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ABSTRACT

Innovation has long been recognized as an important driver and cultivator for organization growth and
production of quality new product and services. There are several innovation measurement models or
frameworks that can be used to assess innovation. Innovation value chain is one of the assessment tools that
can be used to assess innovation process in a given organization. The innovation value chain assessment
finding can be used to help organization identify the weaknesses of the innovation process in the
organization. This paper presents the status of innovation value chain in one of Malaysia Public Research
Institutes and Government Agencies and proposes guidance on how to improve on the identified
weaknesses. A survey questionnaire was sent to 140 staffs in an organization representing one of Malaysia
Public Research Institutes and Government Agencies. The finding of the study shows that there existed an
innovation culture in the selected organization which promotes innovation within the organization.
However, they need to improve on some of areas related the processes along the idea generation,
conversion and diffusion phase. The result of this research shows that there existed weaknesses and
recommends a guidance that could be beneficial for organization that have same problem scenario.

Keywords - Innovation, Innovation Value Chain, Innovation Management Improvement, Research

Institutes, Government Agencies
1. INTRODUCTION Tenth Malaysia Plan emphasizes that the
involvement of research institutes, government

Innovation is refers to as a way to improve on  agencies and all communities are to pursue

product or service, process, thinking and helpful for
solving a problem [1],[2],[3],[4],[5]. Usually, the
innovation ideas can be commercialized and bring
profit to organization. Some examples of innovation
benefit to organization are improving organization
effectiveness, increasing organization revenue and
providing competitive advantage. In public service
environment, innovation is mention as one the key
enabler that allows the public service to respond
timely and effectively to a dynamic global
environment [6]. Over the past decade, there has
been a continuous discussion at various levels of
authority and academician on the critical need for
more “innovation” at every level of corporate and
government management. Malaysian government
as in the National Transformation Agenda and
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innovation in their organization. Even though
Malaysia government provides budget to cultivate
and nurture innovation culture in the respective
organizations, there still existed weaknesses in
certain areas which requires improvement for better
results. As ICT Strategic Planning produces ICT
Strategies and ICT application that enable
innovation in organization.

The objectives of this study are to assess the
innovation value chain at the Public Research
Institutes and Government Agencies (IPA) and to
identify the strength and weaknesses of innovation
value chain. This study analyzes innovation area
category and recommends a guideline on how to
improve the innovation value chain weaknesses in
the organization. Besides that, this research also
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reveals that IPA which used information technology -Offer ?fdicaily new Valueth -[71112]
. . propositions to consumers at
’fo encourage 1nn0\./at10n f;ioes haYe a good other firms cannot deliver in a
innovation value chain practice established in the cost-efficient way
organization.
-Put in plgce value chains that -[71[12]
2. INNOVATION PERSPECTIVES no other firm could do
efficiently
Innovation can be seen from different All o "
. . . . -Allows strategic innovators to -
Perspectlves. Am(?ng -the innovation perspec‘Flve that scale up their business models
is always been highlighted by researchers is as an quickly and so protect
innovation field perspective [7], [1], [8], [2], [3]; themselves from competitive
innovation approach [9],[2],[10]; the perspective on sl
how ICT can promote innovation [7],[11],[12],[13]; ~Creativity Innovation -31112]
innovation  process model and innovation
-Entrepreneurial -[28]
measurement frameworks [1],[14],[15],[16].[17]. Creativity

2.1 Innovation Area

From the literature review, the followings are
focus research areas in innovation field which are
product innovation, service innovation, technology
innovation,  architectural innovation, process
innovation, operational innovation, business model
innovation, supply chain innovation, marketing
innovation,  strategic  innovation,  creativity
innovation, and organizational innovation (Refer
Table 1).

Table 1: Innovation Area
Innovation Area

Sources

-Product Innovation

(7101 1.[2].[31.[11],[18]
-[11.[81.[2].[18]

-Service Innovation

-Technology Innovation -[19],[2],[20],[21]
-Architectural Innovation -[2]

-Process innovation -[71,[11.[31.[18]
-Operational Innovation -[22][23]
-Business Model Innovation -[11,[8], [18]
-Organizational Innovation -[19][20]
-Management Innovation -[8]

-Supply Chain Innovation -[18]

-Marketing Innovation -[18]

-Financial Innovation -[18]

Innovation Area Sources
-Strategic Innovation -[7112][13]
-Disruptive Innovation -[24][25][26][27]
-Reach consumers that most -[71[12]

competitors cannot serve
profitably

This research categorizes the sub areas into four
main innovation area based on their objectives;
product and development innovation, process and
capability innovation, strategic innovation and
creativity innovation (refer Table 2).

Table 2: Four Main Innovation Area Category

Innovation
Area

Descriptions

Product and Objectives:
development  To develop product and service innovation
innovation through technology improvement or

reconfiguration of the system components
that creates the innovative product/services.

Sub-areas:
product innovation, service innovation,
technology innovation and architectural

innovation
Process and Objectives:
capability To create process innovation through
innovation improvement in operational, business

model, organizational, management, supply
chain, marketing and financial process in
organization.

Sub-areas:

process innovation, operational innovation,
business model innovation, organizational
innovation, management innovation,
supply chain innovation, marketing
innovation, financial innovation

Innovation Descriptions

Area

Strategic Objectives:

innovation To discover a fundamentally different

strategy (or way of competing) in an
existing industry.

Sub-areas:
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disruptive innovation, reach consumers that
most competitors cannot serve profitably,
offer radical new value propositions to
consumers that other firms cannot deliver
in a cost-efficient way, put in place value
chains that no other firm could do
efficiently and allows strategic innovators
to scale up their business models quickly
and to protect themselves from competitive
attacks into strategic innovation area

category.
Creativity Objectives:
innovation To encourage organizational teams to

produce more practical and implementable
creative and innovative ideas in
organization.

Sub-areas:
creativity innovation and Entrepreneurial
Creativity

2.2 Innovation Process Model and

Measurement Frameworks

There are several measurement frameworks or
models available to measure innovativeness (refer
Table 3). They are Diamond Model, Innovation
Funnel, Innovation Value Chain and OSLO Manual
Innovation Measurement Framework. Most of these
frameworks or models consider the majority of
innovativeness dimensions, however they provide
different perspective of focus and how to view
innovation process. Most of the frameworks or
model considers linkages as an important element in

innovation process.

Table 3 Innovation Process Model and
Measurement Frameworks (Adapted from [1])

Innovation Descriptions
Process Model
And
Measurement
Frameworks
Innovation Innovative Dimension:
Audit Strategy, Process, Organization,
Frameworks Linkages, Learning
(Diamond
Model)[16] Focus:
e Innovation Process
e  Enabling factor
e Linkages
Innovation Descriptions
Process Model
And
Measurement
Frameworks

Innovative Dimension:

Strategic Thinking, Portfolio

Management and Metric,

Research, Ideation, Insight,

Targeting, Innovation

Development, Market

Development, Sales

Innovation Focus:

Funnel [1] e  Technology and Product
Innovation

e  Research and development
process is the core activity

Innovation
Funnel [1]

Innovative Dimension:

Idea generation, conversion and
diffusion,

Accessing knowledge, building
innovation, commercializing
innovation.

Innovation
Value Chain
[14][15]

Focus:
e  Idea Management
e Output Performance
e Linkages

OSLO Manual
Innovation
Measurement
Framework
[17]

Innovative Dimension:
Innovation, linkage, demand, the
institutional framework,
innovation policies

Focus:
e Innovation
e Linkage
e  Output in certain duration

According to Gamal et.al [1], Diamond Model is
adequate to measure innovation when the innovation
process is at its infancy level. It highlights key
dimensions of innovativeness process as well as its
enabling institutional factor. Innovation Funnel in
contrast is adequate when there is an extensive
innovation process in the organization. While
Innovation Value Chain emphasizes on the
assessment of the output of the innovation process,
where as in opposite Oslo Manual Innovation
Measurement Framework is very beneficial when
considering country level international comparisons.
As innovation value chain emphasizes on the
assessment of the output of the innovation process,
the innovation value chain process was chosen as
the innovation measurement framework for this
research. Hence, the innovation value chain process
and activities will be assessed and evaluated.

According to Hansen and Birkinshaw[14], the or
ganizational innovation value chain consists of three
main phases: idea generation, idea conversion, and
idea diffusion. In these phases, there are six tasks
performed across phases; namely internal
collaboration across units, external collaboration,
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and cross-units collaboration, the selection of ideas,
development of ideas and the dissemination of
ideas. On the other hand, Roper et. al [15] suggested
that the innovation value chain consists of three
main phases. It starts with the organization's efforts
to obtain the necessary knowledge for innovation.
Then the next chain is to transform the knowledge
into the physical innovation. Finally, the innovation
value chain will be linked to the exploitation of the
firm's innovation. Consultants 'Management Centre'
had adapted an innovation value chain from Harvard
study [29]. They divide the innovation value chain

into seven phases: idea generation, idea
development, integration across the region,
information acquisition from external sources,

identification and selection of ideas, development of
ideas, diffusion and learning about things that need
to be improved.

Based on the comparison of the three innovation
value chain frameworks, three main phases of
innovation value chain were identified (refer Table
4).

Table 4 Innovation Value Chain Phase

(Adapted from [7])
Innovation  Innovation Value Chain Phase
Value Activities
Chain
Phase
First phase Information acquisition activities that
will generate ideas from internal
resources, external and cross-section
Second Knowledge transformation into
phase development of strategic innovation
product, service or business process
Third phase ~ Implementation and exploitation of

innovation product, services or business
process

Strategic Plan seems to encourage innovation in
their organization [7]. Table 5 shows the analysis of
ICT strategic application that used to support the
innovation in the organization. The table also
shows that there are ten ICT applications in
Organization X which are used to support four area
of innovation: creativity area, product development
area, process and capability area and strategic area.
In strategic area, the ICT applications had helped
the organization to provide value propositions to
consumers that other organizations cannot deliver
the services requested by consumers in a cost
efficient-way, put in place value chains that no
other firm could do efficiently and allows strategic
innovators to scale up their business models quickly
and so protect themselves from competitive attacks.

Keywords:  C=Creativity = Area, PD=Product
Development Area, PC=Process and Capability
Area, S=Strategic Area, SR=reach consumers that
most competitors cannot serve profitably,
SV=offer radically new value propositions to
consumers that other firms cannot deliver in a cost-
efficient way, SVC=put in place value chains that
no other firm could do efficiently, Sl=allows
strategic innovators to scale up their business
models quickly and so protect themselves from
competitive attacks.

Table 5 Analysis of ICT Innovation
Application in Organization X

Innovation Area

Number of ICT

Innovation o P S
Appllc.atlo.n in C pcCcS S S S
Organization X 4
RV c 1
9 /] / / /

2.3 Malaysia Public Research Institutes

According to MASTIC, there are 33
Government Agencies and Public Research
Institutes and Public Research institutes (IPA). IPA
plays a critical role in forging the interface between
science advancement and the industry sector. One
of the roles of IPA is to carry out R&D, provides
technical and consultancy services, offers
diagnostic services, business joint-venture and
licensing.

Previous research conducted showed the IPA
that had been using ICT strategies to produce ICT

3. METHODOLOGY

The first phase of this study is to design the
questionnaire. The study adapted Hansen and
Birkinshaw [14] questionnaire's to evaluate the
Innovation Value Chain (IVC) in organization. The
questionnaire objective was to gather data about the
strength and weaknesses of IVC in an organization.

The second phase of the study was the data
gathering process. One organization was selected
(in this article will be referred as organization X)
based on the previous study conducted (Refer Table
3). The criteria used were based on the reputation
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of the TPA as having the highest ranking amongst
IPA that has ICT strategic application which
supports innovation. A random sampling technique
was used to select the sample in this study.
Organization X has 241 staffs at the main
headquarter. The minimum sample size identified
was 128 staffs. The minimum sample size has been
derived from five percent margin of error and at
confidence level of 90 percent [30]. The researcher
had put an effort to include all Headquarter staff to
participate in this survey. The cooperation from all
staff was gain through the involvement of Director
of IT Division and other directors from other
division. The execution of the survey was
conducted by officer of organization x that
distributed and collected the questionnaires.

The third phase was the data analysis part. The
objective of this phase is to analyze the data
gathered using statistical technique. The outcome of
the analysis is the descriptive statistical analysis.
The final phase is about the result documentation of
IVC and evaluation of IVC status. The result shall
be forwarded to administrator officer for them to
improve their innovation approach.

4. RESULT AND DISCUSSION

A total of 79 percent of 140 respondents from
Organization X had participated in the Evaluation
of Innovation Value Chain (IVC) survey. The
respondents were from eight different divisions at
the headquarters. Previous studied suggested that
15 percent of respondent is acceptable for
organization based research [31][32]. There are a
few factors that contributed towards the low
responds. One of the factors is because the
questionnaire was distributed at the work place.
Here, where people tend to be more focus on work
and would ignore to respond, prefer to keep things
as private and confidentiality, and choose to avoid
with tip toeing with rules and regulations of the
organizations [33].

Overall result showed that Organization X have
a good strength in all of the three IVC that consists
of generation of idea from internal, external and
cross department; transformation of knowledge to
strategic idea; and implementation and exploitation
of innovation idea.

Based on the evaluation of information
acquirement for idea generation as in Figure 1,
staffs at organization X work in a culture that
stimulate staff to propose new idea. Only 6 percent

respondents agree that the culture in the
organization did not support them in proposing a
new idea. The result also shows that not many staffs
in the organization generate their own idea. This
was based from only 6.4 percent respondents
agreed that very few ideas came from their own
staffs. This shows Organization X should encourage
their staff to participate more in courses that would
improve their creativity and innovative skills.

5% 1 _
O% I".’ T I”.-
Hard for people to Very few good ideas
put forward novel from people come
idea from their own

10% %

Figure 1: Organization X In-House Idea Generation

In the aspect of acquiring idea from other unit or
branches, Organization X innovation project has
been involving group teamwork from different unit
and branches (refer to Figure 2). Only 36.4 percent
of the respondents agreed that innovation project
has not been involving different units and branches.
Anyhow project collaboration of organization X are
across other units and departments. This is based on
respondent feedback that only 18.2% respondents
stated that collaboration is not cross over other
units and departments. Hence, in Organization X,
the result indicates that there exists collaboration on
projects between and across units and branches.

100% 77
35.0%
30.0%
25.0%
20.0%
15.0%
10.0% 7
S0% 17
0.0% + T
Qur innavation projects did not
invalve team members from

different units or subsidiaries.

Our pcople typically don't
collahorate on projects across
units, businesses, or
subsidiaries.
Figure 2: Cross-Pollination Of Idea Among Unit And
Branches
Some of the ideas in the organization were
acquired from external organization (refer to Figure
3). This was based on that only 45.5 percent of
respondents agreed that the new product idea does
not come from external organization. The
organization also appreciated ideas from external
organization. This demonstrates Organization X do
develop and generate of idea from external
sourcing. However, organization X have to improve

L
629




Journal of Theoretical and Applied Information Technology

30" June 2014. Vol. 64 No.3 B
© 2005 - 2014 JATIT & LLS. All rights reserved- T m
SATIT,
ISSN: 1992-8645 WWww jatit.org E-ISSN: 1817-3195
the idea generation activities by stimulating
generation of idea from staffs, increase number of 56.4%
innovation projects involving various departments
and encourage ideas collaboration from external  365%
organization. 56.0%
55.5%
55.0% 7
545% 1’
540% 7/ )
535% + .

50.0% 1
0% 1
400% 7,
35.0% 1
0% 1/
B0% 7/
200% 1
150% 17 /
100% 17
5.0% -
0.0% T 1
Good ideas for new products - Our people often exhibit ideas
and businesses dict notcome  from outside aren't considered
from outside the company. a5 valuable as those invented
within,

36%

/
/

Figure 3: Idea Generation From External Sourcing

From the perspectives of selecting innovative
idea, it was found that Organization X had
allocation in investment for new idea generation.
However the organization has being shown to apply
a strict terms and condition to get the allocation for
a new project. About 54.5 percent of respondent
agreed that Organization X has strict rules for
investment in new project. However, about 56.4
percent respondents agreed that the organization
has been invested in a risky new project. The tough
rules on investing in a new project can demotivate
the staffs that would like to implement innovation
in the organization.

Wehavesoft rulesfor - We have a risk-propensity
investmentin new projects—it's attitude toward investing in
often not hard to get ideas novel ideas.
funded.

Figure 4: Organization X Selection Of Innovative ldea

Evaluation towards knowledge transformation
activities to strategic idea shows that the
developments of product usually complete within
the time frame (Refer Figure 5). This was based on
that only 4.5 percent respondent agreed that new
product project was not completed in the planned
time frame. This reflects that the manager in the
organization also has the ability to improve and
propose new processes, product and services. In
general the organization has to improve on
allocation and approval of innovation project in
organization.

5.0%
4% <
3.0% 1
2% 7
W%+
0.0% 14 T 7

New-product-development  Managers have a hard time

projects often don'tfinishon  getting traction developing

time. new businesses.

Figure 5: Development Of Innovation Idea In
Organization X

From the aspect of implementation and
exploitation of innovation idea, organization X was
found launching their new product as on scheduled
and introduced new product through all customer
channel at all branches (Refer Figure 6). Even
though the organization is based on services,
Organization X does face challenges to other
service provider that provide the same product
solution in their organization.
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We're slow to roll out new Competizors quickly copy  We don't penefrate al
products and businesses. - our product introductions possible
andoftenmake  channels,customer groups,
preemptive launchesin  and regions with new
other countries, products and services.

Figure 6: Implementation And Exploitation Of
Innovation Idea Of Organization X

5. CONCLUSION

Based on the results, Organization X are found
to have strength in all three Innovation Value Chain
phases that are in idea generation phase;
transformation of knowledge to development of
strategic idea phase and implementation and
exploitation of innovation phase. However, there
are some areas that can be improved. The areas that
need to be improved is on the number of idea
generation from staffs, involvement of different
department in innovation project, capturing idea
from external organization, strict rules on
innovation projects approval and also the
challenges faces because the organization offer
innovation that is also offered by other services
provider. In order to improve the situation, Hansen
and Birkinshaw [14] suggest several suggestions
and advices.

For example, for idea generation phase,
Organization X should encourage their staff to
generate  creative and  innovative  ideas.
Organization X can send their staff to appropriate
training to enhance their staff creativity and
innovative skills. The key performance indicators to
see whether the staff is able to generate their own
idea should be based on the number of quality idea
of every unit or each section can generate.
Organization X also can take a look at the advices

given by Teresa [28] in her book “How to Kill
Creativity”. She advises organization not to
undermined creativity unintentionally because of
every day work environments that were established
to maximize business imperatives. Business
imperatives such as coordination, productivity, and
control can unintentionally kill creativity. Besides
that, Kao[35] in his book “Jamming: The Art and
Discipline of Business Creativity” offers an
approach how managers can stimulate creativity in
their employees, explores the impact of information
technology on creativity and looks at the
globalization of creativity. Kao says that his
business version of jamming, is the creative
advantage that can give a company a competitive
edge. Kao tells how to audit and manage creativity
and describes techniques for clearing the mind to
render it receptive to the improvisational flow.

In order to improve involvement of different
department in innovation project, organization can
create a community of practice where staff can
participate in idea generation as what has been by
P&G practices. The community of practice at
Organization X could have similar activities like as
in P&G i.e. solve specific problem and attending
monthly technology summit with representative of
P&G business unit or add her own activities which
are appropriate for idea generation. Philips and
Bob[36] in their book, Collaboration Rules” said
that collaboration rules are the common set of
work, communication, and leadership practices that
relies on two infrastructure components: a shared
pool of knowledge and universally available tools
for moving knowledge around. On the other hand,
Eisenhardt and Charles[37] in their book
“"Coevolving: At Last, a Way To Make Synergy
Work," suggest coevolving method. They set the
context and then let collaboration (and competition)
emerge from business units. Incentives are
different, too. Coevolving companies reward
business units for individual performance, not for
collaboration. Thus, collaboration occurs only when
two business-unit managers both believe that a link
makes sense for their respective businesses, not
because collaboration per se is useful. Finally,
managers in coevolving companies recognize the
importance of business systems: frequent data-
focused meetings among business-unit leaders,
external metrics to gauge individual business
performance, and incentives that favor self-interest

In order to improve capturing idea from external
organization, P&G suggest that the product
developer need to acquire user requirement, analyze
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the problem and find the solution through
technology research, acquire information from
supplier and research lab. Hippel[38] in
democratizing  innovation explain how the
emerging process of user-centric, democratized
innovation works. He also explain how innovation
by users provides a very necessary complement to
and feedstock for manufacturer innovation. Kim
dan Mauborgne[39] in their book “Blue Ocean
Strategy” propose to create uncontested market
space that made the competition irrelevant. It will
pull in a whole new group of customers who were
traditionally noncustomers of the industry that are
prepared to pay several times more than the price of
a conventional circus ticket for an unprecedented
entertainment experience. On the other point of
view, Chesbrough[10] in his book Open
Innovation: The New Imperative For Creating and
Profiting from Technology recommend to pursue
Open Innovation. Open innovation is model of
innovation which advise firms to draw on research
and development that lie outside their own
oundaries. For example is open source software,
this research and development can take place in a
non-proprietary manner.

Further, more efforts that can be taken to
improve the condition where tough or strict rules
are placed for investment in a new project and a
risky investment. One of the organizations that
have successfully implemented innovation by
allocating certain amount of budget for innovation
was Shell Oil’s GameChanger. Shell Oil’s
GameChanger unit has been awarded seed-funding
of RM40 billion for development of radical idea.

Organization X can also form a separate
business unit that is responsible to develop new
idea to support organization strategy. The business
unit should be given some freedom to have
activities that will encourage idea generation and
innovation. In addition, managers that had
successfully leaded a collaboration project should
be awarded a bonus or other form of rewards. This
will in turn encourage more collaboration internally
or externally. Hence, perhaps with these there will
be more opportunity being open and more profit
could be generated each year.

Organization X may also conduct self-audit by
focusing on two main questions which are:

1) Does this organization have a good approach
in selecting and awarding allocation to new
ideas? and

2) Does this organization have a good approach
in transforming new idea to product,
opportunity and good services?

The organization should also revisit their Key
Performance Indicator (KPI) for transformation
activity idea to implementation of innovation
project that are:

1) How many percent of innovation idea that has
been generated by staffs and external parties
will be selected and will be given allocation?

2) How many percent of idea that give allocation
generate profit to organization and number of
months before product or services innovation
being implemented?

Alternatively, to support the organization to
decide on selection of innovation ideas,
Organization X is also highly recommended to refer
to both of this books: “Bringing Silicon Valley
Inside” by Gary Hamel [40] and “Corporate
Venturing Creating New Business Within the Firm”
by Zenas Block and Ian C. MacMilan [41]. The
important advice from Hamel book is on the
strategy to strengthen the external discovery
network. The strategies must be done by gearing
not toward finding a solution but to discovering
new ideas within a broad technology or product
domain. Besides that, organization also needs to
develop  different  “tentacles” in  relevant
geographies. The tentacles terminology means to
establish a center like Technology-to-Business
Center (TTB) that have about 20 team members
and the main objective of the TTB is to focus on
commercializing technologies from outside the
organization. This center should be located in
Technology Valley and the team members in this
center need to develop numerous personal
relationships with scientists, PhD students, venture

capitalist, entrepreneurs, governmental labs,
universities” excellence and company research
centers. This relationship is important for

identifying new technologies that can be used by
organization and its branch.

On the other hand, despite focusing on
strengthening the external discovery network,
Block and McMillan[41] proposed a venturing
process model and provide advices on venturing
process attempt. The venturing process model
stages are; 1) formulating the corporate venturing
strategy, 2) generating new-business ides, 3)
analyzing and selecting new business ideas, 4)
designing the venture, and 5) launching and
monitoring the venture. One of the advice is do not
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venture unless venturing is integral part of your
organization’s strategy and is seen as essential to
survival and the achievement of organization
objective.

In order to overcome the challenges by fulfilling
services that also offered by other services
provider, Organization X can revise their KPI in
term of percentage of penetration in desired market,
channels, customer groups, number of month to full
diffusion.
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