sums are significant,
risks sothat the processes would start up as soon as possible and they

do what they have promised to do

00On the one hand,-deptheknowledges. Daing higtieing
in a narrow area. On the other hand, we need generalistcavhsee the
connections, and are able to pie
OProbabl vy, on average, the situce
similar knowledge and sudhpeople with similar abilities. But of course, v

shouldntgotoofar. I't coul d be quite diff

ONaturally there are several poi
one claims that if we go straight to the subject, it will be fine in the end.
the other relies on logicalrgumentation and tries his best in developin
mut ual understanding. 0

0The i mage which they build is v
for everyone. If you will succeed, you should stop whining and get
wor k. o

ol f y ou say a regst poditiveg thema os @ways 1s0mec

demanding something. o

0The producti on uni t woul d do
enhancements, aim at something.. And then they could send the autho

message of iwe gamddad ht migs t oi sl
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Customer needs 0The customer needs sol ut iioNotghatiwve

force our customers to buy something they do not really need.. We s
really help them to succeed and

0 | ta proldem that we do not sell the product the right way, or we ce
utilize the knowhow we actually have"

0The cust omer knowl edge shoul d
organization. So that the people in the customer interface do not

interpretations on their ownbo

4.3 Capability development

The third overarching dimension of the capability evolution process assembled according to
the comments made by the interviewees was capability selection. The purpose of the following
chapter is to describe the ways the forest sector has been developing gfir capabilities.

M,

*Changing the structures I y | Organizational

*Changing the competence focus change

|
S . Human %
*Maintaining and broadening competence =>

. . resource
*International experience )
(development)

DEVELOPMENT

Figure 5 z Findings on capability development

4.3.1 Organizational change

When describing the efforts the organizations in the forest sector have taken to develop their
capabilities in particular areas, the organizational change aspects lmmme evident. According to
the interviewees, the streamlining of organizations has been an important mode of operation to
change the established structures. As one informant described the process in his organization,
001 OE1 OEA AOOOAT Ge qhitk Andepehdent (nisA ThénBve icanbired our

Al OAAO O1 1T PAOAOGA AO AlipbATusées '11 OEAO 360 OAAE A
I AGO AAAAAA AO AEi111x0g O)1 &EITTATA OEAOA xAO A
have its oon HR md ACAOh AT A EAYOEAh ET 060601 h AEA 1160

According to informants, redesigning the tasks and the processes has resulted in corporate
cultures in which solving the emerging problems becomes a part of work routines.
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Competence focts change was also a theme emerging from several interviews. Focusing on one

OACi AT O AT A ET OAOOET ¢ ET OEA AAOGAITPI AT O T &£ OEA
AOAAGRh xAO OAAT AO TAATO 1T &£ AT EAT AET C induBtBAAET EOI
Aopil AET AAh &6/ 060 AT i PATU EAO EAA O OOAT O& Oi AC
i AOEAO pOI P O0OPPI EAO88 31 xA EAOA O AOAAE 100 E

The organizations have attempted to change through mergers and acquisitions as well. For

AgAi b1 Ah AT ET & OI ATO &£O011T 1 AAEET A AOQEI AET C EI
OAAETT1iTcCcU AEEOIi 66 AO A 1 AOOO0OAT DPAOO T &£ AAOGAITT PI
there has been skilled innovators and entrepreneurs, they have developed ancbmmercialized

OAAETT1T1Tcue ET A Oi Al1 A0 OAAIT Ah AT A 6EO EAO AA;
AANOEOA OEAO OAAETTITCUe8 'O A OAOOI 6h OEA Al

transferred into the organization.

4.3.2 HR

Maintaining and broadening competence bases of the employees have been largely based on

the fact that the knowledge requirements seem to have been increasing gradually. As an

ET OAOOEAXxAA Agbl AET AAh &£ O AgAi I A OOEA T EAAT A |
I £ AT 1 OA @deetstandlidglodtie issues related to the work assignments seem to be

needed more often. Training in an industry is the formal procedure which a company uses to

AAAE]I EOAOA AiPi T UAAOGSE 1 AAOTEIC O OEAO QBAEO OAC
OEA AT i PATUGBO CI AT O AT A T AEAAOEOAO8 7EAT OEA EI
are offered more challenging tasks. As an informant from machine building sector noted, it is

crucial to offer interesting and multi -faceted positions to retain the most promising employees:
6UT 0T cAO PAITPIA AT T1T0 xAT O OEIi BIAh TAOOT x OAOQE
xI OEAA £ O OEA OAI A Z£FEOI &01 i1 AOAAT A OI COAOA6N
their commitment to organization facilitates the development of organizational capabilities.

Some informants pointed out the importance of the tools for rewarding employees. The

cultures of using differing rewarding tools seem to be quite young in the Finnish forest

industry, and therefore unknown by both superiors as well as the subordinates.

As an important tool for broadening the knowledge bases of the individuals employed in the
industry, the interviewees have mentioned job rotation opportunities. Nowadays, the
companies are of sufficient size tooffer opportunities for job rotation inside the firms. As a SVP
I £ EOI AT OAOI OOAAOG ET AEAAOAAR O4EA AOOAEAI EOOO
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between the firms z that people move between organizations and also from the supplier
organizationtl AOOOI I AO T OCAT EUAQOET 18 4EAO EO EI x xA Al

The job rotation aspects are also related to the international opportunities. There is a broad

consensus that the forest industry offers possibilities for the individuals willing to work abroad.

1T AAT T Uh OOEA pPiIOEOEITO 1 £#EAOCAA AOA OAOEI 0006 8
developing the HR capabilities, and also when collaboration capabilities are considered. Even

OET OCE OOEA EAAAT OEOOAOQEI T AAITIOUAh ABEDERIDT xIAAACK
is not usually sufficient and firms must send their employees from Finland. As an informant

AOT T A PAPAO AT i PAT U 11 OAA-howGidkher®iE 6nG twd waksaddi OO OF
do it. Either you move abroad or you engage in export business. It is clear that more and more

PpAi PI A EAOA O1 AAOT OEAEO 1 EOEI C AAOT AA ET A xA
OOOAOGOAA OEAO EO EO 110 OAOU OEiIiPI A O £EETA Al bl
are able tcrOOAAAAA ET Al ET OAOT AGETT Al AOAT Adsg '1 01 A}
ET OEA AAOI EAO PEAOA T &£ OEA AAOAAOS xAO Al OI OA/
from the interviews was taking advantage of all the profits possible fromthe internationally

experienced employees has been a concern. As one interviewee from chemicals industry told

O0h OOEA Ai i PATEAO T AU AA 110 AAT A OI OAPAOOEAO
AobAOEAT AA xEEAE OEAU EA GafliateBdcdicll @ &GButh Aldrigadfor 7 EAT A
ET OOAT AAnh AT T AO AAAE O1 EITT A Al 01 60U 60EAU OEI Ol
&ET 1 AT A8d
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Table 4 7 Representative quotations on capability development

Theme

Development

Organizational
change

Human resources

OEveryone has an own rol e, and
exampl e. 0

0That you explore and develop or
better outcome than that you try to do all kindshifigs 0

0 We handl e si de b rpughaffaid eand tirfcrensepta
improvement. They are not exclusive to each othieOne of the basic
principles of incremental improvement is that we should improve bu
have to see the overall effects
0 We h a vrangingiaskignhments, so more intimate knowledge is
needed.i So we are searching for completely new working methods
boundari esbo

AThey should people with wider ¢p
inthe clusterwheh hese new technol ogies a
0There are different kinds of t
positions in the organization. 0
ol't is an i mportant part of hume
world and understand what isgpening abroad, understand the markets

whol e. 0o

4.4 Capability outcomes

The fourth overarching dimension of the capability evolution process assembled according to

the comments made by the interviewees was capability outcomes. The following chapter

describes the factors in which one could see if the capability development proess has been

successful.
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+Positive executive commitment => Executive
+Negative executive commitment commitment %
e — OUTCOMES
*Efficiency => . %
Y Indicators

*Innovations

Figure 6 z Findings on capability outcomes

4.4.1 Executive commitment

It seemed that the positive as well as negative outcomes of the capability development process

are reflected in executive commitment. The changing markets and orgaizational restructuring

have posed challenges to the top management. For example, an interviewee from a paper

ET AOOOOU AT i PATU OIT A OO OEAO OOEA 1 AOOE® 1 OCH/
management. Communications, definitions of policies, to name a few examples.. So that there

x] OTAT] O AA AT U Al 1T OOAAEAOT OU ET OAOPOAOAOETT 0856
Ol AAOOOGAT AET ¢ 1T £ OEA 1 AOOACAO OAT 66 AT A OOAT OEOE
as ways of showing the commitment to empoyees as well as to other stakeholders of the

company. The interviewees regarded important that the management motivates the employees

001 Al OEEIT CO EiI AEEEAOAT O xAuboe AT A POITiI T OAO EI
which people want to be il TT OAOEOA AT A Z£ET A OEA xAUuO 1T &£ OEE
promoting new ideas requires a lot of effort from the idea generator, meaning well prepared
presentations to superiors, and willingness to invest a considerable amount of time and effort

into t he promoting process.

The commitment and respect of the management have appears to be visible, for example, in

the tolerance of taking risks which might lead to new innovations. The informants considered

significant that someone with sufficient authority OET 01 A OOOAT A AAEET A OEA A
Ol OCAET OOPDPI OO0 A&£O01 i OEA xEITA T OCAT EUAOET 1806 -
OAAT AOG A EAAOT O OEAO OET OPEOAOG bDAIT PI Aos ' O Al
individual behavior that there are abilities and willingness to take risks and stick their neck

I OO080

Encouragement was another topic which was discussed in the interviews. If an idea is accepted
but the implementation process takes a long time, it might destroy the innovative spirit. As
stated, the negative executive commitment is visible in the decision making processes if
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i AT ACAIi AT 6 OAiT OEA AAEETEOCEIT 1 &£ PilEAU 1T AAAAAS
CEOA AAOEOA AEOAOxAOAOC88 YO AT AO 11 06 OAEA OEET CO
4.4.2 Indicators

How are the outcomes of the capability creation and development processes measured, then?
On one hand, the industry experts mentioned different efficacy indicators which might
describe the outcomes of the capability evolution process. On the other hand, inn@ations
seemed to be regarded as an indicator of successful capability development.

Concentrating on the technological capabilities and improving efficiency has enabled forest

industry to continuously increase its production volumes. As one interviewee irdicated, they

AOA 11001 U OOCEIDBI A OAI OAOGR T EEA 1T AAT OAITTAEOU I
consensus among the informants that the forest industry has been successful in creating

capabilities related to improvements in efficiency of the procesgs. As a SVP stated, there has

AAAIT OAiT AUET ¢ AAOGAT T i AT O EI OTEO OEUAOGE88 )1 0O
DOl AGAGEIT T OAAETTITCU OOGAITETC &£O0iIiT OEA OAI 006 O,
DOT ABAA 11T O0A OI 10 xEOE | Axpd i ADA®ABAIDS E!N A OIOIODOUE T O A

employeeET AEAAOT OOh OEAU EAOA AAAT ET AOAAOET ¢ UAAO /

According to the interviewees, the outcomes of the restructuring have enabled more flexible

processes and have facilitated constant flow of information. A& a business controller put it,

0/ 60 O600i P AAOA EO Al AAOI U OEAO xA AOA AAIT A Oi
AAT A OF AT 1 AOAO AAOOAO AT AT UOAO AT A ET &£ Oi OEA
evident issue about the restructuring processes has been that restructuring enables the cost
OAOET cO xEAT O1I AGO AOAx EO TAAAAA8SG )i DOl OET ¢ OF
AAAT A EAAOI O ET xEEAE OEA AAT AZEOO AT O A AA OAR

Z A N £ A o~ A

According to the interviewees, the product and process innovations indicate the success of
AAPAAEI EOQU AAOAIT T bi A1 08 %OAT OET OCE OI i A ET & Of A
OOAAEOETTAITT U EAOGA AAAT OEAO i OAEthehinh& ArQteUAA EIT
1 AAE 1T £ -OAOCAOAAAGT T T OAOGET T Oh AT A 1TAx DOl AOGAOGO
mentioned as an indicator reflecting the quality of the capabilities developed. However, new

ideas of doing things can be also related to cosefficiency. For example, a Vice President of

OAT A0 AT A 1 AOEAOGET ¢ 11 OAAh OAAAOAAOGET ¢ OEA NOATC
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recent transformation activity through which his company has been able to strengthen its

competitive position as well.

Table 5z Representative quotations on capability outcomes

Theme
Outcomes

Executive i Commu ni c adontrol,n ensuriage thé understanding of the messa

commitment repeating them and uniformity of th
AfDevel opi ng and avovaponssltbuladhbe kgical in this industry. An
comes down from the highest level.. That we decide to do certain things and
continuity.o
0Big investments are made but the
throughwithhe r ef or ms. o

Indicators 81 f a mill was built in the 1970s,
a single factory. Nowadays, we are
0The application of process manage
andwe al so operate with smaller huma
0The technological i nnovations | ea:

shown by the fact that when comparing the average sizes globally, we are !
successful .o

OPaper produceiinadn cpart o resmphlaovyee i ncr e
0 The numb e r-relategd inmovasonsy ane then the new products which

accepted by the customer and create
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4.5 Conclusions and discussion
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Figure 7 - Findings

Sustainable advantage requires more than the ownership of difficulto-replicate assets: it also
requires organizational capabilities. These capabilities can be harnessed to continuously create,
extend, upgrade, protect, and keep relevant the enterprise’aunique asset base (Teece 2007).
The organization selects the capabilities which it desires to acquire and develop further
according to varying criteria. In the Finnish forest industry, history, industry logic, national and
organizational cultures, as well as environmental change seem to be the factors which have
affected most significantly the selection decisions.

Because of the industry logic, even small gains seem to matter as many traditional forest
products such as sawn lumber, wood chips and pulp aré¢raded internationally as commodities
and break-through innovations are not usually the most driving factors in the traditional forest
industry companies (see Sathre & Gustavsson 2009; Ghosal & Nd&Reichert 2008). It tends to
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lead to selection of the capailities which could enhance the efficiency of the processes. That
seems to be in line with the previous research themes on the forest industry which suggest that
innovations tend to be incremental. Among other issues, the static nature of the organizatioral
cultures and the conservativeness of the industry have affected the capability selection process.
The interviewee insights on the subject tend to follow the logic introduced by Tremblay (1999)
and Hovgaard and Hansen (2004), as the improvements of theshitures of the existing products,
manufacturing capabilities and concentration on process innovations have been among the
main development efforts in the Finnish forest sector.

Dynamic capabilities include capabilities required to adapt to changing custoner and
technological opportunities. They also embrace the enterprise’s capacity to shape the
ecosystem it occupies, develop new products and processes, and design and implement viable
business models (Teece 2007). The results of the present study indicathat the Finnish forest
cluster has traditionally been able to select the capabilities needed for the excellence in the
technological area. However, the selected capabilities have often been related to incremental
improvements, such as upgrading the machirery to match the current standards and be of a
better quality than the base of the competitors. As indicated by Augier and Teece (2006), the
asset investment choices may actually be one source of the capabilities. Accordingly, some
capabilities are rooted in routinized processes. In this case, these might include the reactive
adaptation to market situations or efficient division of labor in which the Finnish forest cluster
seems to be relatively successful. Additionally, some capabilities are rooted in créige and
differentiated entrepreneurial actions involving unusual skills (Augier & Teece 2006). Among
the industry informants, there was a broad consensus that these kinds of capabilities are
commonly underdeveloped in the Finnish forest sector.

The strong urge to stay ahead in the technological development by investing in the product
development actions seemed to be regarded as a particular strength of the industry among the
interviewees. Nevertheless, there seemed to be a consensus that the firms mighbhbe able to

stay competitive in the future just by maintaining the current capability bases. When existing

firms enter a new market in which they do not currently participate in, they should either

develop new capabilities or alter the existing ones. A prticular set of capabilities serves as a
platform into other markets and related product areas (Helfat & Lieberman 2002; Zander &
Kogut 1995). It seemed that the capabilities needed in changing markets are rather different
from those required in the past decades. There was a mutual understanding that
internationalization of the industry and various knowledge transfer challenges have affected
the capability selection decisions in the Finnish forest sector. For instance, the excellence in
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producing outputs of extremely high quality seemed to have lost its importance in the past
decades because the customers seemed to appreciate the products which were more affordable
ATA 1T £ OOOEEEAEAT O NOAI EOUG 8

Capability gaps, meaning the reasons why certain capabilities th industry experts regarded as
important but which were not currently been selected and developed extensively further were
discussed extensively in the interviews. It seemed that the executive message generated by the
forest industry leaders was not comprdaensively communicated to the general public, and not
even to the employees of the organizations. That, in turn, resulted in challenges in recruitment
of the skilled individuals who might have the potential of generating innovations and
distinctive capabilities to recombine their knowledge to improve the innovation (see Zander &
Kogut 1995). It was argued that the homogeneity of the educational backgrounds also hindered
capabilities which enhance innovation by breaking down the thought worlds that arise be@use
people not only know different things, but know those things differently (see Eisenhardt &
Martin 2000).

In the Finnish forest industry, risk aversion tends to affect the possibility that incumbent firms
will explore radical innovations. As stated in the interviews, the firms seem to limit their
investments to innovations that are closein to the existing asset base (Teece 2007) and to focus
search activities to exploit established technological and processelated assets. This effect
makes it difficult for these enterprises to see potential radical innovations (Teece 2007). It was
also evident that networking capabilities between suppliers and customers should be enhanced
to promote the possible innovations.

Deep knowledge of the customers” needs ted to enhance the innovative capabilities and the
creation of new ideas. They typically involve participation of people who bring together
different sources of expertise. These sources of expertise are essential for superior products
because they address ainique aspect of product quality (Eisenhardt & Martin 2000). In the
Finnish forest industry, the communication and information flow between departments seem
to be insufficient. Most organizational capabilities require integrating the specialist knowledge
bases of a number of individuals. Inventors shape the way of which these capabilities evolve by
using networks to overcome problems such as uncertainty and incomplete information (Nerkar
& Paruchuri 2005; Grant 1996). For instance, the capability of mobiling a new product is
determined by the communication of tacit and explicit knowledge both internally and
externally (Bull & Ferguson 2006). The interviewees indicated that these knowledge bases
might not be sufficient enough to support the development and commercialization of new
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innovations. For instance, the knowledge associated with product development, the technology
in question and an understanding of sales and marketing practices were not seen as
confronting sufficiently. The divisions of marketing and research and development seem to
lack the communication channel through which they could exchange views and transfer the
information.

The development of the capabilities seems to occur through organizational change and several
human resource development actions. Firms tend to develop their adaptive capability to
identify and capitalize on emerging market opportunities through evolution of organizational
forms (Wang & Ahmed 2007). That seems to be true in the Finnish forest industry as well.
Achieving internal cooperation requires good incentive alignment and shared goals throughout
the organization. Particularly in large traditional hierarchies, achieving functional integration is

a major organizational accomplishment (Augier & Teece 2006). Accordingly, he development
of selected capabilities was often carried out by reorganizing the structures of the companies.
Removing the unnecessary barriers and organizational levels were considered important to
enhance the capabilities needed in changing business efimonments.

Creation, absorption, integration and reconfiguration of knowledge within the organization,
and between the firm and organizations external to it, is important (Teece 2007; Verona &
Ravasi 2003) in capability development. Interviewees stressethe importance of the human
resource development activities as a tool for capability development. Attracting the skilled
employees and broadening their knowledge bases by, for instance, job rotation opportunities or
possibilities to work abroad were mentioned as means of developing organizational
capabilities.

The capabilities of learning from partners, integrating external information and transforming it
into firm -specific knowledge (see Verona & Ravasi 2003; Wang & Ahmed 2007) seem to be
demonstrating in the actions the firms take to create different networks between the different
players in the industry, as well as when mergers and acquisitions were discussed. Several
interviewees noted that firms appear to take account not only the resources they have, Wi also

of gaps between their preentry resources and those required for entry. Thus, established firms
with critical resource gaps are more likely to enter markets using modes of entry such as
acquisition, joint venture, or parent spin-offs (Helfat & Lieberman 2002, 734). For instance, the
acquisitions of smaller firms possessing the skills relevant to acquiring organization was seen as
an important way of developing technological capabilities.
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Galunic and Eisenhardt (2001) emphasize the role of the manage managers manipulating the
resources into new productive assets in the context of changing markets, shape dynamic
capabilities. In fact, the executive commitment was mentioned by several informants as
manifesting the efforts taken in the capability devdopment. The negative outcomes of
executive commitment, in turn, were regarded as avoiding the responsibilities and not being
able to insure the employees and other stakeholders of the actions taken.

The firm could be investing in the capability to achieve lower production costs from the

economies of scale that result from the increased capacity (Maritan 2001) as discussed in the

ET OAOOEAXxO8 ) O OAAI O OPABAOOBRMADAAEAEIDEAOD £f OBAOT
ET AEAAOA ET x EEOITG xOA AORNT AOENEAA EGFEA CI 1 A0 OEA &
been successful in developing. Accordingly, the interviewees regarded different efficiency

indicators as the most important manifestations of successful capability development.
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CHAPTER 6

EVOLUTION OF CAPABIL ITIES IN THE
FINNISH FOREST INDUS TRY:
A QUANTITATIVE APPROAC H

JAAKKO LINNAKANGAS

Aalto University School of Science and Technology
jaakko.linnakangas@tkk.fi

1 INTRODUCTION

1.1 Background and motivation

An essential question for organizations is how to create and sustain competitive advantage in

the long term. Over time researchers have tried to answer thisquestion with a number of

OEAT OEAO8 )1 OEA 1 AOO AAAAAAO OEA ATTETATO 1TT1TAO
AT A AAPAAEI EOEAO AOA AAEET A EZEEOI 66 OOPAOEI O DA
continuously create and reconfigure their resour@s and capabilities to fit the changing

competitive environment (e.g. Augier and Teece 2009).

4EA OAIT A APPIEAO £ O Al OOOAOOG8 )1 OEA cCci1AAl EUA
country borders and things such as comparative advantage have becomless important in

AT 1 DAOEOGEI T8 #1 OOOA030 DPAOAEI OF ATAA EAO AARAAT I A C
capabilities (Porter 1998) and on the knowledge the cluster possesses (Tallman et al. 2004). Its
innovativeness depends on its ability to recombine tehnological and organizational

capabilities (Heidenreich 2005). Knowledge and capabilities of a cluster are getting more and

more attention, even in traditional mature industries which also can be knowledge intensive

(Porter 1998).
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The forest industry has traditionally been one of the main drivers of Finnish economy. Today,
&ETTEOE &£ OAOO ET AOOOOU EO O1 AAOCi ET ¢ Al AOA 1 A
As a result, companies have experienced a decline in their performance. Changes, for expl®,

in technology, competition, and demand are reshaping the setting in which companies are

I PAOAOGET ¢8 "1 1T AAl AT i PAOCEOEIT T h AAOGATTPET ¢ AT O1 Oc¢
forth, are all challenges for Finnish forest companies. Finnish forestluster must capitalize its

current capabilities in new ways or develop new ones.

In a recent article concerning dynamic capabilities authors call for more research in several

areas (EasterbySmith et al. 2009). Among other things, they call for more longtudinal studies

ET OEA OAOAAOAE 1T &£ AAPAAEI EOU AOAAOGEIT AT A AOdOiIC
to functional capabilities such as IT, R&D and marketing. They wish to see research including

more traditional industries. And they note that attention should be given to links between

capabilities and micro issues such as managerial cognition.

1.2 Objectives and scope of the study

The main objective of this study is to identify capabilities that have been developed in the
Finnish forest cluster firms in the last ten years. Another objective is to find out whether
companies have developed similar capability portfolios with each other and to find out which
capabilities have been developed simultaneously.

The objectives of the study can be presentedni the following research question and its sub
guestions:

How have firms in the Finnish forest cluster developed their capability portfolios in the
last ten years?

¢ What capabilities have they developed?
e Have they developed capabilities consistently?
e How aredeveloped capabilities linked to innovation?

Regarding the first sub-question, firms have conceptually unlimited number of activities that
they do. Therefore it is necessary to define what counts as capability in this study. Because
sample firms differ in terms of their technological fields, capabilities must not be assessed
through outputs (for example through patents). Second subquestion is aimed at answering to
whether firms have developed some capabilities not only occasionally but consistently. Thigs
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because organizations maintain and develop their capabilities by exercising them (Nelson and
Winter 1982). The third subNOAOOEI T EO AEIi AA AO T ETEET C AAOAI
innovativeness because the study is made as a part of innovation pgramme.

To achieve these objectives, it is necessary to define criteria upon which the assessment of
capability development is based onz to define what is counted as capability development and

Elx EO EO i AAOOOAA8 )1 OEE Onilitp aofifdlics. Thdrefore AOWA OO E O
individual capabilities are developed is not in the scope of this study butwhich capabilities are

AAOGAT 1 PAA8 | OOAOGOI AT O T &2/ AAPAAEI EOEAOGS 10 AAD,
competitive environment is alsonot ET  OEA OAT PA T £ OEEO OOOAU8 4EA
DAOAI Of ATAA EO 116 Ai OAOAAR AT A EO EO 11060 AEOAD

i O OAAAS DPI OOAEAI 1 EI O i £#/ AADAAEI EOEAOS

1.3 Structure of the study

The remainder of the study is organized as dllows. Next two chapters (chapters 2 and 3)
discuss prior literature of the subject and chapter 4 summarizes them together and the theory
framework is presented. After the literature part the empirical part starts with the used
methodology in chapter 5. It is followed by the research process in chapter 6, which leads to
results and discussion in chapters 78.

2 CAPABILITIES

2.1 Introduction

4EA 1 EOAOAOOOA 11 OOOAOGACEA [ AT ACAI AT O EAO CEOAI
the last decades as an extension to the resourelbased view (Dosi et al. 2000:13; Easterd§mith

et al. 2009:S1). A myriad of definitions for capabilities has errged, and many different forms

of capabilities have been suggested to exist. For example Teece et 61997)discuss dynamic

capabilities, Winter (2000) discusses operational capabilities, whereas Mayer and Salomon

(2006) note that capabilities come in many forms, such as technological, managerial,

operational, marketing-based, etc. Collis(1994)states that there are almost as many definitions

for organizational capabilities as there are authors on the subject. This chapter is supposed to

shed light on the subject of capabilities. First, a practically inseparable resourcbased theory of

a firm is presented.
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2.2 The resourcebased view

2.2.1 Definition of the RBV

The resourcedbased view (RBV) is one of the many theories trying to explain why some firms

succeed andothers do not. The theory is often put headto-head with the traditional industrial

organization model (for example in Wernerfelt 1984; Barney 1991; Grant 1996a; Teece et al. 1997,

"AOT AU ai 1 YQ xEEAE Bterinpdrf@dniabee @4l aingEran hovoa firm T C

AAT OAOPITA AT A AAAPO OI OEA DPOAOOOOA mOI i OATI

model emphasizes factors such as how easy it is for new companies to enter the industry, how

intense is the competition, and how easily a productcan be substituted with another. It is

assumed that to be in competitive advantage a company has to have in some way unique

product or service compared to competitorsz for example in terms of product performance. In

brief, the model emphasizes the ink K Ox AAT A@OAOT Al AT OGEOIT 11 AT O AT
OOUET ¢ O Agbl AET AEAEAZAOAT ARG ET AZEEOI 06 DPAOA OI A

The resourcebased model takes a rather divergent view. RBV assumes that the unique

products are eventually imitable by competitors, and therefore the competitive advantage

gained with them can only be temporary (e.g. Barney 1991)Penrose (1959) has been

AAET T xI AACAA O1 AA OEA EEOOO 11TA xEI O 6A OEA E/
AA OET OCEO DPOEI AOEI U A0 AgueGhataddrigiics. Akekel distihadivg AT EUAO
characteristics are usually simply called resources. At the simplest, resources are defined as

AT UOEET ¢ xEEAE AT OI A AA OEI OGCEO 1T £ A@meketOO0AT C(
1984:192)To be more precise resources are defined a®Al 1 AOOAOOh AAPAAEI EOE
DOl AROOAOh A£EOI AOOOEAOOAOh ET Al O(BAMEEINIMQIET T x1 AA
However, the resourcebased view and industrial organization model are not mutually

exclusive. RBV can be seen as a complement for the industrial organization model in a way that

resources make the competitive actions against industry forces possible (Amit and Schoemaker

1993). There have been studies made about the relative effects ofdustry and firm attributes

I T /£E O ldnDperfoimiarGe, and it seems that firm-specific attributes play a greater role

than the industry (Cool and Schendel 1988; Rumelt 1991; Barney 2001).
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2.2.2 Value of resources

There are different types of resources. As ra example, Wernerfelt (1984) mentions brand

names, inrhouse knowledge, machinery, and capital. Resources differ in how much they can

contribute to firm performance (Barney 1991)Barney introduces four welkknown requirements

that can be given for resources which can lead to a sustainable competitive advantage (so

called VRIN resources). First, they must bevaluable in a way that they are meaningful for a

AEOI 80 OOOAOACUS8 rard Aihck Atierwi€ektidey wolldrdthe Anfadvantage

compared to competitors who could also possess the same resources. Third, they musbt be

substitutable, meaning that any other alternative resource available cannot be used by
competitors to implement a similar strategy. Last, they must be imperfectly imitable for the

same reasons than the last two requirementsln line with Barney, Amit and Schoemaker(1993)

propose that resources are strategically valuable whethey are difficult to buy, sell, imitate or

substitute. According to them, also firm-specificity, durabilE OUh AT A OAAOAEOU AA
value. Moreover they argue thatOEA OA1 OA 1T £ AEOI 60 AOOAOO AADPAT A
i AATET ¢ OEAO OAOI OOAAOGG OOOAOACEA OAI OA EO AADPAI
its use. Wernerfelt (1984)notestt EO AU Ai PEAOEUETI C A AEOI 80 xEIT I /
than just individual resources. Those resources and capabilities that are in this sense valuable

are strategic (Amit and Schoemaker 1993) Amit and Schoemaker propose that when a firm

enjoys a setof strategic assets it can generate organizational rents.

The greatest distinction is usually made between tangible and intangible resourceg¢Galbreath
2005). Tangible resources are physical assets which can be touched, such as production
machines and buidings. Intangible resources are untouchable, such as knowledge, capabilities,
culture, and brands. Intangible assets are typically seen as more valuable than tangible assets
(Barney 2001:648)but some authors have argued that this is not always the caséMiller and
Shamsie(1996) argue that property-based resources are more valuable when the environment
is stable and predictable, and that knowledge contributes more to performance when the
environment is changing and unpredictable. Few can totally disagreewith the proposition that

a firm with superior resources has a competitive advantage. However, because obtaining and
maintaining resources is costly, the firm with best resources is not necessarily the most
profitable one (Becerra 2008) and firms have to optimize their resources with their scarce
resources.
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2.3 What are capabilities?

2.3.1 Defining capabilities

Organizational capabilities are often defined through so-called routines (e.g. Nelson and

Winter 1982; Grant 1996b; Eisenhardt and Martin 2000). At the simiest, routines mean how

things are done in an organization (Nelson and Winter 1982:400). More accurately, routines are

I OCAT EUAOET 160 Ail1l OEA OACOI AO AT A DPOAAEAOGAAI A |
The notion of routines is quite broad including all the patterned activities in an organization

from well-specified technical routines to business strategies (ibid.). Routines at the highest

level can even be as broad as describing the strategy and structure of a firfBruderer and

Singh 1996)

Winter defines organizational capabilities as a collection of routines, which combined with
other resources give options for different types of outputs(Winter 2000:992). There are other
similar definitions, such as capabilities being the efficiency of conerting inputs into desired
outputs (Dutta et al. 2005), filling the gap between intention and outcome (Dosi et al. 2000),
firm's capacity to deploy resources- usually in combination - using organizational processes to
effect a desired end(Amit and Schoemaker 1993) and ability to perform a coordinated set of
OAOEOh OOEI EUET ¢ T OCAT EUAQCET T 60 OAOliHe@ndhdoh A O
Peteraf 2003:999) Grant (1996a) sees capabilities being primarily an integration of a huge
network of routines in an organization. Most of these definitions share same ideas. Capabilities
are collective and continuous activities in a firm resulting in some types of outputs. For
example some companies can be seen as having a strong R&D capability resulting inlaage
number of patents, and some can be thought as having a strong logistics capability resulting in
economical, fast or timely logistics. In using its capability an organization needs also its other
resources, such as production machines, for achievings objectives.

Which capabilities are the most valuable for a firm? ‘Core capabilities’ are said to differentiate a

firm strategically from others (Leonard-Barton 1992; Kogut and Kulatilaka 2001) and 'distinctive
capabilities' to provide competitive advantage (Day 1994; D'Este 2002). Both of them are used

Ol AAOAOEAA 1T OCAT EUAOEI T 60 OI EN GohsedrbetriedoffirmAT A ET |
specific advantage, particularly the concept of technological capabilities comes up (Mayer and

Salomon 2006)
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2.3.2 Technological capabilities

Technological capabilities define the roots of a firm's sustainable competitive advantage (Lee et
al. 2001). There is no welkstablished definition for the concept of technology in prior

literature. Nelson and Winter (1982:10¢f AEOAOOO OAAETTI1 T CU AU xOEOET C
OOCAAETT11CcU8 AOA ET OEI AGAT U ET OAOOXxET AA ET A ££EOI
xEAOA T1TA AOPAAO AT AO AT A AT 1T OEAO AACEI 668 , AOEI

semi-stable way how an organization functions and deals with its environment. Zyglidopoulos
(1999) distinguishes, referring to several authors, two dimensions of technology. The narrow
dimension is formed only by codifiable explicit information which is held in patents, manuals

and blueprints, while the broad dimension is in tacit form. He argues that, from the resource

based perspective, technology is embodied in physical and human assets in an organizatign
that is routines and capabilities.

The concept of technological capabilities is as vague as the technology itself. The concept of

OAAET T 1T CEAAI AADPAAEI EOGEAO EO 1 £Z0AT 1T ETEAA OECH
AT Al UUAA xEOE AEEOI 06 DOT ABAOO AT A DAOADréaéh j 3 O00AC
is also common. Mayer and Salomon (2006) handle technological capabilities as an ability to

£O1 £E1 1 AOOOI i AO6O OANOEOAI AT 66 ET 1T AT U AEEEAOAI
0OAOEOO VYyvyidapq AAEET A OAkéirdes he€lEdAtA igenefate BaAdA E1 EOE
manage technological change, including skills, knowledge, experience and organizational

OUOOAI 668 &ECOAEOAAT  jreddurces deeded to QdhdrateCandOiadage AO O
improvements in processes and production organisdon, products, equipment, and

AT CET AAOET QNelsbrOdné& AvkerO@a82) prefer discussing knowledge which an

I OCAT EUAOCEIT EITTAOG AO A xEIT1T A AT A OEOO AAEET AO
technology.

The discussion above suggests that aet of different capabilities, or dimensions of knowledge,

AAEFET A EEOI 60 OAAETTITGCEAAI AADAAEI EOEAO8 | EOAC
capabilities in order to carry out their technological activities (Figueiredo 2003) This view is

supported by Dosi(1982)x ET 1T 1T OA O O EdclthologiEaDdss6t6 inflieinde the direction

I £ EOO OAAETT11TGCEAAT OOAEAAOI OU AARAAAOOA EOBO 110
which can be supported by their existing assets. Wernerfel{1984)proposes that by specifying a

resource profile for a firm, it is possible to find the optimal product-market activities for it. For

example a firm with strong marketing capability is probable to develop products which
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especially benefit from marketing. PReteraf (1993:188)argues that firms tend to enter those
i AOEAOO xEAOA EEOI 60 OAOT OOAA AAPAAEI EOEAO | AOAE

2.4 Capabilities and pathdependence

As discussed, organizations change their routines in order to adapt to the changing
environment. However, firms cannot once in a while jump from one optimal state to another,
AAAAOOA AEAT GCET ¢ OEA 1T OCAT EUAOQEIT AT Abhistolyd EADD
i AOOAOO j 4AAAA AO Al 8 YyyaQs8 / OCAT EUAOETI T80 AOQO
travelled and its history and current state restrict its possibilities in the future (ibid.).

History is not only a source of restrictions though. Acd DAT U8 O O1T ENOA EEOOT OEA
can be one reason why it can possess a set of resources and capabilities which are difficult to
imitate by the competitors and thus they can lead to a competitive advantage(Barney 1991)
Strong path-dependence is one baracteristic of capabilities (Helfat and Peteraf 2003) The
phenomenon is called learningby-doing (Pisano 2000), experience accumulation(Zollo and
Winter 2002), capability accumulation (Bell and Pavitt 1995; Figueiredo 2002; 2003), and
strengthening capabilities with use (Zahra et al. 2006). Because of learning by doing, exploiting
existing capabilities leads to cumulative and incremental improvement in them (Kogut and
Kulatilaka 2001) Building and maintaining strong capabilities therefore require consistent and
systematic development over time. However, systematic development of capabilities that were
successful in the past might not always be an advantage in the future. Accumulating old
expertise when change would be required can lead to competency tgss (Levitt and March
1988:322and capabilities can become rigidities(Leonard-Barton 1992)

2.5 Identifying and measuring capabilities

2.5.1 Obstacles in measurement

How can one say if a firm has a certain capability or not? Winter (2000) proposes that there is
no clear limit for having or not having one. The definitions in chapter 2.3.1, which use inputs
and outputs in defining capabilities, lead to an idea that capabilities could be identified by
observing the inputs i.e. the routines and resources in a firm, to ee what a firm really does and
thus is capable of doing. Another way could be observing the outputs i.e. the tangible and
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intangible results of firm activities, as a proof of an existing capability. The former might be
more complex to do because of the amlguous nature of capabilities(Barney 1991)

What about assessing the strength of a capability®ne characteristic of intangible resources is
that they are difficult to measure (Saaty et al. 2003). There exist no established measures for
capabilities, and that has been one of the problems in prior capability research (Robins and
Wiersema 1995; Dutta et al. 2005; Laamanen and Wallin 2009Measuring capabilities is also
questionable in a sense that capabilities are firmspecific (Amit and Schoemaker 1993)which
makes them less comparable between firmsDutta, Narasimhan et al. (2005) note that since
capabilities are in the middle of inputs and outputs, they should both be taken into account in
an assessment of capabilities. This carries conviction, considerg that firms producing
identical outputs with different inputs, or vice versa, must have different strengths in their
capabilities. It has also been proposed that different external conditions can hinder the
comparison of capabilities between firms (Figweiredo 2003; Dutta et al. 2005). Helfat(1997)
points out that capabilities can be complementary in the sense that it is difficult to explain
some achieved output with some specific capability. In a similar manner Flynn and Flynn
(2004) discuss the interadgion of capabilities: how they can be mutually reinforcing and
debilitating, and how other capabilities can lay the foundation for new capabilities.

47 OOi I AOEUAR OEA 1T OOAT T AO 1T &£ EEOI 80 AAOEOEOEA
capabilities. Capabilities function together with each other as a portfolio, and a changing

external environment requires changing configurations in capabilities. In dewloping

capabilities firms confront opportunity costs, meaning that they have limited assets for

developing capabilities (Dierickx and Cool 1989) Hence, developing one capability means less
development possibilities for other capabilities. Firm managementhas to choose an optimal

portfolio of capabilities to develop. Saaty, Vargas et al(2003) suggest that resource allocation

and prioritization can be used as a measurement for intangible resources. Assuming that

i AT ACAI AT 660 | Al OAI i Tced Allbcation Atdelt Gadentiod BdilectO hed 1 OO
development of capabilities.

2.5.2 Attention for capabilities

Research on mental models of firm leaders has been seen as a potential addition to the
resource-based theory of a firm (Barr et al. 1992). It has been widglagreed that managers drive
the development of firm capabilities (Levinthal and Myatt 1994; Tripsas and Gavetti 2000;
Adner and Helfat 2003; Helfat and Peteraf 2003; Gavetti 2005; Zahra et al. 2006; Eggers and
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Kaplan 2009; Laamanen and Wallin 2009; Sirmorand Hitt 2009). Manager cognition, that is
beliefs and mental models for decision making, drives manager action (Tripsas and Gavetti
2000; Laamanen and Wallin 2009).

Augier and Teece(2008) note that strategy processes are evolutionary in nature but invive

heavily intentional design from managers. Although many of the evolutionary theories stress

the role of environment and bounded rationality in capability evolution, it certainly does not

imply that management cannot affect the evolution of their organizations (Barron 2003). Some
evolutionary models accept the effect of environmental variables but also acknowledge that

strategic choices affect the evolution of a firm (Lamberg and Ojala 2006). This means that by

supporting certain activities by, for example, replicating well performing bundles of routines

i $1 OE AO Ai 8 alipq I AT ACAI AT O AEEAAAOO AEEOI 60 AOI
OAEA OI AA A 01 00 T &£ A OAAA xEAOA AEZAZZEAOAT O AA
(Laamanen andWallin 2009). When a capability portfolio is not working on a satisfactory level,

its constituting routines are modified through trial -and-error learning in an evolutionary

manner, and the resulting configuration significantly resemblances the predecessor
configuration (Lavie 2006).

The attention given by the management directs firm behavior (Ocasio 1997) The attention-

AAOAA OEAx j1"6q OEOO EAI PO O O1T AAOOOAT A 1 OCATE
i EAEA8Q8 !"6 EO 110 1TAi1 OEIAAR OBOO AT ACAERT AGOOEAD|
which is triggered by management (Sonpar and GolderBiddle 2008) and communicated

through variety of communication channels such as annual reports and meetings (Ocasio 1997).

&1 O AgAIl Bl A 1 OC Aids Bave\ddn ffolindl © defvelop ik AcEordance with the top

i AT ACAIT AT 05 @gydr<x0dKaping 2009)

Organizational '

action on that
issue Y,

o Organizational -
attention on that

L issue Y. \

' Top managerial '
attention to an
\ issue Y,

Figure 1Model of attention -based view (Sonpar and Golden -Biddle 2008)

2.6 Capabilities in the study

The capabilities in the study were iteratively chosen as a result of literature review and word
categorization in the empirical part of study. Table 1 shows capabilities in the literature and
those that were chosen in this study. Table 2 briefly summarizes them.
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Table 1Capabilities in the study and lit

erature

In the study

In the literature

Financial capability

Being responsible

Being strategic

Monitoring capability

Internal development

Managerial capabilities

External sourcing

Marketing capability

Procurement/logistics
capability

Structuring
Operational capabilities

Service capability

Change
Innovative capabilities

Cost control* (Day 1994)

Financial management*(Day 1994)

Financial management capability (Kochhar 1997)

Corporate social responsiveness capabilityBlack 2006)
Environmental health and safety* (Day 1994)

Social and ethical response capabilitiegLitz 1996)

Stakeholder integration capability (Sharma and Vredenburg 1998)
Strategy development*(Day 1994)

Strategic planning capability (Yam et al.2004)

Market-linking capability (Song et al. 2007)

Market sensing* (Day 1994)

Competitive scanning capabilities (McEvily and Zaheer 1999)
HR capability (Park et al. 2004)

Human resources management{Day 1994)

Dynamic managerial capability (Adner and Helfat 2003)
Leadership capability (Conger 2004)

Managerial capability (Van den Bosch and Van Wijk 2001)
Alliance capability (Kale et al. 2002; Draulans et al. 2003)
Alliance management capability (Rothaermel and Deeds 2006)
Integration capability (Zollo and Singh 2004)

Relational capability (Lorenzoni and Lipparini 1999; Helfat et al.
2007)

Customer linking* (Day 1994)

Customer order fulfillment* (Day 1994)

Marketing capability (Grant 1991; Dutta et al. 1999; Yam et al. 200
Vorhies and Morgan 2005; Song et al. 2007)

Pricing* (Day 1994)

Distribution capability (Grant 1991)

Integrated logistics* (Day 1994)

Logistics service capabilities (Lai 2004)

Purchasing* (Day 1994)

Supply chain management capabilities (Tracey et al. 2005)
Resource divestment capability(Moliterno and Wiersema 2007)

Manufacturing capabilities (Schroeder et al. 2002; Yam et al. 2004)
Manufacturing processes*(Day 1994)

Quality management capabilities (McEvily and Zaheer 1999)
Customer service delivery*(Day 1994)

Service capability (Grant 1991; Athreye 2005)

Dynamic capability (Teece et al. 1997)

Innovation capability (Cavusgil et al. 2003; Panayides 2006)
New product/service development* (Day 1994)

R&D capability (Yam et al. 2004)

Technology development*(Day 1994)

Technological innovation capabilities (Yam et al. 2004)

Internationalization Internationalization capability (Chetty and Patterson 2002;
capability Contractor 2007)
e &O1 1 OEA EECOOA (a) WMABHEAVEI C AAPAAE]I EOEAOS
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Table 2 Summary of capabilities in the study

Capability

Summary

Financial capability

Being responsible

Being strategic

Kochhar (1997) argues that possessing a resource which ce
provide a competitive advantage is not sufficient for
obtaining economic rents if a firm has poor financial
capabilities. According to him financial capability includes
AAAEOET T Oh & O AgAi bl An OAI
$AUGO jYyynq 11T AAT &
AOA OGEOOE ARADPAAE]I EOEAO
market needs.

ET AT AEA
OEAO

According to Black (2006) the capability of being responsible
EO A& Oi AA AU A EEOI 60 AAEIE
responsibilities. Social responsibility means how an
organization responds to expectations of different
stakeholders (Black 2006). Litz (1996) argues that rathethan

seeing responsibility as necessity, developing such capability
can be a source of strategic advantage. Sharma ar
Vredenburg (1998) found that those organizations which had
proactive environmental strategies were able to develop
superior capabilities for stakeholder integration, higher-order

learning, and continuous innovation.

)T $AUBO jYyyRaq 11 AAI  GoAldd
spanning capability. Spanning capabilities are in the middle
of inside-out and outside-in capabilities, and are needed for
satisfying the anticipated needs of customers. Strategy is
much emergent but also a result of deliberate planning
(Mintzberg and Waters 1985). Yam et al. (2004) define
internal strengths and connect them to external
environment, to formulate and implement plans so that they
AOA AT 11T AAOGAA O AZ£ZEOI 80 OEOI
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Monitoring
competitive
environment

Market sensing (Day 1994) is one type of outsidén capability
which is needed to sense possibilities in the environment for
deciding how to best serve them. Day sees this capability a:
the most important one for market-driven organizations
along with customer-linking. A firm with strong market -
linking capabilities is able to detect market changes and
anticipate shifts in the market environment (Song et al.
2007). This ables a firm to sense opportunities before
competitors and connect its other capabilities to external
environment (ibid.). McEvily and Zaheer (1999) see
competitive scanning capability as critical for a firm. Those
AAPDAAEI EOEAO AT AAT A A EEOI
and tactics, and to collect information about the market.

Internal development

Managerial
capabili ties

Internal development is one way of obtaining new
capabilities (Capron and Mitchell 2009). It includes, for
example, internal training and hiring new staff (ibid.). HR

capabilities are said to be pivotal for organizations (Park et
al. 2004). They are needed for acquiring, developing
nurturing, and redeploying human resources in an
organization (ibid.). Park et al. argue that HR capabilities can
be a source of competitive advantage for a firm. Day (1994
sees human resource management as one of the marke
AOEOAT AT | bduicapabiitie€ 1 OEAA

- AT ACAOEAI AAPAAEI EOCEAO 1T £

collective knowledge and how it is applied (Van den Bosch
and Van Wijk 2001). Dynamic managerial capabilities are
T AAAARAA £ O AAT AEEOET ¢ £EOT I

capabilities (Adner and Helfat 2003). Boeker and Wiltbank
(2005) found that managerial capabilities have a greal
Ei DI OOAT AA ET EI x £EEOI 06 OAI
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External sourcing

External sourcing refers to a trading in a strategic capability
in the form of purchase contracts, alliances, and acquisitions
(Capron and Mitchell 2009). Kale et al. (2002) found that by
ET OAOOGET ¢ ET OEA AAOGAT T Pi Al
success rate in their alliances increased. The succes
enhanced in shortterm by generating a pogtive stock
response and in longterm by meeting the alliance objectives.
Rothaermel and Deeds (2006) found that those firms which
were able to manage their alliances effectively achievec
higher levels of new product development, and the alliance
managemert capability could act as a source of firmlevel
competitive advantage. Lorenzoni and Lipparini (1999) use
OEA AT 1T AADPO 1T £ OAT AGETT Al A
ability to interact with other companies, and argue that it has
a positive effectoni OCAT EUAQET 160 ET T 1T

Marketing capability

Procurement/logistics

capability

Structuring capability

Operational
capabilities

Dutta et al. (1999) argue that marketing capability is an
essential capability for an innovative firm. They propose that
strong market-orientation is one of the most important
sources of innovation z especially together with strong R&D
capability. Similarly Vorhies and Morgan (2005) argue that
marketing capability can be one source of competitive
advantage.

Tracey et al. (2005) argue that supply chain managemen
capability should be regarded as important source of
competitive advantage. These capabilities are formed by
among other things, efficient inbound and outbound

transportation, warehousing, and inventi OU AT 1 OOI
(1994) model integrated logistics is one of the insideout

capabilities a market-driven organization needs.

-T 1T EOQGAOT I AT A 7EAOOCAI A jali
capability to manage its resource portfolio, and particularly,
by divesting some of its assets.

McEvily and Zaheer (1999) use the term quality managemen
capability to describe knowledge which enables a firm to
control its production processes. Schroeder et al. (2002) offel
a canprehensive summary of literature about manufacturing

capabilities and conclude that they have potential for
providing competitive advantage. Day (1994) see:
manufacturing capabilities as insideout capabilities for

market-driven organizations.
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Service capability

Change

Innovative
capabilities

Internationalization
capability

Customer service delivery is a spanningcapability in between

the customer and a firm (Day 1994). Grant (1991) treat
service capabilities as one factor behind differentiation and
competitive advantage of a firm.

Dynamic capabilities (Tee® et al. 1997) are behind
I OCAT EUAQOEIT60 AAEI EOU O1T A
and can thus overlap with other capabilities in this study.
Dynamic capabilities also include recognition of changes
externally (Helfat et al. 2007). Therefore they are clgely

related to monitoring capability.

&EOIi 60 ETT1T OAOCEOGA DPAOA OIf AT,
capability (Cavusgil et al. 2003). Sometimes it is thought to
be an independent capability (Panayides 2006) but it is alsc
acknowledged that it may come in many forms such as R&D
capability or resource allocation (Yam et al. 2004).

)y T OAOT AOGET 1T Al EUAOETT AADPAAE
ability to reproduce an organization and staff in a foreign
location (Contractor 2007). Contractor argues that this
capability can be a distinctive one - learnt only in some
organizations.
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3 ORGANIZATIONAL EVOLU TION

This chapter discusses organizational evolution. Organizations are seen here as bundles of
resources and capabilities(Amit and Schoemaker 1993)and the evolution is thus approached
from the perspective of capability development. Before going into how organizations evolve,
the concepts of configuration and fitness are discussed, as they have been used before for
modeling evolutionary processes in strategic managemen(Siggelkow 2001)

3.1 Organizational configurations

Configurational approach is an important part of strategic management (Fiss 2007; Helfat et al.
2007). Any multidimensional constellation of conceptually distinct characteristics in a firm can
be thought of as a configuration (Meyer et al. 1993). The concept is quite broad, as these
characteristics can differ from organizational structures to activities and resourcegFiss 2007)
Configurations are not comprehensive descriptions of organizations but are usedo describe

I OCAT EUAQGET 1T 06 OOOAOACEAO j-EITAO Yypstn YyyidQs
The approach fits in to the resourcedbased view(Black and Boal 1994; Delery and Doty 1996;
Miller 1996) and the capabilities perspective (Barron 2003; Lavie 2006; Helfat et al. 2007).
Dynamic capability literature discusses how organizations reconfigure their capabilities(Teece
et al. 1997) and how capability configurations are vital for creating value for customers (Sirmon
et al. 2007).0ne approach to organizational configurations is to look & capability portfolios
(Lavie 2006)

Why to look at capability portfolios rather than individual capabilities? First of all, as discussed

ET AAOI EAO AEADPOAOOh 1T OCAT EUAOET T80 OAAETTI T GCEAA
AT A OAOI OOAAO OAOEAO OEAT 1 EOO®8 11 & DAAARBRRRAIT GH/
resources are too often seen as individual entities which can lead to a competitive advantage

(Black and Boal 19948 "1 AAE AT A "1 Al POl pi OA OEAO OEA xAU
resources is combined, or configurel, is more vital for achieving competitive advantage than

individual resources. There are a number of examples of configurational approach in the
resource-based view. Kogut and Kulatilaka(2001)AT AT UUA EEOIi 8 0 AET EAA 1 £
set. Galunic and Rodan (1998) discuss how resources can be reconfigured. Dierickx and Cool
(1989)handle assets as bundles. Flynn and Flyn{2004) note that capabilities can be built upon

each other. Some authors discuss assets (Teece 1986; Amit and Schoemaker 1993; HENA7)

and capabilities (Moorman and Slotegraaf 1999hs complementaries. Teece, Pisano et al. (2000)
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argue that technological innovations require different complementary capabilities. Being a
complementary is an essential part of configurations becaus& O | A AT tiie st@tedic@alue O

of each asset's relative magnitude [may] increase with an increase in the relative magnitude of

I OEAO 3 00A @AiCaadScho@rae10a3:39)Similarly, activities are complementary

OEE AT EIC jil oA OEAq ANTNTAROAADAD OEA OAOOOIT O O A
(Milgrom and Roberts 1995:181)

Conceptually capability development takes place at different levels(Laamanen and Wallin
2009). Laamanen and Wallin propose that at the level of individual capabilties the interest is in
what ways those capabilities are developed, but at the level of a capability portfolio the interest
is in which capabilities company develops and which it does not. Levinthal (2000) argues that a
changing environment pressures an oganization to re-evaluate and possibly repackage its
capabilities because a new environment can make some capabilities less and some more
valuable than they used to be. He also notes that changes in the environment may influence
the complementarity among sets of capabilities. For example new manufacturing technique
may place a premium on a different set of humanresource practices.

In brief, configurations mean different sets of choices made. As an example, if an organization

hasA choices to make with B options in all of them, the total number of possible configurations

with these choices isB4. Delery and Doty (1996:804)summarize configurational approach well

AU 11 OET ®@nfighr&tidr@l theofies are concerned with how the pattern of multiple

independent variables is related to a dependent variable rather than with how individual

ET AADAT AAT O OAOEAAI AO AOA O kdr Axé@niple codfiguratashicanA AD AT A,
be approached by looking at how multiple characteristics of an organization arerelated to

I OCAT EUAQGET 160 DPAOA Oi AT AAS

Configurations are also used in the context of organizational changgSiggelkow 2002) When
markets and technologies change, an organization must reconfigure its assets and structures
(Teece 2007) Generally it is not enough for a firm to change individual activities but it must
change a number of activities at the same timgPorter and Siggelkow 2008) By reconfiguring, a
firm can maintain its evolutionary fithess and escape unwanted pathdependencies (Teece
2007).
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3.2 Organizational fithess

The framework of fithess was originally created in the context of evolutionary biology(Wright

1931)but is now considered relevant also to strategic management (Venkatraman and Camillus

1984) and organizational research (Ruef 199Beinhocker 1999; Gavetti and Levinthal 2000;
Siggelkow 2001). Though, there is no established definition for it in the field of business studies
(McCarthy and Tan 2000). The concept is usuallyassociated with terms competitiveness,
effectiveness, profitability, return on investment, and customer satisfaction (ibid).
Organizational fitness can be distinguished into two types: internal fithess and environmental

fitness (Miller 1992). Siggelkow (2001)calls these internal fit and external fit. He approaches

ET OAOT A1 Z£EO AO ET OAOAAOQGEITO 1T &£ EEOI 80 AET EAAON
appropriateness of the configuration to the prevailing external environment (ibid.).

Fitness landscapes are often used for illustrating the concept. KauffiR T §1693) NK-model

discusses rugged fitness landscapes in the context of genotype mutations. The interest in

AEOT AOO 1 AT AGAAPAO xAO 1 OECIik arévblulonaiprocesd® @AT EOI O
OAOEAOQETT AT A OAlI AAGEIT 1 8 angesin it dd@rdnméntningn Somp & O £l O A
EOO Al Al AT OO AOA AEAT CAAe 7EAO EETAO 1T &£ AliI AET AO
These types ofanalogies from biology are often used for modeling organizational evolution

(Nelson and Winter 1982; Brudererand Singh 1996; Gavetti and Levinthal 2000). For example

I OCAT EUAOGET T Al OF OOET A0 AOA OOAAOAA AO CAT AOh xE
OEI E1 AO xAU OEAT CATAO AAEET A 1 EOET C 1T OCATEOI 80
their habitat with variations in their genes, organizations are thought to adapt to their

competitive environment by changing their routines (Nelson and Winter 1982). If capabilities

are viewed as higher level routines(Winter 2000), organizations adapt with changes in their

capabilities.

&EOI 80 DPAOAEI Oi AT AA AAT AA OEIi Pl EEEAA AO AAET ¢ |
thought of as a system that hadN attributes in its configuration, performance is a function of N
variables. These attributes can be actities, structures, capabilities, resources, etc(Siggelkow
2001) A performance landscape can be created by mapping the function tdN+1 dimensional
OPAAA xEAOA OEA AgOOA AEI AT OGEIT EO OEA EEOI &
representations of all the possible configurations and performance of a population. For the

(@]
(@)

purpose of illustration in three dimensions, Siggelkow uses two variables in his paper. Although
visualization is difficult, the same logic can be used also with more dimensions.
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Figure 2Fitness landscapes

In the example landscape, consider that a company has only two capabilities to develop. It faces

a trade-off between being able to produce at low cost and to be able to differentiate. In the

landscape on the left the competitive environment is favorable for a company which can

produce at low cost (but to some extent have to also be able to differentiate) but in the
environment on the right companies benefit more from capabilities to differentiate (modified

from Siggelkow 2001). fl the company tries to prosper in both of them in this particular

1 AT AGAAPAh EO AT AOG 110 1T AAOD (Porter1m)AE AOO EO 0000
4EA DPIAAA T &£ A £EOI 11 OEA 1 Ap EO AAOAOI ET AA
configuration). Height o &£ AT U PAOOEAOI AO PTET O ET OEA F AT AGAA
that is external fit. Peaks in the landscape are configurations with an internal fit. This is

because if any component in a consistent configuration is being changed without other
components being changed, the performance can only decline as the configuration is not fully

consistent anymore. The strengths of the interactions between components define the

steepness of the peaks. This is because misalignments in systems with strong intet@ns are
DAOOGEAOI AOI U PAT AT EUAA8 ! 1 AT AOGAAPAGO OEADPA EO
environment, which consists of competitors, customers preferences, given technology, etc. The

shape can change as a result from changes in the competitivenvironment, and a firm can

change its place on the map by changing its configuration.

Siggelkow (2001)D OT BT OAO OEAO A DPAOA& Oi ATAA 1 AT AGAAPA AA
mentalmap[noti ons of Oment al mapd andcoOicbgnmanasaege manmn
mental models (Hambrick and Mason 1984; Barr et al. 198t the performance landscape of

its environment. Gavetti and Levinthal (2000) have used similar fithess landscapes to model

managerial cognition and organizational search.
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4 SYNTHESIS AND THEORETIC AL FRAMEWORK

This section briefly summarizes the literature part of the study and a framework for evaluating
AEOI 086 AAPAAEI EOU DI OOAEITET O EO DPOAOAT OAA8 4EA
study.

4.1 Synthesis of the literatue

The resourceAAOAA OEAx j2"6Qq bDOI blemAperior@dandeQs lakgelyEE O 6 O
dependent on the resources a firm possesses (e.g. Wernerfelt 1984; Barney 1991). There exist
different types of resources a firm can have (Wernerfelt 1984). At presentcapabilities and

knowledge are seen as those resources that best provide sustainable competitive advantage

(Grant 1996a). Especially changing environment gives rise to knowledgbased resources

(Miller and Shamsie 1996).

&EOI 80 AAPAAEI| pé&biodputd ibcatdchievexwEhitinpGrd)(Winter 2000). As

discussed, there exist a number of different types of capabilities. There has been varying views

of which of them are the most valuable for a firm. Terms of core capability (LeonardBarton

196q AT A AEOOET AOEOA AADAAEI EOU | $AU Yyyngq AOA O
knowledge. Dynamic capabilities (Teece et al. 1997) are those that make organizational change

possible. Technological capabilities (Figueiredo 2002; Mayer and 8mon 2006) are needed for

i ATACET C OAAET i 171 CEAAI AEATCA AT A & O OAOEOAEVET C
OEAO A EEOI 60 OAAETTITCEAAI AAPAAEI EOEAO AOA A& O
of different capabilities.

Asetl £ AAPAAEI EOEAO A& O0i A ATiIPATUSO AAPAAEI EOU
Because ay multidimensional constellation of conceptually distinct characteristics in a firm

can be thought of as a configuration (Meyer et al. 1993), a capability portfolios conceptually

one type of such.Firms adapt to their changing environment by reconfiguring their capability

portfolios (Lavie 2006). That is, firms look for better fithess with their environment by

changing their configuration. This is also called searbing (Levinthal 2000), and experimenting

with alternatives (Teece et al. 2000). Capabilities are very patldependent in their nature

(Helfat and Peteraf 2003). That is why capabilities cannot be developed overnight. To build

strong capabilities in an organization they must be accumulated through experience over time

(Zollo and Winter 2002). In other words, they must be learned by doing (Pisano 2000).
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One problem of empirical capability research has been in identifying and especially in

measuring capabilities for several reasons. In addition to finding the right measures, another
AEEEAEAOI OU EO ET EAAT OEAUET ¢ POT PAO AAOA8s )1 OEI
i ATEEAAOCOAOCETT 1T &£ AAPAAEI EOU AAOGAIT T Pi AT 081 - AT ACA
selection mechanism that focuses attention to some particular routines and capabilities

(Cohendet and Llerena 2003).

AEA Al 11T xETC AOAI AxT OE EO AOEI O AAOGAA 11 OEA 1TE
I OCAT EUAQET T 60 OAA pahilties finn QrioizEsER Aiffe@nt poihts AfFimeA A

and which it develops less. Management continuously receives feedback from its operating
environment and redresses the development of capabilities accordingly. The more an
organization puts effort on some capabilities, the more it accumulates experience and thus
OAAAT I AG AAOOAOS ET OEAIi8 /1 OEA 1 OEAO EAT AR 10O
remembered by doing (Nelson and Winter 1982). Therefore consistent development is in a

central role. Effort in one capability means less development possibilities for other capabilities
AAAAOOA T £ EAEOI 60 OAAOAA OAOI OOAAOG8 4EA AT OA 1 E
AT A 7ET OA0O80O x1 OAO(q

OE]T OEA Ai1 O6AZO 1 & EIT EOE &igendrallyAnd kiéabuCor ummafic AADAAE
answer to the question of when an organization should be expected to cut back its learning efforts

and affirm that the desired capability has been achieved- - learning is understood as being

marked by observableallocation of attention and resources to the task of acquiring the

A A D A A@intErQ0D6:981)

041 OEA AgOAT O OEAO AADPAAEI EOEAO AOA 1 AAOT AA AT/
automatically through the pursuit of a particular strategy.60(Grant 1991:132)
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Figure 3 Theoretical framework of the study

5 RESEARCH METHODOLOGY

This chapter begins the empirical part of the study. First, the sample companies are introduced
briefly and after that the data and how it was collected are presented. Thereafter research
methods used for analyzing the data are introduced.

5.1 Sample

The samgde consists of eleven companies from the Finnish forest cluster. The included
companies are shareholders of Finnish company Forestcluster Ltd. Although universities and
other institutions are associates of Forestcluster Ltd, only companies were included aice other
institutions are too different to be compared with companies. Next, the sample companies are
introduced briefly.

Andritz Group

Andritz was founded in Austria in 1852 as a foundry and machine facility. At presentcompany

produces customized plant, process technologies, and services for hydropower stations, for the

poOI P AT A DPAPAO EIT AOOOOUR OEA [ AOAIT O EITAOOOOUN
headquarters are still in Austria and it has around 13700 employees over the world. Andritz has

over 19 production sites in addition to its service and sales companies. The company has five
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business areas (hydro, pulp & paper, metals, environment & process, and feed & biofuel) of
which pulp and paper and hydro are the largest ones in terms of sales.

Ciba

Switzerland -rooted Ciba was founded in 1884 as a chemicals company. The roots of the present
Ciba reach a bit further to 1758 when a Swiss chemicals company Geigy Ltd. started with
chemical and dye products. After several mergers and new names Ciba Specialthemicals was

spun off from its parent company and got a name Ciba Inc. Eventually in 2009 Ciba became a
part of BASF which has about 330 production sites and 97000 employees globally. Ciba itself

has around 12500 employees and 59 production sites in 1200 0T OOEA 08 . 1 xAAAUO #E
is divided into three areas: plastic additives, coating effects, and water & paper treatment.

Kemira

Kemira was founded in 1920 ashe state sulphuric acid and superphosphate plants. Originally

Kemira supplied products £l O OOAOAGO DI xAAO bI AT OO AT A AcCOil A
later it started producing also chemicals for Finnish industries. In the latter part of the 20"

century Kemira entered new fields through acquisitions and mergers and started to

internation alize heavily. At present, Kemira is divided into five units. Paper, Water and Oil &

Mining are focusing on water and fiber management. Tikkurila is focused on paints and

coatings business and a new ChemSolutions unit concentrates omrganic acids and sals.

Kemira operates in 40 countries and has around 9400 employees.

Metso

Metso was established in 1999 when Valmet and Rauma were merged. Valmet produced paper

and board machines and Rauma concentrated orfiber technology, rock crushing and flow

control solOOET 1 68 4EA EEOOI OU T &£ 6AI T AO OIT 00 AAAE C
warships was established in Suomenlinna in Helsinki. Valmet and RaumdRaahe were born in

Yyl 80 xEAT -ofnkdetaAworksbapsAviede merged into Valmet and multiple

savmills into Rauma-2 AAEA8 )1 AAAEQEIT OI DPAPAO 1 AAEET AOh
ships, aircraft, weapons, locomotives, tractors, marine engines, and elevators. In 2008 Metso

got a new organizational structure which consists of three segments: Minilg & construction

technology consisting of mining and construction business lines, Energy & environmental
technology consisting of power, automation and recycling business lines, and Paper & fiber
technology which consists of paper, fiber, and tissue businss lines. Metso has nearly 30000
employees over the world of which nearly one third is from Finland.
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Metsa -Botnia

Metsé-Botnia was founded in 1973 but its oldest part was founded over 110 years ago. The
company has had several large owners including Mets&ghjanmaa, Nokia, Serlachius, Metsa
Serla, and UPM. Today Metsé&Botnia is a subsidiary of Metséliitto which owns, after recent
arrangements, most of the shares of the company. Its other noteworthy owner is UPM
kymmene. Mets&" | OT EA EO 11 A pro@uc@Eoh chemic pulp dvith néullyE22000
employees.

Metsaliitto

Metsdliitto was founded in 1934 by forest owners in order to coordinate timber sales to
AOGOOT I AOO T OOOEAA &ETIT AT A8 )1 OEA AACETTEITC 1
industry by establishing its own sawmills, and a couple of years later the company moved into

the chemical forest industry when it started to manufacture pulp, paper and board. A few
decades later Metsdliitto Group was started, formed by Metsdliitto Cooperatie, Mets&Serla,
Metsé-Botnia and Finnforest. Metsdliitto group is now one of the largest forest industry groups

in the world with more than 16000 employees in about 30 countries. It has five business areas:
wood supply, wood products, pulp, board & paper,and tissue & cooking papers. Its parent
company Metsdliitto cooperative has 130000 members and owns approximately half of the

private forests in Finland.

M-real

M-real is one of the leading producers of paperboard in Europe and a supplier of paper. Its
customers vary from printing houses to brand owners. Until 2001 the company was known by

the name Mets&aSerla Oy, which was established as a merger of Metsaliiton teollisuus Oy (one
branch of Metsdliitto cooperative) and Serlachius Oy at the end of 1986. Athe same time
Metsa&" T OT EA AAAAI A EOO OOAOEAEAOU8 /1 AAOGO 01100
packaging is responsible for supplying paperboard, speclty papers and packaging services.
Office paper business area produces uncoated fine papers. Other paperbusiness area is
focused on specialty papers. Market pulp & energyarea mainly sells pulp but also energy. M

real has around 6500 employees.

Ponsse

Ponsse has the shortest history of the sample companies and is the smallest company of the
sample in terms of personnel. Its first tractor was taken into use not earlier than in the late
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YyoT1 608 011 O0A80 AEOOO A OAOO eDndtAghichly be starfedd 1 AAA
OO0DPDPI UET ¢ OOAAOQI OO A1 O1T &I O 1T OEAOO AT A OAO OB 01
growth for now internationally operating Ponsse. The company operates approximately in 40

countries and has around 1500 employees. PONOAS O POT AOAOO ET Al OAA A OA
systems, and services.

Stora Enso

Stora Enso was born as a merger of Swedish Stora (until 1984 Stora Kopparbergs Bergslag) and

Finnish Enso (former EnsoGutzeit) in 1998. Out of all sample companies Stora Bso has the
I1TTCAOO EEOOI OU8 %AOI EAOO OOAAAO 1T &£ 301 OA +1 PPAC
century. The first paper and sawmills were built in the latter half of the 18th century, and at the

mid-19th century company supplied its first pager machine. Paper and pulp production grew

Ol CAOEAO xEOE 301 OA30O EOIT AT A OOAAIT bDOI AGAOEITT 8
on energy and forest industries. Stora and Enso grew with several acquisitions and mergers,

and finally with large ones as they acquired Holtzmann in 1998 and Consolidated papers in

2006. In 2008 Stora Enso consisted of six business areas: newsprint & book paper, magazine

paper, fine paper, consumer board, industrial packaging, and wood products. Stora Enso is the

largest company in the sample in terms of personnel and sales.

Tamfelt

Tamfelt's history can be traced back to 1797 when a woolen and worsted mill was established in
Jokioinen. In 1882 Tamfelt took the first step from consumer products to paper industrywhen it
started producing felts for paper machines. Focus changed permanently when in the 1960's the
machine felt division exceeded the sales of woollen mill for the first time. In 1965 company
started producing filter fabrics and since then has focused ontechnical textiles. In 1981 the
company switched its name from Tampereen Verkatehdas Oy to Tamfelt Corp. Today Tamfelt
consists of Tamfelt PMC which produces paper and board machine clothing and Tamfelt
filtration whose products are filter fabrics, for example, to the forest, mining and chemical
industries. Tamfelt has around 1500 employees and is the smallest company in the sample in
terms of sales.

UPM

UPM-Kymmene was started in 1995 when Kymmene Oy and Repola Oy were merged.
Company's roots go back to 870's when its first mechanical pulp, paper and sawmills were
started (although now its oldest mills are from the 15th century). At present, UPM consists of
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three business groups. Energy and pulp group consists of pulp mills and hydro power assets
and is also responsible for wood sourcing, biofuels business, and some other products. Paper
group produces different types of papers such as newsprint and magazine papers. Engineered
materials group produces selfadhesive label materials and, for example, RFID echnology.
UPM has nearly 25000 employees of which about half in Finland.

m Personnel

m Sales (MEUR

Figure 4 Personnel and sales of the sample companies (2008)

Sources: Corporate annual reports

5.2 Data and data collection

The data used in the study were corporate annual reportsPublicly listed companies are obliged
to publish annual reports accessible for investors. Therefore data used in the study is public
information. Law obligates firms to communicate correct information, and also that companies
must make sure that all the up-to-date information which are relevant for investors are present
in annual reports.

Annual reports have been used as a material in several business studies before. Almost a decade

ago at least 70 studies that used annual reports were identifiedStanton and Stanton 2002)

4EA OOAEAAOO 1T £ OEA OOOAEAO OAOU A 11 O6h ETAI OAE
return (Bowman 1984) correlations between CEO letter to shareholders and firm performance

(Kohut and Segars 1992)relationship between communications content and stated mission

objectives (Clarke 1997) customer satisfaction (Jones 2006), and environmental disclosures
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(Neu et al. 1998). Bowmar(1984)proposes that content analysis of annual reports can be of real
usefulness for understanding isues of corporate strategy and can serve as primary or
supplementary source of information. Sierila (1989) argues that annual reports are too often
neglected in strategy research.

1T O OOOAEAO AAT OO 1 AT AGCAOOS Al ¢l Exafian,Muryded A OOAA
al. 2003) OOAA x1 OA AT O1 O 1 AAOOOAO EIT AOOAOOET ¢ 1 AT/
technological discontinuity. Osborne, Stubbart et al. (2001) used computer assisted content

analysis in their study related to cognitive strategic graips. Recently, Eggers and Kapla(2009)

i AAOOOAA OI P 1 AT ACAI AT 060 AOOAT OETIT OIF xAOAO AAE
reports. In their study discussing managerial cognition and organizational renewal Barr et al.

(1992) acknowledge that annual reprts may not be the ultimate data source but few rival

sources that provide insight into changing mental models of managers exist. They note that

annual reports are too important not to be given close attention by the top management in

terms of subject framing and word level editing. One of the strengths of annual reports is also

that they are suitable for longitudinal studies because they are published in consistent

intervals.

4EA AT1T OAl OADPT OO0 xAOA AT x1 11 AA-fornategced oneAi | DAT E
which was in webpage format only but the content was the same as in the version released on

paper. Especially in the beginning of the millennium, companies released business and
environmental reports separately. In these cases they were merged inton. Altogether the

number of used annual reports was 101 from 11 companies, meaning that nine reports were not

available from the observation period. Six companies had all the ten annual reports and the

least was seven from one firm.
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Table 3Annual repor ts in the data

Andritz 0 o} o} o} o} 0 0 0 0 0
Ciba 0 o} o} o} o} 0 0 0 o} 0
Kemira o] o] o] o] o] o} 0 0 o} 0
Metso o] o} o} o} 0 o} 0 0 o} 0
Metsa-Botnia o} o} o} 0 o} 0 0 o} 0
Metsdliitto o] o} 0 o} 0 0 o} 0
M-real o} o} 0 o} 0 0 o} 0
Ponsse o] o] o] o] 0 o} 0 0 o} 0
Stora Enso o] o] o] o] o] o} 0 0 o} 0
Tamfelt o] o] o] 0 0 o} 0
UPM o} o} o} o} o] 0 0 o} 0

5.3 Research methods

Two research methods are used in this study. Content analysis is used for measuring attention
for capabilities, and self-organizing map is used for analyzing the quantitative content analysis
data. These two methods are introduced next.

5.3.1 Content analysis as a data analysis method

The concept of content analysis has had several meanings over time. According to Krippenddrf
jaliTndYyaqh EO xAO 1T OECETAITU AAEET AA AO Al O1 AE:
OEA T ATEEAGCO AT TOAT O T &£ AT i1 O EAAGETTO6 AT A xAO
AAOT U AO ET OEA YByi 80 A& O Aflatériot) tbBténCandlydisxn@d AD A OO
been seen not only as quantitative, but also as qualitative method for analyzing different kinds

of, usually textual, data. What has remained as a typical property of the definitions is that

content analysis is seen as systenti@ and objective way of analyzing data (Kyngés and

Vanhanen 1999) What should be pointed out is that content analysis is a technique for analyzing the

data but in the end it leaves the discussion and conclusions to the resé€huciner and Sarajarvi

2009)
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Using computers for automated content analysis has increased in popularity (Riffe et al. 1998).

At the simplest, content analysis is done by counting frequencies of words in the data but

better information can be retrieved with more advanced technifDA O xEAOA &£ O AgAIl DI
contexts are examined or their relationships explored (Riffe et al. 1998). Perhaps the biggest

advantage of computeraided analysis is the speed in which computers can go through large

amounts of data and if done properly, compiters are reliable yielding always the same

information out of the data, and thus fulfilling the requirements of content analysis as being
OOUOOAT AGEA AT A T AEAAOCEOAG8 4EEO E-mihidy, whighisAAOA CA
one form of data mining. Data mining has been defined as extraction of implicit, previously

unknown and potentially useful information from data (Witten and Frank 2002).

As mentioned above, content analysis has had history both as qualitative and quantitative

research techrique. Quantitative content analysis, either manual or automated, has been a

popular method for analyzing textual data - for instance in the field of business. Nearly all of

the studies listed in the preceding chapter using annual reports as material alsoused

guantitative content analysis as a research technique. Recently, these two approaches have

CAT AOCAOGAA OA OEEOA 11 OAimathodsdresdarch (fadk erEl Q009).1 £ [ E
Already fifteen years ago artificial intelligence software was used foanalyzing content analysis

data in psychological studies(Gottschalk 1994) Janasik et al. propose that a technique called
OOADEAT EUET ¢ 1 APp6 AAT AA A OOGAEOI O1T 11 A O Al Al L
the quality of inferences of theresearcher and by providing a relatively objective approach. This

technique is introduced next.

5.3.2 Selforganizing map as a method for visualization

Selforganizing map, also called Kohonen map, is one of the most popular neural network
methods (Kohonen 2001) It is an algorithm that originates from artificial neural network
research, which studies algorithms that have analogies with the functioning of brain (ibid.).
What makes SOM special compared to other neural network methods is that it performs
unsupervised training (Kiang and Fisher 2008)

The seltorganizing map (SOM) uses input data to produce a twedimensional map as an
output. Input data consists of samples with n numerical attributes. The samples can therefore
be thought as vectors in n-dimensional space and attributes as the lengths of component
vectors. The output map consists of secalled nodes, also referred as neurons (see figure 6).

. T AA8O OEAPA EO OOOAI 1T U EAGACTIT AOO OEAU AAT Al
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associated prototype vetor (also called reference vector)m; so that the vectors resembling
each other are placed on the nodes near each other and vice versa. The nodes which are near
each other are called neighbors. The shape of the map is prdefined so that every node on he
map has a unique static place and equal size. (Vesanto 2002)

Teaching the map happens in the following manner (Kohonen 2001; Janasik et al. 2009). First,
the grid of prototype vectors is initialized. This is done by assigning values for the reference
vectors. Random values are typically used if only little is known about the input data. Next, the
handling of input data is started. Sample vectors are drawn randomly from the input data set
and taught iteratively to SOM one by one.

Teaching starts by searcing the best matching unit (BMU) for the sample. It is done by feeding

an input data vector x; (where i is the input data vector index) to all the units of the map and

AU AAT AOlI AGET ¢ OOEI ETI AOEOU | AAOAQADGe mad @it AAT
index). Typically the metric used for similarity is Euclidean distance. For vectorsx = (&4, ..., &)

andy = (n4, ..., n,,) the Euclidean distance can be defined agkohonen 2001)

Zn:(fi —n)?
=1

The sample is associated with the mossimilar node, that is with m; closest to x;. The best

pe(y) = llx =yl =

matching unit (BMU) denoted by b; for an input vector x; is therefore:
b, = argm_in{”xl- —m; (t)||}
J
wheret is the training step index.
I £FOAO OEA " -5 EO £ Ol Ah ekebtorddreAipdatéal @ bé shighty Eldsér O O §
to the sample vectorx; in the input space:

m](t + 1) = m](t) + O(.(t)hbi]'(t) [Xi - m](t)]

where a(t) is a learningrate factor and hy, ;(t) is a neighborhood function.

Thereafter, the process of searching the BMUand updating are done iteratively for all the data
samples. Finally, the map stabilizes with the input data samples placed on the suitable nodes
(Janasik et al. 2009).
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Selforganizing map can be visualized in many different ways (Vesanto 2002). ihatrix, PCA-
projections, visualizations of component planes, bar charts, and data histograms are usual ones.
In this study U-matrix (Ultsch and Siemon 1990) and the component planes are used. This is
because they are suitable for making inferences about similarityi £ OEA OAIlI 1 AOGh O
properties, and relationships between variables. The component planes illustrate the values of
different variables in different parts of the map. U-matrix illustrates the distances between the
nodes, and that is why Umatrix includ es extra nodes between neighboring nodes. There is only
one U-matrix for one SOM. If the data is such that it includes similar enough samples that can
be grouped into clusters, clusters can be found from the Umatrix. This is because in the areas
where values in the U-matrix are relatively low the nodes are closer to each other (resemble
each other), whereas high values differentiate areas from each other.

U-matrix Bars

s

( omponent planes

neighborhood of d

Variable 1 Variable 2 Variable 3

%
-

-

Figure 5 Visualizations of SOM

Figure 6 shows a few visualizations of SOM. This map consists of 24ekagonal nodes but in

maps with larger number of samples also the number of nodes is usually larger. A map without

colors, where the closest neighborhood ofd EO | AOEAAR EO OOAA 111U OI
positions on the map (above the positions of sampés a, b, ¢ and d are marked to all the

OEOOAI EUAOGET 1068 #1iDiTAT O DI ATAO OEIi x OAOEAAI AC
map red represents high values and blue represents low values. For example in the righiown
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corner where samplec is postioned, variables 1 and 2 have low values whereas variable 3 has

high values. What also can be seen from the component planes is that variables 1 and 2 are

fairly well correlated because those component planes resemble each other. The visualization

with bAOO EO ET 1TETA xEOE Al i BITATO bI AT AOG8 "AOO
discussed, in Umatrix colors are used to illustrate the distances (similarity or dissimilarity)

between nodes. This is why Umatrix includes extra nodes between neighboringnodes. As can

be seen, the middle of the map has relatively large values in Wnatrix. This means that the

samples in the upper part of the map are relatively much differentiated from the samples in the

bottom of the map. Red color in the U-matrix also illu strates that compared tod the samplebis

further away from a, although in other maps it would seem to be otherwise.

There have been a vast number of studies in different fields using self organizing maps as a
visualization method varying from gene reseach (Chen et al. 2001) to face recognition

(Lawrence et al. 1997). Selbrganizing maps have been used also for studying contents of
annual reports (Back et al. 2001). As already mentioned, SOM can be used for exploratory
research by analyzing and categoriation of textual data (Janasik et al. 2009).

Two-dimensional maps have been used before in business studies for different types of

POODT OAO8 300A00 AT A 0T AIITU jYyy6q AEOABOO OE.
capabilities and the localness ofAT | PAT EAO8 OAAOAE AAOAA 11 -bPAOGAT O
dimensional maps derived from traditional multidimensional scaling techniques. Lamberg et

al. (2009) used PCADOT EAAQCET T O A O EI 1 OOOOAOETI ¢ AEOI 08 0C
selforganiznC | ADO OAOAI A1 AO OEIT 6A ET OEA OAT OA OEAOD
movement on the map. One of the most common uses of SOM is searching clusters of similar

OAi PI AG EOI i OEA AAOA8 )1 OEEO OOOAU OEA bDOEI A
portfolios and illustrating them with SOM. Classifying the sample firms into groups would be

welcomed addition if clusters can be found.
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6 DATA ANALYSIS

This chapter describes the whole process of how the analysis was done in practice from content
analysis to data preparation and creation of seforganizing maps. A thorough example is used
for elucidating the process. Figure 7 illustrates the process which Vesanto (2002) proposed for
data exploration process based on selbrganizing map.

Figure 6 Applying the SOM in data mining (Vesanto 2002)

6.1 Content analysis process

The downloaded annual reports were first opened in Atlas.tisoftware. The word cruncher
function of Atlas.ti was used for counting the word occurrences from annual reports. Word

cruncEAOB8 O OO01 PI EOO xAO AT AAT AA ET 1 OAAO OiF AOI

characters were counted as words without the stoplist. Atlas.ti exported the data into an Excel
file.

After the word frequencies for all the words in annual reports were lised, they were
categorized to represent organizational routines (forming capabilities). Initially the number of
different words in annual reports was 35190. The words which occurred most were left out first.
These words included the most common words suchh O OOEAR OEAOh EOh |1 £h
which occurred hundred times or less were left out (except country names, see below), which
means that the total number of occurrences for included words was more than the number of
annual reports. These stepsvere done because the most common and the least common terms
are typically not good candidates for terms (Janasik et al. 2009). Next, the rest 2016 words were
gone through manually. The words were categorized into groups according to what capabilities
they can represent. Because the capability literature was already familiarized, the groups were
similar to what had been found from the literature (see table 1). Those words were left out
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