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Denna välskrivna uppsats handlar om ett angeläget, aktuellt och intressant tema, nämligen olika in-

satser i ekosystem kring företag. Författarna belyser vilka centrala aktiviteter som understödjer olika 

värdeskapande roller i ett sådant system, och vad som krävs för att aktörernas kapacitet ska kunna 

utnyttjas till fullo. Rollerna identifieras i ett IoT-sammanhang, vilket är mycket relevant både inom 

och utanför akademin. Ett utmärkt teoretiskt resonemang och en förmåga att utveckla teorin gör detta 

bidrag till en värdig vinnare av Nytt&Nyttigt 2017-2018.

Aktuell forskning visar att big data kan underlätta för företag att generera värdeskapande innovation-

er. Denna uppsats undersöker företagens användning av big data för att underlätta marknadsorien-

tering i samband med innovativa processer, samtidigt som konsekvenserna utvärderas. Författaren 

leder med hjälp av ett koncist språk läsaren genom en snårig teori och drar flera intressanta slutsatser. 

Bra litteraturkopplingar och ett intressant empiriskt material gör denna uppsats till en självklar andra-

pristagare i Nytt&Nyttigt 2017-2018.

Forskning inom användarfokuserad design och affärsmodellsinnovation indikerar att användare och 

affär är viktiga aspekter inom innovation. Syftet med uppsatsen är att föreslå ett ramverk för att ut-

värdera mognadsgraden utifrån affärs-, användar- och teknikperspektiv. Genom att använda NASAs 

verktyg TRL (Technology Readiness Level) kan utfall från innovationsprocesser förbättras. Även om 

verktyget är välkänt finns ett nyhetsvärde i att testa tillämpbarheten och förfina modellen på tillver-

kande företags utvecklingsprocesser. Detta är en intressant uppsats med resultat som kan appliceras i 

företag, och den vinner tredje pris i Nytt&Nyttigt 2017-2018.
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1. Introduction 
In a business ecosystem, firms can jointly pursuit creation of far superior value propositions 
than a sole firm can marshal on their own. Involvement in a business ecosystem thus 
constitutes a multitude of opportunities for companies to jointly pursuit (Jacobides, 
Cennamo & Gawer, 2018). However, firms are faced with several challenges associated 
with the altered way of doing business. One such challenge and common managerial 
mistake lie in choosing what role the firm should enact in a business ecosystem (Adner, 
2017). The mistake is fundamentally due to that companies fail to assess if they have what 
it takes to perform the activities of the role they aspire. As of today, prior research provides 
limited insights into what it takes by an actor to enact a certain role in the business 
ecosystem. Therefore, this study aims to investigate what capabilities are required by actors 
to successfully enact a certain role in a business ecosystem.  
 
A business ecosystem is defined by Adner (2017) as “the alignment structure of the 
multilateral set of partners that need to interact in order for a focal value proposition to 
materialize” (p.40). The notion of business ecosystems becomes more and more important 
for companies to acknowledge due to the increased demand for complex, integrated 
solutions that require companies to integrate knowledge, resources, and capabilities across 
firms and industries (Weill & Woerner, 2015; Williamson & De Meyer, 2012). This 
increased demand, in combination with recent advancements in information technology 
and Internet-of-Things (IoT), has leveraged the possibility for companies across industries 
to co-create value (Porter & Heppelmann, 2014; Leminen, Rajahonka & Westerlund, 
2017). The traditional value chain is thus reshaped as the value creation process is not 
limited to single firm boundaries; it is rather considered that value is co-created in concert 
by a firm and a plethora of partners (Zott, Amit & Massa, 2011).  
 
An ecosystem role is defined as “a characteristic set of behaviors and activities undertaken 
by ecosystem actors […]” (Dedehayir, Mäkinen & Ortt, 2016, p.1). Companies in an 
ecosystem thus enact different roles depending on the activities they perform to leverage a 
common value proposition. Several scholars have made various attempts at conceptualizing 
ecosystem roles where most research evolve around two distinct set of characteristics, 
namely ecosystem leader and complementor. For instance, Iansiti and Levien (2004) 
distinguish between an ecosystem leader as ‘Keystone player’ and a complementor as 
‘Niche player’. Authors generally agree that activities such as ecosystem governance 
and forging partnerships distinguish the ecosystem leader actor from the complementor 
who perform most of the content creation activities. Although scholars do acknowledge 
that different roles are underpinned by a specific set of activities, research falls short 
to explicate and empirically consolidate these activities (Dedehayir et al., 2016). A 
shortfall that this study aims to address.   

As successful enactment of a role lies in the firm’s ability to perform the activities 
underpinning the role they pursuit, questions arise of what capabilities that allow actors to 
successfully perform those activities. This becomes evident as an ecosystem role is 
underpinned by a set of activities (Dedehayir et al., 2016) and capabilities are used to carry 
out specific activities (Helfat & Raubitsschek, 2018). Most prior studies on ecosystem 
roles provide limited insights into the unique capabilities that are critical for an actor 
to possess to successfully enact a certain role (Jacobides et al., 2018).  
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Thus, this study aims to investigate what capabilities are required by actors to successfully 
enact a certain role in a business ecosystem. This knowledge is significant if a firm is to 
successfully undertake the specific activities of the role they aspire and is supported by the 
fact that despite emerging interest, research on business ecosystems is dispersed where 
scholars agree that there is need for more research on business ecosystem roles (Rong, Hu, 
Lin, Shi & Guo, 2015; Leminen et al., 2017; Dedehayir et al. 2016). These insights, in 
combination with the fact that research on activities underpinning roles in business 
ecosystems lacks empirical evidence and that there is limited insight in what capabilities 
are required to perform those activities (Jacobides et al. 2018), makes this research 
contribute to enhancing knowledge in the ecosystem domain. To address the practical 
challenges and close the academic gap, the purpose of this thesis is to enhance the 
understanding of what capabilities that are required by actors in a business ecosystem 
depending on what role they enact.  
To fulfill the purpose of this research, the following research questions have been derived:   
 
RQ1: What key activities underpin different ecosystem roles?  
RQ2: What capabilities allow actors to perform key activities?   
 
2. Theoretical framework 
This section provides a foundation for understanding what capabilities are required by 
actors depending on what role they enact in a business ecosystem by reviewing research 
from three interrelated fields: the business ecosystem concept, roles in an 
ecosystem and linking capabilities to ecosystem roles.  
 
The term business ecosystem was originally coined by Moore (1993) who draws an analogy 
from the biological ecosystem to describe the phenomena of interdependence and co-
evolvement of companies. In his first article, Moore (1993) suggested that managers should 
think of companies as part of an ecosystem instead of a particular industry, which consists 
of a loosely interconnected network of actors that co-evolve their capabilities around an 
innovation and where they work cooperatively and competitively to support new products 
and services. Also Iansiti and Levien (2004) wuse the analogy of a biological ecosystem 
to describe “the large number of loosely interconnected participants who depend on each 
other for their mutual effectiveness and survival” (p.5). Moore (1993) as well as Iansiti and 
Levien (2004) both understand a business ecosystem to be built up around a focal firm and 
its ties with other actors. This perspective on business ecosystems put emphasis on the 
breakdown of traditional industry boundaries and offers a metaphor and description for 
interactions on a macro level.  

More recent theories acknowledge that the perspective used by early scholars on business 
ecosystems fail to provide insight into the specifics of value creation in ecosystems due to 
the tendency to focus on general governance and community enhancements (Adner, 2017). 
Considering this, we will employ the most recent definition of a business ecosystem 
provided by Adner (2017) as “the alignment structure of the multilateral set of partners that 
need to interact in order for a focal value proposition to materialize” (p.40).  
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An ecosystem role as “a characteristic set of behaviors and activities undertaken by 
ecosystem actors […]” (Dedehayir et al., 2016, p.1). This definition provides some 
important insights that are helpful in guiding our study. First, an ecosystem role is distinct 
from an ecosystem actor, where the later will assume a particular role at a given point in 
time. Second, the definition implies that an ecosystem role is underpinned by a specific set 
of activities and behaviors. Activities express the discrete actions that an actor 
undertakes related to the value proposition that lay as the foundation of the ecosystem 
(Adner, 2017), whereas behaviors relate to tactics and strategies of 
ecosystem actors (Jacobides et al. 2018). We will predominantly focus on activities 
because activities can be said to be the cause of behaviors.   
 
Research has shown that companies can achieve competitive advantage not because they 
possess better resources, but because their capabilities provide a structured approach to 
mitigate challenges, promote organizational change and confer greater reliability than ad 
hoc approaches to undertaking an activity (Winter, 2003; Day, 1994). Generally, a 
capability is considered as the capacity to undertake activities (Helfat & Raubitschek, 
2018) and is originally defined as “complex bundles of skills and accumulated knowledge 
exercised through organizational processes that enable firms to coordinate activities” (Day, 
1994, p.38). Accordingly, because an ecosystem role is underpinned by a set of activities, 
we consider that actors must hold a specific set of capabilities to be able to carry out the 
activities related to the role they enact in a business ecosystem. 
 
3. Methodology 
Since the aim of the study is to gain a deeper understanding of what capabilities are required 
depending on what role a company enacts in a business ecosystem, our study employs 
a single case study of a specific business ecosystem (Saunders, Lewis & Thornhill, 2009; 
Yin, 2011).  The research context for this study is business ecosystems that evolve around 
Internet-of-Things (IoT) based solutions in the automotive and transportation sector. The 
studied ecosystem is built up around a platform that allows different actors to exchange 
safety related traffic information such as weather and slippery warnings, hazardous location 
warnings and road work warnings. In this business ecosystem, four different actors (Alpha, 
Beta, Gamma, and Delta) were selected as the unit of observations. Furthermore, a fifth 
actor (Omega) was selected to participate in the research to provide an external perspective 
on the other four actors because of their insight and knowledge of the business ecosystem 
of inquiry.  

Data were collected through interviews and complemented with documented 
material. Interviews represented the primary source of data because we wanted 
to collect information from people experiencing the situation of inquiry (Gioia, Corley, & 
Hamilton, 2013).   
 
4. Analysis and findings 
By analysing the interviews with respondents, some general insights were identified. First, 
even though the actors are driven by divergent incentives, needs and expectations, 
respondents confirmed that they share a common value proposition in the ecosystem, which 
in this case correspond to creating a more safe, efficient and optimized traffic system by 
exchanging traffic-related information. Second, several respondents expressed that they 



Thriving in a Business Ecosystem 
A study of role and capability alignment 

will increasingly be embedded in business ecosystem and dependent on one another to 
create value in the future, a situation which changes the way they will operate their 
businesses. Third, our findings revealed that some actors lacked the competencies and 
capabilities required to perform the activities related to their role. This implies that firms 
should ground their choice of what role to enact in a business ecosystem of the level fitness 
between the core competencies and the set of activities that define the role.  
 
Table 1 below show an overview of the results. In short, we identify three different roles, 
the activities they perform and the capabilities necessary to perform these roles. We also 
find that all actors require ecosystem intelligence capabilities in order to be successful in 
the business ecosystem. 
 
Table 1: Overview of the findings   

 
5. An emerging framework  
From the analysis emerges a framework, see Figure 2, that illustrates the capabilities that 
are required by actors depending on what role they enact in the business ecosystem. From 
the left-hand side, the framework illustrates what capabilities that allow actors to perform 
the key activities that underpin the roles ‘Enabler’, Direct Value Creator’ and ‘Leader’. The 
successful enactment of roles will enable the involved actors to jointly leverage a common 
value proposition that lies at the core of the business ecosystem. Since the business 
ecosystem is not a closed entity in which a set of actors hold fixed roles, it is important to 
note that new actors may enter by either conquering a role from another actor or by simply 
enacting a role simultaneously as one or several other actors.    
 
Reading from the right-hand side it becomes evident that not only role-specific capabilities 
are required by actors - but also “ecosystem intelligence capabilities”. There are two 
fundamental reasons for this. Firstly, these capabilities are required if the actors themselves 
are to succeed in the business ecosystem, and second, they are required if the actor is to 
create a successful business ecosystem together with other actors.  
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6. Conclusion 
This study has enhanced the understanding of what capabilities that are required by actors 
depending on what role they enact in a business ecosystem by developing a framework that 
illustrates the capabilities that are required to perform the key activities for the roles 
‘Enabler’, ‘Direct Value Creator’ and ‘Leader’. This knowledge is of importance because 
firms are increasingly involved in business ecosystems where the successful enactment of 
a role is critical for the survival of the individual firm as well as the ecosystem as a whole 
(Adner, 2016). In addition, the framework highlights that some generic ecosystem 
intelligence capabilities are fundamental for all actors to possess and necessary to create a 
sustainable ecosystem. Our research thus contributes with important implications for both 
managers across industries as well as to the literature on business ecosystems. 
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Introduction & Background 
Within the modern business climate, innovation has gone from a weapon for competitive 
advantage to a prerequisite not to become obsolete (Anthony et al., 2018). The reason 
behind such change lies in the ever-shorter product life cycles, which pressure businesses to 
innovate on a frequent basis. To cope, many firms strongly believe in a frequent launch of 
new products, but still the majority of all products launched fail (Schneider & Hall, 2011).  

On the contrary, firms that do exhibit continuous success within innovation are commonly 
concluded to meet the same two objectives: maximize the fit with customer needs while 
simultaneously minimize time-to-market (Shilling & Hill, 1998; Kim & Mauborgne, 2004). 
An activity often expressed to ease such efforts is market orientation (Cooper, 1990; Narver 
et al., 2004). Meaning, to actively seek to understand one’s customers and to comprehend 
their demands. By knowing what the customer wants and knowing so early on in the 
innovation process allow for insightful decisions, more confident decisions from the start 
due to readily available information and thereto less rework (Zhan et al., 2017, Cooper, 
1990).  

Nevertheless, the activity of market orientation has not always been a slam-dunk for all 
actors. Many businesses have dedicated both time and resources but still struggle to extract 
valuable insights (Uncles, 2011). Whilst surveys and focus groups have long led the way 
within these efforts, a third ‘wave’ has swept advanced economies due to modern 
digitalization – namely big data (Hamm, 2012). It’s presumed to be offering a completely 
new dimension to the understanding of the modern customer, resulting from continuously 
staggering online activity. (Morabito, 2015; Chen et al., 2012) With these increasing digital 
trails, timely efforts, overall costs and wrongful conclusions are thereto argued to decrease 
(Davenport, 2013). Although, little debate actually looks closer into what kind of decisions 
and influence does the data have on innovation.  

Purpose & Research Question 
To investigate firm usage of big data to facilitate market orientation related to the innovative 
process, while assess the impact such efforts have on innovative output.  
•  How does big data facilitate modern innovation processes and affect innovative output?  

Literature Review 

Innovative Productivity  
The term innovative productivity is introduced as a benchmark of the study, to compare the 
relevant firms in an unbiased way. The concept is applied according to the view of Kim and 
Mauborgne (2004): a firm that exhibits innovative productivity both launches value-
generating innovations while simultaneously exhibits a short time-to-market. The 
incorporation of this concept is particularly important, since it represents triumph within the 



two objectives often seen within successful innovators, as discussed by (Shilling & Hill, 
1998). Thereto, a non-numerical, yet comparative approach to assess innovative activity of 
unrelated firms within was feasible.  

Pre-Development Activities  
The initial part of the innovation process is the one of focus within this research. As a result, 
a more in-depth description of its activities has been performed, through the lens of the well-
known stage-gate system (Cooper & Kleinschmidt, 1987). Specifically, the information 
firms tend to seek after are debated, information that can generate new innovative ideas, 
support decisions prior to development and/or determine the attractiveness of pending ideas. 
These activities are later used to assess where big data actually support the modern business 
within pre-development.  

Responsive Market Orientation  
This is the most traditional approach to market orientation, where organizations aim to 
comprehend and approach customer verbalized needs and explicitly expressed intelligence. 
In other words, expressed needs or solutions are those desires the buyers can articulate, as 
they are aware of them. (Narver et al. 2004)  

Proactive Market Orientation  
Proactive market orientation intends to comprehend and discover latent needs. (Narver et al., 
2004) That is, the attempt to understand the customer’s needs, before the customer itself is 
made aware of them. Subsequently, it is a more challenging task (Rust & Oliver, 2000). 
Firms ability to do so successfully, rely upon adequate skills to diverge from this knowhow 
and thereto capitalize on found unexplored market opportunities (Koza & Lewin, 1998)  

Big Data  
The phenomenon of big data is thoroughly debated within this section of the report. That is, 
the three V:s are given further detail to enhance the understanding big data’s overall 
capabilities and growing importance within business – i.e. velocity, volume and variance 
(Johnson et al., 2017). Moreover, an explanation of the two main types of analyses possible 
via big data technology is outlined; (1) web-based content, e.g. text and content found on 
social media, social games, blogs etc. (O’Rielly, 2005); (2) mobile- and sensor based 
content that is streaming in real-time, e.g. GPS-location, pulse-activity, weather data from 
digital thermometers etc. (Chen et al., 2012).  

Hypotheses  
Given a line of debate; how modern technologies first and foremost may alter the innovative 
process, but also the impact it is presumed to have on market-orientated attempts, the 
following hypotheses were formulated for assessment. Proposed according to a funnel-logic.  



H1: Innovative productivity and big data adoption are positively correlated  
H2a: Proactive market orientation and innovative productivity are positively correlated  
H2b: Responsive market orientation and innovative productivity are positively correlated  
H3: There is a positive relationship between innovative productivity and pre-
development insight from big data  
 

Methodology  
Along this quantitative study a series of decisions have been made in order to support the 
purpose of research and furthermore to enable an insightful reply to the main research 
question. The argumentation for the main choices is found below.  

A deductive research strategy was chosen in order to produce a generalizable understanding 
for how the Fortune 200 Global Companies use big data to facilitate their innovative 
activities.  

A cross-sectional design enabled for such a strategy to take place, as quantifiable data from 
several cases were feasible to collect, at a single point in time, in a standardized and 
structured manner (Bryman & Bell, 2011) and still possible within the given time frame.  

An online questionnaire, conducted via webropolsurveys.com was the chosen method of 
research. Although the method is known to have low response rates, the benefits of easy and 
speedy distribution, clearly codifiable data and flexible participation hours outweighed its 
shortcomings. The network of LinkedIn supported the distribution.  

The questionnaire outline was set to ask a series of mandatory- and closed questions. 
Thereto, the content and layout were made as explicitly as possible, with clear instructions to 
minimize confusion, increase reliability and the response rate (Dillman, 1983). Questions 
were expressed as a series of statements, where the respondents declared their agreement via 
Likert scales with the option of “don’t know” to avoid wrongfully titled data. 

Sampling Strategy  
Previous research has continued to state that the adoption of big data still belongs to the 
largest of corporations (e.g. Dresner Advisory Services, 2017; Dell, 2013, NewVantage, 
2017). With the intention to comprehend how big data is used within innovation, the largest 
companies have therefor been approached within this study too. As a result the full 
population of the Fortune 200 Global Companies of 2017, were approached, i.e. a census 
sample. As these companies rarely state the individual contact information of their 
employees, the network of LinkedIn was used. It enabled direct contact with employees that 
possessed adequate firm experience and knowhow to provide valuable replies.  

 



Operationalization of Concepts  
The five main concepts of this research have been operationalized by the use of 6-7 
indicators: big data adoption (BDA); innovative productivity (InProd); responsive market 
orientation (ReMO); proactive market orientation (ProMO); and pre-development insight 
from big data (PreDBD). All of which were supported by relevant research. 

Empirical Findings  
Out of the 312 sent messages, 52 responses were collected, whereof 49 were due for 
analysis. The first appearing graphs (Q1-5) outline the firm- and respondent representation 
of the collected empirical findings, where (n=49) and all graphs complete 100 percent of the 
analyzed respondents.  

	
	
	
	
	
	
	
	
	
	
	



Findings & Analysis  
Following the empirical findings, a series of bivariate analyses (Spearmans’s rho 
correlation matrixes) are conducted between each main concept’s underlying indictors, with 
innovative productivity’s, to better comprehend the reasons being the final results of the 
study. The final correlation matrix can be found below (Table 1) where the main concepts at 
last are assessed against innovative productivity. As suggested, moderate to strong 
correlations can be confirmed, yet only the three strongest imply to be significantly 
confirmed.  

Table 1: Concept Correlation Matrix  

 

 

 

 

Accepted Hypotheses & Conclusion 
Based on the correlations of Table 1 and thereby displays positive and significant 
correlations (p<0.05) with innovative productivity are: (H1) big data adoption; (H2a) 
proactive market orientation and (H3) pre-development insight from big data.  

In short, the data suggests the answer to the main research question to be threefold. (1) 
Firms within the given group that more extensively have integrated big data, also exhibit a 
higher level of innovative productivity. Meaning, they seem to have shorter time-to- market 
whilst they simultaneously introduce new innovations that are highly valued by customers, 
compared to their main competition. (2) Companies that express to have applied big data 
technologies, preferably conduct analysis to assess customers’ latent needs, i.e. customer 
activity. In fact, these firms are twice as likely to do so, compared to evaluating the needs 
customers express personally. (3) Firms that express to more frequently or extensively 
incorporate customer insight in the early stages of innovation, do also more often perform 
better within innovative productivity.  

External Validity  

Given the sampling strategy of this research, a census sample, it is therefor necessary to 
underline that these findings cannot be generalized beyond the given population of Fortune 
200 Global of 2017. However, given the adequately spread representation of data in this case 
and with almost 25 percent representation of the full population, the external validity within 
the population, is suggested to be fair. That is, as no group was neglected participation and 
as responses embody both the top and bottom of the population.  



 

 

  



Introducing Innovation Readiness Levels 

When developing new products, it is important to be able to evaluate their readiness as this 
helps organizations manage three major challenges of product development, performance, 
schedule, and budget. The National Aeronautics and Space Administration (NASA) 
discovered this in 1990 and developed a nine-level framework to measure the progression of 
technology development, Technology Readiness Levels (TRLs).  The framework has since then 
been adopted by many different industries, among them OEMs (Original Equipment 
Manufacturer). However, there are more aspects of the innovation process than just 
technology. Research topics such as user centered design and business model innovation has 
lately gained much attention, indicating that user and business aspects of the innovation are 
important. Therefore, the purpose of the thesis was to propose a framework to evaluate the 
readiness of business, user and technology aspects. 

To do so, a case study was performed to explore what the main steps of the innovation process 
are, specifically regarding the business, user, and technology aspects, and how these progress 
at the Swedish OEM Husqvarna Group, a global producer of equipment for garden and park 
care, as well as for the construction industry. A literature study was conducted to explore 
current theory of innovation processes. Here the TRL framework was discovered, at tool that 
facilitates communication, planning, and evaluation of technology development. The 
literature study also uncovered that innovation circles around the three aspects, business, user, 
and technology. Because TRL has proven successful, and business, user, and technology has 
been found to be important aspects of the innovation process, it appeared useful to investigate 
the possibility of a framework taking all three aspects into account. Semi structured interviews 
were held with stakeholders in different positions within the innovation process to investigate 
how innovation is performed at the researched company. The result from these interviews was 
contrasted with the results from interviews at four other Swedish OEMs, to increase external 
validity. Lastly the findings were validated through focus group interviews at Husqvarna 
Group. 

The case study resulted in the identification of important steps when developing viable, 
desirable, and feasible products. From these, the nine most important for business and user 
was identified and frameworks for business and user readiness respectively were developed, 
along with attainment criteria for each level. The findings showed that the TRL framework 
still holds relevance, however the attainment criteria were adjusted to better suit OEMs. 
Together these three frameworks create the Innovation Readiness Level (IRL) framework. 
Below follows a brief presentation of the three scales. The practical and theoretical implications 
will also be presented. 

  



Business Readiness 

Business case development is an important aspect of all innovation efforts, it is how a company 
generates revenue. Being able to properly communicate the readiness of a business case and 
assign key development areas to different departments is important. To create a business 
readiness framework, important steps in the business development process at OEMs have 
been found. In an effort to make implementation of an additional framework simpler, the BRL 
was developed to mimic the TRL framework, see figure 1. 

 

 

Figure 1. A visualization of the proposed Business Readiness Levels 

User Readiness 

An idea consists of a problem and a solution, traditionally engineers have started by looking 
at the solution, taking the problem for granted. Although this approach has generated plenty 
of successful innovations, it is also an approach that is associated with risks. This is because 
when the problem is not known there is a likelihood that the solution will not solve any 
problem and therefore not be desirable. Knowing what users want from a new product is 
difficult and asking them directly can often generate ambiguous answers. To reduce the risk 
of creating a product that the users do not want it is important to thoroughly empathize with 
them and continuously evaluate the desirability of the product. The findings in this study has 
been condensed to nine different steps through which OEMs discover and verify product 
desirability, these are presented in figure 2. 



 

Figure 2. A presentation of the proposed User Readiness Levels 

Technology Readiness 

During the development of new technology, the TRL framework is commonly used to ease the 
communication of its progression. This is true also at Husqvarna Group where the TRL scale 
is used both to assess the readiness of a new technology and to assign different parts of the 
development process to different teams, i.e. primary development and product development. 
The examination of the technology development at Husqvarna Group, as well as other 
organizations, revealed several steps that most processes follow. Careful consideration of 
these steps found that they are well aligned with the TRL framework. Hence, the following 
conclusion can be drawn; the steps that technology readiness follow through an innovation 
process at an OEM are the same steps that constitute the TRL framework. The TRL scale was 
therefore kept intact, see figure 3. 



 

Figure 1. The Technology Readiness Levels as proposed by Mankins (1995) 

However, the attainment criteria proposed by Mankins (1995) are meant to be read and 
applied by employees at NASA, these were therefore adapted to better suit OEMs. These 
criteria can be read in the thesis. 

Practical Implications 

Just as TRLs has facilitated communication and helped managers organize technology 
development, the other two frameworks will do the same for Business and User. The addition 
of two other aspects of innovation reduces the focus on technology, thereby giving 
practitioners a more holistic view of the innovation process, helping them find value that 
otherwise could be missed. 

Following the BRLs in the development process will ensure continuous business case 
development and validation. It will reduce time consumption by highlighting important steps 
and structuring them chronologically. It will also ensure that all parts of the business model 
have been validated, thus increasing the chance for success when reaching the market.  

The URLs are a continuous progression of User Case development and validation, starting 
with simple interviews and observations to discover opportunities and proceeds with testing 
of different prototypes. The framework will show what to focus on at which time, facilitating 
the exploration of more ideas and make sure these ideas address real user needs. 

  



The usefulness of the scales become apparent when they are used simultaneously. Though 
they can be used separately, it is when used together they create a holistic view of the 
development process, taking the full range of business, user and technology aspects into 
account. Making sure each level of each scale is achieved ensures proper exploration of the 
different aspects, conversely if a level is skipped, the risk of experiencing unforeseen obstacles 
increases. Another advantage of using the scales together is that they will show where effort 
is needed. Even though they do not progress simultaneously, if one aspect would fall behind 
substantially it is an indication that that aspect needs to be addressed.  

Because all scales are modeled after the well-functioning and already established TRL 
framework, implementing BRL and URL should be intuitive. Because it is modeled after the 
pre-existing scale it should have the same attributes; easy to use, standardized, and scalable 
depending on the project.  

Theoretical Implications 

The IRL framework, presented in this thesis, is an addition to the existing TRL framework. 
TRL is an established and well researched tool, but its primary focus is on technology. As the 
IRL frameworks consist of the established TRL together with the BRL and URL scales, it 
broadens the perspective and can be used as a model to assess and communicate innovation 
progression holistically. The IRL scales increase the understanding of the innovation process 
and combines technology development with business case and user value to new product 
development projects. The IRL ensures the development efforts are viable, feasible and 
desirable. Its theoretical implications are therefore a link between User Experience and Design 
Thinking and classical, technology focused, product development.  

It is the concern of management to control and assess product innovation efforts. Cooper 
(1990) presented a stage-gate model for managing new product development processes to 
improve effectiveness and efficiency. The entrance of each stage has a set of deliverables, exit 
criteria and outputs, and when fulfilled the project moves forward towards the next gate. The 
model provides focus on product quality, strong market orientation as well as project 
evaluation. Because the IRL framework too has a set of criteria that needs to be fulfilled before 
moving on to the next level, it is easily combined with Coopers model. Furthermore, IRL adds 
to it by offering a more tangible method to achieve viability, desirability and feasibility. The 
research presented in this thesis could also be used to further investigate the applicability of 
stage-gate models to OEMs. 

While the thesis and its findings discuss the progression of innovation as a linear process, the 
framework’s emphasis on continuous testing and exploration, allowing requirements to 
change and evolve, makes it highly compatible with agile processes too. By combining agile 
methods with the IRL framework an increased understanding of the progression of agile 
development efforts can be attained. 
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