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of Pakistan. A detailed literature review has been conducted to identify the factors
included in the past innovation management models. To identify the factors specific
for Pakistan, senior-level professionals, working at the Pakistani ICT organizations were
interviewed based on a survey. A comparative analysis of the innovation management
frameworks for Pakistan against those previously found in literature revealed interest-
ing similarities and differences. Based on the study findings, an innovation manage-
ment framework is developed that highlights the present factors which are important
for innovation in the ICT sector for Pakistan. This framework can be used by Pakistan
and other underdeveloped countries for improving their innovation in ICT sectors in
particular and other sectors in general.

Keywords: Innovation, Framework, ICT, Innovation management

Introduction

The organization’s capability to innovate is regarded as one of the major driving fac-
tors for maintaining sustainability. The term innovation refers to introduction of a novel
and useful method/process/technology (Granstrand & Holgersson, 2020; Keresztes &
Endresz, 2020). Innovation may lead an organization to develop an entirely new product
or service or to significantly modify the previously existing one. It is important to note
that innovation is not only required at the starting point of any business activity, but it is
crucial to continue to innovate for developing core competencies (Wu & Lu, 2011). Thus
innovation provides fuel to the organization for staying competitive. On the other hand,
innovation also has a vital role to play for the growth of economy (Pei et al., 2010). An

important aspect regarding innovation is lack of its generalization.
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Products, services or solutions performing successfully in one country do not nec-
essarily work well in other countries. Hence, to address the local needs and have
greater adaptability, the best path is to develop the products/services within that spe-
cific country. To attend this need, the global requirement is to improve the innova-
tiveness level in underdeveloped countries especially which are at a lower ranking in
the global innovation index (GII). Pakistan is one such country whose innovativeness
level is quite weak according to GII and hence appropriate measures must be taken
(Global Innovation Index, 2020). In this context, the best approach is to study the
state of innovation at the organizations of Pakistan and to evaluate the perception of
employees regarding innovation management.

ICT sector is one of the most prominent in terms of innovation and entrepreneur-
ship for Pakistan. However, full benefit of the innovation capability of this sector has
not yet been realized due to the lack of measures taken for evaluating and managing
the factors which impact innovation (Raza, 2018). To the best of our knowledge, none
of the previous studies have focused on identifying the factors which have an impact
over innovation of the ICT sector in Pakistan. Hence, the major research question
addressed in this study has been formulated as below:

“What are the factors that drive innovation in the ICT industry of Pakistan?”

In this work, we conducted a detailed literature review and survey interviews of
senior professionals to identify the innovation management factors specific to Paki-
stan ICT sector. We categorized the factors as organizational, project/product and
market related in the framework. We also present a detailed comparison of the fac-
tors included in the proposed framework against those proposed by the previous
authors. We believe that this study would enhance the prevailing literature in terms of
innovation in underdeveloped countries. It would help in understanding the innova-
tion impacting factors in Pakistani ICT organizations, which would further help diag-
nosing the cause of lower innovation level of Pakistan and accordingly remedies can
be suggested to improve the status. This knowledge can further provide a direction to
evaluate organizations operating in similar industries or similar countries especially
in underdeveloped countries.

The major contribution of this work is to identify the factors impacting the innova-
tion at ICT sector of Pakistan by carrying out a detailed literature review of the exist-
ing innovation management models, followed by survey interviews of senior-level
professionals working at the ICT sector of Pakistan. We performed a detailed com-
parison of the factors identified by the professionals with those proposed by previous
studies. Finally, we developed a comprehensive innovation management framework
specifically focused on the ICT sector of Pakistan.

Rest of this paper has been organized as: "Literature background" section presents
the brief literature review, "Innovation and entrepreneurship at the ICT sector of
Pakistan" section discusses the present state of innovation and entrepreneurship at
the ICT sector of Pakistan; "Research methodology" section presents the research
methodology, "Results” describes the results of literature survey and survey inter-
views, "Proposed framework" section presents the proposed framework for inno-

vation management, "Discussion and implications" presents the discussion and
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implication; finally, "Conclusion and future works" section concludes the paper and
offers an insight into the future work direction.

Literature background

The earliest discussions on innovation can be traced back to Schumpeter’s theories
related to Economic Development. Schumpeter, one of the experienced authors in the
area of economics, innovation, and entrepreneurship emphasizes that innovation is an
important factor that impacts economic cycles through entrepreneurship. Schumpeter
describes organizational growth and development as a process that is driven by innova-
tion (Schumpeter, 1934, 1939) and involves activities like reproduction, invention and
diffusion (Burton-Jones, 2001), whereas the entrepreneurial mindset lies at the core of
these activities (Schumpeter, 1934). Schumpeter further deliberates that the invention
aspect of innovation does not assure growth, rather growth is triggered by diffusion of
innovation (Freeman, 1987). Schumpeter in his theory of creative destruction or more
precisely the theory of economic innovation, expresses that innovation is responsible for
the growth of an economy, whereas the entrepreneur plays the role of change forerunner
(Schumpeter, 1934, 1939, 1942). This insinuates that organizations having entrepreneur-
ial capabilities can impact economic growth from within by fostering innovation within
the organization. Hence, integrating strong innovation management capabilities within
the organizations has been sought as a necessity.

Following Schumpeter’s concepts many researchers have further discussed innova-
tion in terms of product development, commercialization, organization development, or
resource management, etc. Drucker (1985) considers innovation as a source of equip-
ping organizations with new or improved competencies. Researchers also regard inno-
vation as a strategic tool and strategic weapon; a tool that helps organizations develop
a strategic directions and a weapon that help organization fight competition (Hitt et al.,
2001; Kuratko et al., 2005).

Realizing the importance of innovation for organizations, researchers have put forth
literature that suggest methods for better management for innovation within an organi-
zation. Barnett (1953) being one of the initial pioneers who focused on innovation pro-
cess, emphasized that when innovation takes place, it is always backed by a process. Thus
there is a need for the management to focus of the entire process of innovation, starting
from invention, and ending at diffusion.

Subsequently, researchers kept on adding new dimension to the process. Utterback
et al. (1998) made efforts to present the process of innovation and integrated knowledge
as a key ingredient in the process. These authors regarded the technological and market
knowledge to hold pivotal importance for the innovation process.

Focusing on the management of innovation, authors further concentrated on the
types of innovation. For example, Leifer et al. (2000), discussed radical and incremental
as major types of innovation. Their discussion encompasses the process of innovation,
players of innovation and resources of innovation. Moreover, a large a large number of
other researchers also studied the processes and types of innovation. As a result many
theories and models focused on innovation process and management were developed.
In this context, a highly regarded series of literature is presented by Christensen and his
fellows. Christensen and Overdorf (2000), Christensen (2006) in the famous Disruptive
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Innovation theory describes the process that how small firms enter markets and outper-
form giants. This theory focuses on innovation driven growth that can be applied to any
organization, but it is particularly important for entrepreneurial organizations.

In addition to their famous Disruptive Innovation Theory, Christensen et al. (2004) has
also put forward the ‘resources, processes and values’ (RPV) theory as well. This theory
states that an organization can identify its innovation-related strengths and weaknesses
by focusing on three areas: Resources, Processes and Values.

Following these scholarly views about innovation and recognizing the importance of
innovation and its impact on organizations and economies, the Organization for Eco-
nomic Co-operation and Development (OECD) realized the need to identify means
for measuring innovation at firm level. As a result, OECD published the Oslo Manual
(OCDE, 2005) which presented guidelines for collection and interpreting data related
to innovation. The manual highlights the internal and external drivers for innovation
within a firm and further provides guidelines for optimal use of innovation data for sta-
tistics and analysis. Although the manual deals with innovation at the firm level, it only
focusses on the business enterprise sector for the four basic areas including; product,
process, organization and market. The manual discusses that any activity that leads to
implementation of innovation within the organization is considered as an innovation
activity or process and an organization that has been involved is any such innovation
activity or has implemented an innovation process during a specific period under study,
would be considered as an ‘innovative firm’ for that specific period. The manual further
states that an innovative activity can be any organization specific activity or any financial
activity or it can be either scientific or technological activity.

Considerable amount of research has been done to explain the innovation manage-
ment practices of organizations. In this context, many agreements and disagreements
between authors have also been observed. Firstly, there is fewer literature available that
focuses on innovation management practices targeted towards any particular industry
or any particular country. Mostly, the literature available is generic in nature. Even there
are researchers who believe that innovation-related published research is not consistent
with the industry actual practices. Thus, there is a gap between the perception of innova-
tion among researchers and the practicing community (Tidd, 2001). Secondly, there is a
gap when it comes to innovation management practices for organizations operating in
developing countries, such as Pakistan which is considered as a Developing Economy
(United Nations, 2017). Such economies are considered as resource constrained econo-
mies. The World Economic Situation 2017 report (United Nations, 2017) has classified
economies based on the per capita Gross National Income (GNI), and among this list
Pakistan is placed in the lower middle income’ economies. Due to limited resources the
development in such countries also becomes slow and high-end innovations cannot be
expected to emerge. Hence, the literature available related to innovations in developing
countries cannot be generalized for the developed countries. Thus, there is a need is to
study innovation management practices in the developing countries with special focus
on the factors that are impacting innovations.

As developing economies play an important role in global development, there is a
strong need to evaluate the status of their innovation. Moreover, the best fit models
for innovation for developing countries should be developed, which in turn would
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Table 1 Imports and exports of ICT goods in Pakistan (World Bank, n.d.)

2014 2015 2016 2017 2018
ICT goods imports 4585867 4.900437 4.947979 4685725 3.925039
(% total goods imports)
ICT goods exports 0.193982 0.241236 0.30483 0.195368 0.157045

(% of total goods exports)
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Fig. 1 Pakistan’s Global Innovation Index Ranking in last few years (Dutta, 2015, Global Innovation Index,
2019, 2020)

RANK

help in the development of these economies (Schumpeter, 1934, 1939). Pakistan being
a developing economy, studying innovation in relation to Pakistan can help to a cer-
tain degree, understand the status of innovation in other developing countries.

Innovation and entrepreneurship at the ICT sector of Pakistan

Growth in ICT industry of Pakistan has shown significant improvement over the past
decade, yet there is a tremendous scope for growth and a strong need to promote
innovation at organizational level for the ICT sector (Raza, 2018). Statistics show
that Pakistan’s performance in the ICT sector is quite optimistic but not exception-
ally good (Competitiveness, 2020; Pakistan Ministry of Information Technology,
2018). Table 1 shows the imports and exports of ICT goods in Pakistan during past
few years.

A positive point regarding Pakistan is that according to the global innovation index
(GID), it is observed that Pakistan’s ranking in last few years has constantly improved
but at a slow pace as shown in Fig. 1. In 2013, Pakistan ranked 137, whereas in 2017, it
ranked 113 and in 2019, it ranked 105. Therefore, there is a need is to take appropriate
measures for improvement of Pakistan’s ranking at a faster pace.

It is important to note that innovation should be studied not only at the country
level, but also needs to be focused at the organizational level. Collectively, innova-
tiveness of organizations lead to improvement of innovativeness level at the country
level. Every organization and every industry has different parameters to be managed
for innovation efficiency. As the innovation status of Pakistan at country level is low,
therefore the need is to evaluate factors that are contributing for innovation at organ-
izational level. In the longer run, the firm-level innovation management would trans-
late to overall improvement of innovation at country level.
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Research methodology

The research was carried out in two phases. In phase one, the author conducted a
thorough literature review to clearly understand various aspects of innovation. In
particular, the prevailing innovation types, process models and management mod-
els for innovation were analyzed. The driving factors for innovation in organizations
were identified based on the models presented in literature. Once the factors are
identified, then in phase two the factors identified were presented to ICT profession-
als from different organizations of Pakistan. The respondents were requested to share
their perception about the factors which impact innovation. Finally, the IMF is devel-
oped based on the analysis of literature as well as finding of the interviews.

We present brief details about each phase in the following sections:

Phase one

In this phase, the major objective was to carry out the detailed literature survey to
develop an insight about the previous research conducted on innovation, and spe-
cifically, on the process of innovation management. Focus of the literature review was
to identify the major factors that impact innovation. An extensive systematic study
was carried out that dated back to the concepts of Drucker (Drucker, 1985; Drucker
& Noel, 1986) and Schumpeter (Schumpeter, 1934, 1942) while moving to the most
recent concepts and models. Since numerous models, were found in literature, there-
fore the models that were cited by more than 200 scholars were selected and short-
listed to be included for this study. The models being studied were further organized
in a chronological order of publication. This helped the authors to link all the mod-
els. In this way, one model led to move to others and a chronological list of models
was populated. The list of models studied is quite extensive therefore including the
exhaustive list was out of scope for this paper. However, some of the famous models
that mainly contributed to this research are listed in Table 2 for the reader’s interest.
Among this list, some models like Stage Gate (Cooper, 1990) or Generations (Roth-
well, 1994) were studied to develop understanding of the Innovation Process. On the
other hand, the study of other models like Compass (Radnor & Noke, 2006), Con-
textual Factors (Ortt & Duin, 2008) and Sustainability Oriented Innovation Model
(Adams et al., 2015) were mainly focused for factors.

From the previous innovation models studied, 189 factors were identified, which
had been reported to impact innovation. The factors which were proposed to impact
innovation during any stage of the innovation process from idea generation to market
the innovation have been studied. Previous articles which had focused on innovation
management or innovation measurement were mainly focused for the study. Once an
exhaustive list of all the factors that impacted innovation was prepared, the list was
revisited and passed through several iterations to group and regroup the factors and
develop a comprehensive framework. After several iterations, these factors are clas-
sified into 3 major groups and presented in Fig. 2. The initial 189 factors were then
further filtered and 58 factors were short listed. This filtration was based on the fol-

lowing exclusion and inclusion criteria:
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Model

Year

Author

Stage Gate Model

Generations of Innovation Process Models

Open Innovation Model

Factors contributing for success or failure of innovation
Innovation matrices

Innovation compass

Cyclic Innovation Model

Three-phased innovation process model
Innovation value chain

Integrated idea management

Fugle model of innovation

Contextual factors of innovation

Integration of market pull and technology push model
Technology and innovation radars
Multi-dimensional framework for innovation
Innovation Capability Maturity (ICM) Model
Lean innovation system

Innovation capital (INnC)

Innovation Maturity (IM) Model

Innovation Management Maturity (IMM) Model
Total Innovation Management” (TIM) Model
Innovation Audit Tool

Value added corporate innovation Management
Innovation metrics framework

Sustainability Oriented Innovation Model

Dynamic Parameter Model

1983, 1990, 2008

1994, 1995

2003, 2006

2003

2004

2002, 2006

2006

2007

2007

2007

2008

2008

2009

2010

2010

2010

2011

2012

2013

2013

2013

2013

2013

2013

2015

2015

Robert Cooper
(Cooper, 1983)
(Cooper, 1990)
(Cooper, 2008)

Rothwell
(Rothwell, 1994)
(Dodgson & Rothwell, 1995)

Chesbrough
(Chesbrough, 2003)
(Chesbrough, 2006)

van der Panne
(van der Panne et al., 2003)

Milbergs and Vonortas
(Milbergs & Vonortas, 2004)

Radnor et al.,
(Radnor & Noke, 2002)
(Radnor & Noke, 2006)

Berkhout et al.

(Berkhout et al., 2006)
Tiwari et al.

(Tiwari et al., 2007)
Hansen & Birkinshaw
(Hansen & Birkinshaw, 2007)
Brem et al.

(Brem & Voigt, 2007)

Du Preez et al.

(Du Preez & Louw, 2008)
Ortt and van der Duin
(Ortt & Duin, 2008)

Brem et al.

(Brem & Voigt, 2009)
Golovatchev et al.
(Golovatchev et al,, 2010)
Crossan et al.

(Crossan & Apaydin, 2010)
Essmann & Preez
(Essmann & Preez, 2010)

G. Schuhetal

(Schuh et al, 2011)
Kijek

(Kijek, 2012)

Berg

(Berg, 2013)

C. Nauyalis

(Nauyalis, 2013)
Hajikarimi, et al.
(Hajikarimi et al., 2013)
Joe Tidd & John Bessant
(Tid & Bessant, 2013)
Cohnetal

(Cohn, 2013)

Kaplan

(Kaplan, 2013)

Adam et al.

(Adams et al,, 2015)

Mihola et al.
(Mihola et al,, 2015)
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| Impacting Factors for Innovation within Organizations |

Organizational Factors

v

Strategy (Ortt & Duin, 2008) (van der Panne et al., 2003) (Adams et al., 2006)
(Radnor & Noke, 2002) (Hull, 2003) (Tidd, Joseph, 2020) (Cohn, 2013) (Adams et
al., 2015) (Robert G. Coopers; Elko J. Kleinschmidt, 1995)

Organization Structure (Ortt & Duin, 2008) (Adams et al., 2006) (Radnor &
Noke, 2002) (Hajikarimi et al., 2013) (Hull, 2003) (Tidd, Joseph, 2020) (Cohn, 2013)
(Adams etal., 2015)

Culture (Orit & Duin, 2008) (van der Panne et al., 2003) (Adams et al., 2006)
{Radnor & Noke, 2002) (Hajikarimi ct al., 2013) (Hansen & Birkinshaw, 2007)
(Cohn, 2013) (Adams et al., 2015)

Innovation in all of Value Chain (Hajikarimi et al., 2013) (Hansen &

Birkinshaw, 2007)

Portfolio Management (Adams et al., 2006) (Hansen & Birkinshaw, 2007)
(Hull, 2003) (Tidd, Joseph, 2020) (Adams et al., 2015)

Firm experience with innovation (van der Panne et al., 2003) (Radnor &
Noke, 2002) (Hajikarimi et al., 2013) (Cohn, 2013) (Kijek, 20112)

Leadership (Radnor & Noke, 2002) (Hajikarimi et al., 2013) (Hansen &
Birkinshaw, 2007) (Hull, 2003) (Tidd, Joseph, 2020) (Cohn, 2013) (Adams et al.,
2015) (Kijek, 20112) (Robert G. Coopers; Elko J. Kleinschmidt, 1995)
Futuristic approach (Hull, 2003) (Tidd, Joseph, 2020)

Change readiness (Hull, 2003) (Tidd, Joseph, 2020)

Process structuring (Radnor & Noke, 2002) (Hull, 2003) (Tidd, Joseph, 2020)
(Cohn, 2013) (Adams et al., 2015) (Robert G. Coopers; Elko J. Kleinschmidt, 1995)

Processes (Hajikarimi et al., 2013) (Hull, 2003) (Tidd, Joseph, 2020)

Technology Usage / Technology Focus (Hajikarimi et al., 2013)
(Adams et al., 2015)

R & D (Hajikarimi et al., 2013) (Cohn, 2013) (Kijek, 20112)

Collaboration & cooperation of R&D team with other teams
(Kijek, 20112) (Robert G. Coopers; Elko J. Kleinschmidt, 1995)

Training & Development (Learning) (Hull, 2003) (Tidd, Joseph, 2020)

(Adams et al., 2015) (Kijek, 20112)

Decision Making (Hull, 2003) (Tidd, Joseph, 2020) (Adams et al., 2015)

People skills & knowledge esp. Characteristics / nature of R&D
team & size of R&D team (van der Panne et al., 2003) (Adams et al., 2006)
(Hull, 2003) (Tidd, Joseph, 2020) (Kijek, 20112)

HR Management (Cohn, 2013) (Adams et al., 2015)

R&D Intensity / R&D Expenditure (Kijek, 20112)

Resource Allocation (Adams et al., 2006) (Hansen & Birkinshaw, 2007)
(Hull, 2003) (Tidd, Joseph, 2020) (Cohn, 2013) (Adams et al., 2015) (Kijek, 20112)
(Robert G. Coopers; Elko J. Kleinschmidt, 1995)

System & Tools, Techniques (Adams et al., 2006) (Hajikarimi et al., 2013)
(Hull, 2003) (Tidd, Joseph, 2020) (Cohn, 2013) (Adams et al., 2015)

Financial strength / stability (Cohn,2013)
Government Support (Cohn, 2013)

Knowledge M in general (Adams et al., 2015) (Kijek, 20112)

Idea Generation (Adams et al., 2006) (Radnor & Noke, 2002) (Hajikarimi et
al., 2013) (Hansen & Birkinshaw, 2007) (Hull, 2003) (Tidd, Joseph, 2020) (Adams
etal,, 2015) (Kijek, 20112) (Robert G. Coopers; Elko J. Kleinschmidt, 1995)

Incentives for innovative employees (Kijek, 20112)

Knowledge Repository (Adams et al., 2006) (Radnor & Noke, 2002)
(Hajikarimi et al., 2013) (Hansen & Birkinshaw, 2007)

Information Flows (mechanism of flow of knowledge) (Adams et
al., 2006) (Radnor & Noke, 2002) (Hajikarimi et al., 2013) (Hansen & Birkinshaw,
2007) (Hull, 2003) (Tidd, Joseph, 2020) (Adams et al., 2015) (Kijek, 20112)

v

¥

Project / Product Factors

Market Factor

!

Complementarity (van der Panne et al.,
2003) (Radnor & Noke, 2002) (Hull, 2003)
(Tidd, Joseph, 2020) (Robert G. Coopers; Elko
1. Kleinschmidt, 1995)

Management style (van der Panne et al.,
2003) (Hansen & Birkinshaw, 2007) (Hull,
2003) (Tidd, Joseph, 2020) (Cohn, 2013)
(Adams et al., 2015) (Kijek, 20112)

People / Team (Radnor & Noke, 2002)
(Kijek, 20112) (Robert G. Coopers; Elko J.
Kleinschmidt, 1995)

Decision Autonomy (Radnor & Noke,
2002) (Hull, 2003) (Tidd, Joseph, 2020)

TDQ management support (Adams ct
al., 2006) (Radnor & Noke, 2002) (Hajikarimi
ctal,, 2013) (Hansen & Birkinshaw, 2007)
(Hull, 2003) (Tidd, Joseph, 2020) (Cohn,
2013) (Kijek, 20112)

Project Efficiency (Adams et al., 2006)
(Hajikarimi et al., 2013) (Hansen &
Birkinshaw, 2007) (Hull, 2003) (Tidd, Joseph,
2020) (Cohn, 2013)

Tools & Process (invest time &
effort) to evaluate projects (Adams et

al., 2006) (Hull, 2003) (Tidd, Joseph, 2020)
(Adams et al., 2015)

Commu 1 (Adams et al., 2006)
(Radnor & Noke, 2002) (Hansen &
Birkinshaw, 2007) (Hull, 2003) (Tidd, Joseph,
2020) (Kijek, 20112)

Collaboration (Adams et al., 2006)
(Radnor & Noke, 2002) (Hajikarimi et al.,
2013) (Hansen & Birkinshaw, 2007) (Hull,
2003) (Tidd, Joseph, 2020) (Cohn, 2013)
(Adams et al., 2015) (Kijek, 20112)

Novelty (Radnor & Noke, 2002) (Adams et
al,, 2015)

Price (van der Panne et al., 2003) (Cohn,
2013)

Quality (van der Panne et al., 2003)
(Hajikarimi et al., 2013) (Hansen &
Birkinshaw, 2007) (Hull, 2003) (Tidd, Joseph,
2020) (Kijek, 20112) (Robert G. Coopers; Elko
1. Kleinschmidt, 1995)

Functionality & performance of the
product (Cohn, 2013)

I

iveness /type of i
(Ortt & Duin, 2008) (van der Panne ct al.,
2003) (Radnor & Noke, 2002) (Cohn, 2013)

Speed / time of Development /

making (Tidd, Joseph, 2020) (Kijek, 20112)

'

Concentration of target

market (van der Panne et
al., 2003)

Suitability of Time to
Market (van der Panne et
al., 2003) (Hansen &
Birkinshaw, 2007) (Hull,
2003) (Tidd, Joseph, 2020)

Suppliers (Cohn, 2013)

Competition (Hansen &
Birkinshaw, 2007) (Cohn,
2013)

Customers (Cohn, 2013)

Marketing Research
(Adams et al., 2006)
(Hajikarimi et al., 2013) (Hull,
2003) (Tidd, Joseph, 2020)

Marketing & Sales
activities (Adams et al.,
2006) (Cohn, 2013)

Consideration of
consequences of

innovation (Hajikarimi et
al., 2013)

Sales of new product

(Kijek, 20112)

Revenue from
innovation (Kijek, 20112)
(Mihola et al., 2015)
COGS (Mihola et al., 2015)

Cost associated with
production (Mihola et al.,
2015)

Profits (Mihola et al., 2015)

Type of Market OR
Type of Industry (Ortt &

Duin, 2008)

Fig. 2 Factors impacting innovation identified through literature review

1) There were several factors that were given different names by researchers, but they

2) There were certain factors that numerous authors had referred and repeated in mul-

referred to the same concept. To avoid overlapping and repetition, factors having

similar context, but different name were removed from the list.

tiple models. Also, a large number of past authors had discussed and verified these
factors, therefore they were selected for this study. On the other hand, the factors

which were only verified by a couple of authors were excluded.

Page 8 of 23
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Phase two

Once the factors impacting innovation were identified in Phase one, the authors then
consulted senior-level professionals from reputed ICT organizations in Pakistan.
These respondents were senior-level professionals, which included either C-level
executives, founders or directors at the organization. Each respondent belonged
to a different organization. A total of 16 respondent were approached out of which
10 agreed to participate. Considering the time constraints and convenience of the
respondents, they were presented with the 58 factors that were identified during liter-
ature survey. They were asked to rate each factor on a scale of 1 to 5 (where 1 =highly
agreed, 2=agree, 3=neutral, 4 =disagree, 5=highly disagree) based on their own
views, experience and understanding that whether it has an impact over innovation.
This data collection was carried out by personally meeting the professionals and dis-
cussing each factor and collecting responses on a scale of 1-5. Thus the data collec-
tion method was survey interviews which is mainly a survey but conducted in an
open ended interview format. The responses gathered on a scale of 1-5 were then
analyzed using weighted average method. The reason for conducting these survey
interviews was to identify how much agreement or disagreement prevails among the
published literature and the actual perceptions of professionals about the organiza-

tional innovation factors.

Results

Based on the first phase literature survey, an extensive list of 58 factors highlight-
ing the factors affecting innovation has been prepared, as shown in Fig. 2. These fac-
tors were then assigned priority based on the criteria that if a factor was discussed by
more than 50% of the researchers, it was considered as a strong factor and was con-
sidered a weak factor otherwise. After applying this filter, 27 factors were identified as
‘Strong Factors’ (presented as bold in Fig. 2). The list has been categorized into three
major groups; these three groups are:

A. Organizational factors
B. Project/product factors
C. Market factors

All the factors identified in the paper impact innovation during any stage of the
innovation cycle, starting from the idea generation (for product or service) ending at
the acceptance of proposed innovation in the market. Therefore, we classified some
factors as organizational factors, whereas some are specific to product and some are
related to the market. The factors identified from the literature review were then
used to conduct survey interviews of senior professionals working in ICT organiza-
tions at Pakistan. The respondents were presented with all the 58 factors and were
required to rate them on a scale of 1 to 5. The findings or responses obtained were
further analyzed using weighted mean method. The results obtained during survey
interviews are summarized in Fig. 3. It has been shown that none of the respondents
‘Highly disagreed’ with any factor. However, they did ‘Disagree’ with 2% of the factors
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Fig. 4 Survey results related to organizational factors

and showed neutral response for 3% of the factors. The good sign is that they were in
agreement with 95% of the factors with 50% ranked as ‘Agreed’ and 45% being ‘Highly
Agreed’ These observations indicate that ICT professionals are mostly in agreement
with the factors presented by research researchers in the previous literature.

As previously described, the factors impacting innovation have been grouped into
three categories related to: organization, product/process and market. Results obtained
for each category are presented below:

Organizational factors
Out of 58 total factors identified during literature review, 28 fell under this category. Fig-
ure 4 and Table 3 present the results obtained from the survey interviews.

The factors listed in Table 3 have been arranged in the order of the highest to the low-
est preference, as selected by the respondents. It is clearly evident from results that the
respondents were mostly in agreement with the factors obtained through literature.
There are a few factors that received disagreement as well, but the overall percentage of
disagreement is quite low. The highest disagreement was received for the factor, ‘Firm
experience with innovation’ for which 31% of the respondents ‘Disagreed’ and 25%
‘Highly Disagreed; whereas for ‘Financial strength/stability’ 6% have ‘Disagreed’ and 13%



Abbeasi et al. Journal of Innovation and Entrepreneurship

Table 3 Survey results in percentage of response related to organizational factors

(2022) 11:45

Highly Agree (%) Neutral (%)l Disagree (%) Highly
agree disagree
(%) (%)
Culture 88 13 0 0 0
Futuristic approach 88 13 0 0 0
Decision-making 88 13 0 0 0
Leadership 75 25 0 0 0
Strategy 63 38 0 0 0
Innovation in all of value chain 50 25 25 0 0
System and tools, techniques 50 25 25 0 0
Processes 44 56 0 0 0
Collaboration and cooperation of R&D team 38 19 6 13 0
with other teams
Organization structure 31 50 19 0 0
Technology usage/technology focus 31 50 0 19 0
Knowledge repository 31 19 50 0 0
Portfolio management 25 25 25 25 0
Change readiness 25 75 0 0
R&D 25 75 0 0
Training and development (learning) 25 75 0 0
People skills and knowledge esp. character- 25 50 25 0 0
istics/nature of R&D team and size of R&D
team
R&D Intensity/R&D expenditure 25 0 50 25 0
Financial strength/stability 25 31 25 6 13
|dea generation 25 75 0 0 0
Incentives for innovative employees 25 50 25 0
HR Management 13 88 6 0
Firm experience with innovation 0 25 19 31 25
Process structuring 0 75 25 0
Resource allocation 0 50 50 0
Government support 0 25 50 0 25
Knowledge management (KM) in general 0 50 25 25
Information flows (mechanism of flow of 0 75 25 0
knowledge)
Disagree, Highly
Neutral, 2 0 Disagree,
0
e
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Fig.5 Survey response of organizational factors by Pakistani ICT professionals
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‘Highly Disagreed. Another factor that received disagreement is ‘Government Support’
to which none ‘Disagreed’ but 25% respondents ‘Highly Disagreed:

Figure 5 shows summarized results of the organizational factors that were obtained
after carrying out weighted mean analysis on the results presented in Table 3. In Fig. 5, it
is clearly evident that out of 28 organizational factors, the respondents ‘Highly Agreed’
with 15 factors, ‘Agreed’ with 11 factors and showed neutral response to 2 factors. This
figure shows that none of the factors were ‘Disagreed’ or ‘Highly Disagreed; whereas in
Table 3, there are some factors that showed low percentage of disagreement. This differ-
ence is due to the fact that though some factors were being disagreed upon, but at the
same time for the same factor, some respondents had either Agreed, Highly Agreed or
showed neutral response. Due to these responses, when the weighted mean was applied,
the already low impact of disagreement was nullified.

Product/project factors

Out of 58 total factors identified during literature review, 16 factors are categorized as
related to either the Product that the organization develops, or the project in which it is
involved. Figure 6 and Table 4 present the results obtained through the survey interview
responses related to this category.

The factors listed in Table 4 have been arranged in order of the highest to the low-
est preference, as selected by the respondents. In this category, it is again evident that
the respondents were in agreement with most of the factors. The respondents did not
‘Highly Disagree’ to any of the factor. However, 19% ‘Disagreed’ to the factor “Comple-
mentarity” Here, the term ‘Complementarity’ is referred to as a ‘project’s compatibility
with firm’s core competences and available resources. Other factor where the respond-
ents showed a lower degree of disagreement are; “Tools & Process (invest time & effort)
to evaluate projects’ (like; measurement tools for performance, quality, etc.), ‘Price’ (of
the product or the overall project cost), ‘“Technological advancement.

After applying weighted mean on this group of factors, the summarized results are
presented in Fig. 7. In this group of factors, even better results are achieved as compared
to the previous group. Here, out of 16 factors the respondents have shown agreement
to 8 factors and were ‘Highly Agreed’ with 8 factors. The respondents did not select any
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Fig. 6 Survey results related to product/project factors
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Table 4 Survey results in percentage of response related to product/project-related factors

Highly Agree (%) Neutral (%) Disagree (%) Highly

agree disagree
(%) (%)

Management style 50 25 25 0 0
People/team 50 25 25 0 0
Top management support 50 50 0 0
Quality 50 50 0 0
Innovativeness/type of innovation 50 50 0 0
Complementarity 25 13 44 19 0
Decision autonomy 25 75 0 0 0
Project deficiency 25 44 31 0 0
Tools and process (invest time and effort) to 25 50 6 19 0
evaluate projects

Communication 25 75 0 0 0
Collaboration 25 50 25 0 0
Novelty 25 50 25 0 0
Functionality and performance of the product 25 75 0 0 0
Technologically advanced 25 13 50 13 0
Price 0 50 25 25 0
Speed/time of development/making 0 25 75 0 0

Highly
Neutral, 0 Disagree, 0 Disagree, 0

P

Agree, 8 Highly Agree, 8

Fig. 7 Survey response of product/project factors by Pakistani ICT professionals

factor as ‘Disagreed; ‘Highly Disagreed’ or ‘Neutral, whereas in Table 4 it is clearly vis-
ible that the respondents had selected these options as well. As discussed earlier, the
difference is due to the fact that though some factors were being disagreed upon, but at
the same time there were some respondents who had either Agreed, Highly Agreed or
showed neutral response. Due to this pattern of responses, when the weighted mean was
applied the low impact of disagreement got nullified.

Market factors
Out of 58 total factors identified during literature review, 14 fell under market-related
factors category. Figure 8 and Table 5 present the results obtained through the survey
interviews.

The factors listed in Table 5 have been arranged in order of the highest to the
lowest preference, as selected by the respondents. It is evident from results that
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Table 5 Survey results in percentage of response related to market-related factors

Highly  Agree (%) Neutral (%) Disagree (%) Highly

agree disagree

(%) (%)
Concentration of target market 50 25 0 25 0
Suitability of time to market 50 50 0 0 0
Customers 50 44 6 0 0
Type of market or type of industry 50 25 0 25 0
Marketing and sales activities 36 25 23 16 0
Competition 25 75 0 0
Marketing research 25 50 25 0 0
Cost associated with production 25 50 25 0 0
Suppliers 0 25 50 25 0
Consideration of consequences of innovation 0 50 25 0 25
Sales of new product 0 50 0 50 0
Revenue from innovation 0 50 25 25 0
Cost of goods sold (COGS) 0 50 25 25 0
Profits 0 100 0 0 0

the respondents are mostly in agreement with the market-related factors obtained
through literature. There is only one factor, ‘consideration of consequences of innova-
tion’ for which the some respondents have ‘Highly Disagreed’ for having impact on
innovation. On the other hand, some respondents have shown agreement to the same
factor. Similarly, some respondents have also ‘Disagreed’ for certain factors like ‘Con-
centration of target market, ‘Suppliers, ‘Marketing & Sales activities, ‘Revenue from
innovation, and ‘Cost of Goods Sold (COGS); but such respondents are in a lower
proportion. It is also observed from the data that ‘Sales of new product’ is a factor
that received a higher percentage (50%) disagreement, but on the other hand the same

factor received 50% agreement as well.
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Fig. 9 Survey response of market factors by Pakistani ICT professionals
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Fig. 10 Proposed innovation management framework (IMF)

Summarized results of the market factors after applying weighted mean analysis on
the results are shown in Fig. 9. This figure indicates that the respondents have ‘Highly
Agreed’ to 3 factors, ‘Agreed’ to 8 factors and selected ‘Neutral” for 3 factors. It has also
been found that none of the factors turned out to be ‘Disagreed’ or ‘Highly Disagreed.

Proposed framework

Based on the literature survey and survey interviews of the ICT professionals based in
Pakistan, we present a framework illustrating the major factors that impact innovation.
The innovation management framework (IMF) is illustrated in Fig. 10.

The framework presented in Fig. 10 shows 13 factors divided into 3 categories that
were either ‘Agreed’ or ‘Highly Agreed’ by the respondents and found to be the most
relevant for the innovation management at ICT sector of Pakistan. These factors were
also treated as ‘Strong Factors’ based on the literature review as previously discussed.

Page 15 of 23
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As noted by van der Panne et al. (2003), the professionals often select the innova-
tion factors based on their previous experience with the innovation at their organiza-
tions. Hence, while managing innovation specifically in Pakistan the factors detailed
in Fig. 10 need to be taken care of.

For the organizational factors it has been found that the professionals value strategy,
culture, leadership, technology usage/focus, training and development, system tools/
techniques and idea generation. From these factors it has been evident that professional
perceive that innovation is only possible when they are provided with the healthy work-
place environment and culture. The management should focus on developing innova-
tive strategies where there is enough room for the employees to generate and practice
new ideas. The employees should be provided with an opportunity to use advanced tech-
nology, systems, tools and techniques so they may experiment in order to validate and
improve the most innovative ideas. Furthermore, the visionary leadership along with the
satisfactory level of training and development opportunities must also be available in
order to improve the innovativeness level of the ICT sector at Pakistan.

The second category of factors illustrated in Fig. 10 is project/product factors. In this
part of the framework, we included the factors of management style, people/team, top
management support, communication and quality. This category reveals that majority of
the professionals believe that they could only achieve innovation when they are provided
with effective management style. Clearly, the projects can only be smoothly executed
when the teamwork is encouraged throughout the project lifecycle. Likewise, the com-
munication between the team members as well as the team members and management
has also been regarded as a key factor for boosting innovation. The innovation here
relates to the communication and the relationship between team members and with
management because when people are allowed to share their ideas openly, there would
be increased chances of conceiving novel product and project ideas. On the other hand,
in case the management is not willing to change or if it does not allow the employees
to bring their expert opinion on the table, it is highly likely that such organization will
only continue with their past practices and would not be able to innovate at a large scale.
Only when people are encouraged to share their novel ideas and suggestions with every-
one in the team and relevant management stakeholders, it will be possible to innovate.

Finally, only single factor, ‘suitability of time to market’ has been included under the
category of market factors. This factor relates to the market and consumers readiness/
acceptance for the innovative product/service being launched. This factor is particu-
larly relevant for the technology sector of the underdeveloped countries as customers
are not aware/ready to adopt new tools and technologies initially. Therefore, if the
product/service is based on a significantly new concept, even then it could fail if suit-
able time to market is not considered,

The IMF, overall presents an insight into the present trends and perceptions of the
professionals working in the ICT sector. In future, it is expected that this framework will
be enhanced as more factors will be included with the increasing awareness and knowl-
edge about technology, innovation and entrepreneurship at Pakistan.
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Discussion and implications

Innovation has been a subject of debate among researchers for the past few decades.
Joseph Schumpeter is one of the pioneer researchers in this area, and his work on inno-
vation and its impact on economic growth are highly cited by researchers (Sweezy,
1943). Though Schumpeter was mainly an economist, he was interested in the role of
an entrepreneur in economic growth and considered an entrepreneur as an innovator
(McDaniel, 2005). Schumpeter also considered entrepreneurship and innovation as the
driving force for the growth of an organization (Hagedoorn, 1996). Another ingredi-
ent that plays a vital role for economies and firms is "Technology’ Bringing out new and
innovative products into the market with technology being the core ingredient helps in
organizational growth and sustainability (Sood & Tellis, 2005). In this context, entrepre-
neurs who work in the technology industry play a central role in technological advance-
ment and improving the innovativeness of economies.

The focus of this research is to identify the most prominent factors that impact inno-
vation at the ICT sector of Pakistan. The research has been conducted by carrying out a
thorough literature review followed by survey and analysis of the findings.

From the findings, it is observed that all the respondents agreed that innovation is tak-
ing place in Pakistan. However, the respondents also believed that high-end or totally
new ideas are not emerging from the country, rather the ideas are either imitative or
inspired from those which have already implemented in other countries. However, it has
been found that in many cases, instead of totally imitating the ideas, organizations tweak
the ideas according to their own environment or they at least add some required fea-
ture on top of it. So, creative mindset definitely exists at the ICT sector of Pakistan, but
totally out of the box ideas is quite rare in the country.

With the established fact that innovation is taking place and its rate is also gradually
improving in Pakistan, the next step ahead is to take measures to accelerate innovation.
In order to improve the pace of innovation at any country one of the best routes is to
identify the sources of innovation. Firms serves as a major source and another source is
the universities, with government playing the monitoring and funding role (Etzkowitz,
2003). For this research, the author has focused at the organizational level and studied
factors impacting innovation. Focusing on the ICT industry, this study has made efforts
to study the innovation status in terms of the contributing factors at organizational level
within the ICT industry of Pakistan.

Past literature highlights the fact that innovation acts as a vital factor for economic
growth but at the same time, it is also suggested that measuring the innovativeness
capability of organizations to manage innovation is extremely difficult. Many efforts
have been made by past researchers and organizations to define indicators for meas-
uring innovation. However, no comprehensive model for measuring innovation could
yet be developed. Some reasons attributed to this issue include technological diversity
among different industries or dynamicity of technological innovations. Literature also
reveals that innovation-related published research knowledge is not consistent with the
actual practices in industry. There is a gap between the perception of innovation among
researchers and practicing community (Tidd, 2001), whereas some researchers are of the
view that the focus of research on innovation has diverted in the recent few years (Fer-
nandes Rodrigues Alves et al., 2018). Adam et al. (2006) suggest that current innovation
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management models do not much focus on innovation measurement and even if they
do, there are many variations. Though some similarities do exist among these models,
they are to a limited degree.

To address this issue the author through this research has made efforts to study inno-
vation management in depth and focused the study on a particular industry in a specific
country. The research focused on studying innovation management in ICT organiza-
tions operating in Pakistan. Having a focused approach would further help in defining
better innovation management strategies for targeted industries/countries. As there
are many aspect to innovation management practices and studying all would be quite
a lengthy process. Therefore, this paper focused only on identifying factors that directly
or indirectly impact innovation. Once these factors are identified, for a specific industry,
better management techniques and models could be defined.

Although most responses from ICT professionals are in agreement with the previous
literature for most of the factors impacting innovation, there are a few factors where
disagreement is observed. Firstly, ‘Firm experience with innovation’ is a factor that the
ICT professionals were not much in agreement. A major reason for this disagreement is
that in Pakistan, the ICT industry is quite new and is progressing at a rapid pace. Most
of the organizations are relatively new in this sector and they have been in operation for
10-12 years, whereas a large number of organizations are even newer than this. There
are only few organizations that are in operation for more than 15 years. Therefore, most
of the organizations do not have past experience of breakthrough innovations, but they
have now been involved in innovative projects. Van der Panne et al. (2003) are of the
view that organizations’ previous experience with innovation indicates their techno-
logical capabilities and skills that are required for initiating and carrying out innovative
projects. In order to innovate, organizations need to capitalize on their experiences and
involve themselves in innovative projects that are aligned with their organizational skills
(Bessant, 1993). An organization’s previous experience with innovations develops organ-
izational expertise, and this in turn has an impact on reduction of time to market the
innovation (Wind & Mahajan, 1988).

Secondly, researchers in literature endorse governments’ role in promoting innova-
tion, but the Pakistani ICT professionals did not rate this factor high. One of the reasons
might be unstable situations at the governmental level due to which business profes-
sionals have lost confidence in governmental policies. Government plays an important
role in shaping the innovativeness level of economies. Government policies should be
shaped in such a way that they provide a conducive environment for business to flour-
ish and provide opportunities for new entrepreneurs to enter the market. This business
environment would allow organizations to operate at ease and bring in new innovations
(Aidis, 2003). Government can play a strong supporting role in the growth of entrepre-
neurs and business organizations (Esmaeeli, 2011). For the growth of entrepreneurs
bringing in innovations, the government can take actions like providing help at pre-seed
level for either the prototype development of their innovations and also further support
their steps towards commercialization of the invention. Government can also promote
education to train entrepreneurs bring in innovations to the market specially technol-
ogy entrepreneurs (Pei et al., 2010). On the brighter side, in the data presented by Global
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Fig. 11 Global ranking of Pakistan in terms of business environment (Global Innovation Index, 2019, 2020)

Innovation Index, as shown in Fig. 11, Pakistan’s ranking in terms of Business Environ-
ment has improved quite well in 2018 and 2019, which is a positive sign.

Literature suggests that ‘suppliers’ play an important role for innovativeness level of an
organization. According to Rothwell’s (1994), the fourth generation of models focus on
linkages/alliances and particularly emphasizes on integration within firm, its suppliers
& customers. Cohn (2013) in their innovation management framework have included
‘suppliers’ as one of the parameters for assessment of innovation. On the other hand, the
Pakistani ICT professionals did not give ‘supplier’ a higher rank as a factor that impacts
innovation. The rationale behind this disagreement is that the innovations taking place
at Pakistani ICT organizations are not of significant novelty. Moreover, most ICT organ-
izations are not yet involved in high-end innovations for which they may need to involve
suppliers in the projects. This is a major reason why most professionals, did not ranked
suppliers higher. However, a small number of professionals agreed with the fact that sup-
pliers are one of the factors that impact innovations. Such professionals, belong to those
few organizations which are involved in R&D projects and have some high-end projects
being executed due to which they realize the importance of suppliers.

“Sales of new product” is yet another factor where almost fifty percent of the ICT pro-
fessionals disagreed to have impact on innovation but fifty percent respondents also
agreed to it. These results clearly indicate that organizations who are not yet at a level
of high-end innovations would not foresee this factor impacting innovation, whereas
organizations that are involved in innovation have agreed for this factor to impact inno-
vation. Anthony (2013) considers profits from sales of new products or services as an
important factor that impacts innovation. In his model of innovation measurement, it is
suggested that return on innovation investment can be measured by comparing the prof-
its from sales of new products or services to various expenditures occurred while pro-
ducing them. Mihola et al. (2015) in their method of evaluating firm-level innovation,
considered cost, revenue and profits as basic parameter for innovation and suggested to
measure firms innovativeness by applying time series analysis of these parameters.

Finally, it has been observed through this study that there is significant agreement
between the published literature and the actual perceptions of ICT professionals about
factors impacting innovation at organizational level. This interesting finding indicates
that if the perceptions about impacting factors are similar, then the reasons for low per-
formance on innovativeness level in Pakistan might be due to other reasons. These areas
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could be external to organizations like, public or private infrastructures, governmental
policies, quality of other organizations in industry, or level of knowledge workers avail-
able or any other factors (Omar, 2019).

At present, there is a need to study the performance of organization in terms of how
well they manage the factors proposed in the IMF presented in this paper. This will in
turn reflect a better understanding of the low performance of innovativeness in organi-
zations. In fact, a serious involvement and commitment of higher management/leader-
ship in driving innovation in the organization and developing the right strategies and
policies from top down is the key to success (Adegbile et al., 2017). The need for organi-
zations is to apply appropriate innovation management techniques that are suitable for
their organization. Such innovation management techniques would influence the inno-
vation performance of firms and would have a definite positive impact on the firm’s
innovation outputs (Albors-Garrigos et al., 2018). For the organizations in underdevel-
oped countries, based on the factors identified in this research, certain recommenda-
tions are prescribed for better management of innovation within their organization and
improve their innovativeness level.

Conclusion and future works

In this paper, we presented a comprehensive innovation management framework (IMF)
with a specific focus at ICT sector of Pakistan. We conducted a detailed literature review
to evaluate the process and types of innovation along with the famous innovation mod-
els as developed by previous authors. Subsequently, we conducted survey interviews
of senior professionals from ICT sector of Pakistan to identify their perceptions about
the factors that impact innovation at their organization. Subsequently, we compared
the findings of survey interviews against the previous literature to identify the most
prevalent factors for the ICT sector of Pakistan. Finally, we developed the framework
highlighting the innovation management factors related to organization, project/prod-
uct, and market. It has been observed that the factors identified by the professionals in
Pakistan are well aligned with those previously proposed by the prominent researchers
working in the area of innovation management. The framework developed in this study
shall not only offer guidance to the ICT managers in Pakistan, but also to those willing to
innovate at other underdeveloped countries.

In future, the present work can be extended in several directions. Firstly, the focus of
the present study is only on the ICT sector. In future, similar studies can also be con-
ducted for other technological sectors of Pakistan. A comparison can then be conducted
to identify the similarities and differences between the perceptions of professionals
belonging from different sectors, which would result in enhancing the framework pre-
sented in this work. Secondly, the study can also be updated for other underdeveloped
and developing countries; this would help the researchers and managers to incorporate
the demographic and cultural differences while designing the innovation management

strategies.
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