
S
A

E
E

D
 K

H
A

N
A

G
H

A
  -  D

y
n

a
m

ic C
a

p
a

b
ilitie

s fo
r M

a
n

a
g

in
g

 E
m

e
rg

in
g

 Te
ch

n
o

lo
g

ie
s

ERIM PhD Series
Research in Management

E
ra

sm
u

s 
R

e
se

a
rc

h
 I

n
st

it
u

te
 o

f 
M

a
n

a
g

e
m

e
n

t
-

339

E
R

IM

D
e

si
g

n
 &

 l
a

yo
u

t:
 B

&
T

 O
n

tw
e

rp
 e

n
 a

d
vi

e
s 

 (
w

w
w

.b
-e

n
-t

.n
l)

  
  

P
ri

n
t:

 H
a

ve
k

a
  

 (
w

w
w

.h
a

ve
k

a
.n

l)DYNAMIC CAPABILITIES FOR MANAGING EMERGING TECHNOLOGIES

ORGANIZATIONAL AND MANAGERIAL ANTECEDENTS OF EFFECTIVE ADOPTION OF
CLOUD COMPUTING

The advancement of information and communication technologies has brought a digital
age, where massive computing power, high speed and ubiquitous access to internet and
more recently Cloud Computing Technology are expected to transform a wide range of
organizations, industries, and societies. The complexities and uncertainties associated with
such a transformation process generate numerous puzzling questions for practitioners and
academic researchers. How can organizations overcome rigidities in their resources and
routines and adapt in line with the requirements of such technological change? What are
the distinct characteristics of the established firms that are more successful in maintaining
their competiveness during and after the transformation process?

This dissertation combines multiple data sources concerning organizational adoption of
Cloud Computing. It includes data from a 4-year intensive filed study, multiple comparative
case studies, and a survey among Dutch companies, to provide a basis for better under -
standing of the micro-foundations of organizational capabilities for managing emerging
technologies. Drawing on the literature on dynamic capabilities, this dissertation provides
a more complete picture of the drivers of effective response to a technological change
through investigation of the interplay between structures, routines, and managerial cogni -
tion.

The Erasmus Research Institute of Management (ERIM) is the Research School (Onder -
zoek school) in the field of management of the Erasmus University Rotterdam. The founding
participants of ERIM are the Rotterdam School of Management (RSM), and the Erasmus
School of Econo mics (ESE). ERIM was founded in 1999 and is officially accre dited by the
Royal Netherlands Academy of Arts and Sciences (KNAW). The research under taken by
ERIM is focused on the management of the firm in its environment, its intra- and interfirm
relations, and its busi ness processes in their interdependent connections. 

The objective of ERIM is to carry out first rate research in manage ment, and to offer an
ad vanced doctoral pro gramme in Research in Management. Within ERIM, over three
hundred senior researchers and PhD candidates are active in the different research pro -
grammes. From a variety of acade mic backgrounds and expertises, the ERIM commu nity is
united in striving for excellence and working at the fore front of creating new business
knowledge.
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Emer
gence of cloud
computing - An
industry-wide
initiative by
Google, IBM, &
universities

Initial screening
of the
technology by
Telco

Data collection

2009 2011 2012

Technology rise -
significant increase
in the number of
scientific
publications and
patents

3rd structural change,
continuation with
experimentation through
newly developed routines

1st structural change, new
resource allocation
approach

2nd structural change, new
incentive structures,
development of
experimental routines

2013

4th structural change,
returning to initial
structure after having
experimental routines
established
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2008-Q4 2010: Dispersed organizational activities Q4 2010 – Q1 2011: Initiation of cloud program

Q1 2011 - Q4 2011: Program separation and
expansion

Q2 2012 and onwards: Program dissolution and
continuation of delegated tasks

Q4 2011-Q2 2012: Program shrinkage and delegation
of tasks to the business

The evolution of Telco’s structure for adoption of Cloud: Telco started
with using existing structures for exploration through small and
dispersed research teams throughout the organization (1).
Dissatisfaction of management with the progress triggered different
forms of parallel organizations ranging from business unit dependent
projects (2), to extensive (3) or limited (4) independent program
structures. Despite satisfactory progress with experimentation activities,
management decided to dissolve the program in order to ensure
alignment of activities with the overall direction of the organization.
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Phase 1:
Screening and

speculation

Phase 2:
Embedded

experimentation

Strategic intent:

-Incremental
evolution

-Directed
transformation

Structural form:
Fully integrated

Structural
form: Semi-
Integrated

Targeted
outcomes:
-Evolution of the
network products
towards Cloud

Strategic intent:

-Incremental
evolution

Key roles:
- Senior
managers
- A Business
unit
manager

Key roles:

- Technology
analysts

- Researchers

Targeted
outcomes: -
Evolution of the
network products
towards Cloud
- Enabling
public/private
cloud for business
customers

Phase 3:
Independent
organization

Phase 4: Small
independent
organization

Phase 5:
Dissolution of
independent
organization

Structural form:
Fully separated

Structural
form: Partly
separated

Structural form:
Fully integrated

Strategic intent:

-Radical
substitution

Strategic intent:

-Incremental
evolution

-Directed
transformation

Key roles:
- Senior managers
- Business unit
managers
- Cloud program
manager

Key roles:
- Business unit
managers
- Product
managers
- Cloud project
managers

Targeted
outcomes:
- Development of
Cloud-based
offerings for new
markets
- Enabling
public/private
cloud for business
customers
- Evolution of the
network products.

Targeted
outcomes: -
Development of
Cloud-based
offerings for new
markets
- Enabling
public/private
cloud for
business
customers
- Evolution of the
network
products.
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Value co-creation and exploratory innovation: The
mediating roles of managerial attention and initiatives (Under second round of review at Long Range Planning)
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Customer
co-creation

Exploratory
innovation

Management
innovation

Managerial
attention

-0.06 (-1.14)

0.34 (4.52) ***

0.18 (2.32)*

0.73 (12.42) ***

0.19 (3.44) ***

Size

0.01 (0.24)

Results of Structural Equations Analysis
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Sensing and seizing emerging technological
opportunities: The moderating role formal coordination mechanisms (Submitted to Research Policy)
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The moderating roles of centralization
and formalization on the relationship
between managerial attention and
sensing and seizing capabilities. In all
of the variables, Mean 5STDV is
considered Medium range and High
and Low indicate the higher and the
lower values respectively. The vertical
axes depict predicted values in logistic
regression model.
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Yang, S.Y., Information aggregation efficiency of prediction market, Promotor: Prof.dr.ir. H.W.G.M.
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ORGANIZATIONAL AND MANAGERIAL ANTECEDENTS OF EFFECTIVE ADOPTION OF
CLOUD COMPUTING

The advancement of information and communication technologies has brought a digital
age, where massive computing power, high speed and ubiquitous access to internet and
more recently Cloud Computing Technology are expected to transform a wide range of
organizations, industries, and societies. The complexities and uncertainties associated with
such a transformation process generate numerous puzzling questions for practitioners and
academic researchers. How can organizations overcome rigidities in their resources and
routines and adapt in line with the requirements of such technological change? What are
the distinct characteristics of the established firms that are more successful in maintaining
their competiveness during and after the transformation process?

This dissertation combines multiple data sources concerning organizational adoption of
Cloud Computing. It includes data from a 4-year intensive filed study, multiple comparative
case studies, and a survey among Dutch companies, to provide a basis for better under -
standing of the micro-foundations of organizational capabilities for managing emerging
technologies. Drawing on the literature on dynamic capabilities, this dissertation provides
a more complete picture of the drivers of effective response to a technological change
through investigation of the interplay between structures, routines, and managerial cogni -
tion.

The Erasmus Research Institute of Management (ERIM) is the Research School (Onder -
zoek school) in the field of management of the Erasmus University Rotterdam. The founding
participants of ERIM are the Rotterdam School of Management (RSM), and the Erasmus
School of Econo mics (ESE). ERIM was founded in 1999 and is officially accre dited by the
Royal Netherlands Academy of Arts and Sciences (KNAW). The research under taken by
ERIM is focused on the management of the firm in its environment, its intra- and interfirm
relations, and its busi ness processes in their interdependent connections. 

The objective of ERIM is to carry out first rate research in manage ment, and to offer an
ad vanced doctoral pro gramme in Research in Management. Within ERIM, over three
hundred senior researchers and PhD candidates are active in the different research pro -
grammes. From a variety of acade mic backgrounds and expertises, the ERIM commu nity is
united in striving for excellence and working at the fore front of creating new business
knowledge.
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