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Abstract 

 

The current literature suggests that to enhance the possibility of new products making into the market and being 

profitable, an organization needs to capture customer requirements and convert them into technical features, plan the 

roadmap and evaluate the investment endeavour. The requirements for a product originate from various sources. 

Additional challenge is that the customers do not always know what they want from the product. The study 

introduces installed base data as a supplementary source of product requirements. 

 

Installed base data has not been vastly examined from the product management point of view and during the study, 

the case company examines the affordances of installed base for product management for the first time. The goal of 

the research is to determine value adding features and waste contributors, among a release, by utilizing customer 

installed base information. Additionally, the study aims at finding applicable information from the installed base data, 

which could be used by product management and marketing. 

 

The research uses a single case study approach with constructive and inductive methods. For the data collection, the 

research utilizes product data, installed base data and interviews.  

 

The results demonstrate that the case company do not have a complete process to investigate the investment 

endeavour of their products. Despite the defective nature of evaluation of the value contributors, the research 

highlight that highly activated application software and vital base software features are the most valuable for the 

customers of the case company.  

 

Installed base data can be utilized in the case company to determine the wasted commercial potential, designate the 

sales potential, steer the sales push towards the most potential target, track down and develop the high valued 

features, emerge new KPIs and expand the risk assessment for the new features. Because of the nature of the 

research, the affordances are generalizable for other researches as well.  

 

 

Additional Information 

Keywords: installed base, product management, requirements engineering 



 

TIIVISTELMÄ 

OPINNÄYTETYÖSTÄ  Oulun yliopisto Teknillinen tiedekunta 

Koulutusohjelma (kandidaatintyö, diplomityö) Pääaineopintojen ala (lisensiaatintyö) 

Tuotantotaloudem koulutusohjelma  

Tekijä Työn ohjaaja yliopistolla 

Sarkkinen, Mikko  Haapasalo H, Prof. 

Työn nimi 

Asennetun laitekantatiedon hyödyntäminen tuotehallinnassa 

Opintosuunta Työn laji Aika Sivumäärä 

Laatu – ja 

projektijohtaminen 

Diplomityö Toukokuu 2015 70 s., 3 liitettä 

Tiivistelmä 

 

Jotta uusi tuote saadaan markkinoille onnistuneesti ja ylläpidettyä tuotteen kannattavuutta, nykyinen kirjallisuus 

suosittelee seuraavien vaiheiden huolellista läpikäymistä. Ensimmäiseksi asiakkaan vaatimukset tulisi analysoida 

tarkoin ja muuttaa ne teknisiksi ominaisuuksiksi. Toiseksi ominaisuuksien julkaisu tulisi suunnitella ja ajoittaa siten, 

että se tuo suurimman hyödyn sekä asiakkaalle että yritykselle. Viimeiseksi investoinnin kannattavuudesta täytyy 

tehdä laskelmat. Prosessin alussa haasteena on asiakasvaatimusten määrittäminen, sillä vaatimuksia voi tulla useista 

eri läheteistä, eikä asiakas aina tiedä mitä he oikeasti haluavat. Tämä tutkimus esittelee asennetun laitekantatiedon 

käyttömahdollisuuksia vaatimusten hallintaa tukevana työkaluna.  

 

Asennetun laitekantatiedon hyödyntämistä tuotehallinnassa ei ole tutkittu laajasti kirjallisuudessa. Tutkimuksen 

yhteydessä laitekantatietoa käytettiin ensimmäistä kertaa hyödyksi kohdeyrityksessä tuotehallinnan osalta. Tämän 

tutkimuksen tavoitteena on laitekantatietoa hyödyntäen löytää arvoa tuottavia ja arvoa tuottamattomia ominaisuuksia 

tuotejulkaisusta. Tämän lisäksi tutkimus pyrkii löytämään muita käyttömahdollisuuksia asennetulle laitekantatiedolle.  

 

Tämä diplomityö käyttää konstruktiivista ja induktiivista yksittäistapaustutkimusmenetelmää päästäkseen 

tutkimuksen tavoitteisiin. Empiirisen tiedon lähteenä tässä tutkimuksessa toimii kohdeyrityksen tuotetieto ja heidän 

asiakkaittensa asennettu laitekantatieto. Lisäksi tutkimuksessa haastatellaan kohdeyrityksen tuotehallinnan 

henkilöstöä.    

 

Tutkimuksen tulokset osoittavat, ettei kohdeyrityksessä ole prosessia, jolla mitattaisiin investoinnin kannattavuutta 

tuotteen ominaisuustasolla. Vaikka rahallista arvoa ja hukkaa tutkimus ei pysty selvittämään, se kohdentaa, että 

kohdeyrityksen asiakkaat arvostavat välttämättömiä kantaominaisuuksia sekä eniten aktivoituja soveltavia 

ominaisuuksia.  

 

Tutkimuksen tulokset viittaavat siihen, että laitekantatietoa voidaan käyttää hyväksi osana tuotehallinnan prosessia, 

määrittämään hukattua kaupallista potentiaalia, ohjaamaan myyntiä kohti potentiaalisia kohteita, määrittämään 

arvostettuja ominaisuuksia, kehittämään uusia suorituskykymittareita sekä laajentamaan uusien ominaisuuksien 

riskinarviointia.  Asiakkaan ja yrityksen välinen tieto on saatavilla sopimuksen mukaan ja siten sitä voidaan myös 

käyttää hyväksi samantapaisissa tapauksissa eri tuotannon alueilla.  
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1 INTRODUCTION 

Based on the early work of Ronkainen (1985), the product development process can be 

summarized as finding a market for a concept, transforming the concept into a concrete 

product, and manufacturing and marketing the product profitably. Nowadays, a success 

rate for new products making into the market and being profitable is low (Cooper, 2001, 

Tzokasa et al. 2004). Therefore, Cooper (2001) presented two fundamental ways to 

success at product innovation: doing projects right and doing right projects. The 

statement highlights the need for speed in new product development (NPD) and 

understanding and defining the value of the project in the perspective of organizations 

and its customers. According to Cooper and Kleinschmidt (2001) speed is everything, as 

long as the quality of execution is not affected. In addition to yielding competitive 

advantage and higher profitability, speed enhances the likelihood that the market 

situation has not changed during the product development. While pursuing towards 

competitive advantage, through fast innovation, organizations need to consider where 

and how they can improve and hasten the process.  

1.1 Background of the problem 

The research is conducted for a case company, which is classified as a large enterprise 

according to European Commission (2014). The case company has business all over the 

world and has operations in multiple locations. Having a large organization causes 

challenges in internal communication between different locations and operating with 

homogeneous methods among different business units. In order to generalize the 

procedures inside the organization, processes are standardized, documented and 

monitored. The challenges in data and information flows can lead to situation where all 

of the data, which is available, is not utilized effectively, because it is not channelled to 

the right stakeholders. In order to discover the topic, the research focuses on product 

management level, where customer relationships and technical information is 

connected. (Haines, 2009). 

While determining the content of a product or product enhancement, requirements from 

several different stakeholders need to be taken account (Haines, 2009). The 
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requirements for a product or a product enhancement can originate from multiple 

sources (e.g. customer, strategy of the company, DfX, and quality). A customer can be 

seen as one of the most important stakeholder (Haines, 2009). However, the customer 

does not always know what they want or they are not capable of expressing their needs 

in a way that technical configuration can be created. Thus analysing the data of the 

behaviour of the customer can be seen as a supportive source of requirements data. The 

case company has not utilized installed base data in their product management, sales or 

marketing. Therefore, investigating the data could add value to the operations of the 

case company.  

1.2 Research problem and scope 

The goal of the research is to determine value adding features and waste contributors, 

among a release. The study focuses on both technical and commercial aspect and aims 

at finding applicable information from the installed base data, which could be used by 

product management and marketing. The scope of the research is identifying features 

that have been activated by the customer and have accomplished commercial success 

within a specified technology and its release. More closely, the research aims at 

answering the following three research questions. 

RQ1: According to existing literature, what are the tools and processes generated 

to enhance the success rate for new products making into the market and being 

profitable? The existing literature provides a lot of information about guidelines for the 

processes and tool within an NPD. The theoretical part of the research concentrates on 

connecting efficiently these theories and forming a guideline to enhance the success rate 

of new product introductions. The focus of literature review is on methods of gathering 

product requirements and transforming them into technical features, agile product 

release management and investment endeavour evaluation.   

RQ2: What are the most significant features of delivered products in a sense of 

usage and value? The empirical part of the study represents the results gathered from 

installed base, interviewing the case company as well as from the product data provided 

from by the case company. The key source of information is delivered by the installed 

base data, providing the information of technical feature activation of the products by 
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the customer. The interviews emphasized on the accomplished commercial success of 

the product features from the point of views of the case company and its customers.   

RQ3: How install base data could benefit and be used by product management and 

marketing in the case company? In addition to evaluation of feature usage, usability 

and value, the empirical part of the study seeks additional affordances for install base 

data. As a combination of understanding the content and possibilities of the customer 

install base data and requests of product managers, solutions are formed. A high variety 

of data sources provides several standpoints, helping to conclude the problems.    

If the targets of the research are met, the case company could a) mitigate the waste 

within a product release, b) prioritize the value contributors in R&D and make them 

better for the customer, c) enhance the understanding of the behaviour of their 

customers and highlight some problems before their customers recognize them, and d) 

emerge new key performance indicators (KPI) to be followed by the business 

management. Because the work is overlapping several business units, it can also reveal 

possible challenges within the information flow processes inside the company.  

1.3 Organization of the study  

In this research, a case study research approach is used. The theoretical part of the 

research is covered with a review of relevant literature and the empirical part of the 

research is based on single-case study. The organization of the research is modelled in 

Figure 1. 
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Figure 1. Research process overview. 

 

The first chapter introduces the research problem and the scope and models the 

organization of the study. Followed by the introduction of the research, relevant 

literature is reviewed. The chapter seeks an answer to the first research question through 

the topics of product management, release planning, requirements engineering, feature 

management and business case. In addition to answering the first research question, the 

review of relevant literature supports the investigation of the second and third research 

questions. Next, a methodology used for empirical study, is detailed. The methodology 

is generalized to enable further study subjects among the topic. Research methods are 

followed by the empirical part of the study, which includes the data from installed base, 

an interview and documents, in addition to analysis of the results. The answers for the 

second research question originate from the fourth chapter. Next, a discussion about the 

research results is presented and third research question is answered. The research is 

closed by concluding the research, including the contribution, the validation of the 

research, and potential further discussions, which are related to the topic.  
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2 LITERATURE REVIEW 

The principle of product innovation is to create something new (Carbonell-Foulquie et 

al. 2004). However, the success rate for new product making into market and being 

profitable is low (Cooper, 2001, Tzokasa et al. 2004). Because the innovation process 

includes a risk of failure, innovative companies require a strategy to manage these risks. 

This chapter tries to find tools to analyse the risks and procedures, which would help to 

enhance the probability of success in the NPD process. The chapter includes a review of 

the literature on product management, release planning, requirements engineering, 

installed base data, feature management and business case.  

2.1 Product management 

In order to understand the content of product management, it is essential to comprehend 

the significance of words product and management. According to Haines (2009) a 

product can be either tangible or intangible, consisting bundles of attributes, describing 

all goods, services and knowledge sold by an organization. Management includes 

setting goals, directing human and financial resources, assessing outcomes and resetting 

goals. Therefore product management can be defined as “planning, organising, 

executing, and controlling all the tasks, which aim at a successful conception, 

production, and marketing of the products offered by a company.” (Pohl et al. 

2005:167).   

Product management is responsible to integrate the development, production, and 

marketing of products, while managing the requirements and defining the content of 

releases in a way that products meet customer needs (Pohl et al. 2005, van de Weerd et 

al. 2006). All in one, product management can be seen as a complete business 

management of the product (Haines, 2009).  

A product can be broken down into different product elements. Alternatively, a product 

can be part of other products or product lines, it can be packaged with a group of 

products, or included in a product portfolio. (Haines, 2009). The goal of product 

portfolio management is to maximize the value of a portfolio, balance with the mix and 



13 

number of products in a portfolio and achieve a strategically aligned portfolio, by 

adding new products to the portfolio, enhancing the existing products and removing the 

non-value adding products from the portfolio (Tolonen et al. 2014, Belliveau et al. 

2004). 

In addition to managing the product structure, product needs to be managed over its 

lifecycle. According to Stark (2005), product lifecycle management (PLM) enables 

organizations to manage their products from the earliest idea to the end of its life in the 

most effective way and maximizing the value of the products. PLM is an organized 

concept for managing and developing products, product processes, and product related 

data throughout the product lifecycle (Saaksvuori & Immonen 2008). Lifecycle product 

portfolio management connects the benefits from PLM and portfolio management. It is 

an ongoing, multiphase, multi-dimensional decision-making methodology. Lifecycle 

product portfolio management enables a business to accomplish strategic, financial, and 

operational balance throughout every product in an organization, during all lifecycle 

phases (Haines, 2009).  

2.2 Release planning  

A release planning process connects technical product development to the market 

perspective. The main target of the release planning is to specify, which customer gets 

what features and quality at what point in time. In addition, release planning is part of 

the overall product planning – meeting with customers, listening to market demands and 

reacting to changes. A release planning process is one of the most critical function for 

software development. The prosperity of a product is highly dependent on successful 

selection of a subset of requirements for realisation in a certain release. (Carlshamre, 

2002). 

Strategic release planning is performed at product level (Svahnberg et al. 2009) and the 

results are used to update the product roadmap (Leffingwell, 2010, Pohl et al. 2005). 

The roadmap provides logic of how an organization plans to deliver increasing value 

over time. It consists of series of themed release dates, a set of objectives and prioritized 

features. The responsibility of timing and the content of a release is on release 
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management team, who represent the definitive authority on all release governance 

issues. (Leffingwell, 2010). 

Marketing perspective is connected with product development by using epics in release 

planning. Epics represent a customer or business need on the highest level and they are 

driven by portfolio vision and investment themes. Epics are development initiatives, 

which aim at realizing the value of an investment theme. Prior release planning, epics 

are decomposed into certain features and allocated to various releases over time. 

(Leffingwell, 2010). Many epics are done at the same time in a product level and the 

most important difference to feature is the interdependency to other products 

(Leffingwell, 2007). Figure 2 presents the link between problem domain and solution 

domain. The epics present the need of customer and they are allocated into different 

product distributing different features to the solution domain.   

 

Figure 2. Connection between problem and solution domain modified from Leffingwell 

(2010). 
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While managing market-driven requirements the portfolio acts as a platform for release 

planning and requirements management. In this system, epics will handle the business 

requirements and link them to the functional requirements. (Leffingwell, 2007). As 

noted, product management and release planning goes hand by hand with capturing and 

prioritizing requirements. Cooper and Kleinschmidt (2001) stated that the speed in 

everything. However, speeding up the development without meeting the customer 

requirements jeopardises the whole NPD process (Crawford, 1992). The following 

chapter details the systematic process of capturing the needs of the stakeholders and 

transforming them into technical capabilities.  

2.3 Requirements engineering 

According to Cooper and Kleinschmidt (2001), the number one success factor for 

companies, is a product that delivers unique benefits and superior value to the customer, 

in a way that competitors are not capable to do. Carbonell-Foulquie et al. (2004) added 

that NPD efforts have to root from a clear understanding of the customers’ needs. 

However, there are two major problems in developing new products: the product 

definition does not meet the customer requirements and the market evolves during the 

development phase (Cooper, 2001). Overall, understanding and satisfying the 

requirements of each customer have been highlighted as a challenge for companies 

across the industries (Jiao & Chen, 2006).    

A Definition of requirements in IEEE-Std.’610 (1990: 62) is given as:  

1) A condition or capacity needed by a user to solve a problem or achieve an 

objective. 

2) A condition or capability that must be met or possessed by a system or system 

component to satisfy a contract, standard, specification, or other formally 

imposed documents. 

3) A documented representation of a condition or capability as in (1) or (2).  

Requirements, what the stakeholders need from the system and what the designers need 

to design in order to satisfy the need (Macaulay, 1996, Hull et al. 2005), have to be 

determined during the early stages of the project (Sommerville & Sawyer, 1997). A 

requirement is an externally visible characteristic of a preferred system, defining 

problems of customers without referring to any solution to the problems (Davis, 2005).  
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In accordance to Pohl (1994), requirements engineering (RE) is defined as “a 

systematic process of developing requirements through an iterative co-operation process 

of analysing the problem, documenting the resulting observations in a variety of 

representation formats, and checking the accuracy of the understanding gained.” 

(Loucopoulos & Karakostas, 1995: 13). In addition, the role of RE is to create a 

complete, consistent, and unambiguous requirements specification at a conceptual level 

(Haumer et al. 1998). The ability to set the requirements usually determines whether the 

project is going to succeed or fail (Leffingwell & Widrig 2003).  

In order to achieve customer satisfaction, there needs to be a set of activities consisting 

of effective capturing, analysing and understanding the genuine customer requirements.  

(Macaulay, 1996, Bruce et al. 1999, Jiao & Chen, 2006). The success of the process 

usually depends on the competence to proceed individual statements, from informal to 

formal specifications, which are understood by all stakeholders (Loucopoulos, 2005). 

Overall, an RE process consist of four sub-processes: 1) feasibility study, 2) elicitation 

and analysis, 3) specification, and 4) validation (Sommerville, 2004).  

The purpose of feasibility study is to evaluate whether a product under development will 

be advantageous for business. The aim is to learn whether the product is to align with 

the organizations overall objectives, and if the project can be implemented using the 

technology available and within the given cost and schedule limits. (Sommerville, 

2004).  

A requirements elicitation is a process whereby a development engineer discovers, by 

systematically communicating with the relevant stakeholders, what is needed for the 

product and why (Graham, 1998, Jiao & Chen, 2006).  Even though the elicitation 

process is time consuming activity, it is a vital process for solving the problems of the 

stakeholders and converting the tacit and subjective interests into explicit and objective 

statement of stakeholder needs (Jiao & Chen, 2006). A list of candidate requirements is 

the result of the elicitation process (Davis, 2005).  

A requirements analysis involves the understanding of customer preferences as well as 

analyses of possible conflicts, overlaps, omissions and inconsistencies (Sommerville & 

Sawyer, 1997, Jiao & Chen, 2004). For classification, the requirements value to the 
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stakeholder and timing of the need must be addressed. After the information about the 

analysis is available, a balance between requirements, development costs, a 

development schedule and risks must be achieved by negotiating with the stakeholders. 

(Davis, 2005). In negotiation and prioritization process, developers must collaborate 

with customers. Customers need to inform which requirements are most important and 

developers need to evaluate the cost and technical difficulty associated with particular 

requirements. A common prioritization approach is to group requirements into three 

categories: essential, conditional and optional. (Wiegers, 1999).    

 

Figure 3. Requirements elicitation and analysis process adopted from Sommerville 

(2004). 

 

The main focus of elicitation and analysis is discovering and identifying the 

requirements. Poorly performed elicitation and analysis process have a weighty negative 

impact on products costs in the later phases of its lifecycle (Jiao & Chen, 2006). Figure 

3 presents the requirements elicitation and analysis process.  

A requirements specification, is documenting the external performance of a certain 

product (Davis, 2005). The goal of a requirement specification is to create a concrete 

and precise specification of stakeholder requirements to product development personnel 

(Sommerville, 2004, Jiao & Chen, 2006). In addition, the document can be used for 
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communication among customers, sales, marketing, finance development, and 

management (Davies, 2005).  

The last phase of the requirements development process is requirements validation. It 

ensures that the requirements of the stakeholders been transformed successfully into 

technical features. (Sommerville, 2004).   

Understanding and controlling changes to system requirements are called requirements 

management (Sommerville, 2004). Hull et al. (2005) listed three specific management 

issues related to requirements development. First, the outputs that must be created need 

to be planned. Second, progress need to be measured and thus monitored. Third, links 

between dependent requirements need to be maintained, in order to assess the impact of 

requirements changes. The changes of requirements can originate for example from 

installed base data analysis (Ala-Risku, 2009). Requirements management is a 

continuous activity and a vital part of the RE concept (Davis, 2005). RE concept can be 

seen in Figure 4.  

 

Figure 4. Requirements engineering concept modified from Sommerville (2004) and 

Hull et al. (2005). 

 

For the RE, there are several tools and techniques to be used. Focused interviews in the 

early phase of the requirements investigation (Macaulay, 1996) can be supported by 

group meetings with stakeholders, observation, questionnaire and prototyping (Davis, 
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2005). However, all the actions aim at creating a requirements document, which need to 

be readable (Hull et al. 2005), written in standard document structure, and changes must 

be easily made (Sommerville & Sawyer, 1997).  

There are several challenges in the field of RE. Customer requirements, which tend to 

be imprecise, abstract and not clearly available, need to be combined with requirements 

derived from the internal product lifecycle perspectives, such as product technologies, 

manufacturability, reliability maintainability and environmental safety (Jiao & Chen, 

2006). Mottonen et al. (2009) highlight that the requirements are changing during the 

product development and they are not understood in the same way through the 

organization. Usually, the causes of failures in RE are 1) lack of a systematic RE 

process, 2) poor access to information, 3) insufficient usage of resources, 4) 

inappropriate documenting, and 5) the cost (Macaulay, 1996).   

According to Davis (2005), it does not matter how much time and effort are used for 

gathering and analysing the requirements information, because they will still change. At 

some point, trade-offs are necessary and the product, with its features, need to be 

released into the market (Jiao & Chen, 2006).  

2.4 Feature management 

According to Nowlis and Simonson (1996), one of the most used technique for 

differentiating products, and thus increasing sales, is introducing new features and 

enhancements for a product. A feature is a capability or attribute of a system that fulfils 

needs of one or several stakeholders and provides an applicable benefit for them 

(Leffingwell & Widrig, 2003, Haines, 2009). Generally, the stakeholder must 

understand the meaning of the features, in order to make decisions of and to use the 

system (Kang et al. 1990). Features are typically defined in a way that the customer can 

understand it. In addition, features connect the marketing view to the development view 

(Ferber et al. 2002). Common understanding of features through the organizations is 

vital, because there are lots of different people, who can make different decisions, 

involved in the development process (Kang et al. 1990).   
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Pohl et al. (2006) propose that a feature can be classified in the following sub-features: 

mandatory, optional and alternative. Mandatory features have to be present in all the 

products that belong to the scope, whereas optional features represent selectable, more 

special features for products, and alternatives represent a choice between a group of 

features for a product of a given product line. A selection of optional or alternative 

features is generally made based on objectives that the stakeholder has. (Ferber et al. 

2002, Lee & Muthig, 2006). Gill (2008) dealt features into a hedonic category, 

associated with experiential consumption, and a utilitarian category, which refers to 

more practical consideration. The research highlighted that different product feature 

categories affect differently on perceived capability and usability of the customers.  

In order to manage features, a feature analysis is needed. According to Lee and Kang 

(2006), a feature analysis is an activity, which identifies externally visible 

characteristics of products in a product line. The feature analysis process consists of five 

steps: 1) collecting source documents, 2) identifying features, 3) classifying the 

identified features as a model, 4) defining the features, and 5) validating the model 

(Kang et al. 1990). The outcome is an organized model of externally visible product 

characteristics in a product line and it is called a feature model (Lee & Kang, 2006, Lee 

& Muthig, 2006).   

“A feature model represents the standard features of a family of systems in the domain 

and relationship between them” (Kang et al. 1990, p. 36).  After creating a feature 

model, feature binding analysis is conducted to determine a biding unit, which contains 

specific features, bounded together into a product, to deliver services correctly to a 

customer. A feature binding analysis consists of feature binding unit identification and 

feature binding time determination. (Lee & Kang, 2006). In addition, feature 

dependencies need to be analysed, since interactions between features are necessary and 

unavoidable in order to fulfil the tasks of the features (Ferber et al. 2002, Lorentsen et 

al. 2002). To break down features hierarchically and examine visually the variability 

and dependencies among the product line members, a feature tree is yielded. (Pohl et al. 

2005).  

Feature management is wrapped around domain analysis. Park et al. (2004) suggest that 

a requirements engineering process is valid only for individual systems, not for product 
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lines, hence a domain analysis is needed, while investigating in broader scope, like the 

family of systems rather than a single system. The feature-orientated domain analysis 

(FODA) emphasises on recognizing the factors that can root differences among 

application, both at the functional and architectural level. This information is used to 

parameterize domain products to develop generic components that can be adapted while 

supplying values to parameters. The factors for parameterization can be classified into 

commonalities and differences of: 1) the capabilities of applications in a domain from 

the point of view of the customer, 2) the operating environments where applications are 

used, 3) the application domain technology based on decisions related to requirements, 

and 4) the implementation techniques. The information for domain analysis is collected 

from several sources (e.g. textbooks, standards, existing applications and domain 

experts). An ideal domain model should be valid throughout the whole lifecycle of the 

system. (Kang et al. 1990).  

There are several challenges related to feature management. In the development phase, 

developers might discover that some features are more complicated to create than 

originally was planned (Haines, 2009). For features, which are easily imagined, but 

possibly less essential, a predominant influence on the valuation of features might 

occur, when end-users evaluate features through their imaginary (Keller & McGill, 

1994). After the development phase, organization need to balance with the amount of 

features offered to customers (Thompson et al. 2005, Rust et al. 2006).  

During the product or feature development, possibilities of cannibalization need to be 

considered. Cannibalization refers to a situation where a new item gains sales by 

diverting sales from an existing item at the same organization. Effects of cannibalization 

are difficult to estimate, but analysing and identifying the scenario contribute to the 

task. There are five different scenarios among the cannibalization process. In scenario 

1, the new item gains all of its saes from existing items, without increasing the overall 

market share. In scenario 2, the new item cannibalizes the sales of the company, but not 

the competitors, while increasing the market share. In scenario 3 the new item increases 

the overall market share, while cannibalizing the sales of competitors and the company. 

In scenario 4, the new item cannibalizes only the products of the competitors and 

increases the overall market share. Finally, in scenario 5, the new item increases the 
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market share, but do not cannibalize either the company or its competitors. (Srinivasan 

et al. 2005). 

Thompson et al. (2005) introduced the term feature fatigue, which represents the 

phenomenon of inconsistent satisfaction of end-user, before and after their usage of a 

product, with a high number of features. It is proven by market research that products 

with more features are seen more appealing. However, too many features can make the 

product difficult to use. Feature-rich products that can satisfy general consumers are 

cheaper to produce than more detailed products with fewer and more specific features 

(Rust et al. 2006). While estimating the cost of an additional feature, managers usually 

consider only the financial cost, not the intangible customer usability costs (Thompson 

et al. 2005). When the number of product features increase, management of product 

variants become challenging (Lee & Kang, 2006), thus the optimal way is to design 

products with just sufficient amount of features to make the sale and still be usable 

(Rust et al. 2006).  Wu et al. (2015) suggest that for products with shorter lifecycles, 

customers should be attracted with a number of features and for durable products, 

designers should pay more attention to alleviate feature fatigue, because of the influence 

of word of mouth. 

Nowadays, the environment in business is constantly changing, therefore dynamic 

product reconfiguration is needed. It refers to making changes to a product 

configuration, simultaneously while the system is running. The examples of dynamic 

reconfiguration include adding, deleting or modifying product features. (Lee & Kang, 

2006). 

A general tool for evaluating features is a structured decision matrix. The matrix is 

useful when a product team considers multiple opportunities and evaluates trade-offs for 

product content or features. The criteria must be determined early on and no more than 

six evaluation criteria should be used in order to evaluate the ideas. The criteria in the 

matrix can include: resource availability and capacity, strategic difference, financial 

viability, the degree to which the solution meets the need of a given customer type 

within a validated segment, competitive posture and complexity. (Haines, 2009).  
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A product release planning starts with capturing, prioritizing and selecting the 

requirements. After selection of requirements, a release definition, where all features for 

the release are listed, is written. In order to proceed, a business case is sent to company 

board for evaluation. (van de Weerd et al. 2006).  

2.5 Business case 

According to Cooper (2001), there are two fundamental ways of being successful in 

product development: doing projects right and doing the right projects. The study 

highlights that the project selection and prioritization are seen as the weakest areas of 

NPD, because of lack of suitable mechanism or systems for prioritising or killing the 

projects.   

Since there are a lot of more new product ideas than there are resources to implement 

them, a new product funnel, instead of having a new product tunnel, is seen more 

suitable. One funnelling method is having go/kill decision points for projects around the 

NPD process. A Stage-GateTM model, created by Robert Cooper, breaks the innovation 

process into a fixed set of stages. The second stage of the model, after idea generation 

and scoping, is building a business case. (Cooper, 2001).  

A business case is a detailed investigation state (Cooper, 2001), where ideas are 

analysed systematically, to ensure that all the necessary information is gathered 

(Kinnunen et al. 2011).  It is a justification and evaluation of investments (Maes et al. 

2014), aiming to verify the attractiveness of the project to the management (Reifer, 

2002, Cooper 2001) and proving the value of the investment (Haines, 2009). A business 

case eliminates poor ideas (Cooper, 2001) and commits NPD resources into right 

projects (Kinnunen et al. 2011).  A business case is an evaluation, whether the project 

should be advanced, put aside for the future, or be terminated (Carbonell-Foulquie et al. 

2004, Tzokasa et al. 2004), before the heavy spending in the next stage of NPD – 

development (Cooper & Kleinschmidt, 2001).  

For evaluating the new products, the decision criteria and importance of each criterion 

needs to be selected at the beginning of the process. Predetermined criterion do not 

allow biases to affect on decision making. (Carbonell-Foulquie et al, 2004).  
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The idea must be converted into an investment objective, an overall goal of the 

investment, which is agreed on by all relevant stakeholders (Ward et al. 2008). Business 

case analysis can be divided into three main tasks: market assessment, technical 

assessment and financial analysis. Additionally, these tasks need to fit the strategy of 

the organization. (Carbonell-Foulquie et al. 2004, Kinnunen et al. 2011).  

Market assessment can be divided into two sub categories. First, the value is specified 

by clarifying customer desires, benefits and values. Additionally, opportunity window 

needs to be analysed and it needs to be suitable for customers. Second, market is 

defined by estimating the target market, the total size of the market and market growth, 

and assessing the intensity and extend of the competition. Technical feasibility includes 

studying technical complexity, revising the availability of competences, seeking 

technical synergies and estimating the work effort and manufacturability, within the 

legal and regulatory assessments. If the market assessment and technical assessment are 

strategically fitting, they are followed by financial analysis, which sums up the 

monetary terms of previous stages. Financial return results from sales and cost 

estimations. (Kinnunen et al. 2011, Cooper & Kleinschmidt, 2001). 

Overall, the business case procedure is a risk analysis of an idea, related to corporate 

objectives, by examining the options and developing the recommendations for a go/kill 

decision (Reifer, 2002.) Figure 5 presents the framework for a business case, based on 

the procedure of Kinnunen et al. (2011) and supported by other researches (e.g. Cooper 

& Kleinschmidt, 2001, Carbonell-Foulquie et al. 2004). 
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Figure 5. Business Case Procedure modified from Kinnunen et al. (2011). 

 

A business case is generally documented and used by product managers to evaluate an 

investment endeavour and to justify the development costs (Haines, 2009, Maes et al. 

2014). In addition to the approval of financial spending, a business case also enables 

management to compare and prioritize the investments (Ward et al. 2008, Smith et al. 

2010), reduces the managerial uncertainty and identifies the areas where organization 

should invest resources (Tzokasa et al. 2004).     

In theory, it is easy to say, which project is good and which one is not. However, in 

practice, the difference between good and bad project might be minimal. Thus a proper 

up-front research is needed (Cooper, 2001). There are several challenges in building a 

business case. First, it is a laborious task, containing information search from multiple 

sources (Kinnunen et al. 2011). Second, criteria for a business case need to be 

determined and the objectivity must remain (Cooper & Kleinschmidt, 2001). Finally, 

understanding, defining and measuring the customer value and benefits are challenging 

(Ward et al. 2008, Kinnunen et al. 2011).   
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2.6 Installed base data  

As one of the main sources of data, installed base information was utilized in the 

research to understand, define and measure the customer value. Along with Borchers 

and Karandikar (2006), a term installed base is used to represent a measure of units of a 

specific part of a product or system, which is actually currently under use. An organised 

installed base system attempts to locate the sold products, determine who owns and 

operates them, and track down what they are used for, their lifecycle status and what 

technical changes have been performed. Installed base data management contains 

systematic gathering, analysing and storage of installed base data.    

In general, installed base information is utilized by maintenance and service operations, 

but field data can be used as an input in other functions as well. According to Ala-Risku 

(2009), installed base related information can be utilized in marketing and sales by 

evaluating the product and service usage of customers, identifying priority customers 

for especial treatment, and specifying the interaction histories, customer profitability 

and geographic factors. Direct contacts with customers and conversations with field 

engineers are the best methods for identifying sales opportunities. However, install base 

data supports the process, while analysing the status and potential prospect of a 

customer, prior making a direct customer contact. All in one, the installed base 

contributes to marketing and sales by helping to ensure customer retention and customer 

profitability. For product development, the installed base provides information about the 

failure frequencies of product versions and information of environmental factors. The 

information helps product development to design lucrative new products thriving on 

new features and on the enhancements of known sources of customer dissatisfaction.  

The research of Ala-Risku (2009) suggested the following types of install base analyses 

to be considered in the industry: 1) checking and verifying a single installation status, 2) 

monitoring the changes in performance of a single installation, 3) identifying 

installations with specific characteristic, and 4) analysing the performance of 

installations with specific characteristics. Overall, providing value to the customer can 

be seen as a major use for installed base information. It can root from the initial sales of 

product attribute or through the operational reliability and support of the product.  
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2.7 Synthesis  

In the following, the literature review is summarised and the answer to the first research 

question is provided. The research investigated areas of product management, release 

planning, requirements engineering, feature management business case and installed 

base data in order to discover procedures to enhance the probability of success for new 

ideas at the market, by answering the first research question:  

According to existing literature, what are the tools and processes generated to 

enhance the success rate for new products making into the market and being 

profitable? 

New product development refers to the many activities that step by step transform an 

idea into an object that is released to the market (Cooper, 2001, Tzokasa et al. 2004). 

The major steps an idea needs to make into the market and being profitable are: 

1) capturing customer requirements and converting them into technical features,  

2) planning the roadmap and  

3) evaluating the investment endeavour.    

A product that delivers unique benefits and superior value to a customer, in a way that 

competitors do is one of the key success factors (Cooper and Kleinschmidt 2001). In 

order to do so, a process of understanding and capturing the needs of customers and 

converting them into product attributes is essential. Requirements engineering is a 

systematic and iterative process of analysing the problem, documenting the resulting 

observations, and checking the accuracy of the results (Loucopoulos & Karakostas, 

1995). Sommerville (2004) divides the RE process in four sub processes: 1) feasibility 

study, 2) elicitation and analysis, 3) specification, and 4) validation. Systematic process 

eases to transform vague customer requirements into technical features (Jiao & Chen, 

2006).  

For differentiating products, and thus increasing sales, introducing new features and 

product enhancements, are one of the most used techniques (Nowlis & Simonson, 

1996). A feature is an attribute of a system that fulfils requirements of one or several 
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stakeholders and provides benefit for them (Leffingwell & Widrig, 2003, Haines, 2009). 

Because resources are limited, the captured requirements need to be prioritized and a 

roadmap for releases needs to be created. The main target of the release planning is to 

specify, which customer gets what features and quality at what point in time 

(Carlshamre, 2002). Strategic release planning is performed at product level (Svahnberg 

et al. 2009) and the results are used to update the product roadmap (Leffingwell, 2010, 

Pohl et al. 2005). The roadmap provides a logic of how an organization plans to deliver 

increasing value over time. All in one, release planning is the periodic program activity 

that aligns the teams to a common mission. (Leffingwell, 2010). 

Before implementing the roadmap, investment endeavour evaluation needs to be 

conducted. A business case is an evaluation and justification of investment (Maes et al. 

2014), aiming to prove the attractiveness and the value of the idea to the management 

(Cooper 2001, Reifer 2002, Haines 2009). The principle of a business case procedure is 

that ideas need to be aligned with the strategy of the organization and poor ideas get 

eliminated during market assessment, technical assessment and financial analysis. 

(Carbonell-Foulquie et al. 2004, Kinnunen et al. 2011). 

All in one, the research suggest that in order to success at the market, the customer 

requirements need to be captures and transformed into technical features. The releases 

need to be planned in order to deliver the features to the customer while they provide 

the most value to the customer and to the company. Finally, the business case evaluation 

is needed, in order to select the bad ideas from the good ones.  
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3 RESEARCH METHODS 

According to Olkkonen (1994), the selection of the study method and data collection 

procedures are crucial part of the research. In order to choose the methodology, the 

research approach needs to be determined. The goal of the chapter is to operationalize 

the study by understanding the theoretical concept in the terms of empirical observation 

and making it clearly measurable (Bryman & Bell, 2003).  

In this chapter the methodology of the research is presented and reasoned. First, the 

research method is described and it is followed by the rationalization of the selection of 

the population and the sample for the research. Third, the data collection process is 

detailed. Finally, the methodology is summarized and evaluated by discussing the 

limitations of the research design.  

3.1 Method 

In this research a constructive research method, a sub method for a case study method, 

was used to execute the study. The research method was selected, because case study 

methods focus on contemporary events and do not need the control of behavioural 

events (Yin, 2003). A case study research allows the investigator to present difficult 

business issues in an accessible, vivid, personal, and down-to-earth format (Eriksson & 

Kovalainen, 2008). Retaining the holistic and meaningful characteristics of real-life 

events – such as lifecycles, organizational and managerial processes and industry 

maturation, can be seen as a representative advantage of the case study method (Yin, 

2003).  

Constructive research is a method, which produces innovative constructions, aiming at 

resolving real-world problems with implemented solution at practical and academic 

level, and thus providing contribution to the applicable science (Lukka, 1999). The 

constructive method is supported by scholars from areas of economics, engineering and 

system sciences, therefore it is valid for this research as well (Lukka, 2000). In Figure 6, 

the fundamental elements of the constructive research are presented. According to 

Kasanen et al. (1993), problems are solved by connecting theoretical frames with 
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relevant practical information and binding their solutions to accumulated theoretical 

knowledge. The reliability of the construction will be tested and it relies on the 

trustworthiness and practicality in the case organization.  

Additionally, the research used the methods of an inductive research approach, which is 

determined following “an approach to the relationship between theory and research in 

which the former is generated out if the latter.” (Bryman & Bell, 2003:280). 

 

Figure 6. Fundamental elements of the constructive research method modified from 

Kasanen et al. (1993). 

3.2 Population and sample 

In the following section, the population and the sample of the research is described. The 

case company influenced into the selection of the sample of the research, by choosing 

two software releases and their features, within one technology for investigation. The 

case company determined the releases, based on the install base data availability. The 

chosen releases are the most common releases in the install base.  

The research investigated and analysed 21 different case customers. The case customers 

were determined by the case company and they represented three different geographical 

areas: Region A, Region B and Region C. From Region A, three case customers were 

selected, from Region B nine case customers were chosen and from Region C nine case 

customers were nominated. The amount of case customers and geographical allocation 

ensured the diversity and statistical significance among the sample.    
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The research utilized the product management personnel of the case company in an 

interview and workshops, because they had most knowledge about product related 

issues. Among the case customer sample, one case customer was selected and analysed 

with more details. The selection was conducted by the case company, based on the data 

availability and their strategic importance. The more detailed analysis included an 

interview of two members of customer account team of the chosen case customer. 

3.3 Data collection 

The elements of the data collection process are detailed in the following section and 

presented in Figure 7. The data collection process can be separated into two phases. In 

the first phase, the big data was gathered by connecting the installed base data to 

product data and afterwards analysed in a workshop. The installed base data refers to 

documentation of the feature activation records. According to Yin (2003), the strengths 

of documentation as a data source are stability, broad coverage and their precise and 

quantitative nature. However, data accessibility due privacy reasons can be seen as the 

biggest weaknesses for documentation. In the second part of the data collection, the 

research interviewed the customer account team members of the chosen case customer 

by utilizing the findings of the first part. The research applied a semi-structured 

interview, which enables the respondents to answer series of questions in their own 

terms and interviewer some latitude to ask further questions, concurrently tapping the 

level of knowledge and understanding of the issue of the respondent (Bryman & Bell, 

2003). As strengths, an interview can be targeted on case study topic and it is insightful, 

providing perceived causal interferences. Conversely, as weaknesses, an interview is 

time consuming and the biases of interviewer and interviewee can affect on the results. 

(Yin, 2003). 
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Figure 7. Data collection process overview. 

 

The first step of the data collection was gathering the relevant information among the 

sample. In order to scrutinise the big data, different components of data were needed. 

Figure 8 presents the components of the big data. The first part of the big data utilized 

product data. In the beginning, the research aggregated and listed all features, which 

were included in the Release 1 and Release 2. Second, the research designated the key 

characteristics of each feature, specifying if a feature represented Type 1 or Type 2 and 

ASW or BSW features. Third, the research determined the development cost of each 

features, in order to examine the value aspect of the features. Finally, the features were 

mapped into customer valued categories (CVC). The other part of the big data was 

delivered through case customers. First, the installed base data, for all selected case 

customers, was transferred from the tool. The data was a snapshot from March 2015, 

describing the activation status and the potential of each feature. Second, the case 

customers were divided into regions by means of their location, in order to investigate 

geographical diversity. All the elements of the big data were merged into one Microsoft 

Excel file, ready for the analysis.  
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Figure 8. The big data components. 

 

After the big data was collected and converted into a form, with a higher quality of 

usability to analyse, a workshop with product management personnel was conducted. In 

the workshop, installed base utilization possibilities were innovated and examined using 

data for one region. During the process, product management personnel were asked for 

comments and suggestions of interest towards installed base data affordances. After 

finding the ways to utilize the data, the methods were validated and accepted by the case 

company personnel and the process was duplicated for remaining regions. In order to 

ensure right conclusions and results, a summary of the workshop was presented to the 

applicants of the workshop to be reviewed.  

In order to understand the results with a better fashion and widen the perspective, an 

interview with two members of customer account team of the chosen case customer was 

organized. The interview was held in April 2015. The semi-structured questionnaire, 

which was used in the interview, was formed reflecting on the theory and analysed 

results from the installed base data. The topics on the questionnaire focused on the 

findings from the data, affordances of installed base data, value and waste contributors 

among the releases, and outlook of the future in the business. The questionnaire can be 

found from Appendix 1. The applicants of the interview were contacted and selected by 

the case company based on the knowledge and relevance of the interviewees towards 

the issue. To ensure to get most of the content out of the interviewees, the questions and 

conversations were asked in Finnish, which was a native language for all the 

participants. The interview was held via conference phone. At the beginning of the 

interview, the researcher presented the results of the big data, the results of the chosen 
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case customer and the suggestions for installed base affordances in product 

management. Followed by the presentation, a discussion of the topic, guided by the 

questionnaire, was conducted with the participants, In order to ensure the right 

conclusions and reliability of the results, a summary of the interview was reviewed by 

one of the applicants. 

According to Eriksson and Kovalainen (2008), confidentiality, informed consent and 

protecting the informants are the cornerstones for empirical data gathering. Bryman and 

Bell (2003) highlight that confidentiality ensures maintaining the identities and records 

of individuals and organizations as confidential. Hence, the research did not use the real 

name of the case company nor names of the case customers, the research coded the 

regions, features and CVCs. In addition, the research presented the numerical results in 

percentages or removed all numerical information. To obtain the maximum quality of 

confidentiality, the results were verified by the case company in order to control the 

data, which can and cannot be published.   

3.4 Summary of the methodology 

The goal of the research was to determine value adding features and waste contributors, 

among a release. Additionally, the research aimed at finding affordances of installed 

base data for product management and marketing. Therefore the research selected a 

single case study approach with constructive and inductive methods. For the data 

collection, the research utilized product data, installed base data and an interview. The 

data was gathered between March 2015 and April 2015 from the case company. Even 

though the research was well planned and organized the method included some 

limitations. The study is limited to cover information from only a single case company. 

Although the study utilized the information of 21 different case customers, the case 

company had strong possibility to influence the results. The case company decided the 

releases, the case customers and the interviewees, who were interviewed. Installed base 

data provided only supportive data, thus product management personnel were needed to 

open up and clarify the information. As Yin (2003) stated, the availability can be one of 

the weaknesses for documentation. For the research, all data was not available, thus 

limiting the research process.  
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All in one, this chapter described the steps this research used and operationalised the 

design for upcoming researches, which has research goals of the same category. The 

following chapter discusses the results found from this study. 
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4 RESULTS AND ANALYSIS 

In this chapter, the results of the workshop and the interview are presented and 

analysed. In each section of the chapter, the results and analysis are presented together, 

before moving on to the next section of results. In the beginning, the sections cover the 

information on a higher level, where features have been grouped based on selected 

characteristic. Afterwards the research deepens into a more specific level, where the 

research investigates the topic on a feature and CVC level. Finally, the research 

immerses in the topic by presenting the results of the interview.  

4.1 Release comparison 

In Figure 9, Figure 10 and Figure 11, the penetrations of the two releases are compared 

among different regions. The blue part of the bars represents the percentage of the 

activated features and the orange part represents the remaining potential for feature 

activations. In Figure 9, the comparison of release penetration in Region A is presented. 

As shown, in Release 1, out of all features, 31% were activated when the research was 

conducted. In Release 2, the activation penetration was 29%.   

 

Figure 9. Release penetration in Region A. 

 

In Figure 10, the feature penetrations of Release 1 and Release 2, in Region B, are 

presented. Within the features of Release 1, 21% of maximum potential was used and 

within Release 2, 24% of the potential was used.  
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Figure 10. Release penetration in Region B. 

 

In Figure 11, a comparison of activation between the releases in Region C is presented. 

As shown,  features were activated 20% within Release 1 and 19% within Release 2.  

 

Figure 11. Release penetration in Region C. 

 

From the above-presented charts can be construed that the differences between the two 

releases are not significant. Only in Region B, Release 2 penetration is 3%-units higher 

than the penetration of Release 1. In the other two regions, Release 1 has marginally 

more activations than Release 2 in relation to the activation potential. While comparing 

Release 1 activations between the regions, it can be seen that Region A has clearly 

larger activation penetration, compared to Region B and Region C. In the Release 2, the 

situation is, to a certain degree, the same, but the activation percentage of Region C is 

evidently the lowest.    
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All in one, from the diagrams can be highlighted that 1) in Region A, the penetration 

percentage, in both releases, is the largest, 2) in Region B, the difference between 

Release 1 and Release 2 is distinguishable, and 3) there are lots of unused capacities in 

all regions. In addition to these findings, managers can use the information and follow 

up, whether there is a major difference in line of releases, hence figuring out, if some of 

the releases has been skipped in a region, sub region or by a customer.    

4.2 Ratio between BSW and ASW features  

A release in the case company contains two different types of features, in the means of 

invoicing. First, BSW (Base Software) features are fixed in each release, they come as a 

package to the customer. Second, ASW (Application Software) features are created to 

backfill the BSW package. In order to access into ASW features, a customer needs to 

pay an additional fee. Contrary to BSW features, which all will be delivered to 

customers, ASW features can be picked up by customers in a sense, which will serve 

them in the most efficient way. In the releases, which the research examined, there were 

54% BSW features and 46% ASW features.   

In Figure 12, Figure 13 and Figure 14, the activations of BSW and ASW features are 

measured, the potential of feature activations are shown and the total penetrations of 

features in each region are presented. The blue bars represent the percentage of 

activated features and the grey bars show the remaining potential. In Figure 12, the 

results of Region A are presented. In Region A, BSW features have been activated 51% 

out of the full potential, ASW features have been activated 21% out of the full 

potential, while the total penetration of feature activation in Region A is 30%.  
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Figure 12. Potential of BSW and ASW features in Region A. 

 

Figure 13 shows the results from Region B, where the BSW features have been 

activated 55% of their full potential, ASW features have been activated 10% of the full 

potential. Out of the total potential of the region, 23% of the features have been 

activated.   

 

Figure 13. Potential of BSW and ASW features in Region B. 

 

Out of the total potential, the activation of BSW features in Region C is 52%, activation 

of ASW features is 7% and the total activation in the region is 19%. The results for 

Region C can be seen in Figure 14.  
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Figure 14. Potential of BSW and ASW features in Region B. 

 

The afore-detailed diagrams show that BSW features are distinctly more activated than 

ASW features, having activation above 50% in all regions. Only in Region A, ASW 

activation is relatively high, while in the other regions, ASW penetration is low. On the 

contrary, BSW feature activations in Region A are relatively lesser than in the other 

regions. These diagrams also prove that the penetration percentage in Region A is the 

highest, and in Region C it is the lowest.  

Altogether, in Region A, BSW features are not seen as important as in Region B and 

Region C, but the major difference between the regions can be found from ASW 

activations, where Region A holds the top spot. Hence, it seems that Region A orients 

towards ASW features and the other regions focus on BSW features. Besides the 

findings and analysis, the management of the case company can use the data to compare 

the ASW and BSW ratios, in order to find good examples, like Region A, and use their 

practices to less successful ASW cases. In addition, the management can set and follow 

ASW feature activation development in regions, as key performance indicator.          

4.3 ASW potential  

In the case company, features can be divided into two major categories in the means of 

their set ups. In the research, the features are referred as Type 1 and Type 2 features. 

Additionally, there were other minor categories as well, but because of their small 

sample size, they were left out of the investigation. Because of ASW features can be 
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seen as additional value creators and they have a lot of unused potential in feature 

activation, the research investigates ASW features in a more detailed level. In Figure 15, 

Figure 16, and Figure 17, the ASW activation potential is presented and investigated in 

each of the three regions. The orange bars represent the percentage of activated ASW 

features and the yellow bars represent the remaining potential.  

Region A is examined in Figure 15, which shows that the ASW Type 1 features have 

been activated 9% out of the full potential. ASW Type 2 features have been activated 

27%. In total, ASW features have been activated 21% of the full potential. 

 

Figure 15. Activation of ASW Type 1 and Type 2 features in Region A. 

 

Figure 16 presents the ASW activation potential in Region B. According to the diagram, 

ASW Type 1 features have been activated using 14% of the potential, ASW Type 2 

features have been activated using 8% of the potential. The total activation for ASW 

features is 10%.  
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Figure 16. Activation of ASW Type 1 and Type 2 features in Region B. 

 

ASW activation potential in Region C, is presented in Figure 17. In Region C, ASW 

Type 1 features have been activated 4% of the maximum potential, ASW Type 2 

features have been activated 8% of the full potential. In total, ASW features have been 

activated 7% of the potential.  

 

Figure 17. Activation of ASW Type 1 and Type 2 features in Region C. 

 

As the three latest diagrams showed, in Region A and Region C, Type 1 features are not 

as activated as Type 2 features. Contrary, Region B is the only region, where Type 1 has 

been activated more than Type 2 features, in relation to the potential they have. The only 

bars that go over 10% are Type 2 in Region A and Type 1 in Region B. In addition to 

demonstrating the unused potential of ASW feature activations, the top two bars show 
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that ASW features have been activated in different regions, proving that the unused 

potential can be utilized.    

4.4 Top and bottom features in the releases 

The research listed the top features by means of the activation percentage in each 

region. The percentage is an outcome of activated items and the maximal potential 

gathered from the tool. The lists of top 20 features in each region are formed and can be 

found in Appendix 2. In the three regions, the top 20 features included 15 BSW features 

and 5 ASW features. All 15 BSW features were identical in the regions. The most of the 

BSW features in the list had a 100% activation. Within the list, only one BSW feature 

was not activated with its full potential, having a 98% activation percentage. 

Whereas BSW features were highly homogeneous, ASW features, in the top activation 

lists, had more variety. In Region A, out of the five ASW features, which made into the 

list, the top two features: FT1034 and FT1004 had 99% activation, the next two, 

FT1012 and FT1010 had 98% activation and last feature, FT 1007 had 74% activation.  

In Region B, FT1010 had 99% activation, the next four features, FT1012, FT1007, 

FT1062 and FT1032 were activated in a range of 52% to 41%. In Region C, the most 

activated ASW feature, FT1010, had 100% activation. The next four ASW features, 

FT1034, FT1002, FT1007 and FT1052 had activation in a range of 35% to 27%.     

In the top 20 feature lists, there were four prominent ASW features: FT1034, FT1012, 

FT1010 and FT1004. FT1034 has 99% activation in region A and 35% activation in 

Region C, but it is not on the list of Region B. FT1012 Has 98% activation in Region A 

and 52% activation in Region B, however it is not to be found from the list of Region 

C. FT1004 has a high penetration in Region A, but do not appear in other regions. 

FT1010 has relatively high penetration in all regions. Features which have high 

penetration in other regions but low penetration in another ought to be investigated and 

highlighted why the existing potential is unused. For FT1010, which has high 

penetration percentage in all regions, should be examined, if it can provide more value 

to customers or to the case company.  
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As mentioned, the top BSW features were homogenous among the regions, proving that 

the customers use and need these features. Management can evaluate the possibility of 

excluding the top BSW features from the base software features within the releases and 

offering them as application software with additional fees. Whether the feature is ASW 

or BSW, the high activation percentage highlights that the customers value these 

features. Thus they need to be developed, in order to advance the relationships with the 

customers.  

In addition to top penetration list, the research listed the BSW features, which had the 

lowest penetration percentage. Since the BSW features form the base of the release, the 

research investigated the lowest penetrated BSW features, in order to recognize possible 

waste. The lists of bottom eight BSW features in the regions can be found in Appendix 

3. In Region A, all BSW features had 0% activation. In Region B, one feature, FT1058 

(2%) was activated. The rest features in the list, in Region B, did not have any 

activations. The bottom BSW features, in Region C, did not have any actions.  

FT1020 was the only feature, which stood up from the bottom BSW lists. It was on the 

lists of Region A and Region C, but not on the list of Region B. Hence, can be said that 

the feature has unused potential to be utilized in Region A and Region C. The more 

remarkable finding is that all BSW features are on the list, except FT1020, can be found 

from all lists of the regions. It proves that there are no activations of these features in 

any of the regions. Therefore, these features need to be evaluated, whether needed to 

include in upcoming releases and investigated the possibilities to reduce the 

development costs.  

4.5 Pareto analysis 

In the following, the results of Pareto analysis of ASW feature activations, in each 

region is conducted and analysed. For each region, the results are gathered for Type 1 

and Type 2 ASW features. With Pareto analysis, the top and the bottom causes that need 

to be addressed, can be found and determined, to resolve the problems. Pareto analysis 

is commonly referred as “80/20” rule, under the statement that 20% of causes determine 

80% of problems. In addition to Pareto diagram, the list of features, which have no 

activation activities are presented. The blue bars demonstrate the activation percentage 
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of a specific feature, the orange line represents the potential, which each feature could 

achieve. The ultimate potential is calculated by using the maximum potential of any 

feature within the type the feature represents. Hence, a feature might have some unused 

ultimate potential, even though it has been activated 100% in relation to its own 

potential. The grey line symbolizes the cumulative activation of features, approaching 

the line of 100%. 

In Figure 18, Pareto analysis for ASW Type 1 features in Region A is illustrated. The 

top two features in the region: FT1012 and FT1010 represent over 80% of Type 1 

feature penetrations. In the region there are 15 ASW Type 1 features, which do not have 

a single activation.  

 

Figure 18. Pareto analysis for ASW Type 1 features and list of non-activated features in 

Region A. 

 

In Figure 19, Pareto diagram and 0% activation ASW Type 2 features in Region A are 

presented. The top four features: FT1034, FT1004, FT1007 and FT1002 form the 80% 

of the activations. Five features do not have any recorder activations.  
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Figure 19. Pareto analysis for ASW Type 2 features and list of non-activated features in 

Region A. 

 

Pareto diagram and AWS Type 1 features, which have not been activated in Region B 

are shown in Figure 20. The top five features: FT1012, FT1062, FT1054, FT1032 and 

FT1060 denote the 80% of the total activations among ASW Type 1 features. In Region 

B, there are 12 ASW Type 1 features which have not been activated.      

 

Figure 20. Pareto analysis for ASW Type 1 features and list of non-activated features in 

Region B. 
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In Figure 21 Pareto diagram and a list of 0% activation features within ASW Type 2 

features are presented. The top three features: FT1007, FT1002 and FT1034 yield over 

80% of the total feature activations in the region. Six AWS Type 2 features have not 

been activated in the Region B.   

 

Figure 21. Pareto analysis for ASW Type 2 features and list of non-activated features in 

Region B. 

 

Pareto diagram and ASW Type 1 features, which do not have a single activation in 

Region C, are illustrated in Figure 22. In the region, the top two features: FT1032 and 

FT1010 form over 80% of the activations. On the other end, there are 12 features, which 

have not been activated. In addition there are nine features, which activation percentage 

is close to zero.   
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Figure 22. Pareto analysis for ASW Type 1 features and list of non-activated features in 

Region C. 

 

Figure 23 shows Pareto diagram and 0% activation for ASW Type 2 features in Region 

C. The top two features: FT1002 and FT1007 form close to 80% out of all activations 

among ASW Type 2 features. In the region, there are eight features, which do not have 

records of activation.   

 

Figure 23. Pareto analysis for ASW Type 2 features and list of non-activated features in 

Region C. 
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There were three salient features in the figures of Pareto analysis: FT1004, FT1062 and 

FT1012. FT1004 has a high activation percentage in Region A, but it can be found from 

0% activation lists in Region B and Region C. FT1012 were the top activated Type 2 

feature in Region A and Region B, however it was on the 0% activation list in Region 

C. FT1062 was relatively highly activated in Region B, but it in Region A, it has a 

minimal number of activations and in Region C it was on the 0% activation list. The 

figures above give a visual demonstration of the top, as well as the bottom, features in 

each region. It can also be utilized to compare sub-regions and customers. As a support 

to the lists of top and bottom activated features, Pareto analysis and the 0% activation 

list can provide detailed information about the features which has not been activated in a 

region, but has a high activation rate in other regions. Thereby the unused potential is 

proven to be available and can be utilized in a high quality manner.  

From the diagrams can be seen that none of the features reach the ultimate potential. For 

example, FT1010 reaches close to 100% while comparing with its own potential (shown 

in Appendix 2) however the feature is far from the ultimate potential it could reach 

(shown in Figures 18, 20 and 22). Because the data is insufficient, it is infeasible to tell 

how the activation percentage of such features act, if the data for ultimate potential is 

available.      

4.6 CVC penetration  

The following part of the results and analysis contains data from installed base as well 

as from an interview with representatives of a customer account team. The case 

company has created Customer Valued Categories (CVC) and mapped features into 

them, by means of their functionalities. While investigating Release 1 and Release 2 the 

research found that most of the ASW features were mapped into CVCs and BSW 

features were not. Therefore the research focuses on AWS features while investigating 

CVCs. A sample of 43 features was mapped into 15 different CVCs. A CVC containing 

the most features had 12 features and CVCs including the least amount of features, had 

one feature in each.  

In Figure 24, Figure 25, Figure 26 the CVC penetration for ASW features in different 

regions are presented. In the figures, the blue bars demonstrate the percentage of 
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activated features within the CVC and the black squares denote the number of features 

in the CVC. In Figure 24, CVC penetration for ASW features in Region A is illustrated. 

The top three CVCs – N, K and F exceeded 70% penetration. At the bottom, there were 

seven CVCs – E, M, G, H, I, J and O, which were barely activated. For the top three 

and bottom seven features it was similar that the sample size is only two or less.    

 

Figure 24. CVC penetration in Region A. 

 

In the Figure 25, the CVC penetration for ASW features in Region B is presented. Out 

of all CVCs, category N (99%) was only category, where activation exeeded 50%. At 

the bottom, there were six CVCs – E, J, M, H, I and O, where feature activation was 

close or actually 0%. The sample sizes for the most activated CVC and for the bottom 

six CVCs are two or one.    
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Figure 25. CVC penetration in Region B. 

 

The CVC penetration for ASW features in Region C is illustrated in Figure 26. The 

penetration percentage stayed below 30%, if the most effectively activated CVC – N 

(100%), is left out of the examination. At the bottom, eight CVCs – A, C, E, F, M, I, J 

and O had either no features activaed or close to zero feature activation percentage. 

 

Figure 26. CVC penetration in Region C. 

 

The CVC penetration figures for ASW features demonstrated that category N feature 

was highly activated in the all regions. However, the sample of the category was only 

one feature and therefore major conclusions cannot be drawn. In all regions, categories 
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B, D, K and N had a higher activation percentage than the average percentage of AWS 

features of the region. Therefore these CVCs are significant in a sense of usage. In 

category A, there are many features, but in any of the regions, the activation percentage 

is not prominent. Additionally, there were four CVCs: O, J, I and M, where activations 

were minimal or zero.  

The research measured cost of each CVC by calculating the total development cost and 

average development costs for each CVC. The total value was measured by adding up 

the costs of features within the CVC and average cost by dividing the sum with the 

number of features in the CVC. Figure 27 shows the total cost and average cost of 

features in each CVC.  

 

Figure 27. Total cost and average cost of each customer valued category. 

 

As presented, A, B, C and O categories have the largest total cost of CVCs. However, 

when measuring the average unit cost, categories B, N and O form the top three of the 

highest average cost of a feature. On a feature level, there was no information on a sales 

price of a feature. In the case company, ASW features are sold as customer specific 

packages and the price of the package is unique to each customer. Therefore, the 

research was not able to specify the sales of a feature and measure the financial return of 

a feature.     
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The regional CVC penetration data showed that category N was highly activated in the 

regions. Even though the sample is for N is small, the high cost for features can be 

justified with the high penetration. On the other hand, the total cost of category A is the 

second highest of the categories, but the activation percentages in the regions are low. 

Hence, the high development cost of category A should be re-evaluated. Additionally, 

categories: I, J, O and M had minimal activations. Therefore their development 

investments need to be also re-evaluated by the case company.  

4.7 Interview 

The interview was held to understand the customer side of the topic and to widen the 

perspective. The researcher interviewed two members of a customer account team. The 

results of the interview highlighted that the case customer is really careful and not too 

willing to reveal what is valuable for them. The case customer sets the requirements in 

the cycles of three years, by announcing the roadmap of characteristics of their future 

needs. While negotiating the contract with the customer, one of the key points can be 

variety of BSW features. Even though the case customer does not utilize them, they 

need to be developed in order to make the deal. In such cases, low penetration BSW 

features are needed and their existence is justified.  

The interview emphasized that the case customer buys ASW features only for the 

locations, where they are really needed. Even though the case customer is strict with 

their expenses, they activate the features only when needed. Having all bought features 

activated, the risk level of failure increases and reduces the efficacy of the product of 

the customer. Hence, low activated features can be valuable for the case customer, even 

though they are not activated at the moment of data collection. Additionally, the 

research did not take into account features or a combination of features, which disables 

the usage of another feature. The interviewees suggest that to be one reason for low 

penetrations. However, the product management personnel highlighted that among 

ASW features, the number of cannibalizing features is low.     

The interviewees were fond of the information on sales potential the installed base data 

discloses general sales potential. They emphasized that it is easy to offer new features to 

the customer, if the arguments are sufficient.  
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All in one, the results of the interview highlighted that to identify possibilities and sales 

potential, installed base data need to be connected to the contracts with the customers. 

With the information, it is possible to recognise the features, which have been bought 

and not activated and the features, which have not been bought. In addition, it can be 

said that the features with high penetration are important to the customer because they 

are activated even though they increase the load and risk level of the product.  

4.8 Summary of results and analysis 

The overall analysis of value and waste contributors was based on product data and 

installed base data. The analysis of the results was conducted in a workshop with 

product management personnel from the case company and verified by interviewing 

two members of a customer account team. The research investigated the significance of 

the features by answering following research question:  

What are the most significant features of delivered products in a sense of usage 

and value? 

Usage of the features was straightforwardly construed from the activation rates the 

research provided. Among the top 20 features in all regions, 15 features were BSW and 

five features were ASW. In addition, the other results highlighted that the overall 

penetration of BSW features was evidently higher than the penetration of ASW features. 

The cause behind higher BSW penetrations is the nature of these two feature types. The 

group of BSW features include features, which are essential when the product of the 

customer is introduced and used. Contrary, ASW features are picked up by customers in 

a sense, which will serve them in the most efficient way and activated to enhance the 

product. Additionally to high penetrated BSW features, the research highlights highly 

activated CVCs. In all regions, categories B, D, K and N had a higher activation 

percentage than the average AWS feature of the region. Therefore these CVCs are 

significant in a sense of usage.  

Value of the features was not as easily diagnosed that the usage, because value can have 

varied meaning among people. The research investigated value at the monetary and 

customer viewpoints. The research was able to determine the cost of the features, but 
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but designating the sales price of a feature was not possible to achieve. The research 

found that the sale price allocation is made on a higher level, using epics of technical 

features as sales items. Therefore, the research was not able to evaluate the investment 

endeavour for features. The research found a correlation between usage and value at 

customer point of view. The features with high penetration are valued by the customer 

because they are activated even though they increase the load and risk level of the 

product of the customer. Thus, highly activated ASW features are the most valuable 

features, because customers pay an additional fee of them and value them by activating 

them over the features, which are bought, but not used.    
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5 DISCUSSION 

The research investigated product management by immersing the study in requirements 

engineering. While managing requirements, one common problem is that customers do 

not know what they want. Thus, the research focused on installed base, which reflects 

customer behaviour. Figure 28 demonstrates the relationships between requirements 

engineering, feature management, product development and deployed product. As seen, 

the relationship between requirements engineering and feature management is active in 

either direction. Feature management provides information for product development, 

whose output is the actual product, which is deployed by the customer. In the process, 

all phases need to be ready to assess and evaluate the feedback, which is illustrated by 

using black arrows. One of the sources of the feedback is installed base data.  

 

Figure 28. Framework for NPD from point of view of relationships and feedback. 

 

In the following chapter, the overview of the research is presented and the results are 

introduced in business development point of view, the contribution of the study to 

literature and to case company is discussed, in addition to critical evaluation of the 

research.  

5.1 Managerial implications 

Installed base has not been fully utilized in the case company, hence the research 

focused on finding applicable information from the installed base data, to be used by 
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product management and marketing. Additionally, the research determined value adding 

features and value contributors among selected releases, by using the installed base data. 

To support the investigation the research gained knowledge from relevant literature by 

reviewing literature about product management, release planning, requirements 

engineering, feature management and business case. In order to success in the market, 

the literature highlighted that the customer requirements need to be captured and 

transformed into technical features. In the interaction between requirements and 

features, both parties provide information to each other. The roadmap for releases needs 

to be planned, in order to deliver the features to the customer, while they provide the 

most value to the customer and to the company. Finally, the business case evaluation is 

needed to develop recommendations for management of the attractiveness of the 

investment.   

The research method and data collection procedure was chosen in a way that it 

investigated the most significant features of deliveries in a sense of usage and value, 

simultaneously with finding ways of utilization of installed base data for product 

management and marketing in the case company. The process demonstrated that group 

of BSW features includes the most used features and highly activated ASW features are 

the most valuable features. Even though there are multiple factors, which affect whether 

an ASW feature is activated or not, the research suggest that the case company focus on 

the overall low activation rate of ASW features. By increasing ASW activation 

penetration, the case company could add value both from their own point of view as 

well as from the customer point of view.    

In addition to evaluation of the feature usage and value, the research determined 

affordances for customer install base data by answering the third research question:  

How install base data could benefit and be used by product management and 

marketing in the case company? 

Investigation of installed base data, for the first time from product management point of 

view in the case company, discovered several affordances. The results were an outcome 

of combination of understanding the content, the know-how of the personnel of the case 
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company and the unprejudiced attitude towards finding new utilization possibilities for 

installed base data.  

With installed base data, the research was able to determine the wasted commercial 

potential, designate the sales potential and steer the sales push towards the most 

potential targets. The analysis of top and bottom features, Pareto analysis and release 

comparison demonstrated that there are some features, which have high penetration for 

activation in specific regions, but in other regions they have not been activated at all. 

This can be a signal of unused potential. However, these features can be developed 

exclusively to specific geographic areas and therefore they are not activated in other 

areas. The data revealed that some of the features did not have notable activation 

percentages or there was no activation at all. For these features, the possibilities of 

lowering the development cost, cutting them completely from a set of features or 

decreasing their priorities need to be considered, in order to eliminate the waste factors 

and optimize the content of a release in future. Still, these features and their 

backgrounds need a deeper analysis on their low activation percentages. Additionally, 

product management can note if one or more customers have not activated the latest 

release by comparing the installed base data of different releases. A customer, who does 

not use the latest release version, generates direct sales push potential for the case 

company.  

The installed base data, which was mapped into CVCs reveals the features and feature 

categories, which the customers value most. Hence the case company can utilize the 

data to track down the highly valued features and develop them to serve the customers 

with a higher quality. The information on the most valued features can be found from 

the list of top features, as well as from CVC penetration analysis. 

By using the installed base and given models of feature activation analysis, the case 

company can emerge and follow up new key performance indicators. For example, the 

management of the case company could set the activation targets for ASW features for 

each customer and follow up them by using the data from installed base. Additionally, 

the case company could follow up activation status inside the ASW feature group, by 

monitoring the activation percentages of Type 1 and Type 2 features and pursuing to 

keep them above the set targets.  
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With the information from the customer installed base, the case company can expand 

the risk assessment for the new features. The data provides information on low 

penetration features. If similar features are planned to include in the upcoming releases, 

their risk classification could be demoted, due to the lower impact of the risk.  

Even though the research found affordances and other ways to utilize installed base 

data, there are some improvements needed to be performed for the tool, which provides 

the installed base information. First, gathering the data from various sources is a time 

consuming activity. Hence, the tool should provide the activation information for 

product management easier and in visual form, so the usability grows and the 

commissioning of the supportive data mitigates. Second, the tool only provides a 

snapshot of a certain moment. Therefore, the data do not tell if a deactivated feature was 

activated before the snapshot. Having information over selected timespan would 

enhance the quality of the tool and provide trends of activations for the case company. 

Third, the tool should have ability to compare different customers automatically. At the 

moment comparison between customers, sub regions or regions need to be executed 

manually. Additionally, the personnel, who intend to utilize the tool, reports directly to 

regions and sub regions. Therefore scrutinizing a single customer is not practical and 

data of different customers within a sub region or region need to be able to combine as 

an entity. Finally, the information of feature history is needed, in order to understand, if 

a new feature is totally new or if it is replacing some other feature or features. This 

information would help to analyse whether cannibalization occurs and its affects while 

introducing new features.    

During the process of value evaluation, the research found challenges. The cost of each 

feature was traceable, but designating the sales price of a feature was not possible to 

achieve. The research found that the sale price allocation is made on a higher level, 

using epics of technical features as sales items. Therefore, the research was not able to 

evaluate the investment endeavour for features. Consequently, the study suggests that 

the case company investigates the sales price for each technical feature and executes 

business case evaluation for the features to examine what are the value and waste 

contributors among a release.        
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All in one, the tool needs to be developed, in order to installed base data can provide 

support to product management personnel in their reasoning and decision making 

process. Direct conclusions from the data cannot be drawn, but with product 

management personnel, the information can be used to determine the wasted 

commercial potential, designate the sales potential, steer the sales push towards the most 

potential target, track down and develop the high valued features, emerge new KPIs and 

expand the risk assessment for the new features. Additionally, to examine the monetary 

value of features among releases, the case company need to specify the income for each 

feature. With the information, investment evaluation can be justified with a higher 

quality.  

5.2 Contribution 

The contribution of this research can be divided into two major objects: the case 

company and academic research. For the case company, this research introduced an 

additional tool for product management and marketing to be used. During the research, 

the tool was utilized for the first time by product management personnel. The results 

demonstrated the challenge of unutilized potential among the feature activations. The 

supportive tool can be utilized to determine the wasted commercial potential, designate 

the sales potential and steer the sales push towards the most potential targets, track 

down the highly valued features and develop them to serve the customers with a higher 

quality, emerge and follow up new key performance indicators and expand the risk 

assessment for the new features. The study indicated that the tool needs to be developed 

in order to be utilized in daily operations, because at the moment the data need to be 

gathered and scrutinized from various sources. Additionally, the study overlapped 

several business units, thereby revealing challenges within the information flow 

processes inside the case company. The study discovered that there is no possibility to 

calculate turnover for features, which is vital task from product management point of 

view. 

For the literature, the research indicated tenability of earlier academic studies. Even 

though the installed base data is mainly utilized by maintenance and service operations, 

the research proved that the field data can be used as an input in other functions as well. 

As the supportive literature and the study proved and presented through examples, the 
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installed base related information can be utilized in marketing and sales by evaluating 

the product and service usage of customers, identifying priority customers for especial 

treatment, and specifying the interaction histories, customer profitability and geographic 

factors. This research turned up as a base research for additional academic work.  

5.3 Critical evaluation of research 

An evaluation of a qualitative research occurred during the whole process, not just at the 

end of the study. The evaluations are performed with an acknowledgement of the 

philosophical and methodological background of the research in question (Eriksson & 

Kovalainen, 2008).  

There were some factors, which reduced the quality of the study. First, the study was 

limited to examine only one case company, which had a strong possibility of 

influencing the results, because it determined the releases and case customers to be 

examined, in addition to the interviewees, who were interviewed. In order to support the 

data, the research would have needed viewpoints and comments additionally from the 

21 different case customers, which the research examined. With the information from 

both, case company and its customers, the data would have been more value adding. 

Second, the installed base data represent only a snapshot of a specific time. It does not 

tell if a feature has been activated for a long time, but was deactivated right before the 

data was gathered. Therefore, the research might have undervalued the features, which 

were deactivated during the snapshot, but was utilized prior to the snapshot. Finally, due 

to data availability, the research was not able to gather all the data it needed. The case 

company did not have a completed process to investigate the financial return of a 

feature. Thus, the evaluation of the value contributors among a release was defective.  

However, the study met the qualifications of valid and reliable research. To analyse the 

validation and reliability of the research, Yin (2003) highlighted four criteria for 

evaluating the quality of the quantitative case study research. The four conditions are 

construct validity, internal validity, external validity and reliability. In order to meet the 

sufficient design quality, the development of case study needs to maximize the four 

conditions.  
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Construct validity refers to establishing correct operational measures for the topic, 

which has been studied (Yin, 2003). The study used multiple sources for data collection 

and the research composition was reviewed by key people related to the study both from 

the technical side and from the commercial side. The analysed data was systematically 

revised by the people, who took part in to workshops and an interview. Additionally, the 

literature review of the study was reviewed by instructors during its construct and 

writing.  

Internal validity considers founding a causal relationship, in which certain conditions 

are exposed to lead to other condition. However internal validity concerns mainly 

explanatory studies (Yin, 2003). Hence the research does not examine the internal 

validity of the study.   

External validity can be reached by establishing a domain to which the findings of a 

study can be generalized (Yin, 2003). In constructive research, comparing the results of 

case study with other researches in the same field of studies does not fulfil external 

validity in the best possible manner. In the study, external validity is improved by using 

several case customers and regions, where the methods were applicable.   

Reliability of the study demonstrates the repeatability of the operations of the study – 

such as data collection procedures (Yin, 2003). To ensure the reliability, the study 

detailed the research method in precise manner, including all the steps needed for the 

data collection. All information needed to reproduce or replicate the research by another 

researcher can be found from this study. However, affordances of the customer installed 

base data can applied to limited number of industries.  
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6 CONCLUSIONS 

Within this research, affordances of installed base data for product management and 

marketing were introduced in addition to the analysis of value and waste contributors 

among specific releases. The outcome was created by examining the topic through 

literature and empirical study. The following chapter presents the answers for the 

research questions and suggests further study subjects for the topic.   

The current literature suggest that an organization needs to capture customer 

requirements and convert them into technical features, plan the roadmap and evaluate 

the investment endeavour, in order to enhance the possibility of new products making 

into the market and being profitable. The results of the research demonstrate that the 

case company do not have a complete process to investigate the investment endeavour 

of the features of their products. Despite the defective nature of evaluation of the value 

contributors, the research highlights that highly activated application software and vital 

base software features are the most valuable for the customers of the case company. 

Additionally, installed base data can be utilized by product management and marketing 

to determine the wasted commercial potential, designate the sales potential, steer the 

sales push towards the most potential target, track down and develop the high valued 

features, emerge new KPIs and expand the risk assessment for the new features.  

The study presents further study subjects for research both form the theoretical and from 

the case company point of view. In addition to determining value and waste contributors 

among a release of the case company, the study focused on finding affordances of 

installed base data for product management and marketing. In the previous literature, 

such researches are rare and the case company examined the data for the first time in the 

product management and marketing point of view.  

As the previous literature and the results of this study proved, there are affordances for 

installed base data. However this research only examined one case company within a 

specific industry. A potential topic for a further study would be a systematic literature 

review on the affordances of installed base data, detailing and categorizing the 

utilization possibilities for different functions in organizations. After collecting and 

analysing the existing literature, the future research could focus on the areas, where a 
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number of affordances is limited or there are no affordances at all, by investigating 

various case companies with different industrial backgrounds.  

From the case company point of view, there are different possibilities for studies to 

develop their business. First, the research examined only software features. It is also 

possible to apply installed base information for hardware features and products. By 

detecting old versions of hardware in use, the case company could locate them and offer 

new versions for their customers. In addition to direct sales potential, updating the 

hardware, can enable some new software features to be deployed, thus increasing the 

feature activation status and improve the customer satisfaction. Second, the study only 

observed the issue from the case company side. By analysing the results, utilizing the 

contracts made with the case customers and gathering comments from the case customer 

side, the case company would receive a better understanding towards the issues their 

customers value most and how they want to develop their businesses in the future. The 

results of the installed base data for the case customer could be reviewed together with 

the case company and their customer at a workshop and clear up the path, how both 

parties can enhance their businesses. However, the relationship between the case 

company and its customer can be a challenge. Because revealing too much too valuable 

information, a party could weaken their negotiation status. Thus, both parties need to 

plan and agree how much information can be exposed. Third, the installed base 

information was not easily accessed, the data was collected from various sources and 

overall it was a time consuming activity. A future study could generate a data model and 

develop the tool to produce the installed base data automatically in to the hands of 

personnel, who could utilize it in their daily operations. Finally, as the results 

demonstrated, the case company did not have a complete process to investigate the 

investment endeavour of the content of the release. The study suggests that in the future, 

the case company maps the sales items into the technical features, in the means of sales 

and costs, in order to recognize the financial return of each feature. With the 

information generated from the suggested study subjects, the case company could steer 

their release planning towards more strategic products and achieve better results.  
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 Appendix 1. Interview Questionnaire  

 

1. After seeing the results of customer installed base data regionally, what are your 

comments? 

2. After seeing the results of the case company, what are your comments? 

3. Comments for following affordances: 

a. Determine the wasted commercial potential 

i. Designate the sales potential 

ii. Steer the sales push towards the most potential target 

b. Track down and develop the high valued features 

c. Emerge new KPIs 

d. Expand the risk assessment for the new features  

4. How do you measure the most valuable features? 

a. Case customer point of view 

b. Case company point of view 

5. How do you handle features, which the customer does not utilize? 

6. What is the overlook of the industry in the future? 

a.  Case customer point of view 

 

 



 

     

 Appendix 2. Top 20 features in each region 

Region 
A 

   

Region 
B 

   

Region 
C 

  

       

 

   

Feature 
Product 
Structure 
Class 

Penetration 

 

Feature 
Product 
Structure 
Class 

Penetration  Feature 
Product 
Structure 
Class 

Penetration 

FT1011 BSW 100 % 
 

FT1011 BSW 100 %  FT1010 ASW 100 % 

FT1013 BSW 100 % 
 

FT1013 BSW 100 %  FT1011 BSW 100 % 

FT1021 BSW 100 % 
 

FT1021 BSW 100 %  FT1013 BSW 100 % 

FT1022 BSW 100 % 
 

FT1022 BSW 100 %  FT1021 BSW 100 % 

FT1023 BSW 100 % 
 

FT1023 BSW 100 %  FT1022 BSW 100 % 

FT1026 BSW 100 % 
 

FT1026 BSW 100 %  FT1023 BSW 100 % 

FT1027 BSW 100 % 
 

FT1027 BSW 100 %  FT1026 BSW 100 % 

FT1028 BSW 100 % 
 

FT1028 BSW 100 %  FT1027 BSW 100 % 

FT1029 BSW 100 % 
 

FT1029 BSW 100 %  FT1028 BSW 100 % 

FT1033 BSW 100 % 
 

FT1033 BSW 100 %  FT1029 BSW 100 % 

FT1035 BSW 100 % 
 

FT1035 BSW 100 %  FT1033 BSW 100 % 

FT1036 BSW 100 % 
 

FT1036 BSW 100 %  FT1035 BSW 100 % 

FT1044 BSW 100 % 
 

FT1046 BSW 100 %  FT1036 BSW 100 % 

FT1051 BSW 100 % 
 

FT1051 BSW 100 %  FT1044 BSW 100 % 

FT1046 BSW 100 % 
 

FT1010 ASW 99 %  FT1046 BSW 100 % 

FT1034 ASW 99 % 
 

FT1044 BSW 98 %  FT1051 BSW 100 % 

FT1004 ASW 99 % 
 

FT1012 ASW 52 %  FT1034 ASW 35 % 

FT1012 ASW 98 % 
 

FT1007 ASW 49 %  FT1002 ASW 33 % 

FT1010 ASW 98 % 
 

FT1062 ASW 46 %  FT1007 ASW 30 % 

FT1007 ASW 74 % 
 

FT1032 ASW 41 %  FT1052 ASW 27 % 

 



 

Appendix 3. Bottom BSW features in each region 

Region A 
  

Region B 
  

Region C 
         

Feature Penetration  Feature Penetration  Feature Penetration 

FT1020 0 % 
 

FT1058 2 % 
 

FT1020 0 % 

FT1018 0 % 
 

FT1018 0 % 
 

FT1058 0 % 

FT1025 0 % 
 

FT1019 0 % 
 

FT1018 0 % 

FT1040 0 % 
 

FT1025 0 % 
 

FT1025 0 % 

FT1047 0 % 
 

FT1040 0 % 
 

FT1040 0 % 
FT1058 0 % 

 
FT1042 0 % 

 
FT1042 0 % 

FT1042 0 % 
 

FT1047 0 % 
 

FT1047 0 % 

FT1063 0 % 
 

FT1063 0 % 
 

FT1063 0 % 
 


