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ABSTRACT 
Measuring innovation as a strategic objective allows companies to gauge their performance and 
stay competitive. This study examines how the introduction of a metrics-oriented governance 
tool can be used to strengthen the innovation performance in an industrial setting. Key 
dimensions of capabilities for innovation are identified, and the role of measurement in allowing 
a company to become more innovative is discussed. The core findings of the study suggest that 
the most prominent innovation capabilities are cross-functional collaboration, organisational 
culture, knowledge integrating mechanisms and the existence of a formulated innovation strategy. 
These capabilities should not be measured or analysed separately as they depend on each other. 
Therefore the set of metrics proposed in this study are meant to provide a holistic view of the 
wide range of capabilities that together form the basis for the companies innovativeness.  

From a practice-oriented perspective, the thesis aims to build on these two sets of analysis to 
propose a set of metrics for the monitoring of innovation capabilities at a specific large, 
Swedish-based industrial company. The analysis of the innovation capabilities at the case 
company serves as a diagnostary basis for understanding the issues regarding the organisations 
innovativeness. A need for further research on how the innovation strategy can be aligned with 
the business strategy of the company would be beneficial is also identified.  

Key words:  innovation management, innovation capability, innovation measurement, innovation 
metrics  
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SAMMANFATTNING 
Genom att mäta innovation som ett strategiskt mål kan företag utvärdera sin prestationsförmåga 
samt vidhålla sin konkurrenskraft. Den här studien undersöker hur introduktionen av ett 
mätorienterat styrmedel kan stärka innovationsförmågan hos ett företag, verksamt i en industriell 
miljö. Därav identifieras nyckelfaktorer som utgör ett företags innovationsförmåga samt 
diskuteras rollen som mätning spelar i företagets innovationsarbete. Studien lyfter fram 
tvärfunktionellt samarbete, organisationskultur, kunskapsintegrerande mekanismer samt att ha en 
formulerad innovationsstrategi som de viktigaste faktorerna för företagets innovationsförmåga. 
Dessa faktorer bör inte mätas separat då de till stor del beror av varandra. Därför ämnar de 
mätetal som föreslås i den här studien att skapa en holistisk bild av den mängd faktorer som 
tillsammans utgör företagets innovationsförmåga.  

Praktiskt innebär detta att studien tar avstamp i två analysområden för att föreslå en samling 
mätetal som kan användas för att överblicka innovationsförmågan hos ett specifikt större 
industriellt företag. Analysen av faktorerna bakom företagets innovationsförmåga bygger en 
teoretisk bas för tolkandet av identifierade innovationsproblem inom organisationen. Författarna 
identifierar även ett behov av vidare studier som undersöker hur företagets innovationsstrategi 
kan sammanlänkas med affärsstrategin. 

Nyckelord : innovation management, innovationsförmåga, innovationsmätning, mätetal för 
innovation 
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1 INTRODUCTION 

Increasing globalisation and technological disruption has led to an escalated interest in innovation 
and its processes and management (Baregheh, Rowley and Sambrook, 2009). There is a 
considerable volume of literature accumulated on the subject of innovation. While definitions of 
innovation vary somewhat between contexts and applications, the concept is widely described as 
one of the most powerful ways to drive business growth in a challenging economic environment. 
The most innovative companies are able to take advantage of changes in the external 
environment while continually revamping their business models to achieve competitive 
advantage. They are also able to innovate to obtain specific business outcomes, such as increased 
agility or productivity (Pinelli et al., 2012). 
  
The ability to innovate is thereby crucial for companies in order to stay competitive and survive 
in today’s business environment. This is reflected in most companies’ stated ambitions to become 
innovation leaders. In a McKinsey survey (Capozzi, Gregg and Howe, 2010) 84 percent of 
business leaders responded that innovation is extremely or very important to their companies’ 
growth strategy. Being innovative however, is easier said than done. In the same survey 94 
percent of the respondents were not satisfied with the innovation work in their organisations.  

The problem seems to lie in the complexity of quantifying, evaluating and managing innovation 
practices and competence (Frenkel, Maital and Grupp, 2000; Tidd, Pavitt and Bessant, 2005). 
Tidd, Pavitt and Bessant (2005) therefore argue that organisations must adopt a culture that 
allows employees to find appropriate solutions to the complex problems that innovation 
constitutes. These solutions should be found in ways best suited to the particular circumstances 
in which the organisation finds itself. This is also reflected in the extant literature on innovation 
management, where studies attempting to identify forms of ‘best practice’ are often based on a 
particular context and thus have low generalisability. 

Ever changing competitive dynamics calls for metric systems that works as links between 
strategy, execution, and ultimately value creation (Melnyk, 2004). This includes innovation efforts 
in the company. However, Davila, Epstein and Shelton (2006) argue that there is a common 
fallacy to expect that a perfect measurement system can be designed to automate decision 
making. The authors concludes that measurement systems have limitations and will never replace 
good judgement. Aase, Roth and Swaminathan (2018) find that companies tend to fail in 
measuring the returns on innovation and instead spend too much time looking inward at 
measures of activity, for example by measuring number of patents. The challenge in designing a 
measurement system lies in incorporating the complex processes that influence and correlate with 
the organisation’s innovation capabilities (Cordero, 1990). Börjesson, Elmquist and Hooge (2014) 
suggest that to fully profit from the innovative efforts within an organisation, the focus should be 
on the innovation capabilities. Instead of focusing on the number of innovations that the 
company produces, it is more rewarding to optimise the factors that facilitate an environment 
that stimulates innovation. 

This study examines the concept of innovation, innovation capabilities, and how metrics can be 
used to improve the innovation efforts of a large industrial company. The study is based on a 
case company that has a long history as an innovator, but lacks a strategic and systematic 
approach to innovation. The case company is used in the study to represent technology-intensive 
manufacturing companies. Principles for the selection of metrics are in line with the state of the 
art in innovation management, and are applicable to the case company. Furthermore, the 
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problems identified with the innovation efforts at the case company correspond well with the 
general problems described in literature and other case studies. This makes the company suitable 
as an example in which to structure an innovation measurement system around.  

1.1 PURPOSE 

The purpose of this study is to examine how the introduction of a metrics-oriented governance 
tool can be used to strengthen the innovation performance in an industrial setting. In order to 
fulfill this purpose, the focal point of the study is to analyse what are the key dimensions of 
capabilities for innovation, as well as what role measurement can play in allowing a company to 
become more innovative. From a practical perspective, the thesis aims to build on these two sets 
of analysis to propose a set of metrics for the monitoring of innovation capabilities at a specific 
large, Swedish-based industrial company. 

1.2 DELIMITATIONS AND LIMITATIONS 

This study views innovation from a strategic perspective. The focus therefore lies on general and 
broad capabilities such as strategy and knowledge integration. This means that the R&D work 
that might come to mind when discussing innovation is not at the heart of this study. Instead the 
study deals with the facilitating factors that allow for an effective innovation process.  

A large part of the data used in this study required being managed with high discretion as the case 
company imposes strict rules on confidentiality. This affects the way the discussion, result and 
conclusion is conducted in this study. Employees at the case company were very busy which 
influenced the research design and timeline of the study. Moreover, this study was conducted in 
four months which might have influenced the results by limiting, for example, the number of 
interviews. The time constraints also made it difficult to benchmark with other industrial 
companies as it is time consuming to understand the innovation capabilities of companies. 
Nonetheless, the innovation capabilities brought up in the study are arguably fundamental for 
most large industrial companies. Lastly, the actual implementation of the proposed metrics is not 
explored in this study. The study includes an examination of the risks and requirements for the 
implementation but leaves cost considerations for future research.   
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2 THEORY AND LITERATURE 
In this section the theoretical framework that underpins the study is established by explaining and 
reviewing relevant literature in the field. This serves as a basis for the analysis and discussion in 
later sections. Firstly the reader is introduced to the general concept of innovation and its many 
definitions, applications and meaning. This is followed by a review on innovation capabilities 
within an organisation. Lastly, innovation measurement is introduced to tie together the section. 

2.1 THE CONCEPT OF INNOVATION 

Innovation can be a confusing concept, and it is apparent from current research that it is difficult 
to find common ground on what it actually is or what it means. Table 1 gives a rough image of 
the many different definitions of innovation in extant literature as well as the definition given by 
the case company. 

Table 1: Definition of innovation 

Case company  “Innovation means successfully realising novel value from insights and ideas.” 

Dosi, 1988  “Innovation is the search for, and the discovery, experimentation, development, imitation, and adoption of new 
products, new production processes and new organisational set-ups.” 

Damanpour, 1991  “Innovation is an adoption of an internally generated or purchased device, system, policy, program, process, product, 
or service that is new to the adopting organisation.”  

Tidd, Pavitt and Bessant, 
2005 

“Innovation represents the core renewal process in any organisation. Unless it changes what it offers the world 
(product/service innovation) and the ways in which it creates and delivers those offerings (process innovation) it risks 
its survival and growth prospects.” 

Carlson and Wilmot, 2006  “Innovation is the process that turns an idea into value for the customer and results in sustainable profit for the 
enterprise.”  

Tidd and Bessant, 2009  “Innovation is a process of turning opportunity into new ideas and of putting these into widely used practice.” 

Baregheh, Rowley and 
Sambrook, 2009 

“Innovation is the multi-stage process whereby organisations transform ideas into new/improved products, service or 
processes, in order to advance, compete and differentiate themselves successfully in their marketplace.” 

Raynor, 2011  “Innovation is a change that breaks trade-offs.”  

Trott, 2012  “Innovation is the management of all the activities involved in the process of idea generation, technology development, 
manufacturing and marketing of a new (or improved) product or manufacturing process or equipment.” 

 

The lack of consensus on the definition has created an ambiguity in the way ‘innovation’ and 
‘innovativeness’ are being used and operationalised in innovation management research. It is 
apparent in preceding literature that the dominating type of innovation is technology innovation. 
However, recent literature has adopted a broader perspective when describing the different types 
of innovation. To establish a theoretical foundation, this study uses the innovation definition by 
OECD and Eurostat (2014). The focus in this definition are four larger areas; product and service 
innovation, process innovation, market innovation and finally, organisational innovation.   

 

Product and service innovation refers to the creation and introduction of new products and 
services that create novel value. Process innovation refers to the implementation of a new design 
or development and manufacturing method. Market innovation, on the other hand, refers to 
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changes in the context in which products or services are introduced to the market through new 
or significantly modified business strategies, marketing methods, and concepts. Lastly, 
organisational innovation refers to the implementation of a new organisational method in the 
firm’s workplace, business practices or external relations. This could be a process which changes 
mental models and indirectly shape the organisation’s way of conducting business (OECD and 
Eurostat, 2014; Bullinger, 2008).  

A common way of conceptualising innovation is by distinguishing between incremental and 
radical innovation. Radical innovation are of disruptive nature and usually bring fresh and new 
features, or in some cases drastically improve performance in various areas within a company 
(Ettlie, Bridges and O’Keefe, 1984). This type of innovation is considered more risky in terms of 
investing time and money as the chance of success is lower. Moreover, radical innovations 
commonly combine different technologies or have a root in a substantially different technology 
(Chandy and Tellis, 1998). Radical innovation can also transform existing markets, or even create 
new markets, to deliver novel value and experience to customers (Henderson, 1993). Incremental 
innovations, on the other hand, are defined as minor changes or improvements to a product or 
product line. These are characterised by being based on existing platforms to, for example, 
maintain or improve the current position in the market (Ettlie, Bridges and O’Keefe, 1984). This 
kind of innovation is considered less risky as the chance of success is higher. 

Furthermore, to understand innovation and in particular innovation capabilities, it is reasonable 
to analyse the potential sources of innovation. Most innovations, especially the successful ones, 
spring from a conscious and purposeful search for relevant innovation opportunities. Drucker 
(2002) suggests some examples of situations that can create innovation opportunities and 
categorises these situations by distinguishing whether they occur inside or outside the 
organisation. The author identifies four typical situations inside an organisation as: unexpected 
occurrences, process needs, incongruities in processes or between expectations and results, and 
changes in marketplace and industry structure. Three additional sources of opportunity that can 
be found in the social and intellectual environment are: demographic changes, new knowledge, 
and changes in meaning and perception.   
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Figure 1: Sources of innovation opportunities
 

 
 

The rest of the section is based on Drucker’s (2002) findings. 

Among the situations that occurs inside an organisation, unexpected successes and failures are 
considered a rich source of innovation. Situations which cause an unexpected result may provide 
information about competitors or customers that can be exploited. They are however often 
neglected and most businesses tends to dismiss or disregard them, thus missing out on exploiting 
them as innovations. Another situation which opens up for opportunities is when there is a need 
for a process to be improved or evolved. Once identified, this need may also provide new 
opportunities to other organisations within the same industry, or even in other industries. In 
addition to this, opportunities for innovation can arise whenever there is an incongruity within 
the rhythm or logic of a process, between expectations and results, or between assumptions and 
realities. The last situation which can create innovation opportunities within the business or 
industry are changes in the marketplace and industry structures. These changes usually stem from 
changing customer preferences and new values. Usually a rapid growth within an industry implies 
that the industry structure will change, and disruptive technologies usually addresses a market that 
is not fully developed.  

When it comes to opportunities outside the business or industry, it is usually demographics and 
population changes which offer new opportunities for innovation. The change is a reliable 
predictor of the future and successfully utilising the opportunity can be very rewarding (Drucker, 
2002). The introduction of new knowledge can also be a source of opportunities for innovation. 
The time from emergence of new knowledge to the technology to be applicable is often long, and 
even longer in terms of reaching the marketplace. Finally, the last situation outside the business 
or industry which can create innovation opportunity is when there are changes in perception and 
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meaning. The identification of these opportunities requires timing and judgement, partly in order 
to be able to distinguish whether it is a short-lived or more permanent change in perception. 

2.2 INNOVATION CAPABILITIES  

In order to create and maintain innovativeness an organisation needs to analyse its innovation 
capabilities (Börjesson, Elmquist, and Hooge, 2014). There are numerous factors that can enable 
or hinder the innovative ability of a company. In this section the most prominent types of 
innovation capabilities will be discussed. The capabilities of a company defines how well it can 
achieve its objectives. In other words, it is a combination of a broad range of tangible and 
intangible factors that allows a company to utilise its potential. 

A common differentiation in the literature is between operational and dynamic capabilities. 
Operational capabilities describes how firms’ manage their input flows through routines and 
processes to optimise the output. Teece, Pisano and Shuen’s (1997) dynamic capabilities 
framework define the term dynamic capability as “the firm’s ability to integrate, build, and 
reconfigure internal and external competencies to address rapidly changing environments’’. 
Hence, the crucial difference between the two is that operational capabilities are used to optimise 
the current business while dynamic capabilities are oriented towards changing the operational 
capabilities by integrating new knowledge into the organisation (Denford, 2013). To exploit most 
of the innovation opportunities presented in Section 2.1, the company should consequently focus 
on improving their dynamic innovation capability.  

Below follows a review of relevant research findings regarding innovation capabilities and their 
relation to innovation efforts. The purpose of the table is to give an overview of the multitude of 
studies in this research field as well as introduce the innovation capabilities that will be the focus 
of the rest of the study.    
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Table 2: Literature review on innovation capabilities
 

Study 
 

Capabilities 
 

Response variable of analysis  Core findings 

Zhou and Li, 2012  Knowledge base (breadth and depth) and 
knowledge integrating mechanisms (market 
knowledge acquisition and internal knowledge 
sharing). 

Radical innovation.  Internal knowledge sharing affects radical innovation positively in firms with 
broad market knowledge. Market knowledge acquisition affects radical 
innovation positively in firms with deep market knowledge. 

Luca and Atuahene- 
Gima, 2007 

Market knowledge (breadth, depth, tacitness, 
specificity), cross-functional collaboration and 
knowledge integration mechanisms. 

Product innovation performance.  Cross-functional collaboration and market knowledge specificity have a 
mediated effect through knowledge integrating mechanisms. Market knowledge 
depth is partially mediated through knowledge integration mechanisms and 
market knowledge breadth has a direct unmediated effect.  

Troy, Hirunyawipada 
and Paswan, 2008 

Cross-functional integration.  New product success.  The combination of integration of cross-functionality with other variables may 
be of greater importance than the direct impact it has on success by itself. The 
nine variables suggested in the study significantly affect the integration and 
success relationship and are categorised a industry specific and managerially 
controlled. Firms should design the cross-functional structures with these nine 
variables in mind in order to maximise the effectiveness. 

Wang, Wang and 
Liang, 2014 

Knowledge sharing (explicit and tacit) and 
mediating role of intellectual capital (human, 
structural and relational). 

Firm performance (operational 
and financial). 

Tacit knowledge sharing will significantly contribute to all three components of 
intellectual capital. Explicit knowledge sharing contributes to human and 
structural intellectual capital. All three intellectual capital components in term 
have positive effect on both operational and financial performance.  

Lin, 2007  Knowledge sharing and firm innovation 
capability. 

New ideas, new methods, and first 
to market. 

The findings suggests that enjoyment in helping others and knowledge 
self-efficacy and top management support significantly influence 
knowledge-sharing processes. Employee willingness to both donate and collect 
knowledge enable the company to enhance the innovation capability. 

Doobni, 2008b  Innovation culture.  Performance outcomes.  Innovation culture scale best through describing it as a structure of seven 
factors: innovation propensity, organisational constituency, organisational 
learning, creativity and empowerment, market orientation, value orientation, 
and implementation context. The authors’ seven-factor model can be used to 
measure an organisation’s innovation culture and as a metric to map the 
organisation’s efforts in becoming more innovative.  

Saunilla, Pekkola and 
Ukko, 2014 

Innovation Capability and the moderating 
effect of measurement. 

Firm performance.  The relationship between innovation capability and firm performance is 
significant with performance measurement. Performance measurement is used 
as a tool for improving the performance of small and medium size companies 
through innovation capability.  

De Clerc, 
Thongpapnl and 
Dompv, 2011 

Cross-functional collaboration; structural 
context (decision autonomy and shared 
responsibility) relational context (social 
interaction, trust and goal congruence) 

Product innovativeness  Decision autonomy and social interaction are supported to have positive direct 
effect on product innovativeness 

Tsai and Hsu, 2014  Cross-functional collaboration, knowledge 
integrating mechanisms, competitive intensity 
analysis 

New product performance.  Competitive intensity weakens the effect that cross-functional collaboration 
have on new product performance. Knowledge integrating mechanisms 
mediate the negative effect of competitive intensity on the cross-functional 
collaboration and new product performance relationship. Time influences the 
performance effects of cross-functional collaboration. With increasing 
competitive intensity it becomes relevant to understand its impact on the 
innovation capabilities of an organisation. 

 

Based on the findings in Table 2 the innovation capabilities that are chosen as a basis for the rest 
of this study are; innovation strategy, organisational culture, cross-functional collaboration, and 
finally, knowledge management and knowledge integration mechanisms.  

2.2.1 Innovation Strategy 

A strategy is needed in order for an organisation to work coherently towards a common goal. It is 
however not common practice for companies to establish a strategy for their innovation efforts 
(Pisano, 2006). This is problematic as it hinders the innovation capability of the firm as the 
alignment of the innovation efforts with the business strategy of the firm is not linked. Based on 
this, a well designed innovation strategy should provide the organisation with a direction as well a 
system for the innovation work. 

The direction of the innovation strategy is a critical decision for the future growth of the 
company (Pisano, 2006). Most importantly it requires a clear understanding of the context that 
the firm operates in. Factors such as market conditions, technological trends and the competitive 
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landscape all have to be taken into account when deciding where to direct the innovation efforts 
(Siguaw, Simpson and Enz, 2006). 

The system part of the innovation strategy provides processes and structures for how the 
organisation should work with generating and screening ideas, and how to move forward into 
developing the selected projects. A well designed innovation system thereby gives the 
organisation the means to move in the designated direction of the innovation strategy (Pisano, 
2006; Hamel and Tennant, 2015). 

2.2.1.1 System for the Innovation Process 

An innovation system should support the whole life cycle of innovation. This translates into all 
the stages of the innovation process, from idea generation to commercialisation or 
implementation (Baregheh, Rowley and Sambrook, 2009). The term innovation often gets 
confused with terms such as creativity and invention, thus neglecting the life cycle aspect of the 
concept. A common way of describing the innovation process is by using the linear phase model 
consisting of five stages: idea generation, concept development, prototype, product and market 
test and introduction to the market (Bullinger, 2008). 

Figure 2: Innovation process 
 

 

Practitioners can use this model as a management tool or as conceptual and operational road map 
which structures and standardises development activities. However, empirical investigations have 
shown that innovation processes do not always follow these linear trajectories. Instead, they tend 
to loop recursively and show numerous breaks (Hauschildt and Salomo, cited in Bullinger, 2008). 
Based on this, innovation should therefore be considered as an iterative process (Sandmeier et al., 
2004; Garcia and Calantone, 2002). An effective innovation system thereby facilitates an effective 
handling of all of the components in the innovation process. This is a major undertaking as all 
the steps in Figure 2 are complex and can be resource intensive. The innovation system also need 
tailoring to the specific industry the company operates in, as technological aspects influence the 
ability to prototype and market conditions affect the possibility of customer testing.  

2.2.1.2 Structuring the Innovation Portfolio 

Cooper (2013) suggests that organisations could use a portfolio approach to understand and 
structure the direction of the innovation efforts. There are several innovation portfolio 
frameworks that each illuminates different aspects of innovation from a strategic viewpoint. 
However, a straightforward and widely used framework is presented by Nagji, Bansi and Tuff 
(2012) with the Innovation Ambition Matrix. The authors suggests three categories for the 
innovation efforts; core, adjacent and transformational. Core innovation refers to existing 
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products and assets that are improved to better serve existing markets. Adjacent innovation refers 
to expanding from existing business to new markets. Lastly, transformational initiatives create 
significantly new offers or business to previously unaddressed markets and needs.  

Figure 3: Innovation Ambition Matrix 
 

 
 

A benefit of this framework is that it helps to visualise where a company direct its innovation 
efforts. Looking at the proportion of the innovation types there are three important factors to 
take into account; type of industry, market position and organisational maturity. 

Firstly, the type of industry the company is active in is important as the market dynamics greatly 
influence the pace of development. For example, software companies are likely to focus on the 
transformative segment as the barriers for new functionality and markets usually are low. 
Traditional industrial companies, on the other hand, are more likely to be heavily positioned 
towards core initiatives as lead times are longer and new markets harder to reach. Secondly, the 
market position is also a factor to consider as a company that has established dominance in a 
market should be more inclined to polish its core offering than a smaller company that is trying 
to catch up. Lastly, the maturity matters as more mature companies tend to develop an inertia 
when it comes to transformational innovation. This happens as the customer base is cemented 
and the company starts to identify itself as belonging to a certain field. This is usually not the case 
for younger companies as the cost of changing direction of the business is lower and a smaller 
organisation is usually more flexible. 

By understanding how these factors influence the ratio of a company in the Innovation Ambition 
Matrix it also becomes possible to benchmark with other companies’ ratios. The framework 
‘Horizons of Growth’, proposed by Baghai, Coley and White, (2000), is similar to the Innovation 
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Ambition Matrix. In this framework the company lays out its growth plan by aligning three 
‘horizons’ as shown in Figure 4. 

In horizon 1, the focus is to defend and extend current core businesses. In horizon 2 new 
business emerges that can provide growth in the near future. Establishing a foothold in these 
businesses require some investment but the risk associated with this can be considered fairly low. 
Finally, horizon 3 consists of a portfolio of potential future businesses, new disruptive technology 
or markets that are currently unreachable. These are in their nature highly risky as predictions 
about future market dynamics and customer needs are required. 

Figure 4: Horizons of Growth 
 

 
 

Although sharing many traits, the ‘Horizons of Growth’ differ from the Innovation Ambition 
Matrix model as the time dimension is company specific. This makes it more difficult to 
formulate a side-by-side comparison with different companies. What an individual company 
identifies as belonging to each horizon is highly dependent on its business strategy and will also 
evolve together with the strategy.  

2.2.2 Organisational Culture 

Barney (1986) define organisational culture as “a complex set of values, beliefs, assumptions and 
symbols that define the way in which a firm conducts its business”. Innovation culture, however, 
is defined by Dobni (2008b) as “a multi-dimensional context which includes the intention to be 
innovative, the infrastructure to support innovation, operational level behaviors necessary to 
influence a market and value orientation, and the environment to implement innovation”. The 
linkage between organisational culture and innovation is well documented and has been subject 
to extensive research over the last decades. It is the general consensus that organisational culture 
is one of the key elements in both inhibiting and enhancing innovation (Naranjo Valencia, Sanz 
and Jiménez, 2010; Büschgens, Bausch and Balkin, 2013). It is not unusual for renowned 
innovative companies to boast about their unique cultures. However, both culture and innovation 
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are notoriously ambiguous, which makes it difficult to find common ground on what innovation 
culture is in management theory.  

Quinn and Rohrbaugh’s (1981) Competing Values Framework can be used as a structure and tool 
to analyse the relationship of organisational values and innovation. Büschgens, Bausch and Balkin 
(2013) argue that managers needs an underlying structure before deciding on what culture to 
implement. Since there are theoretically an infinite number of organisational cultures, a 
framework such as Competing Values Framework can be used to classify the values and support 
meaningful analysis of the situation (Denison, 1996; Quinn and Rohrbaugh, 1981). The 
framework consists of axes representing two pairs of opposites: internal to external and flexibility 
to control. This creates four quadrants which captures and classifies an organisation’s values. 
Organisations have “competing” values from different quadrants, but usually has an emphasis on 
one or two of them (Büschgens, Bausch and Balkin, 2013). 

Figure 5: Competing Values Framework 
 

 
 

 
Through Büschgens, Bausch and Balkin’s (2013) meta-analytic review, the authors argue that this 
framework provides a comprehensive structure for the ideational aspects of organisational 
culture. The authors perform a moderator analysis of the relationship between culture and 
innovation and conclude that managers that lean more towards a radical innovation strategy 
should strive towards implementing a developmental culture. Moreover, organisations with less 
long-term focus on innovation should focus on the efficiency-oriented rational culture 
(Büschgens, Bausch and Balkin, 2013). Similarly, adhocratic cultures tends to have potential for 
enhancing the development of new products and services, while hierarchical cultures tends to 
inhibit product innovation (Naranjo Valencia, Sanz and Jiménez, 2010). 
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Another way of rendering innovation culture is to describe it as a structure of four dimensions: 
intention for innovation, infrastructure for innovation, market orientation for innovation and 
implementation context for innovation (Dobni, 2008b). 

Figure 6: Four dimensions of innovation culture 
 

 

 
 

These dimensions can further be broken down into seven factors identified as innovation 
propensity, organisational constituency, organisational learning, creativity and empowerment, 
market orientation, value orientation, and implementation context.    
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Figure 7: Seven factors to describe the structure of innovation culture 
 

 
 

By breaking down the concept of innovation culture into subgroups, managers can more easily 
target areas which needs attention and development. Dobni’s (2008a) dimensions of innovation 
culture captures the importance of having an intention to be innovative in an organisation as well 
as having an infrastructure which supports innovation efforts. It should positively influence the 
knowledge and orientation of employees in a manner which supports an innovative mindset, and 
provide the tools and actions necessary for innovation. The breakdown into dimensions also 
underlines the need for an environment or context which supports launching the product or 
concept to the market.  

2.2.3 Cross-Functional Collaboration 

According to Clercq, Thongpapanl and Dimov (2011), collaboration between the functional units 
in an organisation enhances the capability of being innovative. This is, however, not without its 
difficulties as different goals, cultures and perceptions can complicate the collaboration between 
people from different functional areas (Luca and Atuahene-Gima. 2007; Gupta, Raj and 
Wilemon, 1986).    

The effect of cross-functional collaboration on innovation performance is well documented. The 
collaboration between marketing teams and R&D teams, in particular, is well represented in 
extant literature. It is indicated that this type of collaboration has a positive effect on factors such 

21 



 

as prototype development proficiency, efficiency in R&D commercialisation and product launch 
proficiency (Souder, Sherman and Davies-Cooper, 1998). Sherman, Berkowitz and Souder (2005) 
argue that the marketing-R&D integration in combination with the reviewing of past failed 
projects leads to positive interaction effects. Luca and Atuahene-Gima (2007) argues that 
cross-functional collaboration is uncorrelated to product innovation performance but has an 
effect through knowledge integrating mechanisms (see Section 2.2.4) as a mediator. The authors 
emphasis that previous research might have been given an overly positive view of the effect of 
cross-functional collaboration on innovation performance.  

Clercq, Thongpapnl and Dimov (2011) investigate two dimensions of cross-functional 
collaboration, the structural contexts and relational contexts. They conclude that the conversion 
of cross-functional collaboration into innovation output not only depends on the formal 
management decisions that specify and motivate collaboration, but also the relational and 
informal context in which this collaboration can be facilitated. This motivates both a bottom-up 
and a top-down approach when analysing cross-functional collaboration. 

Structural context 
The structural context of cross-functional collaboration is affected by managerial decisions 
regarding collaboration structures of the company. Two important factors are autonomy and 
shared responsibility (Clercq, Thongpapanl and Dimov, 2011). The degree of decision autonomy 
reflects how much support each department receives in taking their own initiatives. How the 
responsibility is shared between departments is often dependent on the design of the 
performance measuring system. A system that only measures individual department performance 
can lead to their isolation. On the other hand, a more holistic evaluation system can aid in 
incentivising collaboration.   

Relational context 
The relational context of the collaboration is not governed by structures and formal decisions in 
the same direct way as the structural context. It relates instead to the social capital of the firm. 
The social capital can be viewed as the accumulated networks of relationships between 
individuals and social units and the resources these relationships unlocks (Nahapiet and Ghoshal, 
2000). Clercq, Thongpapnl and Dimov (2011) highlights three dimensions of social capital; social 
interaction, trust and goal congruence.  

From a cross-functional collaboration perspective, social interaction entails the strength of 
informal relationships across departments, a starting point is mutual acquaintance and 
recognition. Trust is the level of positive expectation from collaborative situations that involve 
risk and vulnerability. Lastly, goal congruence reflects the level of harmony in goals and 
ambitions across the organisation.    
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2.2.4 Knowledge Management and Integration Mechanisms 

There is a vast amount of research and literature backing the importance of knowledge 
management in an organisation. This includes managing the knowledge embedded in the culture 
and which define the identity of the organisation, as well as the knowledge carried through its 
routines and systems. Managing knowledge is something that is particularly important for global 
firms where the knowledge goes through several cultural filters (Alavi and Leidner, 2001). This 
section examines the different types of knowledge relevant for staying competitive and delivering 
customer value, as well as the effect of using knowledge integrating mechanisms to managing 
these clusters of knowledge. 

2.2.4.1 Market Knowledge 

Market knowledge is a broad term that encompasses knowledge about the customer base but also 
competitors. Luca and Atuahene-Gima (2007) categorises market knowledge into four 
dimensions as follows. 

Market knowledge breadth 
Knowledge breadth refers to the company’s degree of broadness in the understanding of 
different customer groups and competitor types. A company with broad market knowledge has a 
wide knowledge of different customers both current and potential future customers. It also 
understands the products and strategies of a wide array of competitors.   

Market knowledge depth 
Market knowledge depth refers to the level of sophistication the company has in its 
understanding of a market and the competitors. A firm with deep market knowledge understands 
how customer needs, behaviours and preferences interact with competitor products and 
strategies. 

Market knowledge tacitness 
Market knowledge tacitness is characterised by how explicit and interpretable the information is. 
A high level of tacitness suggests the knowledge is hard to concretise and communicate easily. 
This means that face-to-face interactions and apprenticeships are needed to distribute the 
knowledge.  

Market knowledge specificity 
The market knowledge specificity describes how specific the market knowledge is to a certain 
context or environment. A very specific market knowledge is not easily translatable to another 
context and may lose meaning and value in new settings.    
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2.2.4.2 Knowledge Integrating Mechanisms 

KIMs, short for knowledge integrating mechanisms, are defined as structures and processes for 
integrating different types of knowledge among the functional units within a firm (Luca and 
Atuahene-Gima, 2007). Examples of structures and processes includes the use of company 
documentation, meetings for the purpose of sharing information, analysis and the use of 
successful and failed projects, and briefings from external experts and consultants. A KIM by 
definition, allows the organisation to capture, analyse, interpret, and combine knowledge within 
the organisation. These structures and processes should also encourage managers to learn from 
their past development experiences and allow them to effectively exploit this knowledge to 
generate new concepts and ideas (Zahra and Nielsen, 2002). 

In terms of cross-functionality, aligning the goals and strategies of the different functional units 
result in higher demand for information-processing (Germain and Dröge, 1997; Kumar and Seth, 
1998). Thus the effects of cross-functional collaboration can be utilised through KIM’s to ensure 
better product innovation performance (Luca and Atuahene-Gima, 2007). 

Luca and Atuahene-Gima (2007) explore how knowledge integration mechanisms may affect the 
impact market knowledge dimensions and cross-functional collaboration have on product 
innovation performance. In particular, one of the authors’ findings is that cross-functional 
collaboration and market knowledge specificity affect product innovation performance through 
KIMs. However, there are reports that suggest that at higher levels, KIMs may suppress the 
flexibility and creativity of cross-functional interactions and in the use and integration of deep 
market knowledge (Kumar and Seth 1998). Luca and Atuahene-Gima (2007) also suggests that 
previous research have provided a overly optimistic and unrealistic view of the value 
cross-functional collaboration initiatives contribute to product innovation.  

In another study, Tsai and Hsu (2014) argues that competitive intensity weakens the effect that 
cross-functional collaboration have on new product performance. Competitive intensity is 
defined as the extent which competitors in an industry pressure one and another. The authors 
also argue that KIMs mediate the negative effect of competitive intensity on the cross-functional 
collaboration and new product performance relationship.   
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Figure 8: Mediated moderation model for cross functional collaboration, competitive intensity, KIMs, and 
new product performance 

 

 
 

According to the authors, time influences the performance effects of cross-functional 
collaboration. Quick responses are fundamental to gain a competitive advantage in a highly 
competitive business environments, but less critical in industries where competitive intensity is 
considered low (Lindelöf and Löfsten, 2006). Thus, with increasing competitive intensity it 
becomes relevant to understand its impact on the innovation capabilities of an organisation. 
According to the findings of Tsai and Hsu (2014), managers needs to address the negative 
influence competitive intensity has on the performance effects of cross-functional collaboration 
and knowledge integration mechanisms. 

2.3 MEASURING THE INNOVATION CAPABILITY 

The previous sections explored different perspectives on innovation as well as the driving forces 
of innovation, the innovation capabilities. This section consists of a review of the state of the art 
in innovation measurement and describes it from different perspectives and practices. The first 
part of this section introduces the reader to the role of measurement and the measurement 
system’s implications to a company’s business. The second part introduces two measurement 
frameworks which helps visualise the utility of measuring. The last part of the section examines 
what can go wrong with a measurement system, and also introduces the reader to different 
principles for selecting metrics. 

2.3.1 Role of Measurement 

The importance of using metrics as a method of linking strategy, execution and value creation has 
long been recognised (Melnyk, 2004). According to Margaretta and Stone (2002), organisations 
must answer the questions of how the performance is going to be defined once the organisation’s 
mission is set. The authors suggest that metrics and performance measurement are fundamental 
in translating the organisation’s mission, or strategy, into reality.  

In the extant literature and research, metrics discussed by managers are generally different from 
metrics discussed by academics. According to Melnyk (2004), this is likely because of different 
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priorities regarding the generalisability of the results and the time pressure the different groups 
have. Academics are more concerned about addressing specific research question and to generate 
a result with high generalisability, and adapting and validating the measures. In contrast, managers 
normally work under time pressure and are usually satisfied with measures that are “good 
enough” as long as the measures can provide information of value quickly (Melnyk, 2004). 
Additionally, managers tends to rely on non-financial measures more than financial measures. 
The reason being, according to Hertenstein and Platt (2000), that non-financial measures 
generally give a better granular real-time evaluation of the progress and the probability of success.  

Metrics helps distill the volume of data, and exists as tools for the organisation to operate more 
effectively and efficiently. Melnyk et al. (2004) argue that metrics provide three basic functions in 
terms of performance measuring, and those are: control, communication, and improvement. 
Firstly, metrics allow managers and employees to gain better control over the performance of the 
areas and resources that they are responsible for. Secondly, metrics also communicate 
performance to managers, employees and external stakeholders. Thirdly, metrics strengthen the 
ability to identify gaps between expectation and performance (Melnyk, 2004).  

In an innovation performance context, the role of a measurement system, according to Davila, 
Epstein and Shelton (2006), can be summarised into three parts: plan, monitor and learn. 

Figure 9: Role of measuring innovation 
 

 
 

The first role of measurement signifies making the strategy more explicit by defining and 
communicating the strategy within the organisation. The purpose is to open up for discussion 
and criticism on the underlying assumptions and mental models. This also helps the organisation 
take an unified approach in their innovation work, as well as to adopt a common language and 
ambition (Davila, Epstein and Shelton, 2006; Nagji, Bansi and Tuff, 2012). Moreover, by making 
the strategy explicit the organisation has the ability to also track the evolution of the strategy 
(Davila, Epstein and Shelton, 2006). 
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The second role of measurement signifies monitoring and tracking the innovation efforts. In 
doing so, one can essentially assess the changes in environment, evaluate the performance, and 
identify deviations from the plan. 

Finally, the third role of measurement signifies learning. The measurement system can facilitate 
material for a continuous discussion on how the innovation process is designed and 
implemented. Additionally, the innovation measurement system can highlight and formulate 
previously undetected problems. 

The flow and direction of information from using a measurement system in an organisation is 
visualised in Figure 10. The flow and direction of the measurement system gives a sense of the 
responsibility structure of the system. 

Figure 10: Role of measurement flow 
 

 
 

Thus, it can be said that innovation measurement support the understanding of an organisation’s 
ability and capability to innovate. Measuring helps the organisation to better understand and 
evaluate the consequences of the initiatives taken while acting in line with the innovation strategy. 
There is, however, little consensus on what measurement frameworks to use, or what metrics 
best aligns with your innovation strategy (Jensen and Webster, 2009). The lack of consensus may 
originate from the fact that there is not a common language for describing and interpreting 
innovation or innovation management (Davila, Epstein and Shelton, 2006). The process of 
structuring a measurement system will be further explored in the next section. 

2.3.2 Innovation Measurement Framework 

2.3.2.1 Process View of Innovation 

In order for the measurement system to give a comprehensive view of the innovation efforts it is 
helpful to structure the metrics in a framework (Davila, Epstein and Shelton, 2006; Adams, 
Bessant and Phelps, 2006). The innovation management literature provides a broad range of 
approaches, but there is however neither an unified discussion nor an accepted best practice 
framework (Adams, Bessant and Phelps, 2006). It can be concluded that a framework of metrics 
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is only useful if it manages to capture the various dimensions of innovation and also that 
measuring can lead to meaningful actions (Edison, Ali and Torkar, 2006; Karlsson, 2018, 
personal communication). Davila, Epstein and Shelton (2006) presents a process view of 
innovation that segregate the metrics into four categories. 

Figure 11: Process view of innovation 
 

  
 

The input captures the prevalence of resources needed for the innovation efforts to be effective. 
This encompasses factors such as time, funding, organisational structures and training. These 
metrics are leading in nature and indicates if the fundamental requirements for facilitating 
innovation are in place. The process phase includes measuring the operational routines of the 
company. This is a broad area to measure and the appropriate metrics are highly dependent on 
the project management structure of the company in question. Output is the direct result of the 
innovation efforts. These lagging metrics describe quality, quantity and timeliness. The outcome 
represent the value created both internally and externally through the innovation efforts. This 
includes qualitative measurements such as customer and employee satisfaction (Davila, Epstein 
and Shelton, 2006). 

2.3.2.2 Attention Focusing through Innovation Measurement  

One way of conceptualising innovation measurement is by making use of attention based theory. 
Drawing on this, measurement practices can be reduced into two types of practices; directional 
innovation measurement and conversational innovation measurement (Brattström et al., 2018). 
The former includes using a few and unidirectional metrics while the latter use multiple and 
ambiguous metrics. The level of ambiguity, meaning how difficult it is to interpret or distinguish 
issues and action alternatives, decides which innovation measurement practice the organisation 
should focus on.   
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Figure 12: A process framework of the relationship between attention and measurement of innovation 
 

 

The purpose of practising directional innovation measurements is to control and direct the 
process by using a small set of unidirectional metrics. When ambiguity levels are low, the strategy 
for innovation work can be well-formulated and the manager has clear ideas of desirable 
outcomes and action alternatives. Brattström et al. (2018) suggest that directional innovation 
measurements allow organisational members to sort among a large set of issues that otherwise 
would be perceived as equally relevant. The authors additionally suggest that unidirectional 
metrics allow organisational members to define and prioritise among different action alternatives 
related to inputs and outputs of innovation activities.  

The purpose of practising conversational innovation measurements, on the other hand, is to 
encourage observations and conversations from the bottom up. Through conversational 
measurements, managers can identify patterns in observations without the need of having a clear 
hypothesis on what particular patterns the managers are looking for. Hence, multiple as well as 
ambiguous metrics should be used in order to collectively capture a broad range of issues and 
action alternatives while directing organisational members’ attention when interpreting the data.  
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Brattström et al (2018) creates a framework based on the following propositions: 

❏ High ambiguity regarding the issues and the potential actions to remedy them, calls for 
flexibility in attention. This entails considering several issues and action alternatives 
simultaneously. 

❏ A low ambiguity regarding issues and potential actions necessitates a focused attention. 
This entails that a small collection of issues and action alternatives are considered 
simultaneously. 

❏ The usage of a limited number of unidirectional innovation metrics helps in creating a 
focused and persistent attention. Consequently, low ambiguity situations allows for 
directional measurement to increase innovation performance. 

❏ Using several and ambiguous metrics provides the organisation with the flexibility needed 
to consider a broader range of issues and action alternatives simultaneously. Thus, 
situations of high ambiguity enables conversational measurement to increase innovation 
performance.   

The definitions attention, issues and action alternatives can be found at the bottom of the page . 1

2.3.2.3 Principles for Selecting Metrics 

There are numerous principles and guidelines on how to structure a measurement system in 
innovation management literature. A weak measurement system with poorly formulated metrics 
can lead to negative outcomes for an organisation. According to Lane (2010), the management 
literature is rich in examples of poorly developed or implemented metrics which have allowed 
firms to diverge from, or miss out, on opportunities. Additionally, ill-conceived and irrelevant 
metrics can mislead and frustrate stakeholders (Melnyk, 2004). To ensure the metrics are 
formulated to produce the desirable response, the organisation must measure the right area or 
people as well as find relevant people to be responsible for collecting and conducting the actual 
measuring (Melnyk, 2004; Davila, Epstein and Shelton, 2006).  

A common mistake, according to Werner and Souder (1997), is to structure a measurement 
system that relies solely on either qualitative measure or quantitative measure. The authors argue 
a combination is most effective, but also warns that such systems tends to be complex and costly 
to develop, manage, and use. This is in line with what Shapiro (2006) underlines in his study, that 
a combination of qualitative measure or quantitative measure allow the measurement system to 
both adopt structure and flexibility. For instance, only using quantitative financial metrics such as 
NPV or ROI in early phases of the innovation process might make companies risk-avert. This is 
a state which may hamper the companies’ ability to handle the unpredictable nature of innovation 
(Anthony, Eyring and Gibson, 2006).  

1
❏ Attention: Building on the research done by Simon (1947), Ocasio (1997, 2011) defines attention as “noticing, encoding, interpreting 

and focusing of time and effort by organisational decision makers”. 
❏ Issues: Building on the research done by Simon (1947), Ocasio (1997, 2011) defines issues as “the available repertoire for making 

sense of the environment; problems, opportunities and threats”. 
❏ Action alternatives: Building on the research done by Simon (1947), Ocasio (1997, 2011) defines available repertoire of action 

alternatives as “proposals; routines; projects; programs and procedures” 
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There are many considerations to take into account when structuring a measurement system. In 
addition to what has been written above, the following list is a collection of selected principles for 
choosing metrics. 

Table 3: Principles for selecting metrics 
 

Davila, Epstein and 
Shelton, 2006 

A measurement system should consists of a small set of metrics as too many will overcomplicate things. 

Davila, Epstein and 
Shelton, 2006 

It is important to consider how frequently the metric should be executed and used, i.e. distinguish between executed only 
once and executed on regular basis. 

Davila, Epstein and 
Shelton, 2006 

Identify which metrics are for diagnostic use and which are for interactive use, and match it with the strategy. 

Davila, Epstein and 
Shelton, 2006 

Determine who is responsible for the metrics and at what level in the organisation the measurement should take place. 

Shapiro, 2006  Measuring innovation is difficult with a single metric. The measurement system should combine both qualitative and 
quantitative metrics. 

Anthony, Eyring 
and Gibson, 2006 

Using quantitative financial metrics such as NPV or ROI in the early innovation phases may make companies risk-avert, a 
state which can be a contradictory force to innovation. 

Pawar and Driva, 
1999 

For companies that are new to measurement, no more than five measures are recommended in a measurement system to 
start with. 

Pawar and Driva, 
1999 

A measurement system should have a macro and micro-visibility: 
Macro-visibility: In order to gain top management support, performance measures should be directly related to 
the firm’s strategic goals. It is particularly important to ensure high visibility of the results. 
Micro-visibility: At team level, high visibility of results ensures transparency in the work and allows members to 
be on board on what is happening. 

Pawar and Driva, 
1999 

Once the measurement system is in place, the data should be easy to collect, record and access by the members of the 
project team. 

Pawar and Driva, 
1999 

The measurement system requires a combination of hard and soft measures in order to assist in measuring product 
development projects. 

 

However, metrics should not be regarded as the answer to a problem. It is important to 
continually refine and review the metrics, while being open-minded and having an unified 
approach to innovation (Pawar and Driva, 1999). Nonetheless, measurement systems have 
limitations and will never replace good judgement (Davila, Epstein and Shelton, 2006). 
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3 METRICS AS A GOVERNANCE TOOL FOR INNOVATION  
This section aims to combine the findings in Section 2 in order to build a foundation for the 
hands-on implementation of a measurement system for innovation. Therefore, the section 
suggests what questions need to be asked in order to structure the reasoning behind the 
measurement system. 

Metrics can be an effective governance tool, both by providing information but also in clarifying 
objectives. It can be concluded that in order for a metrics system to be effective it needs to be 
designed with an understanding and consideration of the specific characteristics of the 
organisation. More concretely it is meaningful to seek answers to the following questions; at what 
level is the innovation work today?, what are the innovation goals?, how does the organisation 
plan to achieve them? and, what type of value does the organisation wish to create from its 
innovation efforts? 

The first question relates to the present innovation capabilities at the company. To understand 
the situation, a comprehensive analysis of the systems and structures that exist in the organisation 
is needed. It is necessary to understand the level of formalisation of the innovation work, for 
example whether it is an ad-hoc process or a clearly planned routine.  

The metric system should visualise if the organisation is moving towards achieving its innovation 
goals of the organisation or not. A clear understanding of the innovation ambitions is therefore 
needed, and ideally these should be stated in an explicit innovation strategy. In order to make 
sense of the measurement of the innovation progress it is also necessary to understand the 
alignment of the business strategy with the innovation strategy. For example, strict profitability 
goals can hamper the flexibility and slack needed for more transformative innovation work. This 
can create inconsistencies in the ambitions of the company that require prioritisation of the 
conflicting goals. 

The third question needs to be asked as the measurement system should allow for the monitoring 
the progress towards the organisation’s goals. An effective measurement of the action plan also 
opens up for analysis and discussion on whether or not the company is moving in the desired 
direction. 

The last question requires a formulation of the value the organisation desires to create from its 
innovativeness. This can be isolated to financial value created by producing a more competitive 
offering. It is also feasible that internal value such as employee enjoyment and empowerment can 
be important factors that motivate innovativeness.  
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4 METHODOLOGY 

This section describes an overview of the methodology used in collecting the empirical data and 
generating the results of the study. The section begins with a description of the research design 
followed by a walkthrough of how the literature review has been carried out throughout the 
study. This is in turn followed by a description of how the interviews and meetings were 
conducted. The section ends with an explanation of the validity and reliability of the study. 

4.1 RESEARCH DESIGN 

The proposed methodology can roughly be divided into two phases: an inductive and a deductive 
phase. The main purpose of the inductive phase was to formulate a theory that could be used in 
the deductive approach to generate a result by testing and to some extent applying said theory to 
the case company. In that sense, the overall research approach can be described as of an 
abductive nature. The highly confidential nature of the case company made it difficult to collect 
quantitative data. Due to this and the short time period of the study, qualitative methods such as 
interviews were deemed more appropriate and suitable in terms of capturing insights, issues and 
experiences. The findings served as a foundation for discussions and conclusions (Blomkvist and 
Hallin, 2015). Figure 13 is a representation of the research design. 
 

Figure 13: Project overview 
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4.2 PRE-STUDY 

The project initiation consisted of administrative work underlying the study, mapping the 
situation at the case company, and becoming familiar with the research topic. All this combined 
served as a compass in the search for relevant focus areas for the orientation interviews which 
were later conducted at the case company. 
 
The pre-study consisted of several meetings with two supervisors at the case company and one 
supervisor at the Royal Institute of Technology (KTH). Additionally, regular meetings were 
conducted with an associate professor currently researching innovation measurements at KTH. 
Finally, a meeting was conducted with an experienced adjunct professor and consultant in 
innovation management who conveniently, had previously worked at the case company. The 
combination of experiences and perspectives from the supervisors and professors boils down to 
a preliminary project plan and a suitable strategy to formulate the purpose of the study.  
 
Furthermore, numerous interviews with employees at the case company were conducted during 
this phase. The majority of them were selected from recommendations from the supervisors at 
the case company. The aim was to get a head start on employees’ perception and perspectives on 
the topic, as well as to learn more about the company’s business. 

4.3 LITERATURE REVIEW 

The purpose of the literature review was to understand the state of the art in innovation 
management. The theoretical foundation is a fundamental part in the study as it justifies the 
chosen research approach. The insights gained from the literature review also supports the 
analysis and interpretation of the empirical data later collected (Ellis and Levy, 2008). The 
literature review for the study was divided into three sections; pre-study literature review, 
literature review for orientation interviews, and finally an extended literature review to support 
the proposal of a framework of metrics for innovation. 
 
Relevant literature was recommended by supervisors and professors at KTH. Moreover, 
literature was also found from searching on Google Scholar and KTH’s own search tool ‘KTH 
Primo’. Selection criteria for relevant articles varied depending on the phase of the literature 
review. Table 4 presents the keywords and different relevance criteria for each phase.   
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Table 4: Key words and relevance criteria for literature review 
 

  Pre-study  Conceptual analysis  Innovation measurement modeling  

Key words: 
Innovation, Innovation 
management, change 
management, innovation 
strategy. 

Innovation capability, 
determinants of innovation, 
innovation objectives. 

Innovation measuring, innovation 
metrics. 

Relevance 
criteria: 

● Well cited. 
● Full-text available. 
● Discusses definition of 

innovation. 

● Well cited. 
● Full-text available. 
● Discusses innovation 

challenges and objectives. 
● Discusses determinants 

of innovation. 

● Well cited. 
● Full-text available. 
● Examples of metrics (and clearly 

state that they are either evaluated 
or simply a proposition) 

● Discusses innovation measuring. 
● Not industry specific. 

 

4.3.1 Project Initiation  

A broad reading approach in the project initiation phase aided in building a general understanding 
of the field and brought clarity in what ways innovation can be viewed. Thus the focus here was 
on quantity rather than depth (Blomkvist and Hallin, 2015). Key words and key takeaways were 
written down for each book or article and the content was given a rating of relevancy. A careful 
approach of finding literature was adopted in order to avoid bias and building opinions too early. 
The content of the literature was also constantly discussed between the authors in order to avoid 
misinterpretation or bias (Blomkvist and Hallin, 2015). 

4.3.2 Conceptual Analysis 

From the literature review of the project initiation phase, innovation capabilities was identified as 
a focal point for the study. Thus, after learning more about the situation at the case company, the 
previous literature review was complemented with a deeper research in this area. This literature 
review, together with the orientation interviews (see 3.4.2), was part of an inductive approach to 
create an initial knowledge framework for the study. 

The purpose of this literature review phase was to gather enough knowledge to be able to extract 
more applicable material from the orientation interviews. The findings from the literature review 
were filtered through professors and supervisors in order to finalise the material for the 
orientation interviews. 

4.3.3 Innovation Measurement Modeling 

Using the findings from prior phases as a basis, what followed was an extended literature review 
with the purpose of finding relevant measurement frameworks and metrics for the final round of 
interviews. This round of literature review dug deeper into innovation measurement and the 
findings were put into the context given by the orientation interviews and prior literature review. 
Thus the goal as to, in a deductive manner, find a fitting structure for the innovation metric 
framework to be proposed. 
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4.4 INTERVIEWS 

4.4.1 Pre-Study Interviews 

The pre-study interviews conducted at the case company were of an open nature with the 
intention of leaving everything up for discussion. The purpose of the choice of this interview 
style was to allow the interviewees to freely express their opinions on the matter and to minimise 
our influence on their answers (Blomkvist and Hallin, 2015). 

4.4.2 Orientation Interviews 

These interviews were structured to capture a broad set of perceptions, challenges and 
experiences on the topic of innovation. The interviewees were chosen in close collaboration with 
the supervisor at the case company as well as via recommendations throughout the orientation 
interview process. The interviews were of semi-structured nature in order to not miss out on 
important side-tracks, and to approach angles not thought of (Blomkvist and Hallin, 2015). In 
other words, the idea was to be flexible and to be in a good position to propose a set of metrics 
for measuring the innovation capabilities.  

Each of the nine interviewees were purposely chosen in order to capture insights from different 
areas and roles within the case company. Below is a table of background information for each of 
the interviewees. Note that to uphold case company confidentiality, the names are not explicitly 
written in this study. 

Table 5: Orientation interviewees at the case company 
  

  Position  Interview type  Length 
1  Innovation Manager, Business Organisation  Video call  60 min 
2  Chief of Staff, Market Organisation  In person  60 min 
3  Head of Sales and Business Systems, Strategic function  In person  60 min 
4  Head of Business Department  In person  45 min 
5  Head of Strategy, Business Organisation  In person  60 min 
6  Head of Programs, Business Department  In person  90 min 
7  Business Developer, Business Organisation  In person  60 min 
8  Project Manager, Business Department  In person  45 min 
9  Head of Change Management, Business Organisation  In person  75 min 
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4.4.3 Metrics Interviews 

The purpose of this round of interviews was to validate the proposed set of metrics which were 
put together based on the orientation interviews and the extended literature review. A meeting 
with an adjunct professor and consultant in innovation management was held at the beginning of 
this interview phase. The meeting served as a final external validation step before the final round 
of interviews, and it also allowed refinement and reviewing of the proposed metrics. 

Table 6: Metric interviewees  
  

  Position  Interview type  Length 
1  Head of R&D and innovation management  In person  90 min 
2  Adjunct professor in innovation management   In person  60 min 
3  Innovation manager  Video call  120 min 

 

4.5 VALIDITY AND RELIABILITY 

4.5.1 Validity 

The literature review and theory is relevant to the problematisation, purpose and research 
questions. By making a widespread exploration of the the extant literature we increase the 
probability of finding the most relevant innovation capabilities and metrics for the study 
(Blomkvist and Hallin, 2015). In order to achieve high validity, it is important that the literature 
review is in line with the following sections. The research design and methodology were inspired 
by the suggestions from Blomkvist and Hallin (2015). Even though the research design and 
methodology were to some extent influenced by the confidentiality issues at the case company, 
we believe the results and conclusions came to a desired outcome.  

4.5.2 Reliability 

This report’s results depend on how and what data was collected, both from the literature review 
and the interviews. As a result, a replication of the study could produce another result. 
Furthermore, the research process was dependent on the interaction with supervisors at the case 
company throughout the study. Different supervisors and interviewees could shape the study 
differently. This limits the reliability, but in order to increase the studies’ consistency, this report 
provides clear information about where and how the information was retrieved (Blomkvist and 
Hallin, 2015). 

Another factor that could influence the study’s reliability was the interpretation of the data, which 
is dependent on the authors. The authors thus read, interpreted and used data in this study as 
unbiased as possible. This is a necessity in a qualitative study, but it also opens up to 
subjectiveness as the authors’ research methods affects the results. It is possible that another 
person would interpret the data differently. 
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5 RESULT AND ANALYSIS 

5.1 SITUATION AT CASE COMPANY 

The findings in this section are primarily based on orientation interviews conducted across 
various areas within the case company. In addition to this, reports about the situation regarding 
the innovation at the case company proved very useful in compiling the results. Firstly, the reader 
is introduced to a summary of how the case company is organised in order to provide a 
background for understanding the innovation capabilities. This is followed by a deeper analysis of 
the issues regarding each innovation capability. Lastly the proposed set of metrics is presented. 

5.1.1 The Organisation 

In order to analyse the innovation capability of the case company, it is important to understand 
the nature of the business context it operates in. The case company is a larger Swedish industrial 
manufacturer with a long record of technological innovations. Today the company is active in 
several business areas spanning over different technological fields. This broad portfolio has partly 
been acquired through acquisitions, but also by the gradual development of new technologies that 
paved the way for the entry into new business areas.  

A simplified organisational chart is visualised in Figure 14, and is meant to provide an overview 
of the layout of how the company is structured. From an innovation perspective, the alignment 
of the R&D and market organisation is especially interesting. The research and development 
work is centered in the individual business organisations and departments. Thereby the 
structures, processes and relations that govern market to business organisation collaboration are 
crucial and will be expanded upon in the following section. 

Figure 14: Organisation chart 
  

 
 

Distinctive for the case company is how the shape and evolvement of the industry is influenced 
by the political climate. The changing tide of politics affects the market characteristics and 
thereby how the company is required to operate. Historically the company has been dependent 
on one agency as a customer, but has in the recent years moved towards serving a global market. 
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This has primarily been led by a change in the procurement policy by the agency. Previously the 
case company would work on designated projects that were issued and designed in collaboration 
with the agency. This collaboration provided the company with both funding and strategic 
direction to work with large innovation projects for long periods of time. This is referred to as 
the ‘golden era’ for technological innovation at the case company. Engineers were given ample 
time and money to tinker away and test new ideas.  

Today however, the agency has shifted to a more competitive procurement process. This has 
resulted in a radical change in the dynamics of the business for the case company. The innovation 
process has foremost been affected as the company now has to direct its innovation efforts 
without the assurance of a guaranteed launch customer. Another important change is that in 
addressing the global market, a much broader market understanding is needed in order to deliver 
a competitive offering.  

Today the organisation is focused on effective project management which is perceived to have 
cost the organisation its ability to process more radical innovation work. Tight delivery schedules 
and limited room for initiatives outside the boundaries of the projects all inhibits thinking 
‘outside-the-box’. The next section will delve into the dynamics of specific capabilities at the 
company.  

5.2 Innovation Capabilities  

This section presents the empirical findings and analyses the innovation capabilities at the case 
company. The issues discussed here constitutes the basis for the proposed set of metrics that 
follows in Section 5.3.   

5.2.1 Innovation Strategy 

This study is performed during a phase at the case company in which an explicit innovation 
strategy is being developed. For the organisation, this means that a common direction for the 
innovation efforts is being formulated as well as a system for innovation. This does not mean 
that the previous innovation work has been directionless or without systems, but rather that it 
has been directed through an implicit strategy and relied on systems that has not been formalised.  

Observations at the company suggests that the functional unit responsible for the development 
of the innovation strategy has an advisory role in the organisation. It operates by suggesting 
improvements in processes and work methods across the organisation. To be able to tackle the 
innovation capability issues discussed in this section, a different structure seems necessary. The 
strategic innovation work needs to be placed at a level where decision makers have mandate to 
implement the changes identified as necessary.   

In order for the innovation strategy to be effective in explicitly steering the innovation efforts 
towards a strategic goal, it would be useful for the case company to implement an innovation 
portfolio framework. There exists a stated ambition in becoming better at facilitating radical 
innovation. For this to be meaningful, it would make sense to structure and classify the current 
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innovation projects and ideas as to better navigate the whole portfolio as well as assess the 
current innovation ratio.  

A part of the systematic approach towards being more innovative at the company has been to 
start licensing a few employees as innovation coaches through an external educator and 
certification body. These educated coaches and certified innovation managers have then been 
assigned a dedicated innovation role within their respective business department. An interview 
with a certified innovation manager suggests that the coaches help in establishing a more 
structured innovation routine. This was done by pooling cross-functional teams within the 
business department and collectively working with ideation in regards to a specific customer 
request. 

Several smaller projects have been launched to experiment with a faster prototyping-based 
process for ideation. What makes these projects interesting is that they aim at reducing the 
investment in both the time and money needed to conceptualise and test an idea. This can be 
especially fruitful in the industrial context of the case company, usually characterised by long 
development times.  

5.2.2 Knowledge Management and Integration Mechanisms  

The case company has many interesting traits from a knowledge management perspective. Its 
long history and competitive technological position in various business areas has helped the 
company in amassing an impressive knowledge repository within the organisation. This is further 
supported by the fact that employees tend to stay for exceptionally long careers within the 
company. Interviewees reported on the fact that employees could be seen as junior if they have 
worked for less than ten years in the organisation. This results in a workforce that often is highly 
competent in the technological context they operate in. From an innovation perspective it is 
therefore relevant to examine how this knowledge is shared and integrated within the 
organisation.   

The market knowledge in the industry is characterised by a high level of tacitness and specificity. 
The size of the business deals usually implies that the company needs to maintain long and 
individual based relationships with the customers. This entails that a large part of the market and 
customer knowledge depends on face-to-face conversations. Interview findings suggest that the 
formalisation and integration of this knowledge is uneven and not always structured.  

The nature of the market that the company operates in has also several observed implications for 
the innovation work. A prominent complication is the level of confidentiality that is needed for 
the development work in the industry. The type of information managed in the case company 
exposes it to rigorous competitive intelligence which has negative effects from a knowledge 
sharing perspective. The risk of having information ending up in the wrong hands, and the 
tremendous costs associated with this, restricts knowledge sharing to a need-to-know basis. The 
problem with this is that it can hinder important knowledge and insights from being diffused in 
the organisation, thus hampering the accumulation of intellectual capital (Wang, Wang and Liang, 
2014).  
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Another issue that has been raised within the company is the hierarchy that sometimes arises 
from knowledge gaps between colleagues. This problem seems to be grounded both in the 
culture and the project management routines. The most knowledgeable people tend to be 
assigned to tasks to such a high degree that they seldom have time to share their knowledge. This 
tends to create ‘tech-kings’ who are highly sought after in the organisation but does not help in 
expanding the collective knowledge base. 

5.2.3 Cross-Functional Collaboration 

Business organisation collaboration 
There are many factors to take into account when analysing the cross-functional collaboration at 
the case company. The most striking of them are the size and technological diversity. The level of 
collaboration seems to differ between different business organisations of the company, ranging 
from fairly low to high levels of collaboration. There are several possible explanations for this 
heterogeneity.   

Firstly, the organisational structure does not always encourage collaboration, which renders 
certain organisations more isolated than others. One example of this is the delegation of the 
profit-and-loss responsibility at a business department level. There are certainly arguments about 
cost-effectivity supporting this structure, but it seems to hamper cross-functional initiatives. The 
question of delegating the responsibility of the profit and costs of a project complicates 
cross-functional collaboration and thereby limits a firm-level perspective. 

Secondly, the different technological contexts of the business organisations complicates 
collaboration. There are several business organisations that share similar work elements, but the 
level of modularity is low. This limits the possibility of sharing work methods and solutions. This 
development partly stems from the isolation between the business organisations, and in some 
cases from the acquisitions of other companies that are not yet fully integrated.  

Market and business organisation collaboration  
Another important form of collaboration is between market and business organisations. A new 
organisational structure towards the market was created in a recent reorganisation that enabled 
the establishment of a closer connection with the customer base by having local presence in the 
different markets. It seems that the the business and market organisations have not fully 
integrated yet. From an innovation perspective this is most evident in the formalisation and 
structuring of the information that flows between the two organisations. Two factors seem to 
govern the relationship between the market and business organisations for each business 
department; technical sophistication and customer involvement.  

The level of technological sophistication of the products makes it more or less suitable for the 
market function to handle the sales and customer relation. The more advanced products need 
specialist knowledge for almost every aspect of customer contact which forces the marketing and 
sales to the business organisation side. This is not the case for less complicated products as the 
market teams can handle the sales and then direct the specialist questions to the business 
organisations. 
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The type of customer involvement in the deals also affect the level of collaboration between 
market and business organisations. In one particular business department the customer would be 
included in the project group for the development of the product. This high level of customer 
engagement forced the customer relation to the business organisation side. The business 
departments still found the collaboration with the market organisations fruitful as the market 
organisations scout for new potential affairs. 

Figure 15: Information flow between the functions 
  

 
 

Even though the market and business organisations have worked out methods for aligning their 
work in a manner that streamline the day-to-day business, there are risks to this uneven and non 
formalised collaboration structure. Most importantly it becomes difficult to map the 
dependencies and information flows. This can prevent the diffusion of important knowledge 
sharing between the organisations. Technological trends, changing customer behaviour and 
competitors’ strategies are all examples of crucial knowledge that should be shared between the 
market and business organisations (Luca and Atuahene-Gima, 2007). 
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5.3 PROPOSED METRICS 

In this section the set of proposed metrics will be introduced. The metrics introduced in the 
following tables have been reviewed and refined according to the responses from the metrics 
interviews. Furthermore, these metrics haven been selected by closely following the principles 
and frameworks introduced in Section 2.3, and are based on the findings and analysis of the 
innovation capabilities at the case company (see Section 5.2).  

The innovation capabilities can be classified using the framework of the relationship between 
attention and measurement of innovation presented by Brattström et al (2018). These 
classifications serve as guidelines in choosing suitable metrics to monitor the innovation 
capabilities of interest. Knowledge integrating mechanisms and cross-functional collaboration for 
instance, are of low ambiguity nature in terms of understanding action alternatives and issues, 
thus making directional innovation measurements the prefered choice. However, culture and 
innovation strategy are two areas that have high ambiguity level both in understanding issues and 
action alternatives, thus conversational innovation measurements are prefered. These two 
findings are illustrated in Figure 16. 

Figure 16: Level of ambiguity in the innovation capability fields 
 

 
 

The proposed metrics are sorted by the innovation capability they relate to. The metrics originate 
from a full table of metrics which can be found in Appendix I. The full table in Appendix I 
includes suggestions on where the metric should be executed, the frequency of execution, the 
metric input, and if the metric is structured such that there are clear action alternatives. 
Furthermore, in order to gain a comprehensive and holistic view of the set of metrics, the metrics 
can be sorted according to the process view of innovation presented in Section 2.3.2.1. The 
orientation interviews and the literature review shifted the focus towards the front-end 
development of the innovation system. Hence, the following proposed metrics are input and 
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process oriented, but since it is important to capture the whole model, a table of output and 
outcomes oriented metrics is introduced at the end of the section. 

5.3.1 Innovation Strategy Metrics 

Monitoring the innovation strategy within the company is crucial since having a well designed 
innovation strategy is important for the future growth of the company (Pisano, 2006). One of the 
most important mainstays of innovation measuring is having a unified approach of innovation in 
the organisation (Pawar and Driva, 1999; Davila, Epstein and Shelton, 2006). In addition to this, 
the metrics should be used and analysed with regard to the context which the company operates 
in. Shaping the innovation strategy after the market conditions, technological trends and the 
competitive landscape, is crucial when deciding where to direct the innovation efforts (Siguaw, 
Simpson and Enz, 2006). 

Table 7: Examples of innovation strategy metrics 
 

 Metric Where to measure Frequency Action oriented 

Innovation 
strategy 

There is a strategic focus on 
developing new customer offerings. Employee survey Yearly Yes 

There is a strategic focus on reaching 
new markets. Employee survey Yearly Yes 

# of employees with a dedicated 
innovation role? BD heads Yearly Yes 

 

Furthermore, the metrics in Table 7 are supposed to reflect the fact that the understanding of 
issues and action alternatives surrounding the innovation strategy is considered highly ambiguous 
(Brattström et al., 2018). Hence, the metrics respect the need for flexibility in working around the 
innovation strategy. The purpose is to allow management to find patterns in how the innovation 
strategy is interpreted in the organisation as well as monitor if the firm is going in a desirable 
direction in terms of their innovation efforts (Brattström et al., 2018; Pawar and Driva, 1999).    
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5.3.2 Market Knowledge and Knowledge Integrating Mechanisms Metrics 

The metrics presented in Table 8 attempts to monitor how knowledge is captured, analysed, 
interpreted and combined in the organisation. A complex company structure calls for an efficient 
information-processing system in order to align the goals and strategies among the different 
functional units (Germain and Dröge, 1997; Kumar and Seth, 1998). Through monitoring the 
perception of knowledge sharing, the metrics should help managers understand how they can 
improve the innovation capability of the company (Lin, 2007). The decision to focus on these 
aspects and the integration of external knowledge was also supported by the responses from the 
interviews. 

Table 8: Examples of market knowledge and KIM’s metrics
 

  Metric  Where to measure  Frequency  Action oriented 

Market 
knowledge and 

Knowledge 
integrating 

mechanisms 

My company empowers employees 
to share knowledge and inspiration 
with other persons inside the 
organisation. 

Employee survey  Yearly  Yes 

My company empowers employees 
to gain knowledge and inspiration 
from outside the organisation. 

Employee survey  Yearly  Yes 

# of companies in other fields 
involved in the innovation process. 

Project leader  Yearly  Yes 

Has interaction with companies in 
other fields impacted the project? 

Project leader  Yearly  Yes 

Has interaction with companies in 
other fields given you relevant 
insights or knowledge? 

Project leader  Yearly  Yes 

 

The level of ambiguity is not as obvious as in other capability fields. While knowledge by itself is 
an ambiguous concept, knowledge integrating mechanisms are arguably not as ambiguous. 
Hence, based on the responses from the interviews and the literature review both quantitative 
and qualitative metrics were included in order to get a comprehensive view of the knowledge 
flows (Pawar and Driva, 1999; Shapiro, 2006; Davila, Epstein and Shelton, 2006).   

5.3.3 Cross-Functional Collaboration Metrics 

The proposed metrics for the cross-functional collaboration should give a sense of the extent of 
collaboration between the different functions within the company. However, a more 
comprehensive set of metrics can be found in Appendix I. These metrics should be used to 
support the overall performance measuring system at the company in order to get a holistic view 
of the shared responsibility (Clercq, Thongpapanl and Dimov, 2011). While these particular 
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metrics are formulated in line with the case company’s context, they can easily be reformulated 
and adapted to other organisational structures. 

Table 9: Examples of cross-functional collaboration metrics
 

  Metric  Where to measure  Frequency  Action oriented 

Cross-functional 
collaboration 

% of employees that have worked in 
other BD's, BO's or MO's within the 
last two years. 

BD heads/BO heads  Yearly  Yes 

To what extent do you share work 
methods and solutions from other 
BD's? 

BD heads  Yearly  No 

 

Since the level of ambiguity probably depends on the size of the organisation and the complexity 
of the organisational structure, the framework of directional and conversational measurements 
did not influence the choice of metrics. 

5.3.4 Output and Outcomes Metrics 

To complete the full process view of innovation introduced in Section 2.3.2.1, the following 
output and outcome metrics are suggested for the measurement system.  

The purpose of these metrics is to visualise how improving the innovation capabilities affects the 
innovation performance. There are numerous metrics that could capture this and, just like the 
metrics proposed above, these should be reviewed and refined with time to better suit the 
innovation strategy in the organisation. 

Table 10: Examples of output and outcomes metrics
 

  Metric  Where to measure  Frequency  Action oriented 

Output 

% of sales from new products in a 
given time period. 

Top management  Yearly  No 

% Gross margins/% of total sales 
that comes from new products. 

Top management  Yearly  No 

Outcomes 

# of customers through existing 
products/services who buy new 
products/services. 

Top management  Yearly  No 

# of new customers of new 
products/services who go on to buy 
existing products services. 

Top management  Yearly  No 
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6 DISCUSSION AND CONCLUSIONS 

The study examines how a metrics-oriented governance tool can be used to strengthen the 
innovation performance in an industrial setting. The results consists of two parts, an analysis of 
the innovation capabilities at the company and a set of proposed metrics. From a practical 
perspective, these two sets of analysis serve as a foundation to proposing a set of metrics for the 
monitoring of innovation capabilities at a specific large, Swedish-based industrial company. 

The core findings of the study suggest that the most prominent innovation capabilities are 
cross-functional collaboration, organisational culture, knowledge integrating mechanisms and the 
existence of a formulated innovation strategy. Throughout the study it has become apparent how 
integrated the analysed innovation capabilities are. The strong links between the capability fields 
supports a holistic view of innovation capability. This complicated things from a measurement 
point of view as dependencies could affect the significance of the metrics. For example 
organisational culture, a fundamental part of innovation management, is ingrained in all aspects 
of the innovation efforts. Hence, it may be questioned whether it is possible to separate and 
analyse it in a meaningful way. This was verified during the interviews at the case company, and 
motivated the study to adopt a holistic approach in how to compile the results in Section 5. 
Roughly speaking, the results should give an answer to ‘where are we?, ‘where are we going?’, 
‘why are we going there?’ and ‘how do we get there?’. To answer the first question, managers 
need to conduct a comprehensive situational analysis of the company. The second question can 
best be answered by implementing a well formulated innovation strategy which is aligned with 
the current business strategy. The third question can be answered by examining the innovation 
capabilities at the company. Finally, the fourth question can be answered by using a 
metrics-oriented governance tool to identify ways of strengthening the innovation performance. 

Innovation can be viewed from many angles, but this study examines innovation from a broad 
strategic perspective. The issues analysed regarding the innovation capabilities are company 
specific. However, observations and extant literature suggests that the innovation capabilities 
presented in Section 2.2 are broad enough to be applicable to most large industrial 
manufacturers. The method of identifying relevant innovation capabilities produced a more 
general result than a more granular and operational approach would have done. As later 
mentioned in Section 6.1, it would be interesting to put the findings of this study into other 
organisational contexts in order to further strengthen this argument.  

Being in the process of formulating an innovation strategy, the case company should be 
observant on how the strategy can incorporate the discussed capability issues and provide a plan 
for moving forward. For this to be effective it seems necessary to ensure the strategic innovation 
work is firmly rooted in the highest parts of the organisation. Today the innovation strategy is 
being developed in a functional unit with limited mandate to implement organisational changes.   

The metrics proposed in the study should serve as guidelines for decision making and should not 
act as replacement of judgement. Most industrial manufacturers can use the proposed metrics as 
an inspiration for implementing an innovation measurement system. However, similarly as 
discussed in Section 5.3, the metrics should be continually refined and adjusted in line with the 
specific innovation strategy. The study draws on the assumption that the proposed metrics can be 
implemented in the existing structure, particularly in the employee study. Having said that, some 
metrics assume that there exists a position or a level in the organisation in which the metrics can 
be implemented. Hence, we suggest that the reader should interpret the underlying meaning of 
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the metrics and adjust them according to a specific context. Furthermore, some metrics might 
need to be reformulated in order to get the desirable output. 

From a sustainability perspective, organisations need to refine their capabilities in order to meet 
stricter social and environmental requirements. We argue that a structured approach towards 
innovation management is necessary in order to efficiently navigate towards more sustainable 
solutions. This study suggests that it is necessary for companies to monitor and analyse how 
central innovation capabilities affect their innovativeness. This reasoning is based on previous 
research findings that links innovation capability with innovation performance. This notion is 
certainly extendable to innovation goals beyond economic efficiency. Furthermore, the ‘value’ in 
the case company’s definition of innovation ‘Innovation means successfully realising novel value 
from insights and ideas’ is subjective. As public interest is shifting towards environmentally and 
socially sustainable solutions, it is realistic to assume that innovations that do not lead to a more 
sustainable society will not be viewed as ‘valuable’. 

6.1 Future Research 

The findings in this study would benefit from complementary studies. From an industry 
perspective it would be useful to perform studies focusing on best-practice organisations in order 
to benchmark innovation capabilities. The same applies to the inclusion of a more detailed 
analysis of organisational culture and its effect on innovation performance. 

The alignment or integration of an innovation strategy with the overall business strategy of the 
company is a subject that also need further investigation. This research gap makes the usage of 
the term innovation strategy ambiguous in the literature and there are inconsistencies in how the 
term is interpreted. Comparative case studies would serve useful to illuminate how innovation 
strategy is designed and implemented in different firms.  

Future research could also aid in the understanding of the effects of using innovation metrics. It 
could be beneficial to examine the linkage between the metrics and action alternatives. 
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8 APPENDICES 

I. FULL SET OF PROPOSED METRICS 

 Metric Capability field Where to 
measure Frequency Action 

oriented 

Input 

Is there an innovation coach in this BD? (b) Strategy BD heads Yearly Yes 

# of employees with a dedicated innovation role? Strategy BD heads Yearly Yes 

Availability of innovation managerial tools & techniques? (a) Strategy BO heads Yearly Yes 
% of employees that have worked in other BD's, BO's or MO's over 
the past two years. CFC BD heads / BO 

heads Yearly Yes 

Process 

There is a strategic focus on developing new offers. (a) Strategy BD heads / BO 
heads Yearly Yes 

There is a strategic focus on reaching new markets. (a) Strategy BD heads / BO 
heads Yearly Yes 

We have structured way of collecting and testing new ideas. (a) Strategy Employee survey Yearly Yes 

My company empowers employees to share knowledge and 
inspiration with other people inside the organisation. (a) 

Culture & 
Knowledge 
Integrating 
Mechanisms 
(KIMs) 

Employee survey Yearly Yes 

My company empowers employees to gain knowledge and inspiration 
from outside the organisation. (a) 

Culture, KIM & 
Market 
knowledge 

Employee survey Yearly Yes 

To what extent do you share work methods and solutions from other 
BD's? (c) CFC BD heads Yearly No 

Level of understanding of customer needs during the creation phase 
in projects. (d) MK Project leader Project 

termination 
Yes 

Level of customer involvement during the project. (d) MK Project leader Project 
termination 

Yes 

Has customer interaction led to changes in the project (design, 
specification, pricing, etc.)? (a) MK Project leader Project 

termination 
Yes 

% of projects co-created with external stakeholders. MK BD heads Project 
termination 

No 

# companies in other fields involved in the innovation process. MK Project leader Yearly Yes 

Has interaction with companies in other fields impacted the project? 
(a) MK Meeting 

participants Yearly Yes 

Has interaction with companies in other fields given you relevant 
insights or knowledge? (a) 

MK Meeting 
participants Yearly Yes 

To what extent does your firm use regular formal reports and memos 
that integrate knowledge and information about market and 
technology conditions? (c) 

KIM Employee survey Yearly Yes 

To what extent does your firm use formal analysis of failing projects 
to integrate knowledge and information about market and technology 
conditions? (c) 

KIM Employee survey Yearly Yes 

This BD cooperate fully with this other BD* in... 

... generating and screening new ideas for new products. (a) CFC BD head Yearly Yes 
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Does this BD cooperate with BD's in other BO's? 

If Yes: Which BD's... CFC BD head Yearly Yes 

This MO cooperate fully with this BO** in... 

... generating and screening new ideas for new products. (a) CFC MO head Yearly Yes 

... establishing goals and priorities for our strategies. (a) CFC MO head Yearly Yes 

This BO cooperate fully with this other MO** in...    

... generating and screening new ideas for new products. (a) CFC BO head Yearly Yes 

... establishing goals and priorities for our strategies. (a) CFC BO head Yearly Yes 

This BO cooperate fully with this other BO** in... 

... generating and screening new ideas for new products. (a) CFC BO head Yearly Yes 

... establishing goals and priorities for our strategies. (a) CFC BO head Yearly Yes 

Output 

# of new ideas from cross-functional initiatives. CFC Top Management Yearly No 

# of new innovation projects from cross-functional initiatives. CFC Top Management Yearly No 

% of sales from new products/services in given time period. All Top Management Yearly No 

Ratio: Gross margins/(% of total sales from new products) All Top Management Yearly No 

Outcomes 

# of customers through existing products/services who buy new 
products/services. All Top Management Yearly No 

# of new customers of new products/services who go on to buy 
existing products services. All Top Management Yearly No 

To what extent does the organisation create novel value through new 
ideas and insights? (c) Culture Employee survey Yearly No 

(a) 1-10 (1 - I disagree strongly, 10 - I agree Strongly) 

(b) Binary (Yes/No) 

(c) 1-10 (1 - Very little or none, 10 - Very much) 

(d) 1-10 (Low - High) 

* For each BD 

** For each BO 
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II. TABLE OF METRICS FROM THE LITERATURE REVIEW 

Measuring point  Comment  Source 

Level of integration  The relationship between cross-functional integration and new product success is stronger when integration occurs at the team level 
than when it occurs at the organizational level (i.e., Hj+: team level > organization level). 

Troy, Hirunyawipada 

and Paswan, (2008) 

Type of integration  The relationship between cross-functional integration and new product success is stronger when it is implemented as information 
sharing alone than when integration is implemented as a climate of cooperation (i.e., H2+: cooperation > information sharing only). 

Troy, Hirunyawipada 

and Paswan, (2008) 

Type of information 
shared 

The relationship between cross-functional integration and new product success is stronger when specific customer information is shared 
among team members than when it is not (i.e., H3+: customer information shared > customer information not shared). 

Troy, Hirunyawipada 

and Paswan, (2008) 

Number of functions 
integrated 

The relationship between cross-functional integration and new product success is stronger when two, rather than more than two, 
functions are integrated (i.e., H6+: two functions > multiple functions) 
 
Example: Number of functions integrated 

Troy, Hirunyawipada 

and Paswan, (2008) 

Understanding how to 
move from ideas to 
result 

Example: Percentage of projects co-created with external stakeholders?  Jennie Björk (2018) 
private communication 

Ideation: interaction  Examples: 
- Participation of suppliers in stage-gate process 
- # of contacts with partners 
- Conferences' attendance 

Davila, Epstein and 
Shelton (2006) 

Ideation: 
understanding of the 
strategy 

Example: Communication workshops  Davila, Epstein and 
Shelton (2006) 

Ideation: process and 
systems 

Examples:  
- Quality of workshops 
- Actual versus budgeted costs for planning and knowledge management 

Davila, Epstein and 
Shelton (2006) 

Customer acquisition  Examples: 
- # of customers through existing products/services who buy new products/services 
- # of new customers of new products/services who go on to buy existing products services 

Davila, Epstein and 
Shelton (2006) 

Balanced innovation 
of networks inside and 
outside of organisation 

Examples: 
- Level of innovation integration across business and functions 
- Mix of innovation sources 
- % of innovation projects outsourced 
- # strategic alliances 

Davila, Epstein and 
Shelton (2006) 

Appropriate 
management 
infrastructure for 
effective innovation 
implementation 

Examples: 
- Quality of information for innovation 
- Amount and quality of customer data acquired related to innovation 
- Free time allowances for R&D employees 
- Geographic diversity of production and sales 
- Level of empowerment to Strategic Business Unit (SBU) and functional managers 
- Number of cross-functional initiatives 

Davila, Epstein and 
Shelton (2006) 

Knowledge Integration 
Mechanisms 

Examples: 
To what extent does your firm use regular formal reports and memos that summarize learning to capture, interpret, and integrate 
knowledge and information about market and technology conditions? 
 
To what extent does your firm use information sharing meetings to capture, interpret, and integrate knowledge and information about 
market and technology conditions? 
 
To what extent does your firm use face-to-face discussions by cross-functional teams to capture, interpret, and integrate knowledge and 
information about market and technology conditions? 
 
To what extent does your firm use formal analysis of failing product development projects to capture, interpret, and integrate knowledge 
and information about market and technology conditions? 
 
To what extent does your firm use formal analysis of successful product development projects to capture, interpret, and integrate 
knowledge and information about market and technology conditions? 
 
To what extent does your firm use experts and consultants to synthesize knowledge to capture, interpret, and integrate knowledge and 
information about market and technology conditions? 

De Luca, Luigi and 
Kwaku Atuahene-Gima 
(2007) 

Cross-functional 
collaboration 

Examples: 
In this organization different departments cooperate fully in generating and screening new ideas for new products. 
 
In this organization different departments fully cooperate in establishing goals and priorities for our strategies. 
 
In this organization different departments are adequately represented on project teams and other strategic activities. 

De Luca, Luigi and 
Kwaku Atuahene-Gima 
(2007) 
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Factor analysis for 
intagroup and external 
knowledge sharing in 
work groups. 

Examples: 
On average, how often did you share each type of knowledge during the project with group members? 
 
On average, how often did you share each type of knowledge during the project with nongroup employees inside your division, 
nongroup employees outside your division, or the customer? 
 
Type of knowledge: 
- General overviews (e.g., project goals, milestone estimates, or member responsibilities)  
- Specific requirements (e.g., numerical projections, market forecasts, or order requests) 
- Analytical techniques (e.g., statistical tools, detailed methods, or testing procedures) 
- Progress reports (e.g., status updates, resource problems, or personnel evaluations) 
- Project results (e.g., preliminary findings, unexpected outcomes, or clear recommendations) 

Cummings (2004) 

Enjoyment in helping 
others 

Enjoyment in helping others → knowledge donating 
Enjoyment in helping others→ knowledge collecting 
Knowledge donating → Firm innovation capability 
Knowledge collecting →  Firm innovation capability  
 
Examples of survey questions: 
- I enjoy sharing my knowledge with colleagues  
- I enjoy helping colleagues by sharing my knowledge  
- It feels good to help someone by sharing my knowledge  
- Sharing my knowledge with colleagues is pleasurable  

Lin (2007) 

Knowledge 
self-efficacy 

Knowledge self-efficacy → knowledge donating 
Knowledge self-efficacy → knowledge collecting 
Knowledge donating → Firm innovation capability 
Knowledge collecting →  Firm innovation capability  
 
Examples of survey questions: 
- I am confident in my ability to provide knowledge that others in my company consider valuable  
- I have the expertise required to provide valuable knowledge for my company  
- It does not really make any difference whether I share my knowledge with colleagues (reversed coded)  
- Most other employees can provide more valuable knowledge than I can (reversed coded)  

Lin (2007) 

Top management 
support 

Top management support → knowledge donating 
Top management support → knowledge collecting 
Knowledge donating → Firm innovation capability 
Knowledge collecting →  Firm innovation capability  
 
Examples of survey questions: 
- Top managers think that encouraging knowledge sharing with colleagues is beneficial 
- Top managers always support and encourage employees to share their knowledge with colleagues  
- Top managers provide most of the necessary help and resources to enable employees to share knowledge  
- Top managers are keen to see that the employees are happy to share their knowledge with colleagues  

Lin (2007) 

ICT use   ICT use → knowledge collecting 
Knowledge collecting →  Firm innovation capability  
 
Examples of survey questions: 
- Employees make extensive use of electronic storage (such as online databases and data warehousing) to access knowledge  
- Employees use knowledge networks (such as groupware, intranet, virtual communities, etc.) to communicate with colleagues  
- My company uses technology that allows employees to share knowledge with other persons inside the organization  
- My company uses technology that allows employees to share knowledge with other persons outside the organization  

Lin (2007) 

Knowledge donating  Knowledge donating → Firm innovation capability 
 
Examples of survey questions: 
-  When I have learned something new, I tell my colleagues about it 
- When they have learned something new, my colleagues tell me about i 
- Knowledge sharing among colleagues is considered normal in my company 

Lin (2007) 

Knowledge collecting  Knowledge collecting →  Firm innovation capability  
 
Examples of survey questions: 
- I share information I have with colleagues when they ask for it 
- I share my skills with colleagues when they ask for it 
- Colleagues in my company share knowledge with me when I ask them to 
- Colleagues in my company share their skills with me when I ask them to 

Lin (2007) 

Market knowledge  Example: Customer rating of technical capabilities  Schwartz et al. (2011) 

Innovation capability  Example: Accomplishment of project milestones   Schwartz et al. (2011) 

Customer perspective  Examples of input indicators: 
In parentheses the number of firms that used the specific metric 
- No. of interactions with customers during the project (6) 
- % of budget dedicated to customer analysis or verification (3) 
- % of customer driven projects (1) 
- No. of customers included in the project team (1) 
 
Examples of process indicators: 
- Time to market (4) 
- Engineering hours on projects/engineering hours on projects and 
troubleshooting (2) 
- No. of training sessions signed off by customer and delivered (1) 
- No. of problem analysis reports requested and delivered (1) 

Chiesa et al. (2009) 
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Examples of outcome/output indicators: 
- No. of customer complaints (4) 
- Customer satisfaction (2) 
- % of support requests fulfilled (2) 
- No. of new customers (1) 
- Response time to customer requests for ‘specials’ (1) 

Innovation and 
learning perspective 

Examples of input indicators: 
In parentheses the number of firms that used the specific metric 
- No. or % of people with management experience (2) 
- No. of employees in R&D (1) 
 
Examples of process indicators: 
- No. of hours of staff training (5) 
- % of suggestions implemented (2) 
- No. of meeting or time dedicated to the analysis of reasons for failure of 
previous projects (2) 
- Capability to acquire new bodies of competencies (2) 
 
Examples of outcome/output indicators: 
- No. of new ideas per year (4) 
- No. of innovations delivered to production and commercialization (4) 
- No. of citations of the researchers’ publications (4) 
- No. of publications (3) 
- No. of patents registered/pending (3) 
- % of patent applications that resulted in registered patents (3) 
- Average product life-cycle length (3) 
- No. of improvements suggestions per employee (3) 
- Scientific excellence of the new ideas identified per year (2) 
- Market attractiveness of the new ideas identified per year (2) 
- International relevance of the competencies acquired during 1 year (2) 
- No. of products in development or projects in course (2) 
- No. of new processes and significant enhancements per year (1) 

Chiesa et al. (2009) 

Business process 
perspective 

Examples of input indicators: 
In parentheses the number of firms that used the specific metric 
- Experience of R&D employees (2) 
- No. or % of employees involved in goal setting (2) 
- Availability (knowledge) of advanced managerial tools, e.g., project management techniques (2) 
- Availability (knowledge) of advanced IT support tools, e.g., rapid prototyping and design support tools (1) 
 
Examples of process indicators: 
- % of projects respecting costs and budget (6) 
- Agreed milestones/objectives met (6) 
- Quality of documentation to development (5) 
- Average annual improvement in process parameters, e.g., quality cost, 
lead time, WIP, reliability, capability, down time (4) 
- % of collaboration objectives fully satisfied (3) 
- % of projects that lead to new or enhanced products or processes (2) 
- % of R&D expenditures that lead to new or enhanced products or 
processes (2) 
- Time spent on changes to original product/project specification (2) 
- % of projects using a common design platform (2) 
- Rate of re-use of standard designs/proven technology (2) 
- Average product/service cost variance (2) 
- No. of collaborations stipulated/no. of collaboration opportunities 
identified (2) 
- Sum of revised project durations/sum of planned durations (1) 
 
Examples of outcome/output indicators: 
- Average project delay (5) 
- % of projects delayed or cancelled due to lack of funding (5) 
- % of projects delayed or cancelled due to lack of human resources (4) 
- Rate of successful projects, i.e. project achieving the assigned time, cost, 
quality (4) 
- % of project milestones completed (4) 
- Product quality, measured through indicators specific for each industry/ 
product (3) 
- No. or % of products/projects completed (2) 
- Degree of project completion (2) 
- Total product development time (2) 
- % of on time deliveries of specification to manufacturing (2) 
- Average time of re-design (1) 
- No. of customer detected design faults (1) 

Chiesa et al. (2009) 

Ranked metrics in 
terms of importance 

Examples of input metrics: 
- Number of ideas or concepts in the pipeline (10%) 
- Number of people actively devoted to innovation (4%) 
 
Examples of output metrics: 
- Customer satisfaction with new products or services (13%) 
- Percentage of sales from new products/services in given time period (8%) 
- Number of new products or services launched (8%) 

Chan, Musso and 
Shankar (2018) 
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