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Ambidexterity & Alliances in Dynamic 

Environments

• In radically changing environments firms need to be ambidextrous: 
to develop competences for both short-term survival and long-term 
adaptation

• This requires balancing Exploitation and Exploration

• Dynamically changing environments make distribution of 
competences among firms uneven

• In such environments, strategic alliances are prolific, driven by a • In such environments, strategic alliances are prolific, driven by a 
desire to combine distributed competences
– Usually of a complementary nature

• Could alliances form a mechanism for developing competences for 
short-term survival and long-term adaptation? 

• If yes, then do such alliances affect firm’s innovation outputs?

• Empirical setting: entrepreneurial firms in UK Biotechnology



Exploration & Exploitation and 

Ambidexterity

• March (1991) defined exploration and exploitation as two competing and 
fundamentally incompatible search processes

• He stressed the strategic need for ambidexterity to long term firm survival  
& prosperity– i.e. for businesses to simultaneously engage in exploration 
and exploitation activities

– Levinthal and March (1993: 105) defined exploration as ‘the pursuit of knowledge, of 

things that might come to be known’ and exploitation as ‘the use and development of things that might come to be known’ and exploitation as ‘the use and development of 

things already known’

• Combining exploration and exploitation is managerially challenging

• How can organisations attain both exploration and exploitation?

– Temporal vs. simultaneous pursuit of exploration and exploitation (Gupta et 

al., 2006)

– Temporal ambidexterity is driven by natural evolutions in technologies and 
only the simultaneous pursuit  of exploration and exploitation  can lead to an 
ambidextrous configuration  (Raisch and Birkinshaw, 2008; O’Reilly and 
Tushman, 2008)



Distribution of Competences in Dynamically 

Changing Environments

• Disruptive technologies are most frequently introduced by new entrants 
and challenge the competitive value of competences held by established 
firms (Tushman & Anderson, 1986; Teece, 1992; Benner & Tushman, 2003; 
Smith & Tushman, 2005; O’Reilly & Tushman, 2008)

• Entrepreneurial firms, established for the commercialisation of  new 
technologies, carry inimitable technological competences.  However, they 
may lack other competences, essential to the successful 
commercialisation of their technologies

• Established firms may hold types of competence that still have high • Established firms may hold types of competence that still have high 
competitive value, such as competences in product development, 
manufacturing and distribution (Tushman & Anderson, 1986; Mitchell, 1989; 
Tripsas, 1997)

• Established firms and new entrants need to develop their internal 
competences to attain both short-term profitability and long-term survival

• Developing such dynamic capabilities (Teece et al., 1997) is at the heart of the 
ability of firms to be ambidextrous (O’Reilly & Tushman, 2008)

• It still remains unexplored how firms could develop such an ambidextrous 
set of competences (Raisch et al., 2009)

• We propose the development of such competences through alliances



Alliance Portfolios & Ambidexterity

• Portfolios of alliances enable firms to build new competences 
(exploration) and to also exploit its existing competences 
(exploitation)

• Portfolios are comprised of both synchronous and non-
synchronous alliances(see also Mowery et al., 1996; 1998)
– In a synchronous alliances each partner bilaterally explores the 

competences of the other partners while simultaneously exploiting its competences of the other partners while simultaneously exploiting its 
existing competence base

• Formed on the basis of mutual coincidence of wants at a point in time

– In a non-synchronous alliance one or more partners either explores or 
exploits competences

• Greater flexibility for exploration and exploitation as and when opportunities arise

• Greater diversity of partners

• Ambidexterity is achieved by strategically developing a 
portfolio of both synchronous and non-synchronous alliances, 
of different character, as and when opportunities arise



Developing Competences Through Alliances

• Two main types of complementary competences: Technological and 
demand oriented (Teece, 1986; 1992, Kogut & Zander, 1992; Malerba & 
Orsenigo, 2000; Song et al., 2005)

• Distribution of complementary rather than similar competences (Coombs 
et al, 2003; Richardson, 1972)

• Important synergies exist between these competences that make their 
interaction to have positive performance implications in turbulent 
environments (Song et al., 2005)

If O’Reilly & Tushman (2008) are correct in their argument about dynamic � If O’Reilly & Tushman (2008) are correct in their argument about dynamic 
capabilities laying at the heart of ambidexterity, then an uneven 
distribution of such competences provides an incentive for both new 
entrants and established firms to establish inter-firm cooperation
– Alliances offer new entrants the opportunity to exploit their technology 

competences while accessing and developing the demand competences of 
established firms that are essential for the commercialization of new 
innovations

– Established firms will be motivated to establish these alliances as a means to explore the 
new technological competences that are essential for their long term survival



Technological - Demand Competences & Alliances

• Classifying competences that are explored or exploited in 
alliances between demand and technology oriented types 
(Hagedoorn & Schakenraad, 1994; Kogut & Zander, 1992; Malerba & 
Orsenigo, 2000; Song et al., 2005)

Table 1: Classification of Cooperative Agreements

T1. Research Collaboration D1. DevelopmentT1. Research Collaboration D1. Development

T2. Technological Collaboration D2. Marketing, Promotion

T3. Licence, Sub-Licence D3. Manufacturing

T4. Cross-licence D4. Distribution

T5. Supply of new technological material D5. Co-development, Co-promotion, Co-

market



The Biotech Sector

• Continuous scientific and technological breakthroughs since the 
1980s (Orsenigo, 1989; Powell, 1996; McKelvey, 2007)

• The biotech sector provides a good opportunity to establish 
whether these technological disruptions have led to an asymmetric 
holding of complementary competences between established firms 
and new start-ups, and whether firms in the sector have sought to 
develop new competences through portfolios of alliances

• The core competences of biotech start-ups are the use and • The core competences of biotech start-ups are the use and 
application of the latest scientific breakthroughs (usually person-
embodied)
– Successive waves of new biotech start-ups

• Established firms in pharmaceutical applications tend to have 
strength in the large scale testing and production of new drugs, and 
in distribution and marketing channels. They have also spent large 
amounts of money developing new technology competences 
(Hopkins et al., 2007).



Testable Hypotheses

Hypothesis 1: The desire to exploit technological competences and 

simultaneously explore demand competences motivates new start-ups 

to cooperate with established firms

Hypothesis 2: Correlations exist across the synchronous and non-

synchronous cooperative agreements of new start-up firms. New start-synchronous cooperative agreements of new start-up firms. New start-

ups develop portfolios of agreements which consistently explore 

demand-orientated competences and/or exploit technological 

competences

Hypothesis 3: Alliances for technology exploitation and demand 

exploration will positively affect the innovative outputs of new start-

ups



Datasets

• Alliance databases: ReCap.com and BioScan (Schilling, 2009)

– Detail the nature of competences involved in cooperative 
agreements and whether they are accessed (exploration) 
or used (exploitation) 

• Biotech sector 1991-2001: UK Biotech Directory

– Firms that use biotechnologies in their research and were 
active in 2003active in 2003

– Sample of 32 Dedicated Biotechnology Firms

– Generated 609 agreements from 1991-2001

• Contribution to innovation outputs

– Patents (UKPTO)

– Company accounts (FAME)

– R&D expenditures (R&D Scoreboard and Thomson 
Analytics)



Examples of Cooperative Agreements

• In 1995, AstraZeneca gained a license for Orchid BioSciences’ DNA probes, 

to use them for paternity and forensic purposes: a non-synchronous 

agreement between a pharma and a biotech firm, the biotech firm 

engages in the exploitation of  its technological competences

• In 1993, Acambis PLC, (a biotech company with operations in the UK and 

the US) jointed forces with the University of Maryland to undertake 

collaborative research and development (clinical trials) for an oral vaccine collaborative research and development (clinical trials) for an oral vaccine 

for shigella.  Acambis PLC both exploits and explores technological and 

demand oriented competences related to the creation and development of 

novel vaccines together with the University of Maryland (the University of 

Maryland is undertaking clinical trials with external corporate partners in 

vaccines and other medical products):  a synchronous agreement between 

a biotech firm and a university. These agreements involve both exploration 

and exploitation as the two partners are both using and accessing each 

others’ technological and / or demand competences, as they are joining 

forces for collaborative research and / or development in specific areas of 

medical applications.  



Methods

• Testing Hypothesis 1: Significant differences in the number of 
alliances formed by Biotech firms for exploration and 
exploitation of technological and demand competences with 
pharma vs. other biotech partners 

– Raw counts of synchronous technology-demand agreements are 
weighted to account for differences in the total alliances that 
Biotech and Pharma firms can establish (e.g. Colombo, 1995; 
Colombo & Garrone, 1996)Colombo & Garrone, 1996)

– For example, the number of alliances formed by pharma firms 
with biotech partners is divided by the total number of alliances 
formed by biotech firms

– Biotech firms have formed 252 synchronous alliances and 
Pharma firms 608



Methods

• Testing Hypothesis 2: : Principal Component Analysis (PCA): explores the 
patterns of correlations within a set of variables (exploration and exploitation 
of technological and demand competences across all alliances)
– Used in exploratory research to uncover underling structures of correlations 

between groups of variables (Ahamad, 1967; 1968)

– Uses less restrictions compared to alternative clustering techniques (Stevens, 1992) 

– In order to identify correlations between the individual synchronous and non-
synchronous agreements that make up portfolios we proceed as follows: each firm 
obtains a value of ‘1’ for every exploration and / or exploitation alliances it forms in 
a particular competence category, i.e. T1-T5 and D1-D5 in Table 1

– Tested on all alliances formed by Biotech firms – Tested on all alliances formed by Biotech firms 

• Testing Hypotheses 3:

– We take the individual agreements and the estimated portfolios (i.e. clusters of 

agreements identified by the principle components analysis) and, using data on 

individual firms’ turnover and employee numbers, test their contributions to 

individual firms’ labor productivity (Probit regression)

– Due to small sample size, panel data estimators are inefficient.  GLS estimates are 

used  with robust standard errors that allow for the time observations of firms to 

be correlated
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Hypothesis 1: Remarks

• We find that synchronous agreements that are initiated by 

biotech start-ups generally seek to exploit new technology 

competences while simultaneously exploring the demand 

competences of more established partners

• In line with Hypothesis 1, new technology start-ups seek to 

exploit their comparative competence advantages while exploit their comparative competence advantages while 

accessing and learning about the complementary 

competences that are held by their partners



Table 3: Principal Component Analysis (1991-2001)

Initial

Variables

Dedicated Biotech

Retained Components

Technology Exploration 0.40 0.74 0.09

Technology Exploitation 0.74 0.12 0.37

Technology Exploration & 

Exploitation 0.25 0.06 0.74Exploitation 0.25 0.06 0.74

Demand Exploration 0.90 0.07 0.09

Demand Exploitation -0.07 0.90 0.16

Demand Exploration & Exploitation 0.08 0.16 0.80

Number of Observations 168

Eigenvalues 1.64 1.41 1.37

Percentage of Variance 27.31 23.58 22.79

Cumulative % of Variance 50.89 73.68



Hypothesis 2: Remarks

• Strong support for our second hypothesis, that start-up firms 

develop ambidextrous portfolios which interrelate different 

types of synchronous and non-synchronous exploration and 

exploitation agreements across demand-orientated domains 

(D1-D5) and technological domains (T1-T5) (see Table 1)

• The first principal component identifies a consistent strategy • The first principal component identifies a consistent strategy 

for new start-ups within their portfolios of synchronous and 

non-synchronous agreements – to explore competences in 

which they are weak and to exploit competence in which they 

have a comparative advantage



Table 4: Probit Model Probability to Patent 

Coefficient Robust (Clustered) 

Standard Errors 

Technology Exploration 0.07616 0.121555

Technology Exploitation 0.516702*** 0.215812

Technology Exploration & Exploitation 0.099249 0.099846

Demand Exploration -0.03991 0.261623

Demand Exploitation -0.05473 0.162591

Demand Exploration & Exploitation -0.60158*** 0.27685

Control variables: 

Ln_Employees -0.2927 0.342274

ln_R&D 0.951552** 0.500102

Age -0.04807 0.05888

year1992 (dropped)

year1993 (dropped)

year1994 -0.17696 0.348839year1994 -0.17696 0.348839

year1995 0.280447 0.448515

year1996 (dropped)

year1997 0.175913 0.690193

year1998 0.00993 0.745897

year1999 -1.11789 0.791971

year2000 -1.23132 0.91818

year2001 -0.64817 0.806854

Constant -13.8486** 6.173903

N 73

Pseudo R2 0.2468
Log Pseudo-likelihood Function -33.652289        

Note: *, **, *** denote significance at 0.5, 0.10 and 0.01 levels respectively.



Components

PC1 PC2 PC3

Technology Exploration .194 .524 -.191

Technology Exploitation
.437 -.081 .097

Technology Exploration 

& Exploitation

-.043 -.128 .600

Demand Exploration
.663 -.091 -.213

Table 5: Component Score Coefficient Matrix

Demand Exploration
.663 -.091 -.213

Demand Exploitation
-.232 .710 -.004

Demand Exploration & Exploitation
-.210 -.031 .694

Example for estimating the values of components:

PC1= .194* Technology Exploration + .437* Technology Exploitation -.043 * Technology 

Exploration & Exploitation + .663 * Demand Exploration -.232 * Demand Exploitation -.210 * 

Demand Exploration & Exploitation



Discussion & Conclusions

• Alliances provide a mechanism for developing competences essential for 
ambidexterity & long term survival in changing environments
– Alliances enable entrepreneurial firms to exploit their comparative 

competence advantages while simultaneously exploring and developing the 
complementary competences that are essential for long term survival

– Due to continuous technical change distributions of complementary 
competences persist & alliances keep offering a means for ambidexterity

• Establishing portfolios of both synchronous and non-synchronous alliances 
enables firms to retain flexibility and to use all available opportunities to 
develop competences for long-term survival 
enables firms to retain flexibility and to use all available opportunities to 
develop competences for long-term survival 

• Such ambidextrous portfolios could potentially reinforce and complement 
other means of attaining ambidexterity

• It is important to investigate:
• The impact of these portfolios on performance indicators

• Longitudinal datasets

• The routines and processes that firms use to establish interrelationships across 
their cooperative agreements with different partners in ambidextrous 
portfolios


