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1 Abstract

Innovation is a very wide concept and has many dimensions. Measuring Innovation is a very
difficult task to perform. The purpose of this document is to provide readers with
information that may help organizations to understand innovation concept and how it can

be viewed and measured from many perspectives.

This document is by no means a comprehensive guide to innovation measurement concept.
Rather, it is intended to serve as a guide on how the innovation process can be viewed and

accordingly how different innovation metrics are developed.

Topics such as innovation definition, innovation activities, measurement models, and

innovation in developing countries will be discussed.
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2 Introduction

Innovation has long been recognized as an important driver of economic growth. Most
empirical research and surveys of firms show that innovation leads to new products and
services that are higher in quality and lower in price. Measuring innovation is an important
issue, as business growth and profitability in the knowledge age depend on innovation.
Continual acceleration in innovation will sustain revenue growth, which will then fuel more
innovation. Therefore, sustainable growth requires sustainable innovation, which requires
that innovation be institutionalized and its output made predictable. Sound policy analysis

and decision-making also requires credible, timely and relevant measurements as well.

Measuring innovation has been studied extensively by scholars and practitioners. There is
even an emerging “innovation economics” subdiscipline that explores the complex
relationship between investments in innovation and financial outcomes. At the practitioner
end, leading consultancies—Boston Consulting Group, McKinsey & Company, and Booz Allen
Hamilton, to name just a few—examine innovation and ways to nurture it within firms and

other organizations.

3 Purpose of the study

This study aims to provide an overview on how to measure/ assess innovation capability of
an organization. The main objective is to enrich our understanding of the innovation
process; with an intention to come up with an integrated, convenient, effective, and
accurate measure for innovativeness in Egyptian ICT organizations. Our approach for the
intended measure would be to focus on a few high impact dimensions, rather than
attempting a shotgun approach along many dimensions at once, with significant implications

for innovation portfolio strategy.

4 Why the need for Innovation measures (rational)?

- Assist companies in understanding their current innovation practices/
capabilities, and clarifies where the organization needs to focus to maximize
innovation success.

- Assist TIEC to tailor programs to address areas of weakness in order to enhance
innovation process capabilities for Egyptian ICT organization as well as advocate

policy makers with polices that promote the innovation.
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- ldentifies areas of strength to capitalize on, and identifies opportunities for
increasing innovation.

- Assist TIEC to identify and control the barriers that stifle creativity and
innovation.

- Developing Firm-level Innovativeness Index for the sector companies.

- Benchmarking Egyptian organization with international top innovative
companies.

- Spreading the awareness of the importance of innovation concept and fostering

the innovation culture in the organization

5 Methodology

1. Literature review on Innovation process models and measurement
frameworks
- Diamond model
- Innovation Funnel
- Innovation Value Chain — IVC ( Hansen and Bikinshaw’s Innovation Value

Chain, 2007)

- OSLO Manual Innovation measurement Framework

2. Literature review for some innovation metrics/ innovation audit white
papers/ working papers and grey literature.

3. Investigating some top firm-level innovation indexes, and their
corresponding methodologies as well as reviewing different innovation
audit/ management tools, studying different innovation dimensions of

focus, and analysis techniques such as:

1-InnoCERT

- Inno-Biz assessment

- NESTA

- IMP3rove -Europe Innvoa
- Innovation radar

- Innovation for Growth

4. Review of some white papers in innovation in developing countries.
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6 Innovation definition

According to the definition adopted by TIEC, Innovation is “the introduction of a new
product, service, or process through a certain business model into the marketplace, either
by utilization or by commercialization”. Hence, it encompasses: product innovation, service
innovation, Process innovation, and business model innovation, and all contribute to
strengthen the competitive advantage of a certain company. This definition respects the fact
that innovation is a complex and multidimensional activity that cannot be measured directly
or with a single indicator, and hence the need to have a composite measure that reflectes
the organization innovative capability for the purpose of benchmarking, diagnoses, and

supporting building up innovation culture and practices in Egyptian ICT firms.

7 Innovation Activities definition

Innovation activities are all scientific, technological, organisational, financial and commercial
steps which actually, or are intended to, lead to the implementation of innovations. Some
innovation activities are themselves innovative, others are not novel activities but are
necessary for the implementation of innovations. Innovation activities also include R&D that

is not directly related to the development of a specific innovation (Oslo Manual Ver. 3).

8 Attributes of Innovation

Before discussing innovation measurements, it would be of value to learn about the
innovation attributes. Innovation has a number of attributes discussed in the literature

(Stone et al., 2008). The key attributes are summarized below:

Attribute 1. Innovation involves the combination of inputs in the creation of outputs.
Something novel is created during innovation. Certain crucial inputs must be available for
innovation to occur, and the exact nature of those inputs differs depending on the desired

outputs and outcomes.

Attribute 2. Inputs to innovation can be tangible and intangible. Innovation activities draw
on a variety of inputs, which can be both tangible and intangible. Tangible inputs have a
physical embodiment and cost. Intangible inputs do not have a physical embodiment but

may have a cost. Intangible inputs are commonly referred to in economic literature as
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“knowledge assets” and in business management literature as “intellectual assets.” Inputs

are considered assets if they engender future benefits.

Attribute 3. Knowledge is a key input to innovation. Innovation involves the application of
knowledge in creative activities. Innovation cannot take place without an understanding of
the resources, tools, technologies, materials, markets, and needs in the situation at hand. In
recognition of the tremendous importance of knowledge to the innovation process,
innovating organizations willingly spend significant amounts of resources on research and

the acquisition of knowledge (e.g., intellectual property)

Attribute 4. The inputs to innovation are assets. Most innovation inputs are considered
assets because they are used repeatedly after being created for a single innovation pipeline
or are used in a pipeline in a way that results in a different product (Arundel, 2007).
Intangible assets—which typically are not reported on balance sheets because they are

difficult to measure—are increasingly being recognized as critical to the innovation process.

Attribute 5. Innovation involves activity for the purpose of creating economic value.
Fundamental to the concept of innovation is the innovator’s intention to create something
of economic value—something that offers benefits to consumers and provides economic
returns to the innovator. Commercialization—the mechanism through which the consumer
obtains the benefits of innovation and the innovator obtains the return—is therefore critical

to the innovative process.

Attribute 6. The process of innovation is complex. Innovation is a complex process not
easily reduced to measurable elements (e.g., R&D dollars spent; number or value of patents
obtained). Nor is it linear. Instead, it is often iterative—the outputs of early activities
become the inputs for later processes. Innovation is also not a linear combination of
component factors or limited within the boundaries of firms. Non-linear dynamics
characterize the entire innovation value chain end-to-end at the national level and at the

firm level.

Attribute 7. The outputs in innovation are unpredictable. The inputs to innovation are easy
to characterize; they will always be resources and assets. The outputs, however, are difficult
to characterize, especially before the process is complete. The outputs are unpredictable
because innovation is complex, nonlinear, and risky; responds to opportunities; and

inherently includes aspects of serendipity.
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Attribute 8. Knowledge is a key output of innovation. Whatever the outputs of innovation
may be, they incorporate the firm’s knowledge at the time. Every tangible and intangible
(i.e., product and process) output reflects the firm’s knowledge of its resources,

technologies, markets, and consumers.

Attribute 9. The drive for innovation must include consideration of the demand side which

determines the rate of investment and diffusion (take-up) of new products and services.

9 Innovation Metrics -Historical Development

There are two broad streams of research on measurement of innovation. One stream seeks
to measure innovation through innovation inputs, such as R&D intensity, as well as through
innovation outputs, such as patents and patent-related index. These measures capture a
narrow subset of all possible innovation activities. However, the linkage between such
measures and organizational innovativeness and economic growth are unclear. Empirical
evidence suggests that R&D spending has no significant relationship with nearly all measures
of business success, based on an analysis of the top 1,000 global innovation spenders (Booz,
2005). Gittleman (2008) also strongly argues that the value of using patents as indictors of
innovation is very limited at the micro level. The other stream on innovation measurement
takes a macro level view. For instance, efforts in the European Union have been made to
measure country innovation capabilities through objective economic measures, such as Oslo
Manual (2005), European Community Innovation Survey (CIS-4), and the European

Innovation Scoreboard (EIS 2007).

National measurement of innovation today is based on an old paradigm of an industrial
economy and for the most part measuring inputs to innovation (R&D expenditures,
education expenditures, capital investment) and intermediate outputs (publications,
patents, workforce size and experience, innovative products). For a long time, innovation
has been perceived an activity involving almost entirely individual actors, including inventors
and firms. Innovation was viewed linearly, starting with fundamental research and
proceeding successively to applied research, development, prototyping, pilot production,
market entry, and continuing through the diffusion of new products and production
processes. Services were conspicuously absent in traditional approaches. Accordingly,
innovation measurement tended to be focused on products and related production systems.
More recently there has been significant progress in delineating the multiplicity of resources

required for innovation, the non-linearity of the innovation process, the quite different and
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variegated meaning of innovation in service sectors, and the innovators’ connection to and
dependence on the global competitive market forces and their immediate socio-economic

and institutional environment.

Innovation indicators can be roughly categorized into four generations, progressively
becoming more complex and meaningful . Table 1 illustrates the development of these

generations.

The first generation of metrics reflected a linear conception of innovation focusing on inputs
such as R&D investment, education expenditure, capital expenditure, research personnel,

university graduates, technological intensity, and the like.

Table 1 Evolution of Innovation Metrics By Generation

First Generation Second Generation Third Generation PF%UCF;:SGI‘:&?;:::;
Input Indicators Output Indicators Innovation Indicators (2000s plus emerging
(1950s—60s) (1970s-80s) (1990s) focus)
¢ R&D expenditures | « Patents e |nnovation surveys | « Knowledge
e S&T personnel e Publications ¢ Indexing ¢ Intangibles
s Capital s Products s Benchmarking s Networks
¢ Tech intensity e Quality change innovation capacity | ¢« Demand
s Clusters
« Management
techniques
s Risk/return
System dynamics

Source: Center of Accelerating Innovation , George Washington University (2006)

The second generation complemented input indicators by accounting for the intermediate
outputs of S&T activities. Typical examples include patent counts, scientific publications,

counts of new products and processes, high-tech trade.

The third generation is focused on a richer set of innovation indicators and indexes based on
surveys and integration of publicly available data. The primary focus is on benchmarking and
rank ordering a nation’s capacity to innovate. A main difficulty at the moment is the validity
of international data comparisons and incorporating service sector innovations (where the

process is the product) into the surveys.

Relevant fourth generation metrics currently at an embryonic stage include:

Knowledge indicators. Account for the knowledge that underlies innovation creation and

the ways it is developed and diffused. A multi-layered concept like knowledge, however, can

Copyright TIEC © 2011
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only be captured by composite indicators that may include composite knowledge

investment indicators and composite performance indicators.

Networks. A striking feature of contemporary innovation is that hardly any organization can
innovate alone. Most innovations involve a multitude of organizations. This is especially the
case for the most knowledge-intensive, complex technologies. We can only hope to get a
handle on a knowledge-based, networked economy if we can understand networks. This is
possible only through composite network indicators accounting for both contractual
agreements like strategic partnerships, intellectual property licensing and for informal
collaboration and knowledge exchange such as working relationships of individuals across
organizations (e.g., clusters). Such networks are not just regional, but also national and

global.

Conditions for innovation. Economic demand, public policy environment, infrastructure

conditions, social attitudes and cultural factors are critical for successful innovation.

What is called for here is building systemic innovation metrics that capture the context in
which organizations form and match expectations and capabilities to innovate. Hundreds of
such indicators could be imagined, of course, but what is called for primarily are indicators
that ‘intelligently’ (a) describe the main characteristics of the innovation system and its
dynamics and (b) look forward in anticipation of likely broad developments (e.g., balanced
scorecards, mapping of general purpose technologies, monitoring demand shifts and global

innovation patterns, technology option accounting, etc).

10 Measurement Frameworks

The following subsections will shed the light on some examples of different measurement
frameworks/ models for measuring innovativeness. These frameworks represent the
foundation upon which the measurement instruments were built. Most of these different
frameworks/models consider the majority of innovativeness dimensions, however they

provide different perspectives of focus, and how to view innovation process.
10.1 Diamond model

The innovation audit framework is the one Proposed by Tidd, Bessant, and Pavitt

(TBP) in their book entitled ‘Managing Innovation’ .The Innovation Diamond considers

the following 5 dimensions for innovation assessment:
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Strategy — In this the dimension, three major areas are identified. First is whether
the company has a well-managed strategic planning process in place. Second is
whether innovation is appreciated by the entire organization and thus incorporated
within the corporate strategy. Third is whether the company has put in place
mechanisms that will effectively implement the corporate strategy.

Process - This dimension considers the robustness and flexibility of the
organization’s new product development (NPD) process and whether it brings the
attention of everyone involved to the customer’s need (as opposed to just
marketing focusing on the customer’s need). In this dimension, organization’s ability
to manage its internal processes is also considered.

Organization — In this dimension, two major areas are considered. The first would be
whether the organizational structure encourages, rather than stifles, innovation
through effective top-down, bottom-up, and Ilateral communication and
coordination within the firm. Second, and just as important, is whether management
has put in place a system that encourages employees to bring forth new ideas.
Linkages — In this dimension the focus is on the firm’s ability to create healthy
relationships with external entities such as suppliers, customers, the academe, firms
from other industries, specialist individuals, as well as competitors. with a look at
the potential of these links to provide knowledge/information to the firm.

Learning —Four major areas in this dimension. First, it tries to gauge the
organization’s commitment to the training and development of its employees.
Second, the organization’s ability to gather knowledge/information from its linkages.
Third, the firm’s ability to learn from its successes and failures. Finally, the firm’s

ability to share these learnings to the entire organization.

Each of the above mentioned dimensions is measured by a set of questions to assess the
organization performance along the corresponding dimension. The figure below shows

the results of assessment based on diamond models for two different companies

Strategy
7

Strategy
7

Learning Process Learning Process

{

Linkages Organisation Linkages Qrganisation
Diamond A Diamond B
Ex. of a firm that needs to foster innovation Ex. of highly innovative firm

in many dimensions
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10.2 Innovation Funnel

The funnel model is portraying end to end innovation process. It consists of nine elements,
or stages for innovation process (represented in the figure below). Stage -1: Strategic
Thinking, Stage 0: Portfolio Management & Metrics, Stage 1: Research, Stage 2: Ideation;
Stage 3: Insight, Stage 4: Targeting ; Stage 5: Innovation Development; Stage 6: Market

Development; Stage 7: Selling.

The model can be also divided into three distinct parts. Part 1 includes Strategy and Portfolio
& Metrics, the Inputs that define the scope, context, and structures for innovation. Part 2 is
the Innovation Process itself as we have classically thought about what it means to innovate,
which includes Research, Ideas, Insight, Targeting, Innovation Development, and Market
Development. Part 3 is the Output, Selling, where the innovation process earns economic
value for the organizations that create and manage them. An orange arrow indicates a
feedback loop from output back to input, suggesting that there is a learning loop to help
improve results. This arrow is more symbolic than realistic, as of course there will be more or
less constant interaction between people working in various stages as they learn things and

share with others.

The proposed metrics are of two quite different types. The ‘soft’ metrics are qualitative,
sometimes in the form of provocative questions that are intended to get people to think
more deeply and effectively about the work they’re doing. The ‘hard’ metrics are

quantitative, and amenable to statistical analysis.

input process output
-1
Strategic Portfolia Research Ideation Insight Targeting Innavation Market Szles
Thinking Management Development Dewvelopment
+
Metrics — ~
0.2 .—4 :
a "‘;3‘,14' T i
a¥® A
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10.3 Innovation Value Chain - IVC ( Hansen and Bikinshaw’s

Innovation Value Chain, 2007)

Hansen and Birkinshaw (2007) recommend, in their Harvard Business Review article, to view
innovation as a value chain. The innovation value chain view presents innovation as a
sequential, three-phase process that involves idea generation, idea development, and the
diffusion of developed concepts. The figures below depict the proposed IVS, and provides

some examples of the questions and KPl to measure each phase along the value chain.

Idea

Generation

CONVERSION DIFFUSION
SELECTION DEVELOPMENT | SPREAD
Screeningand | Movementfrom | Dissemination
initial funding idea to first across the
result organization
Do people Do we create Do we source | Are we good Are we good at Are we good
inour unit good ideas by enough good atscreening turning ideas at diffusing
create good working across ideas from and funding into viable developed
ideas on the company? outside the new ideas? products, busi- ideas across
their own? firm? nesses, and the company?
best practices?
Nurmber of Number of Murnber of Percentage Percentage of Percentage
high-guality high-quality high-quality of all ideas funded ideas of penatra-
ideas gener- ideas generated ideas gener- generatad that that lead to rev- tion in desired
ated within across units. ated from end up being enues; number markets, chan-
aunit. outside the selected and of months to nels, customer
firm. funded. first sale. groups; number
of months to
full diffusion.

Figure 1 Innovation Value Chain as proposed by Hansen and Bikinshaw’s

This framework provides an end to- end view of the commercial benefits to the firm from
accessing and creating knowledge, building innovation and commercializing those
innovations. A further advantage of the framework is that it provides an effective. structure
for more in-depth research and analysis. While developed initially by Hansen and

Birkinshaw12 as a diagnostic tool for corporations to assess innovative capabilities, the IVC

Copyright TIEC © 2011
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framework has the advantage that it can be readily scaled to a sectoral level. This brings in
the potential for different distributions of innovation activity within individual sectors and

also the potential for inter-sectoral comparisons.

Roper et al (2008). extended and formalized the work of Hansen and Birkinshaw through
econometric modeling. This formal modeling approach provide a practical interpretation and

modeling framework reflecting three innovation activities.

Accessing Knowledge. The collaborative process of knowledge sourcing or creation for
innovation which may involve firms’ inhouse R&D and design activities alongside, and either
complementing or substituting for, external knowledge sources. Accessing knowledge can

highlight the sectors’ level of engagement with open innovation activities.

Building Innovation, which involves knowledge transformation to develop codified
innovations, i.e. new products, processes or organizational forms. This element of the IVC
may include the use of multi-skill teams within the company, as well as different forms of
external partners in the process of building new innovations. In the building innovation stage
the framework captures rates and intensities of different types of hidden innovation such as

organisational and marketing activities.

Commercializing Innovation. This is the process of exploitation through which new
innovations are translated into productivity or sales gains. This link in the IVC may include
different forms of customer involvement as well as internal spending on reputation and
branding and the use of intellectual property protection. As with accessing knowledge, the

study highlights the degree of openness that exists within sectors.

10.4 OSLO Manual Innovation measurement Framework

The Oslo Manual provides guidelines for collecting and interpreting innovation data in an
internationally comparable manner. The manual is prepared under the joint guidance of the
OECD and the European Commission (Eurostat), the third edition of the Oslo Manual is the
result of a three year collaborative process that has involved the OECD Working Party of
National Experts on Science and Technology Indicators (NESTI) and the Eurostat Working
Party on Science, Technology and Innovation Statistics (WPSTI) as well as a number of
outside experts. The framework provided in the Manual represents an integration of insights
from various firm-based theories of innovation with those of approaches that view

innovation as a system

Copyright TIEC © 2011
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Infrastructure and institutional framework
'y 1 &
The Firm
Product I Process
innovations : innovtions ¥
______ —————
Marketing [ Orpanisational
innovations | innovations -
P I
\l Innovation
policies
Education and —>
Dther firms - public research
system
I ! !
Demand

= Innovation in the firm.
= Linkages with other firms and public research institutions.
= The institutional framework in which firms operate.

=  The role of demand.

Many assessment tools have been developed based in this framework due to it
comprehensiveness and for the purpose of international benchmarking. Examples for these
tools are 1-InnoCERT used by Malaysian government and Inno-Biz used by Korean

government. Both tools would be discussed in the next section.

11 Innovation management/Audit tools

In the following section, some innovation management tools/ innovation audit developed by

Qe

government or prominent market consultants will be revised.

Copyright TIEC © 2011
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11.1 1-InnoCERT

The 1-InnoCERT is a program aimed at fostering innovative enterprises in Malaysia through
harnessing and intensifying home-grown innovation as well as research and development.
The certification awarded under the program identifies and verifies innovative companies
through a compliance process and their ability to follow certain innovation standards. The
certification process is developed from similar process practiced in Korea. The certification
is based on online innovation self-assessment and verification through on-site physical audit

and evaluates 4 basic dimensions:

1. Innovation Ability; * Technology manufactuing abilty
o + Abilfy fo develop producs using

a. R&D Activity Index ' Ecinﬂogyb'r Innovation

b. Technology Innovation * Motkeing bl \ abilty

c. Technology Innovation Administration |

d. Technology Accumulation System Commerciaisation  +gaD ety ncex

R ability +Technology Inovafion System
e. Technology Analysis Ability + Tachrology hnovefion Admirkirafion
* Qutcome of Technelogy +Technology Accumulafion System

2. Commercialization Ability;

+ Compefifiveness Prograss +Technology Analysis AbTly

a. Technology Manufacturing Ability * fechology manogementresut
+ Technological Achievernenls
b. Ability to develop products (forecasting]

i

Innovation

c. Marketing ability

3. Innovation Management Ability; and *Naragementsnovain bily

a. Management’s innovation Ability "é%"imfﬁsﬁndtﬂcmﬂges
* CEO's sense of vluas

b. Ability to respond to changes
c. CEO sense of values HonaCERT Ctero
4. Innovation Result.
a. Outcome of technology
b. Competitiveness Progress

c. Technology Management results

d. Technological Achievements (forecasting)

The innoCERT Innovation Assessment adapts the Korean Innobiz innovation evaluation
system which is based on an internationally-recognized innovation assessment standard i.e.
the Oslo Manual by OECD and the European Commission (Eurostat), 2005. 1-innoCERT
certification is open to all enterprises (SMEs and Large enterprises), who would like to be
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recognized as a 1-InnoCERT or innovation-certified company, covering 8 industrial sectors,

which are:

Manufacturing, Services, Biotech, Design, Software/ICT, Agriculture, Environment ,Green
Technology, renewable energy, ..etc), and Construction.

Process Details

ii)

The 1-InnoCERT certification process involves a two-stage assessment. Potential
innovative companies are required to conduct an on-line self-assessment to
gauge on their preparedness to be certified as a 1-InnoCERT company. Upon
completing the self-assessment, the on-line system will generate a Technology
Innovation System Evaluation Index, ranging from 0 to 1,000 scores. A scoring of
higher than 700 is an indication that the company’s internal innovation system
and processes are readied to comply with the requirement.

Companies with difficulties in scoring higher than 700 can attend regular
sessions of pre-certification training to understand the 1-InnoCERT criteria, and
how to become innovative. Upon reaching a score of more than 700, the
company can apply for an on-site innovation audit to be conducted at their
premise. On-site innovation audit is compulsory to ensure that companies
applying for the 1-InnoCERT certifications are indeed innovative and complies
with the requirement of the 1-InnoCERT criteria.

Try again

Mote: * A standard On-Site audit fee is chargeable.

Upon a successful passing of the on-site audit, the company can then officially
apply to be certified as a 1-InnoCERT certified company. However, the approval
is still subject to acceptance by the approval committee, who oversees the

overall program

Copyright TIEC © 2011

Certfificafion Process

18




How to measure organization Innovativeness?

11.2 Inno-Biz assessment

Korea has been implementing a technology innovation certification system since 2001 to
support SME innovation. The assessment is based on 'Oslo Manual' developed by OECD. The

assessment goes in two phases; online self-diagnosis, and on-site assessment.
Online self-diagnosis (preliminary assessment)
Assessment of technology innovation system (full mark: 1,000 points): 650 points or more.

The assessment system consists of four fields (technology innovation capability,
technology commercialization capability, technology innovation management capability

and technology innovation achievements) and about 60 items.
On-site assessment of technology guarantee fund

Assessment of technology innovation system (full mark: 1,000 points): 700 points or more
Apply assessment indices at the time of self-diagnosis (preliminary assessment) and
assessment by specialized assessors of the Kibo Technology Fund

Assessment of individual technology levels (10-grade system): B class or higher

The individual technology level assessment consists of four fields (management owner's
technical capability, technological viability, marketability, business viability and
profitability) and about 44 items

Individual technology level assessment consists of 10 classes, AAA, AA, A, BBB, BB, B, CCC,
CC, Cand D.

11.3 NESTA

NESTA is the National Endowment for Science Technology and the Arts. The aim is to
transform the UK's capacity for innovation. they invest in early-stage companies, inform
innovation policy and encourage a culture that helps innovation to flourish. NESTA has
launched “ innovation index project” since 2008. The purpose of this project was twofold.
First, it aims to identify a series of metrics which can be used to reflect the strength of
innovation capability in each sector. Second, the project aims to develop a framework which
can be used to compare levels of innovation capability between sectors to identify priorities

for policy and strategy development.

Since the cross -sectoral comparisons was the focus of the project, structured end-to-end

view of the innovation process in each sector is adopted, linking firms’ knowledge
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investments to innovation and ultimately value creation. To provide the end-to-end
perspective the conceptual framework provided by the Innovation Value Chain (IVC)
proposed by Hansen and Birkinshaw (2007) was adopted. This provides a general framework
within which firms’ innovation activities can be considered: “a sequential, three-phase
process that involves knowledge investment, innovation process capability and value
creation capability” (Hansen and Birkinshaw 2007). According to the practical modeling
framework of these phases, three innovation activities were identified; Accessing
Knowledge, Building Innovation , and commercializing Innovation. Figure 2 illustrate
innovation metrics for IVC, however Table 2 provided some information regarding the

Innovation metrics (description and the purpose).

Accessing Knowledge Building Innovation Commercialising Innovation

A1. Proportion of B1. Process C2. Spending on reputation

externally sourced ideas (C) | innovation intensity (C) and branding (C)

A2. R&D intensity (C) B2. Percentage of sales (4. Use of external partners
Cross from new products (C) in commercialisation (C)

sectoral ERELIRGICEWVA(S)

B3. Diversity of innovation
AS. Use of external partners | (()

in accessing knowledge (C)
B6. Use of external partners
in building innovation (C) C1. Types of customer
relations (f)

B4. Multi-functionality (1) (3. Multi-functionality (1)

::i?fric A4. Multi-functionality (1) B5. Team-working (1) (5. Use of IP protection ()

Figure 2 Innovation metrics for IVC

Source: NESTA (2009)
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16 firm-level metrics were identified. Five of these metrics relate to Accessing Knowledge;
six to firms’ Building innovation; and, five to their Commercialization activities (Figure 2). In
some cases the metrics defined are purely cross-sectoral —i.e. reflect the same indicator in
each sector — and are denoted (C) in Figure 2.

Accessing Knowledge

Al —The proportion of axternally Proportion of new products or services typically Reflects the openness of fimm's knowledga

sourced ideas (%) coming from ideas initially developad outside the firm  gathering activitias

A2 - RED intensity (%) RE:D axpenditure a5 a percantage of sales A measwre of firms” commitment to technalogical
innovation

A3 - Design intansity (%) Design expenditure as a percentage of sales A measure of firms” commitment to design s part

of their inmovation activities

A4 — Multi-functionality in accessing  Firms score 100 per cent if all of the five or six An intensity index intendad to reflect firms’ wsa of

knowledge (%) identified <kill groups ware involved in accessing multipla skill groups in accessing knowledge
knowledge

A5 — External knowledge sources for - Firms reparting all eight potential extemal partners — An intensity index intendad to reflect firms’

accessing knowledge (%) & either "very important” or “fairly important’ score  engagament with extemal knowledge sources for
100 per cent innovation

Building Innovation

B1- Process innovation intensity Expenditure on process development a5 a A measure of firms” commitment to process
(expenditure per salas) (%) percentage of salas innovation
E2 - Percentage of sales of innovative  Percentage of firms” sales derived fram new or An output maasurs of how successfully the firm
products (%) improved products or sernvices over the last three "builds’ innovative products and servicas

yaars

B3 - Diversity of innovation activity Takees value 100 if a firm engaged in all six types of  An intensity index designed to reflect the range of
(%) innovation activity, 50 if the firm undertook three  innovative activities cammied out by the firm
different forms of innovation atc

B4 — Multi-functionality in building Az A4 for building innovation
innavation (%)

BS Embeddadness of team-working in  Takes value 100 if firms engaged in all five different  Intanded to reflect the extent of commitment to
building innovation (%) attributes of firms” team working activity team-working

B6 — External knowledge sources for  As AS for building innovation
bulding innovation (%)

Commercialising Innovation

1 - Range of customer relation An intersity index. Firms wsing all of the modes of — Reflects the range of customer interaction that
mades (%) customer interaction score 100 per cant etc. firms employ

(2 - Branding, marketing intensity Expenditure on branding, marketing as a A measure of firms’ commitment to

(e penditura per salas) percentage of sales commercialisation through their spending on

branding and marksting

3 - Multi-functionality in As A4 for commercialisation
commercialsing innovation (%)

C4 - External lnowladge sources for - As A5 for commercialsation
commercialisation (%)

5 - Lse of IP protaction (%) Firms using all six forms of IP protection scors100 Reflects the diversity of firms’ use of differant
per cent etc. forms of legal IP protection

Table 2 metrics for innovation (Description and purpose)
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11.4 IMP3rove -Europe Innvoa

The project IMP3rove was established by the European Commission with the aim to IMProve
Innovation Management Performance of small- and medium-sized enterprises (SMEs) in
Europe with sustainable impact. The project began with an analysis of existing best practices
in Innovation Management and self-assessment tools that are applied in Europe. The
assessment is systematically assessed along all dimensions of the “A.T. Kearney House of
Innovation”. It measures the performance of the key factors for successful Innovation
Management shown in the figure below. It involves innovation strategy, organization and
culture, and life cycle management (including idea management, product development,

launch processes, and continuous improvement)

Innovation Strategy

100%:

Innovation
Innovation Organisation
Results _ . and Culture
Enabling Factors Innovation
Lifecycle
Processes

B—8 Growth Champicns
— Your own company
B—M Average

Innovation
Strategy

Innovation
Organisation
and Culture

Innovation Life Cycle Processes

ProductfService
Process and
Gusiness Wadel
Development

Launch)
Cantinuous
Improvemant

e
Managameant

Enablars, a.x. Human Resource Management. Knawled e

Management, Project and Program Management, Contralling and IT

MP*rove 2007 - The A.T. Kearney "House of Innovation™
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Innovation Dimensions

1. Innovation Strategy
- Vision and strategic focus on innovation

- Implementation of strategy

2. Organization and Culture
- Roles and responsibilities

- Organizational structure
- Organizational culture and climate

3. Innovation life cycle process
- |Idea management

- Product/ Process and Service Development
- Launch and continues improvement

4. Enabling Factors
- Project management

- Human Resources and incentives
- IT and knowledge management

5. Innovation Results

IMP3rove takes a holistic approach to the assessment of Innovation Management as a key
driver for competitiveness. Almost 3000 enterprises have benefited already from the
IMP3rove Assessment. IMP3rove integrates the online assessment, the benchmarking,

consulting services and continuous improvement of the SME’s Innovation Management.

IMP3rove offers two types on Innovation Management assessment: The IMP3rove
Assessment and the IMP3rove Root/Cause Analysis. Thanks to high quality benchmarking the
benchmarking reports provide valuable insights on the company’s competitiveness,

strengths and weaknesses in leveraging Innovation Management for sustainable growth.

Online IMP?*rove Benchmarking Consulting Continuous
Assessment Report Workshop improvement

-

= % v o N
= ==\

[=—_ | - =]

] -
Cowvering all dimern- Tramsparerncy o Concrete messurss Corti nuous im prowe-
sions of Innowvation current Innowvation weith high impact on mient of Innovation
Management and its Managerment Inmowvation Manage- Management for
economic resuls performance ment performance prohtable growth

Source: AP rows Core Team, 20010 ; L Ly =T L B TR W TH PAP roves iz s registered radsmark
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11.5 Innovation radar

The Innovation Radar is a tool, developed by the Kellogg School of Management’s
researchers; Mohan Sawhney, Robert C. Wolcott and Inigo Arroniz. Based on his research
into the innovation habits of FORTUNE 500 companies such as Boeing, Microsoft and
DuPont, Mohanbir Sawhney, director of Kellogg School of Management's Center for
Research in Technology and Innovation, in collaboration with Kellogg fellows Robert C.
Wolcott and Inigo Arroniz, is developing a new innovation management tool known as the
Innovation Radar. The tool was first described in the Spring 2006 MIT Sloan Management

Review:

This tool had already been tested and been statistically documented among 40 companies in
the US. More importantly the Innovation Radar gives a holistic view of innovation, and it
supports the empirical evidence of companies that take a business model perspective on
innovation outperforms companies that focus more narrowly on only product or process

innovation.
"The radar features four major dimensions that serve as business anchors:

- Offerings a company creates (WHAT)
- Customers it serves (WHO)
- Processes it employs (HOW) and

- Points of Presence it uses to take its offerings to market (WHERE).

Spread over these 4 main dimensions, companies can innovate their businesses far broader
in scope than product or technological innovation: a company can actually innovate along
any of 12 different dimensions.. The innovation radar can help to broaden the innovation
focus in companies and to show that “innovation is about creating new value, not about
creating new products."”

Offering
(WHAT)

Brand Platform

Solution

STARBUCKS.CO

Customers

(WHO)
Figure 3: Example of Innovation

Radar results for Starbucks Co.
Customer Experience

Organization Value Capture
Process

(HOW)

Copyright TIEC © 2011 >4



How to measure organization Innovativeness?

The 12 Dimensions of Business Innovation

Dimension Definition Examples
Offerings Develop innovative new products or * Gillette Mach3Turbo razor
services. * Apple iPod music player and iTunes music service
Platform Use common components or building * General Mators OnStar telematics platform
blocks to create derivative offerings. + Disney animated movies
Solutions Create integrated and customized offerings * UPS logistics services Supply Chain Solutions
that solve end-to-end customer problems. * DuPont Building Innovations for construction
Customers Discover unmet customer needs or * Enterprise Rent-A-Car focus on replacement

identify underserved customer segments.

car renters
+ Green Mountain Energy focus on “green power®

Customer Experience Redesign customer interactions across

all touch points and all moments of

+ Washington Mutual Occasio retail banking concept
* Cabela’s “store as entertainment experience”

contact. concept
Value Capture Redefine how company gets paid or * Google paid search
create innovative new revenue streams. * Blockbuster revenue-sharing with movie
distributors
Processes Redesign core operating processes to » Toyota Production System for operations

improve efficiency and effectiveness.

* General Electric Design for Six Sigma (DFSS)

Organization Change form, function or activity scope

» Cisco partner-centric networked virtual organization

of the firm. * Procter & Gamble front-back hybrid organization
for customer focus
Supply Chain Think differently about sourcing and * Moen ProjectNet for collaborative design with
fulfiliment. suppliers
» General Motors Celta use of integrated supply
and online sales
Presence Create new distribution channels or » Starbucks music CD sales in coffee stores
innovative points of presence, including * Diebold RemoteTeller System for banking
the places where offerings can be
bought or used by customers.
Networking Create network-centric intelligent and » (Otis Remote Elevator Monitoring service
integrated offerings. * Department of Defense Network Centric Warfare
Brand Leverage a brand into new domains. » Virgin Group “branded venture capital®

Copyright TIEC © 2011
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11.6 Innovation for Growth

Built on Innovation Value Chain Model, with innovation process depicted below, and

considering 5 main dimensions in measuring innovativeness

Innovation Strategy why, what, Where, When.
- ldea Generation ( creativity )

- Selection —which

- Implementation

- Organization (how)
Innovation Strategy
- Why, what, where, when

Selection
- Which

Organisation
- How

12 Innovation measurement models (Comparison)

Table 3 illustrates a summarized comparison between different innovation measurement
models and their respective focuses, and dimensions. Some examples of assessment tools
that are developed based on these models are also provided when available.
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Measurement
Ex. of tools Focus Dimensions Remarks
Model
Adequate when innovation
. process on its infancy. It
= Innovation process _— _— T - ) -
. rategy, process, organization , Linkage, ighlights key dimensions o
Diamond Model * Improve * Enabling factors &Y. P 8 & AT
- Linkage and learning innovation process as well as

= Tech. innovation or
= product innovation
Funnel Model focus
= R&D process as the

core activity

; = NESTA
Innovation value ‘ = Idea Management
. = |nnovation for
chain (IVC) = Qutput performance
growth
= |nnovation
| Cert = linkage
= |nnoCer
Oslo Manual ) = outputin certain
=  |nnoBiz .
duration
=  |nnovation = |nnovation output
radar performance

Strategic Thinking, portfolio Management &
Metrics, Research, ldeation; Insight,
Targeting; Innovation Development; Market
Development; and Selling.

Generation, Conversion , Diffusion
Knowledge acquisition, Building Innovation,
commercializing Innovation

Innovation, Linkage, Demand, Infrastructure

and institutional framework, and Innovation
Policies

Offerings, customers, processes, marketing

its enabling institutional
factor

Adequate model when there
is a due innovation process in
the organization

Emphasizes the assessment
of the output of innovation
process.

Very beneficial when
considering country level
international comparisons

Does not ensure the
sustainability of innovation
process

Table 3 A summarized comparison between different innovation measurement models
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13 Classifying firms by degree of innovativeness

According to Oslo manual, third edition, firms are classified according to their degree of

innovativeness as follows:

The innovative firm is one that has introduced an innovation during the period under

review. The innovations need not have been a commercial success — many innovations fail.

An innovation active firm is one that has had innovation activities during the period under
review, including those with ongoing and abandoned activities. In other words, firms that
have had innovation activities during the period under review, regardless of whether the

activity resulted in the implementation of an innovation, are innovation active.

A potentially innovative firm is one type of “innovation active firm”, that has made

innovation efforts but not achieved results. This is a key element in innovation policies: to

help them overcome the obstacles that prevent them from being innovative (converting

efforts into innovations).

14 Innovation in Developing countries

In this section, few factors that characterize innovation in developing countries are

discussed, as well as how these factors could be addressed to encourage innovation:

In the developing world, innovation is preferentially done by introducing incrementally-
innovative products, which are new to the firm but not to the industry. Since risk is
especially consequential in resource-poor settings, this approach enables the firm to manage
risk by building on the innovations of others. The lower-risk approach, while less likely to
cause a large loss of money, also holds fewer rewards and is a compromised approach to
genuine entrepreneurship. Furthermore, at some point, novel innovation is inevitable if

progress is to be made.

Both small and large firms have advantages and disadvantages in creating innovation. On the
one hand, small firms are more responsive to consumer needs and environmental changes
and also can communicate this information more rapidly internally. They also have a flatter
management structure, which facilitates dialogue between workers and executives. On the
other hand, large firms have considerably more financial and human resources, as well as

more developments in infrastructure, in research and development, marketing, and finance.
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Moreover, their large scale provides them a higher capacity to manufacture and distribute
products. Overall, it is observed that large-scale firms introduce the lion’s share of
innovation in developing countries. The result is that innovations are not as sensitive to local

needs. Moreover, little legislation has been enacted to support small business

In developing countries, the main reason for conducting innovation surveys is to inform
public policy making and the design of business strategies, with the main focus on the
generation, diffusion, appropriation and use of new knowledge in businesses. Less priority is
given to cross-country comparisons and benchmarking. Therefore, measurement exercises
should focus on the innovation process rather than its outputs and emphasize how

capabilities, efforts and results are dealt with.

A particular subject of interest in developing countries is the “potentially innovative firm”.
Innovation-active firms are those “that have had innovation activities during the period
under review, including those with ongoing and abandoned activities”. Potentially innovative
firms are a subset of these, those that have made innovation efforts (i.e. conducted
innovation activities) but have not achieved results (innovations) during the period of
analysis. Inside this group, might be found businesses that have innovated in the past, or
businesses that may innovate in the near future. Nevertheless, considering that products
and processes become obsolete rapidly, the existence of a large number of potentially
innovative enterprises may suggest strong barriers to innovation, or premature attempts to
innovate in the absence of the necessary resources. A key element in innovation policies in
developing countries is to assist potentially innovative firms to overcome the obstacles that

prevent them from being innovative and to convert their efforts into innovations.

15 Guidelines for selecting/ developing the required

innovativeness measure.

There no standardized framework or measurement tool that meets all of the needs of all
relevant players involved in Innovation Management activities (companies, intermediaries,
government, VCs, and banks ). However a perfect innovation metric would balance accuracy,
longevity, comparability and ease of collection. It would precisely measure what matters
according to the current phase of innovation in a particular industry. It would do so
consistently over a long period of time, allowing comparisons across companies, and be easy

to collect.
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for the purpose of the intended measure, the tool should be designed able to do the

following:

Generate value for the company (using self assessment tool - only if the user
consider the tool valuable can it increase market acceptance)
Provide policy makers with information for decision support
Focus on the innovation process capability, and its enabling factors rather than
specific focus on a certain type of innovation, to ensure the performance
sustainability.
Provide detailed insight on what hinder innovation within the organization
Simple and effective (on line tool)
The measurement results should be confidential (the tool should be promoted and
maintained by a governmental body such as TIEC)
Firm’s capabilities are what mainly allow it to take advantage of market
opportunities. The most significant innovation capability is the knowledge
accumulated by the firm, which is mainly embedded in human resources, but is also
in procedures, routines and other characteristics of the firm. Knowledge about
innovation capabilities and the firm’s efforts to increase these are key to
understanding its present and future performance. Innovation capabilities condition
the design of strategies to introduce changes, improvements and/or innovations
(innovation strategies). If innovation strategies are at the heart of policy interest,
innovation capabilities are the most important issue for the design of an innovation
survey in developing countries.
Many difficulties are involved in measuring innovation capabilities, since it is
necessary to measure knowledge that is not codified, but “stored” in individuals’
minds or organizational routines. At the same time, it is not easy to obtain reliable
data from firms about the exchange of knowledge with other agents or
organizations. The priority given in developing countries to measuring innovation
capabilities motivates placing additional emphasis on certain aspects of surveys:

0 Human resources.

0 Linkages.
Emphasis should be put on measuring linkages. In order to enable the weighting of
the firm’s different linkages, a proxy measure of complexity can be developed by
crossing “type” and “objective” of the linkages. This can be done by establishing a

matrix of linkage agents (i.e. universities, technical and vocational training
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institutions, technological centers, test labs, suppliers, clients, head office,
enterprises belonging to the same group, other firms, consultants, R&D firms, public
S&T agencies), and types of linkage (including open information sources, acquisition
of knowledge and technology, and innovation co-operation, supplemented by
complementary activities, particularly access to new sources of financing and to
commercial information).

e In later stages, and after promoting innovation concept and processes, the intended
Innovation measurement should produce results comparable to those obtained by

developed countries for benchmarking, and involvement in international index.

16 Factors hampering innovation activities

Understanding the factors that affect the innovation performance would be of great benefit
to be addressed on the required measure. This section summarizes major factors that were

reported in the literature to impede innovation activities.
16.1 Knowledge factors:

- Lack of qualified personnel: Within the enterprise / In the labor market

- Lack of information on technology / markets

- Deficiencies in the availability of external services

- Difficulty in finding co-operation partners for: Product or process development
/Marketing partnerships

- Organizational rigidities within the enterprise: Attitude of personnel/ managers

towards change, Managerial structure of enterprise
16.2 Institutional factors:

- lLack of infrastructure
- Weakness of property rights

- Legislation, regulations, standards, taxation
16.3 Cost factors:

- Excessive perceived risks
- Cost too high

- Lack of funds within the enterprise

Copyright TIEC © 2011
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- Lack of finance from sources outside the enterprise: Venture capital / Public sources

of funding

16.4 Market factors:

- Uncertain demand for innovative goods or services

- Potential market dominated by established Enterprises

17 Conclusion and Recommendation

Innovation is a difficult concept to understand and implement .Given the current
understanding of the innovation process, establishing an adequate and accurate
measurement system right away is unlikely; instead starting an initial set of measures is a

better approach to begin measuring innovation

When establishing measures of innovation, establishing a clear objective and purpose for
doing so is a must, once the purpose is defined, and the scope of measures is established,
then critical inputs, activities and outputs are identified. For example if one is developing a
process measure to ensure it effectiveness. Focus would be into inputs, activities and
outputs. If developing an innovation index for an organization is of interest, factors such as

variation between entities and key selected processes of measures must be considered.

Innovation process sustainability is the only way for companies and sector growth as this will
lead to the next level of competitive advantage, and based on our understanding of
innovation as an organization process capability that needs to be built and promoted
before gaining the output, focus should be given to assess this “process” and its enabling

factors in order to ensure sustainability.

Given also that the current state of innovation in developing countries has not yet reached a
level of maturity that allows us to focus on measuring the outcomes of this process. The

recommended action for innovation measurement would be as follows:

A simple and effective self assessment tool; promoted by TIEC, that focuses on the
innovation process and its enabling factors in particular would be of a great benefit in the

current phase for both beneficiaries; companies, and TIEC.

e For a company, it would help in identify the weakness and the bottle necks that may

hinder the innovation process from harvesting its expected outcomes.
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e For TIEC it would be of great value to get information that provide insight about
what can improve and accelerate innovation process and accordingly can advocate
policy makers regarding the obstacles that affect the performance negatively, or
policies that encourage and expedite innovation process in Egypt on both firm and
national level. Also TIEC can tailor some specific programs/ Initiatives to address

common weaknesses reported by the beneficiaries.

Based on process capability perspective, the key dimensions that should be assessed are
innovation strategy, innovation life cycle, Innovation culture, Innovation results and the
enabling factors such as human resources and knowledge management (this would include
linkage to another entities for knowledge acquisition assessment). These dimensions are
covered in the diamond model and are emphasized as the key aspects for innovation
assessment. Each dimension could be assessed by a set of questions that directly address
the main indicators for that dimension. A company profile could be depicted accordingly to

identify the organization level of innovativeness.

Such a multi-dimensional view will assist policymakers understand the dynamics of
innovation, highlight policy implications and better inform those who must make decisions

impacting the innovation process.

Finally, The nation should aggressively engage in a government wide effort, coordinated
internationally, to develop innovation metrics that look beyond innovation inputs, outcomes
and innovation processes. An up to date view requires more attention to the demand for
innovation, customer value creation and global markets; and, to related determinants such
as knowledge process flows, interfirm linkages, government policy environment and the

infrastructure for innovation.
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