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Outline of today...

• Introduce NTNU

• Present how the dynamic capabilities view fits into information 

systems research

• Explain how fsQCA can complement PLS analyses

• Talk about current research on Big Data and Business Value
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NTNU
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• 8 faculties, 55 departments and NTNU University 
Museum 

• 7.134 full-time equivalent staff (2017)

• Over 40.000 students (2017)

• 6.800 completed bachelor’s and master’s degrees 
(2016)

• 366 doctoral degrees completed in 2016, of which 
42% by international PhD candidates

• Participating in 91 Horizon 2020 projects and has 4 
ERC grants
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Department of Computer Science (IDI)

Research groups
• Information Systems and Software 

Engineering (ISSE)
• Data and Artificial Intelligence 

(DART)
• Computing (COMP)

Teaching
• 4 Bachelor Degrees 
• 4 Master Degrees
• Over 2500 students
• Center for Excellence in 

Education
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Department of Computer Science (IDI)

• International

– 10 active H2020

– 2 active EEA

– 1 active FP7

• Norwegian Research Council

– 10 active H2020

– 2 active EEA

– 1 active FP7
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Department of Computer Science (IDI)

• Industrial Collaboration

– 6 active projects

– Close cooperation with many 

industry partners
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Dynamic Capabilities in 

Information Systems Research
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IT-Business Value Research

• The fundamental question in the field of IS Strategy is how firms can achieve and 

sustain a competitive advantage from their IT investments (Melville et al. 2004)

• IT-business value research has predominantly relied on the Resource Based View 

(RBV) through the notion of IT Capabilities (Grover et al., 2009)

– is internally oriented

– simple view of how resources are connected to strategies that a firm pursues

– does not explain how IT investments can help firms evolve under changing market 

conditions

• The complexity, velocity, and uncertainty of contemporary market conditions requires 

adopting a new theoretical paradigm
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Some points from literature

• “IT is increasingly deeply embedded in processes, so rather than separating out IT, 

we must understand capabilities (or digital capabilities) first.”

“In other words, the question of "what business capability is needed" should come 

first. Then the resources required in building that capability comes next.” (Kohli & 

Grover, 2008).

• “It is clearly time to rethink the role of IT strategy, from that of a functional-level  

strategy—aligned  but  essentially  always subordinate to business strategy—to a 

fusion between IT strategy and business strategy into an overarching phenomenon 

we herein term digital business strategy.” (Bharadwaj et al., 2013)
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Research Question

“How can IT enable a firm to reconfigure its current means of operation and 

support the dynamic co-evolution with the constantly changing business 

environment?”
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A review of literature

Resources
– “commodity-like assets that are widely available and can purchased from the factor market” (Wang et al., 2012)

– Tangible (financial and physical resources), human (knowledge and skills), or intangible (reputation and culture) 

(Grant, 1991) 

Competencies
– The ability to effectively manage resources (orchestration/structuring) 

– “competencies involve the ability to develop, manage and deploy resources in support of a capability” (Cragg et al., 

2011)

Capabilities
– represent the potential of a business to attain certain goals through focused deployment of resources and 

competencies, and constitute the basis on which firms compete (Schreyögg & Kliesch‐Eberl, 2007)

– the capacity to perform a particular activity in a reliable and at least minimally satisfactory level (Helfat & Winter, 2011)
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Resource Management

Source: Sirmon, D. G., Hitt, M. A., & Ireland, R. D. (2007). Managing firm resources in dynamic 

environments to create value: Looking inside the black box. Academy of management review, 32(1), 273-292.
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Two critical assumptions

Two assumptions that underlie the RBV and are 

critical in explaining superior firm performance

Heterogeneity
The first assumption is that skills, capabilities 

and other resources that organizations possess 

differ from one company to another.

Immobility
Resources are not mobile and do not move from 

company to company, at least in short-run
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Dynamic Capabilities

• Why are some firms, despite the relatively superior resources they possess, not able 

to sustain their competitive advantage over time, especially in dynamic markets? 

• “The ability of an organization and its management to integrate, build, and 

reconfigure internal and external competences to address rapidly changing 

environments” (Teece et al., 1997)

• Firms with dynamic capabilities can adapt their resources and competences and 

exploit opportunities created by market shocks and discontinuities.
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Schema

Dynamic and Ordinary Capabilities

Purpose

Imitability

• Technical efficiency in 

basic business functions

• Operational, 

administrative, and 

marketing

• Relatively easy; imitable 

ORDINARY

CAPABILITIES
DYNAMIC

CAPABILITIES

Doing 

things “right”

Doing 

the “right” things

DYNAMIC

CAPABILITIES

• Strategic “fit” over the 

long run (evolutionary 

fitness)

• Sensing, integrating, 

learning, coordinating and 

reconfiguring 

• Difficult; inimitable

• Strong ordinary capabilities are necessary but 

not sufficient for long-run success. They can 

be acquired (“bought”) from consultants or 

through investments in training.

• Strong dynamic capabilities and good strategy 

are necessary for long-run success. They 

cannot be bought and must be built.
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Dynamic Capabilities and IS

Three questions emerge when applying the Dynamic Capabilities 

View to IT research:

– How should IT-Enabled Dynamic Capabilities be measured?

– Are IT-Enabled Dynamic Capabilities valuable for firms, and if so through what 

mechanisms and under what conditions?

– What factors enhance the formation of IT-Enabled Dynamic Capabilities?
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Measuring IT-enabled 

Dynamic Capabilities
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Defining IT-enabled Dynamic Capabilities

• “IT-enabled dynamic capabilities are defined as a firm’s ability to leverage its IT 
resources, in combination with other organizational resources, in order to address 
rapidly changing business environments.”

• Dynamic Capabilities are often operationalized as a set of identifiable and specific 
routines, or else capabilities (Eisenhardt & Martin, 2000).

• To identify the routines that underpin dynamic capabilities past studies have relied on 
the definitions of Teece et al. (1997), and Teece (2007).

– Sensing

– Coordinating

– Learning

– Integrating

– Reconfiguring
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Developing a measurement instrument

• According to DeVellis (2012), a measurement 

instrument is used to “develop scales when we want 

to measure phenomena that we believe to exist 

because of our theoretical understanding of the world, 

but we cannot assess directly”

• The process described by DeVellis (2012), Lewis et al. 

(2005), and MacKenzie et al. (2011) was followed
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Selecting measures and items

• Generated a pool of items
– Adapted existing measures of empirical studies

• Strategic Management

• Information Systems

– Deduction from conceptual definitions

– Expert suggestions

• Items were then subjected to empirical assessment of their content validity
– Q-sort (Hit rate)

– Content Validity Ratio (CVR)

• An expert group of:
– 5 Academics

– 4 Executives
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Assessing content validity
• Q-sort

• Content Validity Ratio (CVR)
• Experts were asked to rate how important they thought each item was on its respective dimension. (1 – Not relevant, 2 – Important, and 3 

– Essential)

• The CVR was calculated through the formula:  CVR =
Ne −

𝑁

2
N

2

• For a group of 9 experts the minimum required CVR score is 0.78 (Lawshe, 1975)

• From each dimension a number of items was dropped
• Sensing (2 Items)

• Coordinating (2 Items)

• Learning (0 Items)

• Integrating (1 item)

• Reconfiguring (1 Item)
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Model specification, scale evaluation, and 

validation
• Model Specification

– Recommendation by Jarvis et al. (2003) and MacKenzie et al. (2005) were 
followed

– IT-Enabled Dynamic Capabilities were specified as a Type II second-order 
construct (first-order reflective, second-order formative)

• Scale Evaluation 
– The statistical properties of IT-Enabled Dynamic Capabilities were pre-tested 

on a small-cycle study of 17 Greek companies.

– Convergent and discriminant validity and reliability

– First-order factors were tested to confirm that they had significant associations 
with the second-order factor and there are no issues of multicollinearity (VIF)

• Instrument Validation
– Final validation was performed as part of the main empirical study with 322 

international firms
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IT-enabled dynamic capabilities and their 

indirect effect on competitive performance

Findings from PLS-SEM and fsQCA
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Do IT-enabled dynamic capabilities impact competitive 

performance?

• What is the value of IT-enabled dynamic capabilities?

• Through what mechanisms is their effect realized?

• Under what conditions are they of most value?
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Dynamic capabilities and competitive performance

• Why Firm-Level Capabilities?

– Capabilities cannot be readily assembled through markets

– Many distinctive elements of internal organization cannot be replicated in the market, or just through formal 

contracts

• Empirical studies demonstrate a positive overall impact of dynamic capabilities on competitive 

performance (Schilke, 2014)

• Impact of Dynamic Capabilities on Competitive Performance
– Direct (Originally)

– Indirect (Favored in recent work)

• Competitive performance does not stem from dynamic capabilities per se, but rather, on the 

resource configurations created by dynamic capabilities
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Mechanisms of action

Theoretical suggestions argue that dynamic capabilities exert effect through 

two primary mechanisms:

• can improve the speed, effectiveness, and efficiency with which a firm operates and responds to 

changes in its environment

• can positively affect firm performance by allowing the firm to identify and respond to opportunities 

through developing new processes, products, and services
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Research model • Market capitalizing agility is defined as the ability 

to rapidly improve product/service offerings in 

response to shifting customer needs through 

continuous monitoring and exploitation of changes 

that occur in the business environment.

• Operational adjustment agility is defined as the 

ability of a firm to adjust its internal business 

processes to physically and rapidly cope with 

market or demand changes.



30

The impact of environmental uncertainty

• Much empirical work has focused on the value of Dynamic Capabilities in highly uncertain environments (Teece et 

al., 1997)

• Dynamic Capabilities can be of importance in conditions of moderate or even low environmental uncertainty 

(Eisenhardt and Martin, 2000; Helfat & Winter, 2011) 

• The contingency perspective argues that the value of Dynamic Capabilities is influenced by different environmental 

conditions (Aragon-Correa & Sharma, 2003; Sirmon et al., 2007)

• Dynamic Capabilities should be examined under diverse environmental conditions (Barreto, 2010)
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Constructs and definitions
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Data collection

• Survey based study with key informants
– CIOs, CTOs, Enterprise Architects, CEOs

– 1300 firms were selected from the ICAP business directory

– Three email reminders

• Data collection period January 2015 – May 2015 (5 months)

• Incentive to participate a personalized report

• 291 responses / 274 usable questionnaires (21.07% response rate)

• Early (first 3 weeks) and late (last 3 weeks) responses were compared
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Sample
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Data analysis methodologies 

• Partial Least Squares - Structural Equation Modeling (PLS-SEM)

– The effect of IT-Enabled Dynamic Capabilities on Competitive Performance

• Fuzzy set Qualitative Comparative Analysis (fsQCA)

– The influence of Environmental Uncertainty on the value of IT-Enabled Dynamic Capabilities
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Results
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Theories and tools

• Variance theories are concerned with predicting levels of outcome 

from levels of predictor variables

• Process theories are concerned with explaining how outcomes 

develop over time

• Complexity theories attempts to reconcile the unpredictability of 

non-linear dynamic systems with a sense of underlying order and 

structure
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Beyond linear structures in IS theories

“You cannot observe a quark using Newtonian physics” (Niels, Bohr)

“IS strategy research may be missing many crucial phenomena around digital 

eco-dynamics by using theory structures and methodologies that are more 

suitable for a neat linear world with separable variables and invariant unifinal

relationships” (El Sawy et al., 2010)
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Contrarian cases

• Most observable relationships are not 100% 

linear, thus, correlation coefficients cannot 

accurately capture them (Woodside, 2013; 

Skarmeas et al., 2014)

• Asymmetrical conditions should be explored 

through a contrarian case analysis (Woodside, 

2014)

• Explore under what circumstances of 

environmental uncertainty IT-enabled dynamic 

capabilities affect outcomes
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Contrarian case analysis
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fsQCA in management and IS literature

fsQCA identifies patterns of elements, between independent and dependent variables, 

that lead to an outcome and goes a step further from the analyses of variance, 

correlations and multiple regression models. 

“Tools impact thinking and theory 

crafting as well theory testing.” 

(Woodside, 2013) 
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fsQCA

• A logical (deterministic) and not a statistical (probabilistic) technique that uses Boolean algebra to 

identify patterns of elements that lead to desired outcome

• Builds on Complexity theory and incorporates two core principles:

– Equifinality, based on which the outcome of interest can be explained equally by alternative sets of causal 

conditions that combine in sufficient configurations for the outcome 

– Causal asymmetry means that for an outcome to occur, the presence and absence of a causal condition 

depend on how this condition combines with one or more others 
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Data calibration

• Direct method

– Choose three qualitative thresholds

• Full-set membership, full-set non-membership, intermediate-set membership

• Here we are based on the survey scale (7-point Likert). 

– Full membership threshold  6 

– Full non-membership threshold  3

– Crossover point  4.5 
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Results

The black circles () denote the presence of a condition, while the crossed-out circles () indicate the absence of it (Ragin, 

2008). Core elements of a configuration are marked with large circles (prime implicants), peripheral elements with small ones, 

and blank spaces are an indication of a “don’t care” situation, in which the causal condition may be either present or absent.
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Theoretical Implications

• Developed and validated the IT-enabled dynamic capabilities construct as a set of 

specific and identifiable routines

• Explored the mechanisms through which IT-Enabled Dynamic Capabilities impact 

Competitive Performance

• IT-Enabled Dynamic Capabilities are found to be of value under varying levels and 

different configurations of environmental uncertainty

• Contributes to the field of Information Systems Strategy by presenting the importance 

of IT-Enabled Dynamic Capabilities and how they complement past research
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Methodological Implications

• Using fsQCA enables a different point-of-view concerning the impact of IT, since it allows 
for equifinality, meaning that an outcome of interest may be explained by one or more 
solutions. 

• PLS-SEM and fsQCA techniques produce virtuous complementarities:
– The former provide an indication of general tendencies in complex cause-effect associations

– The latter allows the examination of specific conditions as well as possible contrarian cases.

• General tendencies are important in deriving implications for theory, 

• In practice, however, it is important to examine those cases that run counter to main 
theorizations, since they may provide rich information on contingency effects. 
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Work under development 

• Examine the structural conditions that facilitate the formation of IT-

enabled dynamic capabilities

– Modular systems theory

• Investigate the impact of IT-enabled dynamic capabilities on firm 

innovativeness

• Examine competing mechanisms of agility and innovativeness 

based on context and environmental conditions
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Future areas of research

• Investigate how IT-Enabled Dynamic Capabilities are formed in different industries and contexts:
– High-tech/Low-tech sectors

– New/Established companies

– International/Local operations

– Political and economical stability

• Examine the forms IT-Enabled Dynamic Capabilities may take in different contexts and under varying 
environmental uncertainty conditions

• Investigate how the value of IT-Enabled Dynamic Capabilities is diffused within the organization and 
determine what enhances or hinders the impact on competitive performance

• Explore how path-dependency in the IT area influences the formation and potential value of IT-Enabled 
Dynamic Capabilities

– Multiple respondents

– Qualitative methods for identifying micro-foundations

– Longitudinal study to explore how IT-Enabled Dynamic Capabilities are formed and how they are utilized over time
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Big Data and Business Value
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CADENT

CADENT (2016 - 2019), “Competitive Advantage for the Data-driven Enterprise”, Horizon 

2020 – EC Funded (http://www.cadent2020.eu)

The purpose of the Competitive Advantage for the Data-driven ENTerprise (CADENT) project is to 

address the issue of how companies should optimally deploy and exploit big data as part of their 

competitive strategies. 

While most efforts have focused on technological aspects of big data, the human, organizational, and 

strategic shifts that big data entail are largely under-researched.

http://www.cadent2020.eu/
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Research topics
• Big data analytics capability and business value

• The role of information governance

• How does big data insight feed into strategy

• Data reach and bounded rationality

• Multi-level inertia

• Data-oriented strategic alliances and 

innovation

• Psychological foundations of dynamic 

capabilities – dual process theory
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Empirical research

• Quantitative studies

– 500 largest Norwegian companies – 202 responses (Completed)

– Greek companies – 175 responses (Completed)

– Paired responses (CIO & CEO) (Planned)

• Qualitative studies

– International CIO’s – 28 case studies (Completed)

– Focus groups (Planned)
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Ongoing activities

Develop a monitoring mechanism of big data status in Norway through semi-annual feedback 

and reporting

Understand challenged that companies face and develop a forum for discussion

- Technical

- Human skills

- Top management

- Quantifying value of big data

Gain a more in-depth view of trends and emerging directions related to big data and analytics

Identify fore-runners and laggards and compare performance
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Academic community

• Special issues

– Information Systems and e-Business Management (Completed)

– Information & Management (Ongoing)

• Conference tracks
– ECIS – 2017, 2018

– AMCIS – 2017, 2018

– MCIS – 2016, 2017, 2018

• Conference organization
– IFIP 6.11 I3E – Trondheim, 2019
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Thank you for your attention!

patrick.mikalef@ntnu.no

mailto:patrick.mikalef@ntnu.no

