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Abstract  
Innovation is one of the most important factors behind today´s global economic growth and prosperity. 

In the current economic climate, increasing global competition and rapidly changing environment, an 

organisations ability to innovate is regarded as a key factor for success. It is widely accepted that 

creating new processes, products and procedures are vital for productivity and growth in all sectors. 

The literature on innovation measurements areas and utilities is voluminous and diverse. Assessing 

and measuring the complex conditions that influence a firm’s innovation capability is a challenging 

task, due to the inconsistency, inaccessibility, and complexity of measures. An integrative and holistic 

innovation capability assessment framework should include all aspects of innovation. This study 

attempt to address this gap, the lack of a holistic innovation capability assessment framework (HICAF) 

in project-based firms, by (a) reviewing the literature on innovation, innovation assessment, and 

measurement areas (b) through a qualitative case study exploring the factors promoting innovation in 

project-based firms (c) integrating the findings into a holistic assessment framework (d) generating 

items, in form of a statement, to address the underlying construct of each identified factor (e) applying 

the proposed framework within an organisation and statistically validating the instrument to achieve 

item homogeneity. Internal consistency reliability estimates have been utilized to produce a final 

framework consisting of 57 statistically validated items and eight theoretically grounded categories 

with 19 corresponding factors promoting innovation, also called enablers, in technology-orientated 

project-based organisations. In addition to the identified literature findings, the case study resulted in 

two new enablers, time management, and quality, which are not necessarily specific for project-based 

organisations, rather specific for the observed organisation. The performed case study is insufficient 

for determining whether there are any specific enablers for project-based organisations. The 

advantages of HICAF lies in its simplicity due to practical applicability in a large scale and facilitates 

managers to diagnose the organisation and recognize true symptoms to then apply appropriate 

treatment and remedies. A frequent application of HICAF can also help to study the effect of specific 

treatment and remedies in relation to innovation capability.   
 

 

Keywords: Innovation, Innovation Assessment, Innovation Measurement, Innovation Enabler, Inno-

vation Capability, Innovation Survey, Internal Consistency Reliability, Project-based Organisations. 
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1 Introduction 
Innovation is one of the most important factors behind today´s global economic growth and prosperity 

(Maier et al. 2015). In the current economic climate, increasing global competition, and rapidly 

changing organisations, an organisations ability to innovate is regarded as a key factor for success; it 

is widely accepted that creating new processes, products, and procedures are vital for productivity 

and growth in all sectors (Shipton et al., 2006). This realization has led to an explosion of activities 

ranging from academic papers on theoretical models, government policies, to countless consulting 

firms offering to enhance innovation in the workplace. There exists a general understanding that the 

innovative potential of an organisation resides in the knowledge, skills, and abilities of the employees 

(Patterson et al., 2009), and is affected by organisational conditions such as structural characteristics, 

behaviours, managerial aspects, cultural and climate aspects, and monetary efforts (Adams et al., 

2006). Researchers tend to agree that an organisation´s ability to innovate is influenced by several 

factors, referred to as enablers within this thesis, which has been broadly studied. However, these 

enablers influencing a firm’s innovation capability has been investigated to some extent 

independently and from different perspectives, thus, the findings lack integration. Consequently, the 

literature on innovation measurements areas and utilities is voluminous and diverse. Measuring or 

assessing the complex conditions that influence a firm’s innovation capability is a challenging task, 

due to the inconsistency, inaccessibility, and complexity of measures. An integrative and holistic 

innovation capability measurement framework should include all aspects of innovation and their 

corresponding measurement areas. (Adams et al., 2006)  
 

Innovative organisations emphasize and integrates their innovation strategy, and have well-defined 

objectives and goals across all levels of the organisation (Barczak et al., 2009). Another important 

aspect of innovation success is the devotion of required and dedicated resources to the innovation 

process (Cooper and Kleinschmidt, 2007) that according to Keegan and Turner (2002) can be costly 

and devastating if not handled with caution. In order to achieve this, leaders must understand how to 

promote innovation and how to assess the essential conditions required to be innovative. An 

innovation capability assessment framework could facilitate the process of integrating innovation 

strategy with the overall organisational strategy. A holistic assessment of an organisations innovation 

capability could also facilitate effective resource allocation by ensuring that appropriate areas are 

identified and treated. When appropriated treatments are implemented in an organisation a self-

sustaining engine for innovation could be developed (Koen et al., 2001). The use of a holistic 

innovation capability assessment framework overtime can facilitate to achieve a self-sustaining 

innovation engine, and help to study the effect of organisational changes. 
 

The underlying driving force for research and development of the historically dominant market 

economy has been to create economic growth, with a focus on production and efficiency of new 

products (Drejer, 2004). Indeed, the primary objective of the general innovation research has been on 

products and processes (Garcia and Calantone, 2002; Hauser, 2006), and on functionally organized 

firms rather than project-based companies with a distinct type of organisational structure 

(Blindenbach-Driessen and van den Ende, 2006). There exist various proposed approaches to measure 

innovation, or some significant aspect of innovation, such as Innovation Climate Questionnaire (ICQ) 

(Ekvall, 1996), Innovation Potential Indicator (IPI) (Patterson, 2003), Team Clime Inventory (TCI) 

(Andersson and West, 1998), and Community Innovation Survey (CIS) (OECD, 2005). The primary 

focus of these approaches is in specific areas of innovation in product-based firms. Although project-

based organisations are an emerging organisational form to integrate diverse and specialized 

intellectual resources and expertise (Thiry and Dequire, 2007), no scientifically validated instrument 

for exploring innovation capability holistically in a project-based firm can be found. Furthermore, 

different research fields, such as management, business, economics and organisational psychology 

tend to explore the concept of innovation from a different perspective and often ignore findings from 

other disciplines, which partly explains the lack of integration (Patterson et al., 2009). Organisational 
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psychologists have for example focused on creativity; the management and business communities 

have studied primarily organisational innovation focusing on foremost innovation output. 

Consequently, these diversities have led to confusion in terminology regarding innovation, thus, also 

partly contributing to the lack of integration. (Adams et al., 2006) 
 

This study attempt to address this gap, the lack of a holistic innovation capability assessment 

framework, referred to as HICAF in this thesis, in project-based firms, by (a) reviewing the literature 

on innovation measurement and assessment areas (b) through a qualitative case study exploring the 

factors that promote innovation in project-based firms (c) integrating the findings into a holistic 

assessment instrument (d) generating items, in form of a statement, to address the underlying 

construct of each enabler (e) applying the proposed framework within an organisation, and 

statistically validating the proposed instrument to achieve item homogeneity.  
 

1.1 Overall Aim 
The purpose of this study is to identify enablers that promote innovation to then later develop new 

and increased knowledge on how innovation capability in project-based firms can be assessed. By 

exploring the enablers and their corresponding measurement and assessment areas, this study aims to 

develop an integrative holistic innovation capability assessment framework for project-based firms. 

To achieve this goal, three interrelated research questions are identified and investigated: 

How can the enablers that promote innovation in an organisation be assessed? 

What are the enablers that are unique to project-based organisations? 

How can the innovation capability of project-based organisations be holistically assessed? 

 

1.2 Scope 
This study focuses on technology-orientated project-based organisations and its overall innovation 

capability. In other words, assessing the essential conditions required to be innovative rather than 

measuring the innovation process and the results of it.  It is beyond the scope of this study to explore 

to which extent project-based organisations differ from non-project-based organisations. Furthermore, 

the holistic assessment instrument is restricted to a perceptual approach, i.e. a questionnaire is used 

to explore perceptions of the conditions required to be innovative. The literary defined measurement 

areas, in Chap. 3, are utilized as assessment areas within this study.  

 

1.3 Significance of Study 
There are many organisational publications available that address how innovation-promoting factors 

can be measured and assessed in a product-based company. However, there are few suggestions, if 

any, on how innovation-promoting factors can holistically be assessed and measured in project-based 

organisations. In today´s economic climate, it is vital to understand the significance of innovation and 

the conditions required to be innovative. Enhancing innovation is not about quick fixes, but rather it 

is about recognising true symptoms, identifying their cause and then applying the appropriate treat-

ment and remedies. The result of this study has the potential to lay a foundation for areas that are 

interesting for project-based organisations to explore. Project-based organisations are expected to 

benefit from the results of this study in a way that enables them to introduce and encourage activities 

that promote the overall innovation capability of the organisation. By using the proposed framework, 

project-based organisations can see the effect change within the organisation has had on selected areas.  



Innovation Capability in Project-based Organisations  2016-06-03 

Development and Validation of a Holistic Innovation Capability Assessment Framework (HICAF) 

Jakob Melander and Jamshid Jahid 

 

9 

2 Extended Background 
The present chapter has the objective of summarizing the concept of innovation and describing pro-

ject-based organisations. 

 

2.1 Definition of Innovation 
Innovation is a complex phenomenon; no single discipline addresses all aspects of innovation. 

Combining insight from several disciplines is essential for a comprehensive understanding. Such 

disciplines are economics, management science, cognitive science, and organisational science. Each 

of these disciplines proposes definitions that are aligned with the paradigm of the discipline, and thus, 

innovation has been defined from different perspectives (Damanpour and Schneider, 2006). Today, 

the literature on innovation is vast and diverse, keeping up-to-date with one specific research field 

within innovation is challenging. The literature distinguishes between invention and innovation. 

Invention is seen as the first occurrence of an idea for a new product, service or process while 

innovation is the realization of this invention. (Fagerberg et al., 2005) Other scholars define 

innovation as:  
 

A process of bringing new, problem-solving, ideas into uses (Amabile, 1998a; Kanter, 1983);   

The implementation, or the significant improvement, of a new product, service, process, a new 

marketing strategy, an organisational strategy or a new business strategy, workplace organisation 

or external relations management (Maier et al., 2014; OECD 2005; Purcărea 2011). 

West and Farr (1989) has proposed a broader definition: 

The intentional introduction and application within a role, group or organisation of ideas, process, 

products or procedures, new to the relevant unit of adoption, designed to significantly benefit role 

performance, the group, the organisation or the wider society. 

The important distinction is sometimes difficult to make, invention and innovation can be closely 

linked. In many cases, there is a time lag between the two. It can take several years or more before an 

invention is carried out into practice (Rogers, 1995). This due to the insufficient conditions for 

commercialization, such as the unavailability of vital production inputs, lacking a sufficient market 

need, or legal impediments. Hence, the commercialization of inventions may require complementary 

invention(s) and innovation(s), which emphasizes the fact that invention and innovation is a 

continuous process, and that system perspective can be applied. There is also the matter of imitation, 

if A introduces a particular innovation in one context and B later introduces the same innovation in 

another context, then B can be seen as an imitator. However, Fagerberg et al., (2005) argues that this 

is a matter of convention and that imitation can lead to new innovation(s). 
 

Innovation can be classified according to “type”: new products, new methods of production, new 

sources of supply, the exploitation of new markets, and new ways to organize business. (Fagerberg et 

al., 2005). Schmookler (1966) argues for the distinction between product technology and process 

technology as critical for understanding the phenomenon due to the fact that their economic and social 

aspects differ. The former is defined as the knowledge about how to create or improve products and 

the latter as how to produce them. Edquist et al., (2001) suggest dividing process innovation into 

technological process innovation and organisational process innovation. The former concerns new 

type of machinery and the latter related to new ways to organize work. Innovation can also be 

classified according to how radical they are compared to current state (Freeman and Soete, 1997). 

Continuous improvements are classified as incremental innovations while radical innovations are 

characterized by entirely new improvements. However, the cumulative impact, economic and social, 

of incremental innovations is not necessarily less than of radical innovations (Lundvall, 1992).  
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While inventions may occur for example in universities, innovation is mostly carried out in firms and 

other organisations, such as hospitals (Fagerberg et al., 2005). Von Hippel (1998) and Lundvall (1988) 

argue that in many cases, the experience of the user, not science, is the most important source of 

innovation. Commercialization of inventions requires that firms normally need to combine several 

different types of knowledge, capabilities, skills and resources. Hence, the role of the innovator, a 

person or an organisational unit responsible for managing the implementation of an invention, may 

differ from that of the inventor. (Fagerberg et al., 2005) 
 

2.2 Organisational Innovation 
The term organisational innovation generally refers to the creation or adaptation of an idea or 

behaviour new to the organisation (Daft, 1978; Damanpour, 1996). Although, the phenomenon is 

subject to different interpretations within the literature, it can be classified into three main areas: 

organisational design theories focus on the link between structural forms of an organisation and the 

ability to innovate; theories of organisational cognition and learning focus on the micro-level process 

development for problem solving (see Chap. 2.2.1); organisational change and adaption concerns 

the creation of new organisational forms and the ability to overcome inertia (Fagerberg et al., 2005). 
 

Within the research field of organisational design theories, the main objective has been to identify 

the structural characteristics of an innovative organisation, or the impact of organisational structure 

on the process of innovation (Fagerberg et al., 2005). Burns and Stalkers (1961) studied how 

organisational structure affects innovation capability, in terms of rate of change and complexity can 

firms be grouped into one of the two main types, mechanistic and organic. The former is classified 

as more rigid, hierarchical, and is suited to stable conditions. It characteristics are: (Burns and Stalkers 

1961)  
 

tasks are broken down into specialized, functionally differentiated work, and personal tasks are 

conducted in an abstract way, more or less distinctive from the organisation as a whole; 

roles are attached to the precise definition of rights, obligations, and responsibilities of a func-

tional position, which lead to a hierarchical structure of control, authority, and communication; 

holistic knowledge is located exclusively at the top of the hierarchy; 

vertical interactions between members of the organisation, i.e. superior and subordinate relation-

ships. 

The latter type, organic form, is a more fluid set of arrangements, more adaptable to conditions of 

rapid change and innovation. It characteristics are: (Burns and Stalkers, 1961) 
 

individual tasks are more focused on the common task of the organisations and interactions with 

others enables adjustment and redefinitions of tasks; 

network structure of control authority and communication; 

network-located knowledge and the direction of communication is lateral; 

attached affiliations and expertise external to the firm. 

As innovation becomes more important and the pace of environmental change accelerates, firms tend 

to move towards the organic form. Although, a mixture of both types could be found in some 

organisations (Fagerberg et al., 2005).  
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Organisational change and adaption theories seek to explore the relationships between organisational 

change and innovation. Research emphasizes the forces of organisational inertia and claims that 

organisations respond slowly and incrementally to environmental changes (Fagerberg et al., 2005). 

Hanna and Freeman (1984) argue that radical changes in strategy and structure, in response to 

environmental changes, are seldom successful due to the strong inertial forces. Such forces are 

inherent in the structure and routine of the organisations. Another source of resistance to change is 

found in institutional and social contexts: values, norms, and beliefs (Hinings et al., 1996).  
 

2.2.1 Innovation Management 
The goal of innovation management is to create an environment within the organisation where 

innovation, to both product and organisational innovation, is encouraged (Rickne et al., 2012). A set 

of tools included in Innovation management enhances the cooperation between managers and 

employees´ by having a common understanding of processes and goals. Furthermore, innovation 

management can help the organisation to respond to external and internal opportunities. (Kelly and 

Kranzburg, 1978) Granstrand et al., (1997) emphasizes that the innovative capacity of a firm depend 

on the interaction with the outside world for gathering knowledge. This so-called absorptive capacity 

is a must for innovative companies. Another important aspect of organizing for innovation is internal 

interactions and relations with external partners. Openness and sufficient freedom in experimenting 

with new solutions are considered essential for innovative organisations. (Fagerberg et al., 2005) 
 

In an innovative enterprise, strategy, finance, and organisational structure is interlinked in an 

uncertain process with learning as an outcome. Innovation is a learning process on how to transform 

inventions to generate higher quality, lower cost, etcetera. (Fagerberg et al., 2005) The innovation 

process is uncertain, by definition, what needs to be learned to succeed with innovation can only come 

from the innovative process itself (O´Sullivan, 2000). Learning is a social activity that cannot be done 

at once, the process of innovation is cumulative, and therefore, it requires a financial commitment. 

The process of innovation is also collective when learning cannot be done alone, and thus, it requires 

social integration. (Fagerberg et al., 2005) Innovation management tools and techniques can create 

room for creativity and thus a continuous development of the organisation can proceed. (Clark, 1980) 

Common tools included are brainstorming, product lifecycle management, idea management, TRIZ, 

innovation project management, and more. 
 

2.3 Measuring Innovation 
For some aspects of innovation, it is difficult to quantify and to measure, because innovation, by 

definition, is a multidimensional novelty. Its characteristics include learning, changing competences 

and capabilities (O´Sullivan, 2000), that can be difficult to measure (Adams et al., 2006). Apart from 

the difficulty of measuring, for example, changed competences and capabilities, there lies an issue of 

what new means. Must an innovation contain an idea that is new to the world, or just new to the firm? 

In general, what type of novelty is considered to be innovative? These issues have, to some extent, 

been addressed in the development of innovation indicators and measurements areas. (Fagerberg et 

al., 2005) 
 

Kline and Rosenberg (1986) has studied some basic aspects of innovation in relation to innovation 

measurement.  They argue that innovation is not a linear process, but an iterative knowledge creation 

process involving many interactions and feedbacks. They also emphasize that innovation involves 

multiple inputs and that it does not depend on the invention process. An innovation indicator should 

be able to take these considerations, as the implications of incremental innovation, into account. 
Existing indicators used in science, technology, and innovation (STI) include: R&D data, as a measure 

of innovation input only; Patent data is used as an indicator of inventions, with the disadvantage of 

missing non-patented inventions and that it is primarily an indicator of inventions rather than 
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innovation (Klienknecht et al., 2002). Other types of indicators include the innovation survey that is 

divided into two basic types: firm-level based that focus on innovation activity, asking about general 

innovation inputs and outputs; and those surveys that focus on significant technological innovations, 

identified through expert appraisal or new product announcements (Fagerberg et al., 2005). The first 

approach is called the subject approach since it focuses on the innovation process itself; the second is 

known as the object approach, due to the focus on the objective output of the innovation process, the 

technology itself (Archibugi and Pianta, 1996). One example of the subject approach is the 

Community Innovation Survey (CIS), developed by the European Commission. CIS was an attempt 

to collect internationally comparable direct measures of innovations outputs. It collected data on the 

following topics (Fagerberg et al., 2005): 
 

Expenditures on activities related to the innovation of new products (R&D), training, design, 

market exploration, equipment acquisition. Hence, it also focuses on non-R&D input to the inno-

vation process; 

Product outputs of both incrementally and radically changes, and sales following from these prod-

ucts; 

Source of information relevant to innovation; 

Technological collaborations; 

Perceptions of obstacles to innovation, and factors promoting innovation. 

Due to the availability of economic measures, the CIS is more concentrated on technologically 

changed products. Some aspects of innovation change, such as organisational change, underlying 

learning process, knowledge creation, etc. are excluded. However, focusing on technological changes 

in products creates consistency between the concept of change, and novelty. Therefore, it permits 

economic commensurability across firms and industries. (Fagerberg et al., 2005)  
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2.4 Project-based Organisations 

Project-based firms are firms that are set up around projects (Gann and Salter, 2000), and can produce 

complex products and services for their clients (De Brentani and Ragot, 1996; Prencipe et al., 2003). 

Products or systems, such as IT systems, is often an integration that the services usually consist of, 

and often delivered in a business-to-business environment. (Hobday, 2000) Projects that are executed 

by order of a specific external client are called business projects, and these projects offer a unique 

solution to each client. These projects are often managed individually (Hobday, 2000), and terms of 

a contract agreed with the client (Turner, 1999). In business projects, the client often initiates the 

project, establish a specification, provides with financial resources, and at the end favour from the 

deliverables (Turner, 1999). When taking on a business project a multi-disciplinary team is more than 

often used, and if the project is a more complex character more disciplines are involved. To succeed 

in a business project, it is important with expertise and reputation. However, many project-based firms 

are considering to offset the variation in the demand for temporary staff in the form of consultants or 

other similar alternatives. Depending on the duration, content, and project size, business projects can 

differ from one to another. For instance, the content of a construction project bears little similarities 

with an IT project. Even though they do not have the same type of content, the project phases are 

alike, from concept definition, design, construction, implementation, to testing and operation, but 

worth mentioning is that all these phases are not included in every project. (Blindenbach-Driessen 

and van den Ende, 2006) 
 

Project-based firms are working with development projects where the aim is to be innovative. 

(Blindenbach-Driessen and van den Ende, 2006) However, innovation activities in project-based 

firms are not necessarily performed in separate in the R&D departments but are often executed in 

relation to business projects (Gann and Salter, 2000).  Keegan and Turner (2002) argue that traditional 

linear project management practices have a negative impact on the success of innovative activities in 

business projects where innovations are developed. Project-based firms deliver a unique service that 

requires the organisational structure to be less hierarchy and a higher span of control than companies 

that are into manufacturing (Woodward, 1980). The functional organisation is less important than the 

firms’ business projects. The organisational structure of a project-based firm is often divided into 

areas of expertise, combining sales, research, and production in one department committed to the 

chosen task, this will subsequently do so the functional departments are redundant. (Hobday, 2000) 

In addition, project management, internal collaboration, and the collaboration with customers and 

suppliers is a unique capability for project-based firms (Blindenbach-Driessen and van den Ende, 

2006).  
 
Keegan and Turner (2002) have studied the management of innovation in project-based firms. They 

mention that the business conditions have become more and more complex, and firms, therefore, seek 

to be competitive in new ways, new applications for their technologies, and a new market for their 

products. The results have shown that traditional innovation ideas are relevant to project-based firms, 

and some are also used in the real world. According to the authors, project-based firms are always 

innovating, their work is always unique, always delivered to tailored designs, and always achieving 

something new. In other words, no projects are the same.  
 

The communication within the studied firms was flowing and informal. Even though there were clear 

hierarchies and organisational titles, the decision-making authority is based on knowledge rather than 

the organisational title. This can be allowed when the firms are flat, fast and flexible. Keegan and 

Turner (2002) means that the project-based firms are doing the opposite of what traditional ideas 

about how to innovate, in the form of de-emphasizing planning and control. Project-based firms have 

difficulty in knowing how to assess and measure innovation in projects, and many have made the 

mistake to evaluate these against projects with limited opportunities for innovation. Thus, some 

projects have been eliminated.  
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Those firms that have the highest success rate of innovation are those that found the right combination 

between information, service, and technology. This was done by having experts working with differ-

ent projects and freed them from strict evolution at regular intervals. The attitude among people within 

the various firms did not see the usefulness of innovation per se, but how innovation can make their 

companies more competitive. There are divergent views on innovation depending on where in the 

organisation people are asked. Innovation is costly and can be devastating if not handled by a good 

steering group. Keegan and Turner (2002) mean that the firms today advocate how to manage projects 

correctly, instead of how to effectively manage innovation. When evaluating a project, strictly pre-

defined criteria, at early stages of a project, can stifle innovation. Mostly because the projects with 

possible potential for innovation gets eliminated in early stages because they do not produce quick 

positive results.   

 



Innovation Capability in Project-based Organisations  2016-06-03 

Development and Validation of a Holistic Innovation Capability Assessment Framework (HICAF) 

Jakob Melander and Jamshid Jahid 

 

15 

3 Research Methodology 
In pursuit of a holistic innovation capability assessment framework in project-based firms, an 

extensive literature review within the research field of innovation, innovation assessment areas, and 

measurement areas was conducted as a first step towards understanding the innovation phenomenon 

and existing measurement and assessment approaches. Through the review of the literature and the 

research problem, three interrelated research questions were identified. Due to the fact that innovation, 

by definition, is a multidimensional phenomenon occurring in a social context (Fagerberg et al., 2005; 

Fernando, 2006; West and Farr, 1989), a social constructivist perspective is applied in this study with 

the aim of developing new and increased knowledge related to the identified research questions.  
 

In seeking to understand better, and to develop an assessment framework, how innovation capability 

in project-based firms can be assessed, an exploratory sequential mixed method research approach 

through a case study design is utilized in this study. The selected strategy of inquiry has used the 

existing body of literature, key informant in-depth interviews with semi-structured open-ended 

questions as the primary data collection source. The qualitative data is then analysed through an 

inductive content analysis with the aim of integrating and summarizing innovation enablers and their 

corresponding assessment areas. The findings are then followed up quantitatively, using a survey, 

with the aim of generalizing and validating the qualitative findings. Finally, the numeric data is 

statistically analysed to develop the proposed framework further and to provide managerial 

recommendations. The research design is illustrated in Figure 1 and described in more detailed in 

Chap. 3.1-3.7. 
 

 

Figure 1. Research design. 
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3.1 Research Approach 

This study applies both qualitative and quantitative research approach with the intention of 

overcoming specific shortcomings or weaknesses of applying either qualitative or qualitative 

approach. According to Creswell (2003): 
 

Qualitative research is exploratory and is useful when the researcher does not know the 

important variables to examine. This type of approach may be needed because the topic 

is new, the topic has never been addressed with a certain sample or group of people or 

existing theories do not apply to the particular sample or group under study. 

With this in mind and the fact that the subject being studied is a multidimensional phenomenon 

occurring in a social context (Fagerberg et al., 2005; West and Farr, 1989), the research approach of 

the study is selected to be foremost qualitative. Although qualitative research is time-consuming and 

requires a greater clarity of goals (Berg, 2001), it can provide a holistic view of the phenomenon being 

studied (Creswell, 2003), by identifying the less obvious factors as well as trivial factors (Jankowicz, 

1995). It is argued that a holistic exploration of the subject being studied is essential to generalizability 

and practical recommendations. 
 

Generally, a quantitative approach is preferred when primary data can be measured in numbers and 

statistically analysed (Creswell, 2003).  Consequently, the research questions are expected to be 

poorly understood using only a quantitative approach. In this study, although quantitative data is not 

neglected during the data collection process, the primary data collected is expressed in words and 

analysed through descriptions and identification of concepts. However, the desired innovation 

assessment framework is by nature quantitative, and hence, analysed quantitatively when applied 

within the unit of analysis of this study to validate the findings and to provide practical 

recommendations for the firm in question (see Chap. 5). In seeking of significant themes of innovation 

assessment areas related to project-based organisations’, data is collected through a case study 

approach. 
 

3.2 Strategy of Inquiry 
Case study design is an example of field-based strategy of inquiry based on in-depth examinations of 

real-world operations, processes and systems conditions (Berg, 2001; McCutcheon and Meredith, 

1993; Yin, 1993), which can potentially improve the relevance and workability of resulting 

management theory (McCutcheon and Meredith, 1993; Yin, 1993). Yin (1994) argues that case study 

permits the inquiry to retain a holistic and meaningful characteristics of real-life events, including 

organisational and managerial processes. Case study research design is restricted by time and activity, 

and detailed information is collected using a variety of data collection procedures over a sustained 

period of time (Stake, 1995). With this in mind and the fact that this study aims at exploring a complex 

phenomenon within a limited group of people in a single organisation, a case study is selected as the 

most appropriate strategy of inquiry. In the process of developing the strategy of inquiry, Yin (1994) 

suggest identifying the following features of case study research design: research questions; 

propositions (if there are any); unit(s) of analysis; logic linkage between data and propositions; and 

data interpretation criteria.  
 

Case study research design is generally appropriate when the study aims at answering why, how and 

what types of research questions (Yin, 1994). This is aligned with the identified research questions of 

the study, with the exception of why types of questions. Furthermore, case study is recommended for 

the exploration of issues in the past and the present, in a single system (single case study) or a 

comparison between several systems (comparative case study) (Jankowicz, 1995). In this study, a 

single case study is applied, and a functionally-defined organisational unit, which is characterized by 

a strong focus on project-oriented work, is selected as the unit of analysis. Finally, the data 
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interpretation criteria used in this case study is non-standardized and seeks to describe and identify 

concepts and commonalities. 
 

There exist various types of case study design, exploratory, explanatory or descriptive (Yin, 1994). 

Exploratory case study design is suited when none or little information is available on the subject 

under investigation (Sekaran, 2000). Berg (2001) argues that in exploratory approaches, data 

collection can be conducted before defining the research questions. In this study, the primary data 

was collected after the research questions were identified. However, the literature review was 

undertaken to define the research questions. To some extent this study started with an exploratory 

approach, to latter move towards a descriptive approach with the primary intent of developing themes 

from the data. 
 

Although case study design has some advantages, such as facilitating a comprehensive analysis of the 

system being studied (Jankowicz, 1995), it imposes certain disadvantages. Buchanan et al., (1999) 

emphasizes that a single case study is insufficient to generalize the findings, while (Yin, 1994) 

emphasizes the difficulty of gathering information from multiple sources. This study does seek 

generalizability. However, it aims to provide practical recommendations in a specific context: 

technology-oriented project-based firms seeking to understand its innovation capability from the 

employees’ perspective. 
 

3.3 Data Collection  
Sources of data can be primary or secondary. Examples of primary data sources are individuals, focus 

groups, and a panel of respondents specifically set up by the researcher, whose opinions may be 

desired occasionally on specific issues. (Sekaran, 2000) Primary data for this research were collected 

from journals, full-text online databases, and interviews with key-informants.  
 

Secondary data can be obtained from company records or archives, government publications, industry 

analysis offered by the media, or Internet (Sekaran, 2000). Secondary data for this research were 

collected through books, and organisational and project documents.  
 
Internal documents previously developed by the studied organisation has been used as a tool to get 

an overview of the organisational structure and how the different functions are defined. Information 

has been extracted by using the search function on the intranet and foremost from documents relating 

to archived project reports, organisation maps, and general information about the organisation.  
 

The following describes the process of data collection in more detail. 

 

3.3.1 Literature Review Approach 
The literature review accomplishes several purposes; the reader establishes a view of related studies 

to then later identify the gaps within the research field. (Creswell, 2009) As a first step towards un-

derstanding innovation and its various definitions, a comprehensive collection of literature was per-

formed. In the beginning, a general search was made in various databases such as Primo and Google 

Scholar, where publications regarding innovation were gathered. After having collected articles and 

subsequently audited by reading the abstract, introduction and conclusion, more accurate keywords 

could be generated. Furthermore, some publications gathered were left out for the reason of lack of 

relevancy and a complementary search was performed again in Primo and Google Scholar with the 

more specified keywords. The following keywords were then used:  

innovation management, innovation measurement, innovation key performance areas, innovation 

success factors, innovation in project-based firms, innovation indicators, measuring innovation, 
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organisational innovation, innovation framework, innovation model, innovation survey, innova-

tion questionnaire, innovation culture, innovation creativity, innovation assessment, innovation 

capability, innovation capacity. 

To be able to decide the relevancy of each publication the abstract, introduction and conclusion were 

read and then the reports which did not have information that was considered interesting to the study 

screened away. In the articles collected the authors found different models and approaches to assess 

and measure different areas that promote innovation. Collected data from the literature gave the au-

thors a summarization of innovation measurement and assessment categories: 

input management, knowledge management, innovation strategy, organisation and culture, port-

folio management, project management, and commercialization. 

Each of the categories mentioned above consists of several enablers that can be assessed through 

various approaches. The selection criteria for these assessment areas has been that the corresponding 

article must be cited at least twenty times. The different enablers selected will be re-categorized in a 

latter phase of this study. The literature review has laid the foundation for the variously identified 

enablers. Later on together with the data gathered from interviews, a final categorisation will be made 

with the aim of developing a holistic innovation capability assessment framework.  

 

3.3.2 Interviews 
To be able to collect information about the present situation and if there are any specific enablers that 

promote innovation within project-based organisations, interviews were performed. To realize the aim 

of this research, semi-structured open-ended interview approach was selected to be able to identify 

the less obvious factors as well as trivial factors. To build a solid base of empirical information from 

interviews, an interview guide was created based on guidelines from Bryman and Bell (2011). For 

full interview guide, see Appendix A.  
 

To ensure the respondents’ consent, an invitation to an interview were sent out to each respondent. In 

the invitation, the purpose of the interview and research, and the respondents’ role in this research 

were attached. According to Bryman and Bell (2011), the respondents should be reminded of the 

purpose of the interview, prior to start, to ensure congruence between the respondents and the 

researcher. Furthermore, the respondents have agreed to the use of recording devices and therefore 

the interviewees’ complete description can be accounted for. This can also help the researcher to 

maintain a natural conversation in which the researcher can drive the conversation towards a wanted 

topic or theme (Corbetta, 2003). This enabled the researchers to obtain a more objective interpretation 

of what the respondent answered on the questions. Furthermore, it facilitated the process of data 

analysis, mainly to ensure that the data collected and reported are the words that the interviewee has 

said and not a visceral interpretation of what possibly could have been said. To be able to maintain 

confidentiality, the names of the participants in this research have been excluded. This has been an 

agreement between the researcher and the participants. To ensure validity regarding the information 

gathered, the thesis has been reviewed before publication by the supervisors of this research. 
 
The issues which are making the basis for this paper has been about identifying and understanding 

how innovation is defined within the company and how it can be promoted in project-based firms. To 

easier achieve this, the authors mean it is important to establish a set of prearranged topics or themes 

to be engaged in the interview. The interview guide will, therefore, be able to facilitate this entire 

process. According to Bryman and Bell (2011), it is important to try to portray what is essential to the 

interview; it should be relative to the examined subject. The interviews conducted have therefore 

covered areas considered to be of interest to the researchers, but consideration has also been taken 

into account to the respondents´ perspective. The designed interview guide will be used in such a way 

so that valuable information from the interviews such as impressions, experiences, and opinions will 
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be captured. A combination of the guidelines from Bryman and Bell (2011) and what Kvale (2007) 

suggest about the questions that should be used in an interview guide is utilized. To facilitate the 

transition between the questions and themes Bryman and Bell (2011) are proposing a certain structure. 

They argue that the line for themes or topics should not be too clear, but highlights the importance of 

a clear structure to be able to answer the research questions. To maintain a semi-structured interview 

no further leading questions should be asked (Bryman and Bell, 2011). In this study, the interview 

guide consists of three themes aimed at gathering information that later will help to answer the 

research questions. Each theme includes a number of prearranged open-ended questions.  
 

Introducing questions. The purpose of this is to get background information about the interviewee. 

This information is used to get a better understanding of the responses that the respondent gives and 

what role the interviewees has in the company.  
 

Project and organisation. These are questions formed so whomever regardless role within the 

organisation could answer. This theme explores the employees’ opinion on; what their department 

contribute to the organisation and how they work in projects. The main outline of this theme is to 

understand how they work in projects and how the organisation functions. The purpose is to gain the 

participant’s insights of these subjects and challenges that can occur.  
 

Innovation. This theme aims to understand how the organisation and the employees’ see on innovation 

and also how they work to be more innovative. It examines how they define innovation within the 

organisation; how innovation is motivated; if they have made any efforts to promote innovation; and 

also what the employees’ think is important to enhance innovation. The theme aims to find out how 

well established the innovation strategy (if any) is within the organisation.  
 

3.3.3 Sample 
Six interviews were conducted with key-informants with assorted roles, such as project managers, 

senior managers and business analyst. Each interview is conducted with only one respondent. These 

interviews have been the majority of this master thesis empirical data. Furthermore, the research is 

set by the deadline, and the qualitative data analysis process is rather time-consuming. With that being 

said, the authors argue that the number of interviews selected is sufficient to collect useful data. 

According to Kvale (2007), the number of interviews conducted is highly dependent on the type of 

research that is intended to be implemented: 
 

Interview as many subjects as necessary to find out what you need to know (Kvale, 2007). 

Depending on whether the number of interview subjects is too small or too large different sorts of 

problems can appear. If the number of people who will be interviewed are too few, it can become a 

problem to generalize and to test a hypothesis, and a too extensive crowd of people could mean that 

the research becomes very time-consuming and difficult to perform qualitative analysis (Kvale, 2007).  

These claims are substantiated by Bryman and Bell (2011) who argue that a good sample of a single 

case study is 15 ± 10 respondents. The respondent selection has been based on areas of responsibility, 

competence and hierarchy levels with the aim of collecting relevant and widespread empirical data to 

the research. By interviewing both managers and other employees, a holistic view of the innovation 

enablers considered important for a project-based firm can be mapped.  
  

3.4 Qualitative Data Analysis 
Qualitative data analysis includes a range of processes and procedures that aim to transform the col-

lected qualitative data into some form of explanation, understanding, or interpretation of the people, 

situation, or system under investigation. The focus lies on examining the meaningful and symbolic 
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content of qualitative data rather than on quantifiable phenomenon. (Schutt, 2011) A formal approach 

to qualitative data analysis is content analysis, which is a technique for objective, systematic descrip-

tion and analysis of qualitative data for making a replicable and valid inferences from data within a 

specific context. Content analysis aims to identify themes in a set of data expressed in a broad range 

of single words, phrases, sentences, or whole unstructured texts. (Krippendorff, 2012) Jankowicz 

(1995) provides a five-step process for performing content analysis:    
 

Preparation, identifying the unit of analysis (how utterance is classified: a word? Sentence? 

Whole conversation?); 

Categorizing, developing a set of categories either taken from literature or premeditated by the 

researcher to be used to classify each utterance; 

Coding, each utterance is assigned to one and only on category; 

Tabulating, counting the number of utterance under each category; 

Illustrating, presenting the categories and listing the assertions under them. 

Although content analysis facilitates a systematic and objective analysis, it is difficult to discard ir-

relevant data before analysis and to identify the unit of analysis (Krippendorff, 2012). Consequently, 

the unit of analysis of the collected primary data, interview data, is not restricted, i.e. the classification 

of an utterance is not restricted to a word, sentence, or a whole conversation. Neither is any collected 

data rejected throughout the process of analysis; it is argued that the entire collected material is sig-

nificant and manageable. 
 

Prior to categorization, the interview data was organized and translated into English in order to de-

velop a set of categories. Indeed, the categories were pre-defined. Instead, the gathered utterances 

were inductively organized into new categories with the aim of supplementing the already existing 

innovation assessment and measurement categories. Although minimal use of coding and tabulating 

was applied, the categories are divided in a logical matter related to management science. For instance, 

a recurrent theme in the interviews was the time needed to manage tasks, develop ideas, and to ex-

periment. These utterances are then categorized as time management. The findings are summarized 

and presented in Chap. 6.1. 
 

Despite the systematic procedure, content analysis has some inherent limitations. The first is reflected 

in the unreliability of human interpretation of utterances due to the interpreter’s linguistic competence. 

(Krippendorff, 2012) To overcome this limitation, the authors interpreted the collected material singly 

to then merge the findings. Another limitation is the difficulty of developing independent categories 

(Krippendorff, 2012). Aside from dividing the categories on the basis of logic and literary definitions, 

no further attempt has been made to separate the arising categories due to the fact that innovation is 

an intertwined phenomenon (Fagerberg et al., 2005). 
 

3.5 Reliability  
Reliability is present when measurements are performed in a reliable manner, and the method of 

measurement is not affected by any coincidences. At repeated measurements the same results should 

be reported regardless of the person performing the measurement, i.e. reliability is the degree to which 

a research instrument produces consistent results (Bryman and Bell, 2013). External factors that affect 

reliability can be, for example, the environment that the interview is conducted in or factors such as 

anxiety of the respondent.   
 

To ensure high reliability of measurement during the execution of the case study, one of the authors 
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had the responsibility to lead the discussion with the respondents and the other author ensured that 

every topic was discussed, and took notes of the answers. After each interview, a summary of how 

the authors have interpreted the interview answers have been explained to the respondent. This has 

been done to ensure that the risk of potential errors or misinterpretations is reduced. A weakness of 

the reliability of the study can be found in its qualitative nature, due to the subjective interpretation 

of the results and analysis. To ensure that the proposed instrument produces consistent results, an 

internal consistency reliability estimate has been used to validate the findings, see Chap. 5.3. 
 

3.6 Validity 
Validity is a term used in scientific studies and refers to the selected method and its legitimacy in 

terms of accuracy and quality. The purpose of validity is to ensure that measurements have been 

carried out correctly and according to the method described, to further be able to put into a relevant 

context (Bryman and Bell, 2013). Moreover, there is a distinction between internal and external 

validity (Riege, 2003), where the former has been designed to ensure that the measuring instruments, 

in this case, the interview questions, measures what is intended to be measured and examined in the 

study. Furthermore, internal validity provides an idea of the technical validity of the interview 

questions, and whether the results are consistent with reality. External validity indicates the degree of 

which the results of the study can be generalized to other groups and organisations with similar 

conditions. The purpose is to determine how the study can be used within a wider range of the 

potential use of the research. (Riege, 2003) 
 

In this study, an interview guide for semi-structured interviews with general topics was compiled and 

designed to explore a certain topic. Since previous studies within this research area are lacking, the 

questions design is a weakness in this work. With the absence of a standardized method, the question 

has instead been adapted according to the interviewers’ opinion, regarding what is relevant to examine 

to answer the research questions. The respondents were interviewed to get an understanding of what 

is common to all defendants. By identifying the various factors that were familiar to the respondents, 

the factors that are considered to enhance innovation could be compiled. The responses gathered tend 

to show elements that are common to their experience and thus ensuring its content validity. To ensure 

construct validity Yin (1994) suggest to use multiple sources as evidence. Yin’s approach has been 

applied in this study at every opportunity given. This has been done for example by asking the same 

interview questions to each respondent to be able to see the similarities and differences.  
 

Findings from the results of the responses were analysed using content analysis to be thereby able to 

see patterns from the different sources that demonstrate similarities. Qualitative studies include that 

the authors create an impression of a sighting of reality, which may lead to erroneous interpretations 

and angled results. To counteract potential inaccuracies, as mentioned earlier, the respondents 

received a summarization of the interview with the intention of minimizing misinterpretations.  

 

3.7 Ethical Considerations   
To conceptualize the writing process, researchers need to anticipate the ethical problems that may 

arise during the study (Hesse-Bieber and Leavy, 2006).  Research involves gathering data from people 

and about people (Punch, 2005). The researcher must protect people involved in the study, and this is 

done by promoting the integrity of the study; developing a trust with the respondents; being vigilant 

about any glaring errors and impropriety that can be reflected back to an organisation or institution; 

and being prepared to deal with new and challenging problems (Isreal and Hay, 2006). Ethical 

considerations are also defined as moral philosophies which focus on the methods used to gather 

information and how this information is forwarded to the chosen audience. Ethics encourages 

acquisition of knowledge and the will to seek the truth and avoid errors (Saunders et al., 2009).    
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Researchers agree that there are two philosophical positions in business and management research 

that oppose each other, deontology and teleology (Bryman and Bell, 2011; Saunders et al., 2009; 

Diener and Crandall, 1978). Deontology states that research must follow ethical principles in every 

phase of their research process, and to never justify unethical behaviour. Another definition of 

deontology is duty-based ethics because it identifies a set of guidelines that the researcher should not 

in any way break (Truman, 2003). In contrast to the previously mentioned ethical principles, teleology 

means that sometimes an act in an unethical matter could justify the results. Ethical behaviour should 

be weighed against the benefits of the research (Saunders et al., 2009). This study reflects the 

deontological philosophy because this is in line with the ethical rules that Mid Sweden University has 

established. Furthermore, references are also made to CODEX where laws and guidelines on research 

ethics can be found. This will help to distinguish whether it is ethical or not to act in a certain way.  
 

Deception occurs when the researcher gives unclear and misleading information to the participants in 

the study or omits information about the real purpose of the study. Every phase of a study comprises 

ethics, and the researcher’s task is to safeguard that none of the people involved has been violated in 

any way (Gall, 1996). According to Bryman and Bell (2011), every research should have a profound 

basis in goodwill, trust, and professionalism. The authors also stress that several major ethical 

considerations should be revised such as; informed consent, integrity, and confidentiality, deception 

and risk of harm of participants. Informed consent relates to the people researcher collects data from. 

In other words, this means that the participants need to be informed about the study’s aim and about 

the research area to be able to make a decision whether he or she wishes to be involved in the study 

or not.  
 

In this research, each participant was informed about the research aim and the use of the collected 

data. Also, the interviewee could withdraw their participation at any time. Furthermore, during the 

semi-structured interviews, participants and researchers had an oral permission recorded. To ensure 

the integrity and confidentiality of respondents, the researchers have chosen to keep all identities 

anonymous. Their data cannot be traced back to them. By removing all personal data before data 

analysis, this can be secured. All gathered data would be used only for the purpose of this study. 
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4 Literature Review 
Enablers and their corresponding measurement areas are presented in the present chapter. 

The literature review approach is described in Chap. 3.1. 

4.1 Measuring a Firm´s Innovation Capability 

Measuring the complex set of conditions that influence a firm’s innovation capability is a challenging 

task, due to the inconsistency, inaccessibility, and complexity of measures. A holistic innovation 

capability measurement framework should include all aspects of innovation and their corresponding 

measurement areas. (Adams et al., 2006) The literature on innovation measurements areas and 

utilities is voluminous and diverse. Adams et al., (2006) have however attempted to summarize the 

existing enablers in eight main categories, presented in Table 1.  
 
Table 1. A summarization of innovation enablers (Adams et al., 2006). 

Main category Enablers 

Inputs management People 

Physical and financial resources 

Tools 

Knowledge management  Idea generation 

Knowledge repository 

Information flows 

Innovation strategy Strategic orientation 

Strategic leadership 

Organisation and culture Culture 

Structure 

Portfolio management Risk/return balance 

Optimization tool use 

Project management Project efficiency 

Tools 

Communication 

Collaboration 

Commercialization Market Research 

Market testing 

Marketing and sales 

 

4.1.1 Input Management 
The first category is concerned with the resourcing of innovation activities, managing such factors as 

finance, human and physical resources. R&D expenditure has long been used as in indicator of 

financial inputs to the innovation process. (Adams et al., 2006) Although adequate funding is a critical 

input into the innovation process, R&D intensity is not necessarily a good innovation indicator 

(Dodgson and Hinze, 2000). A more accurate measure includes human and physical resources. 

Human factors can be measured as the number of people committed to the innovation task, regarding 

education, experience, skills, and propensity to innovate (Adams et al., 2006). Competence, in 

previously mentioned terms, diversity within organisational units or innovations groups can enhance 

the innovation capability. (Damanpour, 1991) Demographic characteristics can also influence the 

innovation outcomes (Fagerberg et al., 2005). Amabile (1998b) argues that innovating working 

groups should include individuals with a mix of these demographic attributes. 
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Another important aspect of measuring innovation inputs is the propensity of individuals to innovate. 

Understanding the individual behaviour is essential for promoting innovation. (Adams et al., 2006) 

The Innovation Potential Indicator (IPI) provides a four-dimensional framework for exploring 

propensity of individuals to innovate: an individual´s willingness to change; challenging behaviour; 

preferred approach to work; and preference for established methods as opposed to new ways of 

working (Patterson, 2003).  
 

Finally, physical resources are a broad category that includes a range of inputs from office supplies 

to buildings, and it is often measured in monetary terms. An important measurement of innovation 

input is slack resources or unused capacity. Although slack can become synonymous with waste, it 

can enhance experimentation and diversification, and foster a culture of allowing failure. (Adams et 

al., 2006) Furthermore, the use and availability of system tools, quality control tools, and techniques 

for promoting creativity, is another vital input to the innovation process and is generally measured by 

to which extent they are used (Cooper et al., 2004). 
 

4.1.2 Knowledge Management 
Knowledge management is concerned with absorbing and communicating ideas and information, 

explicit and implicit, and it can be critical to an organisation’s successfulness (Zahra and George, 

2002). Literature divides knowledge that is of importance for innovation in three areas: idea 

generation, knowledge repository, and information flows (Adams et al., 2006). 
 

Idea generation is the vital input into the innovation process (Amabile, 1998a; Kanter, 1983). At the 

start of the innovation process, when ideas are generated and explored, ideas can be measured 

quantitatively and relatively inexpensive. (Adams et al., 2006) An organisation´s capacity for 

generating ideas can also be measured by to which extent they use different generative tools and 

techniques (Thompson, 2003). 
 

An organisations knowledge repository is fundamental to innovation, the gathering, and organizing 

of new and existing knowledge, internal and external knowledge is central to innovation (Adams et 

al., 2006). An organisation´s ability to recognize and absorb external knowledge, absorptive capacity, 

is positively related to innovation (Chen, 2004). The number of external patents has been used as a 

measurement of a firm´s absorptive capacity. However, tacit knowledge, which in fact is difficult to 

measure, cannot be measured by patent data only (Adams et al., 2006). 
 

Information flow can be divided into three measurement approaches: linkage with external 

organisations and sources; internal information gathering processes; and measures of customer 

contacts. (Adams et al., 2006) The first approach can be measured through participation in research 

projects, collaboration with universities, or attendance at trade fairs. Cebon and Newton (1999) 

emphasizes that quality and diversity of linkage is of importance to innovation. Information gathering 

processes can be measured through analysing internal project reviews and reports. Finally, the third 

approach explores the extent to which firms gather information from customers, and includes, among 

others, measures of customer contact time (Atuahene-Gima, 1995).  
 

4.1.3 Innovation Strategy 
Innovation strategy concerns the top management responsibility for innovation, including creating a 

vision and communicating a direction for innovation. It involves risk-taking, foresight, and 

commitment to innovation. (Adams et al., 2006) However, literature distinguishes between strategic 

orientation and strategic leadership. The former is concerned with long-term innovation strategies and 

commitment (Cooper et al., 2004). Strategic orientation measures include the level of R&D 

expenditure, commitment to differentiated funding (White, 2002), or through explicit expressions, 

such as are the innovation goals aligned with the strategic objectives? (Adams et al., 2006). 
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Strategic leadership is concerned with managerial influence on the innovative performance (Cohen 

and Dougherty, 1995). Senior managers with a clear vision of the future and a commitment to organ-

isational change are most likely to realize innovation (McClomb and Shin, 1998). Besides creating a 

vision, supportive managers that adopt an attitude for tolerating change and failure, and advocating 

for innovation, is an important aspect of strategic leadership (Damanpour, 1991). Measuring strategic 

leadership is a qualitative matter and tends to explore perceptions, mostly regarding the extent to 

which the factors, such as support, vision, climate for change, and failure tolerance, are present (or 

absent) (Adams et al., 2006). 

 

4.1.4 Organisation and Culture 
Organisational structure and culture is concerned with the impact of organisational structure and 

culture on innovation performance (Adams et al., 2006). The work environment, consisting of 

structural and cultural elements, has an impact on innovation (Amabile et al., 1996; Ekvall, 1996). 

Although the relationships between organisational structure and culture, and innovation is complex, 

dynamic and multilevel (Fagerberg et al., 2005), there exist environmental factors that tend to 

promote creativity and innovative behaviour (Einarsen and Mathisen, 2004).  
 

Burns and Stalkers (1961) studied the structural characteristics of an innovative organisation (Chap. 

2.2Organisational Innovation), which later was developed by (Lawrence and Lorsch, 1967) to 

include the concept of functional differentiation, specialization and integration. Pugh et al., (1969) 

emphasize that differentiated, specialized and integrated organisations tend to be more responsive to 

change and therefore more innovative. Liao et al., (2003) has built on this to provide a framework for 

measuring organisational responsiveness. Lazonick and West (1998) also stresses the need to achieve 

a higher degree of organisational integration, and market and technological diversification in order to 

yield a greater innovative performance. Damanpour (1996) argues that organisational complexity, the 

amount of specialization and task differentiation, have a positive impact on innovation. Centralization 

of decision-making and formalization, emphasis on rules and roles, have a negative impact on 

innovation Burns and Stalkers (1961). Formalization may prohibit innovators from seeking new 

sources of information (Adams and Vyakarnam, 2001). Despite the importance of organisational 

structure to innovation, no holistic measurement framework can be found in the literature. 
Organisational culture or climate supportive of the innovation process has been broadly studied. 

(Patterson et al., 2009) Several measurement instruments have been developed, such as the Team 

Climate Inventory (TCI) (Andersson and West, 1998), or the Innovation Climate Questionnaire (ICQ) 

Ekvall (1996). The TCI is a holistic framework divided into five main factors: (Andersson and West, 

1998) 
 

Vision, how clearly, defined, shared, and valued are the team members´ objectives and vision; 

Task orientation, commitment and endeavor for higher performance, and the use of constructive 

progress monitoring; 

participative safety, participation in decision-making procedures, and how safe do the team mem-

bers feel about proposing new ideas; 

Support for innovation, perceived practical support for innovation attempts; 

Interaction frequency, the regularity of contact and communication within the team. 

Other cultural elements supportive of the innovation process are: group autonomy, moral and 

motivation, and propensity to take risks (Adams et al., 2006). Freedom to experiment and to create 

safe work environments, including freedom from constant evaluation and supervision, is generally 

seen to enhance innovation performance (Adams et al., 2006; Amabile, 1998b). Moral and motivation 
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can be measured through, for example, reward system, trust, and job satisfaction (Adams et al., 2006). 

Risk propensity can be measured by the willingness to confront risky opportunities and how failure 

is confronted and tolerated (Saleh and Wang, 1993). 
 

4.1.5 Portfolio Management 

Portfolio management is concerned with the selection and termination of projects, resource allocation, 

evaluation, and project governance (Cooper et al., 1999). Although selecting innovation projects are 

associated with uncertainty, the process of evaluation and resource allocation is of importance to 

innovation because of the impact it has on the innovation performance. Project selection models that 

aims to optimize the trade-off between return and risk are normally based on financial measurements 

such as internal rate of return, net present value, and return on investment. (Adams et al., 2006) 

Qualitative measure tends to rely on subjective perceptions and measures of portfolio balance. 

Portfolio of innovation projects can be evaluated by examining the balance in terms of quantity of 

short- and long-term projects, or the balance regarding high and low risk, small and large projects. 

(Cooper et al., 1999) 
 

4.1.6 Project Management 
Although the innovation process will differ across organisations and even within organisations on a 

project basis, project management is agreed to be critical to innovation (Adams et al., 2006). There 

have been various approaches to exploring the relationships between project management and 

innovation processes (Globe et al., 1973). Common elements that are of interest for innovation project 

management include project efficiency, tools, communications and collaboration. (Adams et al., 2006) 
 

Project efficiency has been studied from different perspectives, such as economic comparisons 

between budget and actual (project costs, project duration, and revenue). However, formal processes 

for innovating, and the use of supportive tools and techniques is recommended for efficient innovation 

project management. (Adams et al., 2006) There exist various methodologies for product innovation 

project management: The stage-gate process; Phased Development; Product and Cycle-time 

Excellence and Total Design (see Jenkins et al., (1997) for a discussion). Separating the project 

processes into structured and discrete stages, with associated quality controls in the form of decision 

checkpoints, is common for all these methodologies (Adams et al., 2006). The use of tools and 

structured processes can, for example, be measured by project process evaluations, or to which extent 

supportive tools, such as CAD or CAM (Maylor, 2001), has been used. (Adams et al., 2006) 
 

Communication is another important aspect of innovation project management, it increases diversity, 

facilitates the dispersion of ideas, to mention a few advantages. (Adams et al., 2006) It can be 

measured in various ways, e.g. the number of committees, number of meetings and contacts 

(Damanpour, 1991), or frequency of formal meetings concerning new ideas (Souitaris, 2002). Other 

subjective measures include the internal collaboration between organisational units and groups, e.g. 

exploring how well technical and financial units communicate. (Adams et al., 2006) External 

Collaboration with, for example, suppliers, customers, guest workers, can also contribute to the 

innovation process (Bessant, 2003). Measure include the percentage of projects in co-operation with 

third parties, and the use of guest workers (Maylor, 2001). 
 

4.1.7 Commercialization 
According to Zaltman et al., (1973) commercialization is seen as an implementation phase. This is 

often considered as the phase where the innovation is taken to the market (Chakravorti, 2004), 

including the convincing of production managers to adopt a number of new techniques (Single and 

Spurgeon, 1996). However, it is not to forget that the successful introduction of a new product or 

service to a market is essential for an organisation's survival (Adams et al., 2006). To have a successful 
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commercialization of an innovative process or product, some issues need to be reviewed such as 

marketing, sales, distribution and joint ventures. There is also the matter of technical capability, which 

is considered to be important in the early stages of the innovation process and the development of 

various activities. Activities related to marketing is often significant at launch and implementation. 

(Calatone and di Benedetto, 1988; Globe et al., 1973) Market analysis and monitoring to reach the 

customer and market planning is an important aspect to consider according to Verhaege and Kfir 

(2002). 
 

Balachandra and Brockhoff (1995) argues that organisations are in general inferior at measuring 

launch and commercialization. It was found out that the majority of the R&D descriptions involving 

the commercialization stage was characterized by demands for big money, market reviews, and 

organisational commitment, most measures were proved not to be more advanced than that. Measures 

are often restricted to a number of products launched during a given period. (Yoon and Lilien, 1985) 

Avlonitis et al., (2001) has a number of measures regarding the launch proficiency directly targeted 

against the adequate organisational facilities available in the various areas relating to implementation 

and launch. According to Hultink et al., (2000) the reason why the research lack within these areas is 

that launch activities are considered to be the domain of other specialists. Hence, the process is seen 

separate from innovation. 
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4.1.8 Literature Map 
The literature findings on measuring a firm´s innovation capability are summarized in Table 2. Each main category consists of several enablers cited 20 or 

more times, that can be measured, either qualitatively or quantitatively, through different measurement areas. However, these measurement areas lack con-

sistency in measurement dimensions. The main category commercialization lack of measurement areas in relation to innovation capability, perhaps because, 

commercialization activities are considered the domain of other specialists, and the process is seen as separate from innovation (Adams et al., 2006). 

Table 2. A summarization of existing enablers and their corresponding measurement areas. 

Main category Enablers  Measurements areas Authors 

Inputs management People Propensity of individuals to innovate 

Mix of people  

Number of people committed to innovation 

Kirton (1976), Patterson (2003), Scott and Bruce (1994) 
Amabile (1998b), Brown and Svenson (1998), Damanpour (1991)  

Damanpour (1991) 
 Physical and financial 

resources 

R&D expenditure 

Slack resources 

Dodgson and Hinze (2000), Parthasarthy and Hammond (2002), White (2002) 

Adams et al., (2006), Kimberly (1981), Nohria and Gulati (1996) 

 Tools Office supplies  

Quality control tools 

Adams et al., (2006) 
Cooper et al., (2004), Souitaris (2002) 

Knowledge management  Idea generation Counting ideas 

The uses of generative tools 

Thompson (2003), Verhaeghe and Kfir (2002) 

-||-  

 Knowledge repository Absorptive capacity 

Information gathering process 

Chen (2004), Cohen and Levinthal (1990), Tsai (2001) 

Adams et al., (2006), Cebon and Newton (1999)  

 Information flows Customer contacts 

Linkage with external organisations 

Atuahene-Gima (1995), Lee et al., (1996), Miller and Friesen (1982) 

Atuahene-Gima (1995), Cebon and Newton (1999), Tipping et al., (1995) 

Innovation strategy Strategic orientation Financial commitment 

Long-term strategies  

Cooper et al., (2004), Fagerberg et al., (2005), White (2002) 

Cooper et al., (2004), White (2002), Pinto and Prescott (1988) 

 Strategic leadership Support for innovation 

Failure tolerance 

How well the vision is communicated 

Adams et al., (2006), Cohen and Dougherty, (1995), McClomb and Shin (1998) 

Adams et al., (2006), Saleh and Wang (1993) 

McClomb and Shin (1998), Damanpour (1991) 

Organisation and culture Culture    

 Group autonomy Freedom from constant evaluation and supervision  Amabile (1998b), Zien and Buckler (1997), Tipping et al., (1995) 

 Moral and Motiva-

tion 

Reward, trust, and job satisfaction Miller and Friesen (1982), Parthasarthy and Hammond (2002) 

 Risk propensity How failure is confronted and tolerated Adams et al., (2006), Saleh and Wang (1993) 
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 Climate Participative safety  

Support for innovation 

How clear the overall vision is 

Task orientation 

Interaction frequency 

 

 

Andersson and West (1998) 

 

 Structure Specialization and task differentiation   

Centralization and formalization 

Burns and Stalkers (1961), Lawrence and Lorsch (1967) Damanpour (1996) 

Adams & Vyakarnam (2001), Burns and Stalkers (1961), Damanpour (1991) 

Portfolio management Risk/return balance A mix of Short- and long-term projects, high and low-

risk projects 

Adams et al., (2006), Cooper et al, (1999) 

 Optimization tools Financial measurements (NPV, cost-benefit.) Adams et al., (2006), Cooper et al, (1999) 

Project management Efficiency Project process evaluations  

Economic comparisons 

Atuahene-Gima (1995), Bessant (2003), Jenkins et al., (1997) 

Adams et al., (2006), Cooper (1990) 

 Optimizations tools The use of ICT tools, CAD, CAM, or other Maylor (2001), Parthasarthy and Hammond (2002) 

 Communication Number of committees 

Frequency of meetings concerning new ideas 

Number of meetings 

Damanpour (1991), Souitaris (2002) 

Souitaris (2002) 

Damanpour (1991) 

 Collaboration Guest workers 

Suppliers  

Costumers 

Other third parties 

Between organisational units 

Maylor (2001) 

Bessant (2003) 

Von Hippel (1988) 

Bilderbeek (1999) 

Andersson and West (1998) 

Commercialization Market Research  Verhaege and Kfir (2002),  

 Market testing  Calatone and di Benedetto (1988), Globe et al., (1973) 

 Marketing and sales  Avlonitis et al., (2001) 
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5 Framework Design 
This chapter provides a detailed description of the development process of the framework by first 

conceptualizing and operationalizing innovation capability in Chap. 5.1, to then describing the pro-

cess of categorization and integration, item generation and survey design in Chap 5.2. Finally, a sta-

tistical analysis methodology is described in Chap. 5.3. 

 

5.1 Conceptualization and Operationalization 

To conceptualize and operationalize innovation capability effectively, a broad definition of innovation 

is applied within this study. One such comprehensive definition is proposed by West and Farr (1989): 

The intentional introduction and application within a role, group or organisation of ideas, process, 

products or procedures, new to the relevant unit of adoption, designed to significantly benefit role 

performance, the group, the organisation or the wider society. 

The chosen definition implies that the minimum requirement for an innovation is that the product, 

service, process, marketing method or organisational method must be new, or significantly improved, 

and thus, value adding. Then innovation capability is defined as the organisations overall ability, in 

terms of structural characteristics, behaviours, managerial aspects, cultural and climate aspects, re-

sources, and monetary efforts, to be innovative. The innovation capability is conceptualized by a set 

of enablers that promote innovation in organisations. These enablers are then assessed through a per-

ceptual approach using a survey that addresses the underlying nature of the construct. Although per-

ceptual approaches rely on data that is subjective, it is argued that it is necessary to capture the rich-

ness and potential multidimensionality of the phenomenon. Lyon et al., (2000) argues that perceptual 

approaches can enhance validity; they can contain a sufficiently comprehensive set of items to repre-

sent the complete matter of interest, and are useful in assessing current conditions within a firm. 

Therefore, a survey is chosen as the most appropriate instrument for assessing the innovation capa-

bility of a project-based organisation. 
 

The HICAF focuses on the organisational conditions that promote innovation, and not on the innova-

tion result(s) itself, and therefore the identified enablers are foremost related factors promoting all 

types of innovation. Consequently, the concept of novelty, imitation, and invention, are not further 

addressed in this study. Furthermore, this study relies on the basis that the organisational characteris-

tics of a project-based firm differ, to some extent, from a non-project-based organisation (see Chap. 

2.4  
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Project-based Organisations). It is beyond the scope of this study to explore to which extent they 

differ. However, this study is conducted in a technological-orientated project-based organisation, i.e. 

HICAF is not necessarily applicable in a low technological-orientated project-based organisation. 
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5.2 Developing the Framework 

The process of developing the framework is illustrated in Figure 2. As a start, the literature findings 

are re-categorized using a modified affinity diagram (Pyzdek, 2003). Then the qualitative interview 

findings are integrated into the categorized enablers, again using the modified affinity diagram. The 

enablers are then associated with several items that addresses the underlying nature of the construct. 

The categorized statements are then reflected in a survey that is applied within the unit of analysis of 

this study. The results are then statistically analyzed to validate the assessment framework and to 

further develop the framework. 

 

Figure 2. Framework design. 

 

5.2.1 Categorizing the Enablers 
The literature on innovation measurements areas and utilities is voluminous and diverse (Adams et 

al., 2006). In search of a holistic innovation capability assessment framework, the enablers extracted 

from the literature review has been re-categorized and summarized using an affinity diagram. The 

word affinity means a natural attraction or kinship, and thus, the affinity diagram is a tool for organ-

izing ideas into meaningful categories by recognizing their underlying similarities. A set of data is 

reduced by organizing a large number of qualitative inputs into a smaller number of major dimensions, 

constructs, or categories (Pyzdek, 2003). The technique is divided into three steps: 
 

Writing down the ideas on small pieces of paper (preferably on post-its); 

The team then works in silence to arrange the ideas into separate categories, which requires pre-

defined categories. To move an idea into a category a person simply picks up the post-it and 

moves it; 

Finally, the groupings are reviewed and discussed by the team. 
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To develop the affinity diagram, the authors worked alongside to (a) independently sort the enablers 

into clusters (b) discuss the individually developed clusters to reach a final consensus (c) assign the 

assessment areas to each corresponding enabler (d) and develop a descriptive name for each category. 

The categories are not predefined, hence, a modified version of an affinity diagram has been used. 

The results of the first affinity diagram are shown in Table 3. The results from the content analysis, 

see Chap. 3.4, are then integrated with the developed affinity diagram. Again, the same technique is 

used to categorize the interview findings onto an integrative and holistic framework, illustrated in 

Table 5. 

The criteria for re-categorizing the literature findings has been foremost to reduce redundancy and to 

exclude measurement areas that cannot be assessed through perceptual approaches. For example, the 

enabler risk and return balance is difficult for employees to relate to in their everyday work, and 

thereby excluded. Several enablers lack assessment areas. Consequently, they are assessed by self-

generated items, mostly in the form of a statement addressing the underlying concept of the enabler. 

Table 3. Re-categorization of the literature findings, results from the first affinity diagram. 

Main category Enablers Assessment areas 

Knowledge management  Absorptive capacity Knowledge sharing 

Environmental scanning  

 Knowledge repository Information gathering process 

Communication and collaboration  Interaction frequency   

 Linkage with external organisation and 

sources 

 

 Internal collaboration   

 Feedback  

Structure Specialization and task differentiation Flexibility  

 Centralization and formalization Decision-making, and empha-

size on rules and roles 

Culture Participative safety   

 Support for innovation  

 Task orientation   

Tools and techniques   The uses of generative tools 

Optimization tools 

Strategy Strategic orientation Financial commitment 

Long-term strategies 

 Strategic leadership Support for innovation 

Failure tolerance 

Communicated vision 

Propensity of individual to innovate Risk propensity How failure is confronted and 

tolerated 

 Challenging behaviour   

 Moral and motivation  

 

The major differences between the summarized literature findings in Table 2 and the re-categorized 

findings in Table 3 are the reduction in assessment areas and the merging of enablers and assessment 

areas into new main categories. For example, communication and collaboration are originally ena-

blers in different main categories that during the first affinity diagram was integrated into a new main 

category, namely communication and collaboration. Other changes include: the separation of the 
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main category organisation and culture into structure and culture, with regard to the size of the orig-

inal main category; the emergence of the main category propensity of individual to innovate, with the 

aim of integrating behavioral aspect into one single main category; the development of knowledge 

management, also to integrate knowledge and information aspects into one single main category; and 

the emergence of tools and techniques to reflect the overall use of tools and techniques at all levels. 

The excluding of portfolio management and project management is based on the fact that their corre-

sponding enablers are either integrated into new categories or difficult to assess through perceptual 

approaches. Finally, the main category structure is unaffected by the re-categorization. 

 

5.2.2 Item Generation 
For each enabler or its subcategory, a minimum of three items, in form of a statement, was generated. 

Most of the items are self-generated, but some are modified statements taken from existing instru-

ments such as ICQ (Ekvall, 1996), IPI (Patterson, 2003), and TCI (Andersson and West, 1998). The 

items are generated to address the underlying nature of the construct based on literary definitions. The 

authors independently produced a set of items for each enabler and then discussed the generated items 

in relation to each enabler to reach a final consensus. This original version comprised of 83 items is 

grouped onto a total of 19 enablers. The set of items in each enabler represents an aspect of the un-

derlying construct that, according to the literature, is significant to innovation success. The items were 

then independently tested on two colleagues to examine whether any of the statements could be mis-

interpreted. Improvements were made based on this feedback.  
 

Ten of the items are of a negative nature, i.e. an agreement with a negative statement implies a nega-

tive impact on innovation capability. These items, which are marked with [R], are reversed before the 

statistical analysis.  
 

5.2.3 Survey 
A survey has been designed using a five-point Likert scale; strongly disagree = 1, disagree = 2, neutral 

= 3, agree = 4, and strongly agree = 5. Thus, a non-comparative symmetric scaling technique is used 

to capture the perceptions for a given item. Meaning that the respondent does not have to choose 

between different items, instead take a position for each item on a scale that contains equal numbers 

of positive and negative positions, and a neutral, whose respective distances apart are bilaterally sym-

metric. Indeed, the distance between two adjacent positions is a constant value. The Likers scale is 

utilized in this study foremost due to consistency aspects and its simplicity to capture perceptions 

within a large population. 
 

The original 83 items were randomly arranged within each corresponding enabler to be then admin-

istered online, and in print as a complement, to the randomly sampled group of 120 employees within 

the population of 350 employees. Because the questionnaire was designed for use within all levels of 

the organisation, care was taken to use straightforward language. The first page contained instructions 

explaining the purpose and format of the questionnaire and informed respondents that it would take 

approximately 20 minutes to complete the questionnaire. In addition to the 83 items, the survey con-

tained a general section covering gender, geographical location, department, and job description. For 

full questionnaire design, see Appendix B.    
 

The statements were answered anonymously to be thus able to maintain the established confidentiality 

between researchers and respondents. The data collected from the questionnaire were used to (a) 

identify how innovation capable the observed organisation is in the current situation (b) validate and 

further develop the framework. Data collected was analyzed numerically using statistical analysis 

software SPSS.  
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5.3 Statistical Analysis 
In classic test theory, reliability answers the question: how well does the instrument measure what it 

purports to measure? There exist various forms of reliability coefficients, but most commonly used 

are internal consistency estimates. Internal consistency estimates relate to item homogeneity, i.e. to 

which degree the items on an instrument jointly measures the same construct. Whenever an instru-

ment´s items are combined into a single composite score, the researcher must examine whether the 

composite score is a reflection of all the test´s items (Henson, 2001). The most widely used measure 

of internal consistency is Cronbach´s α because it is readily calculated from a single administration 

of a test (Streiner, 2003). It is conceptualized through the concept of item interrelationships which 

implies that the items on an instrument should correlate highly with each other if they are to represent 

appropriate content sampling. Then it is theoretically assumed that the construct of interest has been 

measured to some degree of consistency, i.e. the scores are reliable. (Henson, 2001) 

The original method for measuring internal consistency reliability is called “split-half” reliability. It 

is calculated by splitting the test in half and correlating the two parts. Then internal consistency reli-

ability is estimated by calculating the ratio of the variance between the two half-tests and the variance 

of the total score. This technique was further developed to include all possible split-half reliabilities. 

The famous Cronbach´s α is generalized as the following equations: (Streiner, 2003) 

𝛼 =
𝑘

𝑘 − 1
[1 −

∑𝜎𝑘
2

𝜎𝑇𝑜𝑡𝑎𝑙
2 ] 

Where 𝑘 is the number of items, ∑𝜎𝑘
2 is the sum of the variance of all of the items, and 𝜎𝑇𝑜𝑡𝑎𝑙

2  is the 

variance of the total scores. Coefficient α is then the mean of all possible split-half reliabilities. 

(Streiner, 2003)  

Internal consistency estimates are intended for application to instruments assumed to measure a single 

underlying construct (Henson, 2001). Consequently, internal consistency reliability is assessed sepa-

rately for each of the categories. The exact magnitude of α will vary depending on the purpose of the 

research and the use of the score. Generally, a higher magnitude of α indicates good internal con-

sistency reliability. (Henson, 2001) However, as Streiner (2003) stresses, high values point to redun-

dancy among the items. Hence, a maximum value of 0.9 is recommended. Within this study, the 

exploratory standard for instrument development α = [0.5:0.7] (Henson, 2001) is applied as a sufficient 

indicator of good internal consistency. Therefore, items that contribute to either a higher or lower 

estimate of α is rejected to either reduce redundancy or to improve item homogeneity. 

The Cronbach´s α estimate of internal consistency is strongly affected by the length of the scale, 𝑘. 

Thus, a high value of α do not guarantee item homogeneity. An instrument consisting of 15 or so 

items can generate a high α, giving a misleading impression that the instrument is homogeneous. As 

can the number of responses, generally, 100 responses are considered adequate for accurate estimation 

of item homogeneity. (Streiner, 2003) Within this study α is not applied on categories containing 15 

or more items.  

Missing values are replaced using the mean for the entire series, mean of each corresponding item. 

Due to the fact that each item is independent, neither a mean of nearby points nor a linear interpola-

tion is sought to be a more accurate procedure. Reducing the data set not to include any missing values 

is argued to affect the internal consistency reliability estimates negatively. As argued by Downey 

(1998) 20% or less of the number of respondents with missing data is sufficient for calculating accu-

rate internal consistency reliability estimates. Consequently, to not exceed this recommendation, re-

spondents with the highest amount of missing data is excluded if necessary.  
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6 Results 
The interview findings are summarized in Chap. 6.1 to then be integrated into the second affinity 

diagram and form the basis for the original 83-item framework in Chap. 6.2. Internal consistency 

reliability estimates are presented in Chap. 6.3 utilized to reduce the number of items. Subsequently, 

a final 57-item framework is presented in Chap. 6.4. Finally, Chap. 6.5 illustrates case study results.  

6.1 Interview Findings 

The observed organisation is a global project-based firm, which has its stronghold in the telecommu-

nications industry where the market is constantly changing. The organisation in Sundsvall is divided 

into four different functions: Products and IT; Networks; Service Assurance and Operations; and 

Fixed Telephony and Datacom. This study has restricted itself from all functions except Products and 

IT. This unit is responsible for the realization of new products and services. The workflow includes 

delivering IT services, and end-to-end working product flows with cost efficiency and stability in 

focus; digitalize business processes; developing products and support processes; transforming the IT 

and product landscape; ensuring efficiency in planning; and financial planning and governing invest-

ments within the unit. Agility and secure customer experience are keywords within the unit. Roughly 

70% of the work is executed in project form, and both agile and traditional project methodology is 

utilized.  A project is defined as a temporary endeavor undertaken to create a unique product, service, 

or result.  
 

The summarized findings, extracted through content analysis, see Chap. 3.4, presented in Table 4, 

from the interviews are compiled into eight main categories, and 18 factors thought to influence 

innovation success, and thus, represent an organisations innovation capability.  
 
Table 4. Interview results, identified categories and their corresponding factors. 

Categories Factors influencing innovation 

Communication and collaboration Customer involvement 

Internal cooperation 

External cooperation 

Feedback 

Moral and motivation Rewards 

Inspiration and encouragement 

Culture and climate Failure tolerance 

Solidarity 

Innovation awareness 

Leadership Conflict management 

Coaching (Agile coaching) 

Time management Lower occupancy 

Freedom to choose assignment 

Less governance (more freedom for employees) 

Quality Innovation as a quality goal 

Strategy Clear and common goals 

Financial commitment 

Absorptive capacity Environmental scanning 

 

The categories and factors influencing innovation success according to the respondents are presented 

in more detail below: 
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To maintain communication and collaboration that encourages innovation, it is considered necessary 

to involve customers by having close contact with clients so that the right things are developed, and 

to maintain this communication through an entire project. The internal cooperation is about 

knowledge sharing between employees and different departments. It is considered important to tear 

down walls that may arise between the various departments to enable communication within teams 

and throughout the entire organisation. It is also considered necessary to extend the organisation’s 

boundaries and to collaborate with external entities such as universities and other companies. If one 

or more employees has generated an innovative idea or performed well on a task, it should be recon-

nected in the form of feedback. The employees want to see the results of a project. Did it lead to more 

market shares or a higher customer value? 

Rewards, monetary and non-monetary, is considered an important encouragement for the employees 

to be innovative. For the employees to put energy and time to be innovative it requires inspiration and 

encouragement in various ways. It could be by having a half-day off every month or hire an inspira-

tional speaker. Workshops and brainstorming are also activities that can be kept in groups with people 

of interest. Last but not least, it is considered important to celebrate success.  

The prevailing organisational culture and climate must be tolerant of failures. Even though something 

fails 9 out of 10 times, the last 10th time could be successful. This could be achieved by having a 

compassionate approach where people feel understood and accepted by other co-workers, and there 

exist a “we are in it together” attitude. Employees should be able to feel comfortable to express new 

ideas within their team. This could thereby enable different ways to raise innovation awareness. At 

the moment, the knowledge about innovation varies within the organisation. Management must clar-

ify why innovation is important for the organisation. The introduction of innovation has started in the 

form of putting it as a goal in each employee’s scorecard, and the goal is foremost to be innovative 

and particularly by realizing ideas.  

Management must consider that a transition to a more innovative approach could cause conflict within 

the various departments. It is, therefore, important that there are clear guidelines and managerial sup-

port. Leaders should also provide with support through coaching for innovative activities. Employees 

might be more open to changes if they get the support they need. 

Innovation is seen as time-consuming and time management is, therefore, something to look over. A 

lower occupancy during the project work can enhance innovation. One suggestion is to coat the work 

up to 80% and the rest to focus on experimentation. If possible, the employees should be able to join 

other projects even though they already are assigned to a project. Loosen up the governance in the 

projects that have the possibility to allow this. It can be done by processing the customer requirements 

throughout the project and, thus, innovative solutions may emerge during the project that would not 

otherwise have been developed. 

To enhance the innovation capability, a clear strategy with clearly communicated goals are necessary, 

so everyone is pulling in the same direction, and by loosening up the financial resources within e.g. 

projects. Innovation could also be enhanced by having it as a quality goal. It is also considered im-

portant to scan the external environment continuously. This is needed to provide the customer a prod-

uct or service that is in demand, and to identify unexpressed needs.   
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6.2 Results from the Second Affinity Diagram 
The interview findings in Chap. 6.1 are integrated with the re-categorized literature findings to form 

the basis of the integrated holistic framework consisting of eight main categories and nineteen ena-

blers, presented in Table 5. The main categories time management and tools and techniques lack 

subcategories and thus they are itself considered as enablers. The original 83 items in relation to each 

enabler are numbered in Table 6. Negative statements are marked with [R], for which the data is 

reversed during the statistical analysis. 

Table 5. The integrated holistic framework, results from the second affinity diagram. 

Main category Enablers  Assessment areas 

Knowledge management  Absorptive capacity Knowledge sharing 

Environmental scanning  

 Knowledge repository Information gathering process 

Communication and collaboration  Interaction frequency   

 Linkage with external organisation and 

sources 

Customer involvement 

 Internal collaboration   

 Feedback  

Structure Specialization and task differentiation Flexibility  

 Centralization and formalization Decision-making, and emphasize on rules 

and roles 

Culture Participative safety  

 Support for innovation  

 Task orientation  Solidarity 

Tools and techniques  Tools and techniques The uses of generative tools 

Optimization tools 

Strategy Strategic orientation Financial commitment 

Long-term strategies 

 Strategic leadership Support for innovation 

Failure tolerance  

How well the vision is communicated 

Conflict management 

Coaching 

Propensity of individual to innovate Risk propensity  

 Challenging behaviour   

 Moral and motivation Inspiration and encouragement 

 Innovation awareness  

Time management  Lower occupancy 

Freedom to choose assignment 

Less governance 
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The interview findings have been a complement to the existing re-categorized literature findings. As 

illustrated in Figure 3, there exist common categories or enablers between the re-categorized literature 

findings and the interview findings. Although the joint section in Figure 3 consist of a mix of main 

categories and enablers, they are integrated into the holistic framework. However, the main category 

quality is neglected as an input into the framework due to the lack of assessment areas related to 

innovation success. 

 

 

Figure 3. Venn diagram illustrating the merger of literature findings and interview findings.
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6.3 Internal consistency reliability estimates 
The result of the survey which was administrated to 120 employees and with a response rate of 58.3% are presented in Table 6. The mean and the standard 

deviation for each main category, rejected item data is excluded, is presented. For each category (C) and enabler (E) Cronbach´s α is calculated before (𝜶𝑪 

and 𝜶𝑬) and after (𝜶𝑬_𝒏𝒆𝒘 and 𝜶𝑪_𝒏𝒆𝒘) the item reduction.  Items are rejected to either reduce redundancy or to improve item homogeneity, see Chap 5.3 for 

a detailed description. Rejected items are numbered according to the original 83-items, presented in Table 6, where mean and standard deviation for each item 

is also presented. Approximately 8% of the collected data is missing values, thus, replaced with the mean value of each corresponding item.  

Table 6. The original 83 items in relation to each enabler including the results of the survey, negative statements are marked with [R]. 

 Item 𝒙 𝐬𝐭𝐝 𝜶𝑬 𝜶𝑬_𝒏𝒆𝒘 𝜶𝑪 𝜶𝑪_𝒏𝒆𝒘 Rejected 

 Knowledge management  3.142 0.513   0.672 0.674  

 - Absorptive capacity   0.560     

1 We continuously scan the external environment for greater performance in projects. 2.671 0.928      

2 Knowledge sharing is encouraged and rewarded. 3.400 1.041      

3 This organisation is quite inward-looking; it does not concern itself with what is happening in the market. [R] 3.623 0.980      

 - Knowledge repository   0.460 0.530    

4 Project work is well documented, so the knowledge is accessible to all employees. 2.586 0.940     X 

5 We share customer data freely across the boundaries of the organisation. 2.243 0.859      

6 Information on ideas generated and problems raised is accessible. 2.486 0.913     X 

7 People in different departments are prepared to share information. 3.300 0.874      

8 Information is generally shared within the team rather than kept to an individual. 3.614 0.839      

 Communication and collaboration  3.079 0.511   0.775 0.649  

 - Interaction frequency   0.378 0.449    

9 Project team members seamlessly communicate with each other. 3.814 0.856      

10 Communication between project teams is efficient and effective. 2.500 0.847      

11 We have a sufficient number of scheduled meetings to discuss ideas. 2.929 1.146     X 

 - Linkage with external organisation and sources   0.349 0.467    
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12 Alliances are often formed with other organisations for mutual benefit. 2.623 0.870      

13 External knowledge and competence are provided by the management when needed. 3.042 0.984      

14 All team operations are driven by customer needs. 3.160 0.911     X 

 -  Internal collaboration   0.620 0.505    

15 There is a good internal collaboration within project teams. 3.826 0.798      

16 There is a good internal collaboration between different departments. 2.651 0.898     X 

17 There is a good internal collaboration between different departments. 2.724 0.883      

18 People in the team cooperate in order to help develop and apply new ideas. 3.638 0.780      

 -  Feedback   0.767 0.642    

19 People usually receive feedback on the quality of work they have done. 2.928 1.094     X 

20 People’s performance is measured on a regular basis. 2.970 1.062      

21 Management usually provides feedback on what a project resulted in. 2.575 0.983      

 Structure  3.031 0.318   0.688 0.714  

 - Specialization and task differentiation   0.666     

22 Projects are developed using effective cross-functional teams. 3.287 0.882      

23 This organisation is flexible; it can quickly change procedures to meet new conditions and solve problems as they 

arise. 

2.508 0.923      

24 In this organisation, the way people work together is readily changed in order to improve performance. 2.686 0.904      

 - Centralization and formalization   0.520 0.589    

25 Team members are involved in setting the project performance objectives. 2.867 1.034      

26 All team members are mutually accountable. 2.899 1.024     X 

27 Team members are empowered to make decisions. 3.390 1.003      

28 In a team, there are well-defined roles. [R] 2.783 0.970     X 

29 Project teams have considerable freedom to make decisions and act on them without needing to ask for permission. 3.174 0.926      

30 It is considered important not to exceed assigned roles. [R] 3.300 0.881      

 Culture  3.368 0.507   0.893 0.794  

 - Participative safety   0.843 0.686    
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31 There exist a "we are in it together" attitude. 3.548 0.867      

32 People feel understood and accepted by each other. 3.656 0.838     X 

33 Everyone's view is listened to even if it is in a minority. 3.568 0.914      

34 I feel comfortable to express new ideas within the team. 4.190 0.720      

35 I feel I can rely on my team members. 4.141 0.740     X 

 - Support for innovation   0.778 0.525    

36 The organisation permits the emergence of intrapreneurs and product champions. 3.036 0.816     X 

37 Managerial assistance in developing new ideas is readily available. 2.785 0.842      

38 The workplace is relaxed; it is okay to have fun. 3.988 0.825     X 

39 Supervisors can be relied upon to give good guidance to people. 3.316 0.813      

40 The organisation provides support in terms of feedback. 2.860 0.866     X 

41 Adequate resources are available and committed to realizing new ideas. 2.424 0.844      

 - Task orientation   0.741 0.597    

42 People provide helpful advice and constructive feedback. 3.494 0.866      

43 People keep each other informed about work-related issues in the team. 3.605 0.877      

44 There is a real concern among team members that the team should achieve the highest standards of performance. 3.211 0.870     X 

 Tools and techniques  2.658 0.351   0.631   

45 Project team members are equipped with effective information communication technology tools. 2.929 0.922      

46 A formal process is used to determine and update project priorities. 3.074 0.922      

47 There is a formal idea generation process in place. 2.400 0.770      

48 Tools for developing new ideas are readily available. 2.237 0.775      

 Strategy  3.021 0.238   0.858 0.639  

 - Strategic orientation   0.714 0.611    

49 The overall strategy is clearly defined and communicated to all employees. 3.574 0.908     X 

50 Strategies are flexible enough to respond to changes in the environment. 3.210 0.801      

51 Adequate resources are available and committed to achieving project goals. 2.919 0.804      
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52 Everyone who works here is well aware of the long-term plans and direction of this company. 3.565 0.911     X 

53 Little effort has been made to clarify what the vision and strategy mean to us in this area. [R] 3.067 0.946      

 - Strategic leadership   0.846 0.573    

54 Senior management supports ideas that are considered to be risky. 2.738 0.899      

55 Failures and mistakes are tolerated and not punished. 3.426 0.789      

56 Senior management actively encourages the submission of new ideas. 3.016 0.909     X 

57 Performance indicators encourage people to think "outside the box." 2.770 1.013     X 

58 Leaders visibly drive innovation. 2.705 0.983      

59 Supervisors here are good at understanding peoples’ problems. 3.148 0.814     X 

60 Supervisors show that they have confidence in those they manage if things do not turn out according to plan. 3.175 0.827     X 

61 There is a genuine concern for employees, backed up by supportive actions. 3.233 0.954     X 

62 The vision and strategies could be achieved, but management decisions do not fit with them. [R] 3.200 0.800     X 

63 When needed, people are provided with coaching within certain areas. 3.082 0.856      

 Propensity of individual to innovate  3.437 0.789   0.677 0.528  

 - Risk propensity   0.428 0.525    

64 Honest and original mistakes are recognized as an indication of initiative and courage. 2.767 0.730     X 

65 Experiments are OK in the lab, but not in the marketplace or in my department. [R] 2.717 0.818      

66 Senior management likes to keep to established, traditional ways of doing things. [R] 3.049 0.892     X 

67 People who make mistakes are encouraged to share them widely so that others can learn. 2.360 0.869      

68 Effective intrapreneurs are generally rewarded. 2.433 0.749      

 - Challenging behaviour   0.700     

69 I'm open and responsive to change. 4.148 0.560      

70 I question the status quo when it comes to problem-solving. 4.131 0.625      

71 I seek new challenges in my work. 4.197 0.610      

 - Moral and motivation   0.796 0.703    

72 Team members’ rewards are equitable. 2.934 0.699      
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73 People here always want to perform to the best of their ability. 3.852 0.800      

74 People are enthusiastic about their work. 3.557 0.860      

75 I feel a sense of community with my unit. 3.672 0.912     X 

76 People feel a strong desire to make contributions to this company and the people in it. 3.721 0.801     X 

 - Innovation awareness   0.398     

77 This company arranges activities that inspire me to be more innovative. 2.623 0.919      

78 I think innovation is important for this company's success. 4.574 0.550      

79 I have a good understanding of innovation. 3.721 0.819      

 Time management 2.561 0.231   0.665   

80 People are expected to do too much in a day. [R] 2.721 1.023      

81 It is often very difficult to get permission to leave one's current assignment to join an intrapreneurial team. [R] 2.833 0.783      

82 Team members are appointed on the basis of availability, not interest, compatibility, or passion for the idea. [R] 2.443 0.860      

83 We get enough time needed to develop new ideas. 2.246 0.735      
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6.4 Final 57-item HICAF 
Based on the calculated internal consistency estimates in Table 6, 26 items have been rejected. This 

has resulted in a final 57-item HICAF, including seven negative statements, illustrated in Table 7. 

Rejected items can be found in Table 6. The main categories and their corresponding enablers have 

not been rejected throughout the statistical analysis.  
 
Table 7. The statistically validated 57-item final HICAF. 

Item 

Knowledge management - Absorptive capacity 

We continuously scan the external environment for greater performance in projects. 

Knowledge sharing is encouraged and rewarded. 

This organisation is quite inward-looking; it does not concern itself with what is happening in the market. [R] 

- Knowledge repository 

We share customer data freely across the boundaries of the organisation. 

People in different departments are prepared to share information. 

Information is generally shared within the team rather than kept to an individual. 

Communication and collaboration - Interaction frequency 

Project team members seamlessly communicate with each other. 

Communication between project teams is efficient and effective. 

- Linkage with external organisation and sources 

Alliances are often formed with other organisations for mutual benefit. 

External knowledge and competence are provided by the management when needed. 

-  Internal collaboration 

There is a good internal collaboration within project teams. 

There is a good internal collaboration between different departments. 

People in the team cooperate in order to help develop and apply new ideas. 

-  Feedback 

People’s performance is measured on a regular basis. 

Management usually provides feedback on what a project resulted in. 

Structure - Specialization and task differentiation 

Projects are developed using effective cross-functional teams. 

This organisation is flexible; it can quickly change procedures to meet new conditions and solve problems as they arise. 

In this organisation, the way people work together is readily changed in order to improve performance. 

- Centralization and formalization 

Team members are involved in setting the project performance objectives. 

Team members are empowered to make decisions. 

Project teams in our organisation have considerable freedom to make decisions and act on them without needing to ask 

for permission. 

It is considered important not to exceed assigned roles. [R] 

Culture - Participative safety 

There exist a "we are in it together" attitude. 

Everyone's view is listened to even if it is in a minority. 

I feel comfortable to express new ideas within the team. 

- Support for innovation 

Managerial assistance in developing new ideas is readily available. 

Supervisors can be relied upon to give good guidance to people. 

Adequate resources are available and committed to realizing new ideas. 
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- Task orientation 

People provide helpful advice and constructive feedback. 

People keep each other informed about work-related issues in the team. 

Tools and techniques  

Project team members are equipped with effective information communication technology tools. 

A formal process is used to determine and update project priorities. 

There is a formal idea generation process in place. 

Tools for developing new ideas are readily available. 

Strategy - Strategic orientation 

Strategies are flexible enough to respond to changes in the environment. 

Adequate resources are available and committed to achieving project goals. 

Little effort has been made to clarify what the vision and strategy mean to us in this area. [R] 

- Strategic leadership 

Senior management supports ideas that are considered to be risky. 

Failures and mistakes are tolerated and not punished. 

Leaders visibly drive innovation. 

When needed, people are provided with coaching within certain areas. 

Propensity of individual to innovate - Risk propensity 

Experiments are OK in the lab, but not in the marketplace or in my department. [R] 

People who make mistakes are encouraged to share them widely so that others can learn. 

Effective intrapreneurs are generally rewarded. 

- Challenging behaviour 

I'm open and responsive to change. 

I question the status quo when it comes to problem-solving. 

I seek new challenges in my work. 

- Moral and motivation 

Team members’ rewards are equitable. 

People here always want to perform to the best of their ability. 

People are enthusiastic about their work. 

- Innovation awareness 

This company arranges activities that inspire me to be more innovative. 

I think innovation is important for this company's success. 

I have a good understanding of innovation. 

Time management 

People are expected to do too much in a day. [R] 

It is often very difficult to get permission to leave one's current assignment to join an intrapreneurial team. [R] 

Team members are appointed on the basis of availability, not interest, compatibility, or passion for the idea. [R] 

We get enough time needed to develop new ideas. 
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6.5 Case Study Results 
Each figure in this chapter contains the mean, and the standardized upper and lower boundaries for 

either a set of categories or a set of enablers. The results, collected through the survey, are based on 

the final 57-item HICAF, in other words, rejected items are excluded.   

The overall innovation capability of the observed organisation is presented in Figure 4. The presented 

values for each main category is an average of the corresponding enablers mean value. The lowest 

mean can be found in the category time management and the highest, along with the greatest deviation, 

in propensity for individuals to innovate. The overall innovation capability of the observed organisa-

tion is roughly estimated to an average of three.  

 

 

Figure 4. Calculated final means for the eight main categories. 
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Calculated final means for the enablers with associated standard deviations are presented in Figure 5. 

Rejected items are not included in calculating the final mean values. 
 

 

 

Figure 5. Calculated final means for the 19 enablers in HICAF. 

 

Calculated final means with associated stand deviation as error bars for each item are presented in 

Appendix C.  
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7 Analysis 
The present chapter is divided into four subchapters: Chap. 7.1 discusses the interview findings, Chap. 

7.2 discusses the development of the proposed framework, the process of item reduction is analysed 

in Chap. 7.3, and finally, case study results are analysed in Chap. 7.4. 

 

7.1 Analysis of Interview Findings 
The 19 factors identified from the interviews have similarities with the identified literature findings. 

Factors that are not found in the literature findings are integrated as enablers and assessment areas 

based on similarity. Thus, subjectivity has been inevitable in this process. However, the integration 

of the 19 identified factors has only been an extension of the literature findings, i.e. no literature 

findings are rejected during this process. Nor are any of the interview findings classified as enablers, 

with the exception of time management, due to the difficulty for the respondents to relate to factors 

promoting innovation. The main reason for this could be the diverse knowledge about innovation. 

Another reason could be the difficulty for respondents to relate to what promotes innovation in pro-

jects or the organisation as a whole. The interview findings could be a reflection based on values that 

can facilitate the respondents work rather than to promote innovation, i.e. factors increasing work 

efficiency. 

The interview findings are highly dependent on the number of interviews conducted. More respond-

ents could have generated more factors influencing innovation, by identifying new factors or strength-

ening convergence of the already identified factors. However, more factors could aggravate the de-

velopment of a practical framework by complicating the process of integration. In addition to the 

interviews, workshops with respondents could increase the convergence of factors and facilitate the 

process of integration.  

 

7.2 Integrative Holistic Framework 
The re-categorization of the literature findings in the first affinity diagram may have contributed to 

enablers or assessment areas out of their literary context. However, the merger, with the aim of elim-

inating redundancy, has only been performed on those categories that have similarities. To isolate and 

create independent categories, resolution has been performed on those categories that are considered 

to be extensive. This resolution has resulted in the exclusion of some categories such as portfolio 

management, thereby jeopardizing the proposed frameworks holistic perspective. However, what 

could be considered as a holistic perspective is a subjective matter and therefore a delimitation has 

been necessary to develop a practically applicable framework. 

The absence of commercialization in the final framework can be considered a shortcoming of the 

holistic approach. According to Adams et al., (2006) commercialization is an essential part of inno-

vation within an organisation. Due to the lack of integration of commercialization assessment areas 

with innovation success (Hultink et al., 2000), the final framework has rejected commercialization as 

an enabler. Nor is the unit of analysis responsible for commercialization of new products and services 

and therefore it was never addressed by the respondents during the interviews.  

Although project management is considered to be important for innovation success (Jenkins et al., 

1997), its corresponding enablers have been integrated into new categories. Foremost, due to the de-

sire of decreasing redundancy and emphasizing enablers originally within project management. How-

ever, the main category called Project management could be an important feature of an assessment 

framework aiming to assess innovation capability within project-based organisations. 
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The content within the literature map is diverse, and there are some references that could be consid-

ered outdated. This could have affected the selection of assessment areas and the use of current ter-

minology. As the literature on innovation is diverse (Fagerberg et al., 2005), it can complicate the 

search for more current articles that are cited 20 or more times.  

 

7.3 Item Reduction 
The proposed framework aims to assess innovation capability from a holistic perspective. Thus, a 

large set of items were developed for each enabler to ensure that the corresponding underlying con-

struct is fully addressed. The number of items may have had a negative impact on the number of 

responses. However, the authors have deliberately made this choice to enhance the scientific signifi-

cance of the study. Fewer items could have complicated the rejection of inferior items. However, the 

calculated internal consistency reliability estimates include uncertainties because 70 responses were 

collected unlike the recommended 100 Streiner (2003). To reduce the impact of uncertainties on the 

results of the study, a wide interval of internal consistency reliability estimates is applied as a suffi-

cient indicator of item homogeneity. 

The number of items is not evenly distributed among the different categories due to the absence of 

assessment areas. Additional assessment areas in time management and, tools and techniques could 

have provided a more representative set of items. However, the authors have strived to develop a 

survey that is not too extensive for the respondents as well as a final framework that is practically 

applicable. Neither a category nor an enabler has been rejected during item reduction, due to the 

difficulty of justifying a possible removal of a category. This study does not aim to explore to which 

extent a category or an enabler influence innovation success.  

The calculated Cronbach’s α for structure and culture exceeds the pre-defined interval but still re-

tained due to the fact that their corresponding enablers are within the pre-defined interval. The high 

value of Cronbach’s α for these categories could be due to the high number of items that according to 

Streiner (2003) gives a misleading impression that the construct is homogeneous. High or low internal 

consistency reliability estimate does not necessary determines the significance of a category or an 

enabler in relation to innovation capability. Consequently, innovation awareness is not rejected even 

though the highest possible calculated Cronbach’s α is not within the pre-defined interval. The item 

This company arranges activities that inspire me to be more innovative addresses a phenomenon from 

a collective perspective while the remaining items are from an individual perspective and thus con-

tributing to a low inter-item correlation.  

There have been scenarios where the rejection of items has resulted in the same Cronbach’s α. Con-

sequently, standard deviation has been used as a complement for item reductions. However, inter-

item correlations could also be used to determine item rejection (Streiner, 2003). A more accurate 

estimation could be achieved by computational optimization where each scenario is calculated to find 

the optimal set of items.  
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7.4 Case Study Analysis 
Absorptive capacity was considered an important factor for enhancing innovation capability within 

the observed organisation. However, the absence of environmental scanning for greater performance 

in projects are demonstrated in the case results. Thus, contributing to the average value of 3.142 in 

the corresponding main knowledge management. Granstrand et al., (1997) emphasizes that the inno-

vative capacity of a firm depend on the interaction with the outside world for gathering knowledge. 

Innovation is a learning process (Fagerberg et al., 2005), and thus it requires internal and external 

knowledge. The absence of external knowledge utilized in projects for greater performance is not 

necessarily due to a lack of knowledge within the organisation rather due to lack of distribution pos-

sibilities. In other words, the knowledge may exist within the organisation but not made available to 

project teams.  

Case study results illustrate that communication and collaboration is sufficient within the observed 

organisation. An area for improvement is feedback which is also confirmed by interview results. Kline 

and Rosenberg (1986) argue that innovation is not a linear process but an iterative knowledge creation 

process involving many interactions and feedbacks. The low value, 2.773, of feedback, may be due 

to the lack of information on the impact of realization of ideas and project results, which is also 

emphasized in the interview findings. The highest mean value, 3.396, within Communication and 

collaboration, is found in internal collaboration which according to Blindenbach-Driessen and van 

den Ende (2006) is a unique capability for project-based organisations. However, the overall value of 

communication and collaboration is estimated to 3.079 and can be considered as an improvement 

area. The importance of communication and collaboration is emphasized throughout the research 

(Adams et al., 2006; Fagerberg et al., 2005; Kline and Rosenberg, 1986) because it facilitates the 

dispersion of ideas and increases diversity.  

The observed organisation operates in a constantly changing market and according to Burns and 

Stalkers (1961) and Liao et al., (2003) an organic form of organisational structure is suited. Case 

study results, 3.031, indicates a mix of organic and mechanistic organisational structure. Furthermore, 

the set of items associated with specialization and task differentiation has the lowest scores within 

the main category. Thus, indicating functionally differentiated work and that personal tasks are con-

ducted in an abstract way more or less distinctive from the organisation as a whole. Centralization 

and formalization have a positive contribution to the main category’s average score. The items all 

team members are empowered to make decisions; and project teams in our organisation have consid-

erable freedom to make decisions and act on them without needing to ask for permission indicates 

that the decision-making is decentralized to some extent which is possibly related to innovation suc-

cess according to Burns and Stalkers (1961). The mean value of It is considered important not to 

exceed assigned roles indicates a lower degree of formalization within the unit of analysis of the study. 

According to Adams and Vyakarnam (2001), formalization may prohibit innovators from seeking 

new sources of information.  

The culture within the organisation is supportive of innovation, but there are still areas that can be 

improved. Participative safety and task orientation contributes positively to a culture supportive of 

innovation (Andersson and West, 1998). Employees seem to be comfortable to express new ideas 

within the team and keep each other informed about work-related issues in the team. Although these 

are indirect indicators, research emphasizes a correlation between these indicators and innovation 

successfulness (Anderson and West 1998; Patterson et al., 2009). However, support for innovation 

have a low score, 2.842, and foremost due to the lack of practical managerial support for developing 

new ideas that are considered risky.  

Tools and techniques can be considered as an improvement area since it has the second lowest score, 

2.658, among the main categories. The lack of tools for developing new ideas and techniques for idea 

generation is an improvement area within the organisation. Ideas are the raw material for innovation 
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(West and Farr, 1989), and generative tools and techniques are essential for innovative organisations. 

Innovation management advocates generative tools and techniques to create room for creativity and 

enhance project efficiency (Clark, 1980; Adams et al., 2006).  

The top management responsibility for innovation including creating a vision and communicating a 

direction for innovation is captured in the main category strategy. The average score of 3.021 is af-

fected by factors such as financial commitment, a clear vision, and management support for risky 

ideas. Managerial influence on the innovation performance can easily be undermined, but it is a vital 

part of an organisations innovation capability (Cohen and Dougherty, 1995).  To enhance a more 

supportive strategy for innovation, White (2002) suggest a commitment to differentiated funding that 

can enhance diversification and experimentation and foster a culture of allowing failure (Adams et 

al., 2006).  

A notable finding is the difference between risk propensity, the lowest score, and challenging behav-

ior, the highest among all enablers. These two enablers should be highly correlated because they aim 

at measuring the same phenomenon. However, risk propensity could be related to the organisational 

conditions influenced by managers. Damanpour (1991) encourages managers to adopt an attitude for 

tolerating change and failure. Challenging behavior, on the other hand, captures individual behavioral 

aspects, i.e. response to change and the will to seek new challenges. Furthermore, the group autonomy, 

and moral and motivation are elements contributing to propensity for individuals to innovate (Adams 

et al., 2006). To enhance the overall propensity of individuals to innovate, freedom to experiment and 

create safe work environments, including freedom from constant evaluation and supervision, is im-

portant to consider (Adams et al., 2006; Amabile, 1998b).  

Finally, the qualitative generated category time management has the lowest score among the main 

categories. Case study results indicate that the employees do not have enough time needed to develop 

new ideas. The current workload does not leave space to be innovative because no new resources are 

brought in, instead the employees are encouraged to work faster. According to Fagerberg et al., (2005) 

openness and sufficient freedom in experimenting with new solutions are considered essential for 

innovative organisations.  One suggestion is to have “innovative hours”, where employees dedicate 

their time to ideas of interest.  
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8 Conclusions 
Chapter 8.1 aims to answer the research questions and suggest further research. Case study recom-

mendations are summarized in Chap 8.2. 

 

8.1 Theoretical Implications and Further Research 
This section is concerned with the final aim of the study, answering the three interrelated research 

questions and summarizing the emerged key points. 

How can the enablers that promote innovation in an organisation be assessed?  

The literature on innovation assessment areas and utilities is voluminous and diverse and have led to 

a lack of integration regarding factors promoting innovation. This study has, however, identified and 

integrated a set of enablers that promote innovation in a project-based organization. Nineteen enablers, 

with associated assessment areas, organized into eight main categories reflects the innovation capa-

bility of a project-based organisation from a holistic perspective. The main categories and their cor-

responding enablers are further described below: 

Knowledge management is a critical category promoting innovation in an organisation. It is divided 

into two enablers, absorptive capacity and knowledge repository. Recognizing and absorbing external 

knowledge is positively related to innovation success. Gathering and organizing of new and existing 

knowledge, internal and external knowledge, is fundamental to the innovation process. Absorptive 

capacity is conventionally measured by the number of external patents with the disadvantage of ne-

glecting tacit knowledge. To capture tacit knowledge, absorptive capacity could also be assessed by 

directly addressing to which extent knowledge is shared internally and externally, and to which envi-

ronment is scanned for knowledge. Knowledge repository can be assessed through information gath-

ering process by analysing internal project reviews and reports. It can be directly assessed by to which 

extent information is preserved and made available.  

 

Communication and collaboration increases diversity and facilitates the dispersion of ideas, and are 

comprised by four enablers: interaction frequency; linkage with external organisations and sources; 

internal collaboration; and feedback. Interaction frequency can be measured via the number of com-

mittees, number of meetings or frequency of formal meetings concerning new ideas. The quality and 

diversity of linkage with external organisations and sources is an important input into the innovation 

process, and can be assessed by examining participation in research projects and collaboration with 

universities. Internal collaboration can be assessed by directly addressing how well units and groups 

communicate and collaborate. Innovation is an iterative knowledge creation process involving many 

interactions and feedbacks that can be assessed to which extent management provide constructive 

feedback.  

Idea generation is a vital input into the innovation process and can be facilitated by the use of gener-

ative tools and techniques. It can be assessed by to which extent generative tools and techniques are 

available and used. 

The relation between organizational structure and innovation is complexed and dynamic but can be 

summarized with the two assembled enablers: specialization and task differentiation; and centraliza-

tion and formalization. Specialization and task differentiation can enable the organisation to be more 

responsive to change and therefore be more innovative. It can be assessed by to which extent the 

organisation is flexible and responsive to change. Centralized decision making and strict rules and 

roles have a negative impact on innovation. Formalization may constrain innovators from seeking 
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new sources of information. This can be assessed by to which extent the decision-making process is 

decentralized and how the roles are defined.  
 

Culture supportive of innovation is reflected in environmental factors that promote creativity and 

innovative behavior. This category is represented by three enablers: participative safety; support for 

innovation; and task orientation. Participative safety reflects to which extent the employees feel com-

fortable to express their opinions. Support for innovation concerns managerial assisting in developing 

new ideas and creating a climate supportive of creativity. This can be assessed directly by to which 

extent managerial support is present. Task orientation reflects the commitment and endeavor for 

higher performance and can be assessed through the degree of solidarity within the organisation and 

project teams.  

Innovation is a continuous and a cumulative process and thus requires risk-taking, foresight and com-

mitment to innovation. An innovation strategy consists of strategic orientation and strategic leader-

ship. The former is concerned with long-term innovation strategies and financial commitment. Stra-

tegic orientation can be assessed by the level of R&D expenditure and commitment to differentiated 

funding. Managerial influence on the innovative performance is summarized in strategic leadership, 

a clear vision of the future, commitment to organisational change, an attitude for tolerating failure, 

managing conflicts, and coaching innovative activities are important aspects of strategic leadership. 

The enabler can be assessed through exploring perceptions regarding to which extent these factors 

are present.  

Innovation is a multidimensional phenomenon occurring in a social context and thus understanding 

the individual behavior is vital for promoting innovation. Exploring the propensity of individuals to 

innovate is a matter of behavioral characteristics: risk propensity; challenging behavior; moral and 

motivation; and innovation awareness. The willingness to confront risky opportunities and how fail-

ure is confronted and tolerated are assessment areas within risk propensity. Challenging behavior can 

be assessed by exploring preferences for established methods as opposed to new ways of working. 

Moral and motivation can be assessed through the equity of rewards systems, job satisfaction, and 

the degree of inspiration and encouragement regarding innovative activities. Innovation is a complex 

phenomenon and thus requires a common understanding which is reflected by the enabler innovation 

awareness. Assessing innovation awareness is a qualitative matter of exploring perceptions.  

Time management represents the freedom in experimenting with new solutions including freedom 

from constant evaluation and supervision which are considered important for innovation success. 

Lower occupancy, freedom to choose an assignment and less governance are assessment areas within 

this enabler.  

 

What are the enablers that are unique to project-based organisations? 

The case study resulted in two new enablers, time management, and quality, which are not 

necessarily specific for project-based organisations. The performed case study is insufficient 

for determining whether there are any specific enablers for project-based organisations. To be 

able to determine enablers specific to project-based organisations, multiple case studies in dif-

ferent project-based organisations must be performed.  
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How can the innovation capability of project-based organisations be holistically as-

sessed? 

 

Assessing the complex set of conditions that influence an organisations innovation capability is a 

challenging task, due to the inconsistency, inaccessibility, and complexity of assessments. A holistic 

assessment framework should include all aspects of innovation and their corresponding assessment 

areas. However, innovation capability can be defined as an organisation's overall ability, in terms of 

structural characteristics, behaviors, managerial aspects, cultural and climate aspects, resources, and 

monetary efforts, to be innovative. The overall ability can then be conceptualized by a set of enablers 

that promote innovation in an organisation. To holistically assess these enablers a perceptual approach 

can be utilized using a survey that addresses the underlying nature of each construct. The proposed 

framework includes a set of theoretically grounded enablers that aims to assess an organisations in-

novation capability holistically, with a set of statistically validated corresponding items.  

The advantages of the proposed capability assessment framework lie in its simplicity, due to practical 

applicability in a large scale, and the opportunity for managers to diagnose the organisation and rec-

ognize true symptoms to then apply appropriate treatment and remedies for promoting innovation. If 

the correct treatments and remedies are applied to enhance the essential conditions required to be 

innovative in an organisation it will generate a self-sustaining engine for innovation. A frequent ap-

plication of HICAF can help to study the effect of a specific action, for example, the implementation 

of an innovation strategy.  

This study has compiled a vast and diverse amount of factors within innovation measurements and 

assessment areas to a manageable framework devoted to holistically reflect the innovation capability 

of a project-based organisation. HICAF has the potential to lay a foundation for researchers to inves-

tigate the identified enablers in relation to management science, cognitive science and organizational 

science. More precisely, study the relationship between innovation capability and for example change 

management and project management. 

To further develop the framework, multiple technology-orientated project-based organisations could 

be observed to then explore the correlations between the enablers by utilizing confirmatory factor 

analysis. To be able to determine to which degree an enabler affects the innovation capability, the 

innovation results can be examined in relation to each enabler.  
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8.2 Case Study Recommendations 
The observed organisation scored an average of three out of five, and thus unveiling potential for 

improvements. Table 8 presents a set of recommendations, based on case study analysis in Chap. 7.4 

that aims to increase the overall innovation capability of the studied organisation. It is beyond the 

scope of this study to explore how these recommendations are effectively implemented. 

Table 8. Case study recommendation based on case study analysis in Chap. 7.4. 

Improvement area Recommendation 

Knowledge management  Utilizing external knowledge in projects for greater innovative 

performance by distributing and making knowledge available to 

project teams.  

Communication and collaboration  Creating a system for providing feedback regarding the impact 

of realization of ideas and project objectives. 

 

Creating an innovation forum to facilitate the dispersion of ideas 

and increase diversity. 

Support for innovation A formal process for absorbing and distributing ideas.  

 

Providing managerial assistance, coaching and supporting risky 

opportunities, for realizing innovative ideas.  

Tools and techniques  Facilitating the use of generative tools and techniques in project 

work.  

Strategy Creating a forum for enhancing innovation awareness. 

  

Funding pilot projects considered to be risky to foster a culture 

of allowing failure.  

Propensity of individual to innovate Maintaining the already existing challenging behaviour within 

the organisation by, challenging, encouraging and inspiring the 

employees to be more innovative.  

Time management Developing a creative environment by implementing “innova-

tive hours” where employees can dedicate their time to ideas of 

interest.  
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Appendix A: Interview Questions 
 
1. What is your role in the company? 

2. What does your department contribute to the organisation?  

3. Guide us through a typical project from start to finish?  

4. How have the ongoing changes affected the organisations and its work?  

5. How do you think the ongoing change will affect the overall project management?  

6. What is your knowledge about innovation?  

7. How is innovation (or even if) defined within the organisation? 

8. What do you expect of innovation at different levels? 

- Organisational? 

- Your department? 

- Individual? 

9. To which extent is innovation recognized and rewarded in the organisations? 

10. Have you done any organisational changes to enhance innovation? 

11. Which factors do you think is important for enhancing innovation? 

12. What requirements do you have on your employees to be more innovative? 

13. How do you know you have been innovative?  

14. How do you prepare and plan for innovation in projects? 

15. In your opinion, what are the perceived benefits your company or department might gain from 

innovation?  

16. What are the potential disadvantages in your opinion? 
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Appendix B: Survey Design 
Purpose 
The aim of this study is to identify factors, also called enablers, promoting innovation in project-

based firms to then later develop new and increased knowledge on how innovation capability in 

project-based firms can be assessed. By exploring these enablers and their corresponding assessment 

areas, this study aims to develop a holistic innovation capability assessment framework for project-

based firms. The data from this survey will be used to analyse these factors statistically.  

 

Procedure 
The survey is divided into several categories, and each category consists of several statements. You 

will have to reflect on your company’s overall ability to be innovative, in terms of structural 

characteristics, behaviours, cultural aspects, and monetary efforts, by indicating to what extent you 

agree with various statements.  

 

Confidentiality 
You will not have to fill in any personal information during this survey. All data will be kept 

confidential to ensure that individual identification cannot occur. 

 

Contact  
If you have any questions or comments regarding the study, please contact us; Jakob Melander, 

jame1000@student.miun.se or Jamshid Jahid, jaja1103@student.miun.se.  

 

Consent 
By continuing to the survey itself, you agree to participate. Participation is voluntary, and you may at 

any time cancel your participation by closing the window. We would be very grateful if you could 

take the time to fill in the questionnaire due to the fact that the quality of the study may increase as 

more people participate.  

 

The following illustrates the survey design. 
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Appendix C: Case Study Results 
Calculated final means for each item with associated standard deviations as error bars are presented 

below. Rejected items are not included in calculating the final mean values, see Chap 6.3. 
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