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Tiivistelmä 

Tänä päivänä useimmilla yrityksillä on suuri määrä tuotteita, mikä aiheuttaa yritysten 

johdolle haasteita tuotteiden muodostaman kokonaisuuden hallinnassa. Yrityksen tuotteet 

ovat avaintekijöistä mikä johtaa yrityksen menestykseen tai epäonnistumiseen markkinoilla. 

Siten tuotteisiin liittyvien päätösten tekeminen on yksi ylimmän johdon päätehtävistä. 

Ylimmän johdon hyvin rajalisen ajan vuoksi on välttämätöntä luoda prosessi, jonka avulla 

tuotteisiin liittyviä päätöksiä, kuten investointipäätöksiä voidaan tehdä tehokkaasti ja siten, 

että koko tuoteportfolio on strategisesti johdettu. Erityisesti ohjelmistoyrityksissä on suuria 

haasteita laajojen tuoteportfolioiden hallinnassa. 

 

Tuoteportfolionhallinta on strateginen, tavoitekeskeinen prosessi, joka keskittyy 

parantamaan valittujen tuotteiden sopivuutta strategiaan, tuoteportfolion tasapainoa sekä 

maksimoimaan tuotteiden tuottamaa arvoa. Tuoteportfolionhallinta on jatkuva eri toiminnot 

läpileikkaava prosessi, joka toimi aktiivisesti kaikissa tuoteportfolioiden elinkaaren 

vaiheissa. Tutkimuksessa on konstruktiivinen tutkimusote.  Tutkimusprosessin aluksi 

suoritetaan kirjallisuuskatsaus, jonka jälkeen tehdään nykytilan analyysi, ja niiden 

perusteella rakennetaan kohdeyrityksen liiketoimintayksikölle ehdotus toimintamallin 

muutoksesta., joka on tutkimuksen konstruktio.  

 

Tutkimuksen tuloksena on optimaalinen tuoteportfolionhallinnan prosessin kuvaus, 

kohdeyrityksen nykytilan analyysi ohjelmistotuotteiden osalta sekä konstruktio 

ohjelmistotuotteiden hallintaan elinkaaren yli. Jotta voitaisiin saavuttaa tehokkaasti 

hallittavissa oleva tuoteportfolio-kokonaisuus ja selkeästi määritellyt hallittavat 

tuotekokonaisuudet, oli ensin tarpeellista määrittää aiempaa selkeämmin 

alituoteportfolioiden koostumukset. Konstruktio pannaan toimeen kohdeyrityksessä kahden 

samanaikaisen muutosprosessin avulla; kaksivaiheinen prosessi jossa vertikaalinen 

tuoterakenne järjestellään uudelleen ylhäältä lähtien, sekä toinen prosessi, jossa 

samanaikaisesti rakennetaan yhdenmukainen elinkaarimalli tuoteportfolioon. Yrityksen 

toiminnot leikkaava tuoteportfolionhallinnan organisaatio, joka koostuu ylimmästä 

johdosta, on vastuussa molemmista prosesseista ja niiden implementoinnista yrityksen 

toimintoihin. 
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UNIVERSITY OF OULU  ABSTRACT OF THE MASTER'S THESIS 

Oulu Business School 

Unit  

Faculty of Marketing 
Author  

Toivonen Uuri 
Supervisor    

Juga, J. Professor, Tolonen, A. D. Sc. 

Tech. 
Title     

Product Portfolio Management in the context of Large Software Systems 
Subject     

Marketing 

Type of the degree    

Pro Gradu 

Time of publication 

February 2018 
Number of pages  

92+5    
Abstract      

Currently, most companies have extensive product portfolios and this is causing 

challenges for the senior management to manage the entirety of products. Products of a 

company are a key factor in company success or failure, and steering decisions related 

the products is one of the key responsibilities of senior management. Due to the scarce 

resources of senior management, a process for managing product related decisions, such 

as investment decisions, is required to enable strategic approach to product portfolio. 

Especially Software companies are struggling with challenges in managing the large set 

of products.  

 

Product Portfolio Management is a strategic, goal oriented process that focuses on 

increasing strategic fit of chosen product projects, balance of the product portfolio as 

well as maximizing value of the products. Product Portfolio Management is constantly 

ongoing cross-departmental process that is present throughout all the lifecycle phases of 

the product portfolios. Approach in this research is constructive, literature review is 

conducted, and following that, current state of the case company is analyzed, and 

construct is created based on these.  

 

The results of this research are review of optimal product portfolio management 

process, current state analysis of the case company software product portfolio 

management and construction of software-product portfolio management over the 

lifecycle. To be able to efficiently manage the products and outline manageable entities, 

a new construction of clearly defined sub-product families is presented. The 

construction is to be deployed in the case company in two paths; two-step process for 

reshaping the product structure from high to lower level and concurrently applying the 

coherent life-cycle model. Cross-departmental product portfolio management 

organization consisting of senior managers, is responsible for deploying this new two-

dimensional product portfolio management structure. 
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1 INTRODUCTION 

1.1 Background 

The ongoing trend of digitalization is already for some years considered to be 

transforming not only the industry of digital products and software, but the impact of 

digitalization and emergence of software is massively changing industries widely. 

Introduction of new technologies is currently reforming workflows of industries such as 

telecommunications, financial services and healthcare. One of the most traditional 

industries in terms of high human capital intensity and slow introduction of modern 

technologies to reshape workflows is the Healthcare industry. Complex and infrequently 

updated systems within the industry have been built around the complex workflows. 

Such large systems typically have long lifecycles and lock-in to a vendor defines the 

relationship strongly. (Artz et al. 2013)  

In the industry of Large Software systems, the information flows between the different 

stakeholders are critically important and systems operating effectively in that sense 

could bring significant benefit in form of competitive edge allowed for the customer 

through more effectively coordinated workflows. Large software systems are jointly 

supporting the complex professional processes, financial processes and at the same time 

connecting external systems to the large entity of software. (Pohl et al. 2015) 

Applying active Product Portfolio Management practices instead of handling a portfolio 

of independent projects has been a trend in the software (SW) industry. The ultimate 

goal for many SW companies is to cut down costs and build massively scalable products 

with more standardized products in order to reach global success. However, this is a 

very complicated process, especially in the industry of large SW-Systems, where such 

goal is mostly not even possible to achieve; customer needs are often too complicated 

for that. (Artz et al. 2013)  

Another prominent trend in the SW-industry is the rapid implementation of agile 

methods that has taken place during previous years. (Turetken et al. 2016) Especially in 

larger SW-companies, shift to agile methods has brought significant challenges from the 
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Product Portfolio Management (PPM) point of view. Issues are mainly related to agile 

methods tendency to form knowledge silos within the company, and leadership 

challenges resulting from that. (Kalliney 2009) 

Despite the possibilities of effective Product Portfolio Management, SW-industry is 

lagging behind in applying Product Portfolio Management practices. (e.g. Ebert, 

Brinkkemper, 2014) Specialties in the software industry, such as rapid adoption of agile 

methodology as an industry trend, are possibly setting difficulties for adopting the 

practices required, and to develop practices that keep up and actually control the fast 

pace of an agile product development organization and product output. The focus of this 

study is set in order to find deeper understanding on the area that is clearly relevant in 

practice as well as theory. 

In this study, a case study is done with a large Finnish company in software and service 

industry, and more exactly, one of its business unit that is serving Healthcare industry, 

delivering large and complex SW-systems to the customers that are both private and 

public healthcare organizations in Finland as well as other Nordic countries. In Finland, 

the massive Social Welfare and Healthcare reform (SOTE) is currently taking place, and 

the company is facing new, more difficult-to-predict situation in the market, with the 

altering competitive environment as a result of Healthcare reform of Finland. 

(Kalliomaa-Puha, Kangas 2016) Simultaneously, the modern technologies are beginning 

to revolutionize the industry. Being in front of such interesting times, the case company 

offers radically extraordinarily interesting topic of research. 

1.2 Research objectives and scope 

Product Portfolio Management is at the core of this study. To be more precise, the scope 

is in the different aspects of product portfolio and related tasks and decisions. Target of 

the study is to clarify and improve Product Management and Product Portfolio 

Management practices over lifecycle, with special focus on large and complex software 

product offering. To this end, the study examines a case company with such an offering. 
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The contribution of this study is in managing the product portfolio of an offering 

compounded of large and complex software systems, finding and building governance 

models to effectively support agile decision-making in Product Portfolio Management, 

throughout the offering life cycle. Especially, the study will answer to the following 

research questions. 

RQ1: How are the Product Management and Product Portfolio Management 

practices defined according to earlier literature? 

This question is set to find out how the Product Portfolio is ideally modeled and PPM 

practices are ideally carried out to support internal and external processes of an 

organization. To find answers to this question, existing literature is reviewed. 

RQ2: How are the Product Management and Product Portfolio Management 

practices carried out in the case company?  

The second question seeks to find key characteristics of the current software product 

and product portfolio management in the case company. Current state analysis is used to 

find answers to this question. 

RQ3: How Product Management and Product Portfolio Management for Software 

Products should be developed and managed in the case company?  

The third question is being answered through building a construct, which offers solution 

to the key SW-PPM challenges in the case company. The construct is built by 

comparing the recognized issues of the case company to the models presented in the 

research literature. 

The scope of the study and the elements of the construct include the concepts of 

productization, product lifecycle management, product management and product 

portfolio management including the related structure and governance models. 
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The out-scoped areas of the study are product portfolio management strategic targets 

and key performance indicators, tools and product data management. Nor, the product 

related business data in business processes is in a scope. 

1.3 Research approach 

In this study, the main choices related to methodology were determined almost from the 

beginning of the process, because the goal of the study was defined on a general level at 

early point of the study. As the goals were tightly related to deepening the 

understanding of the complex managerial framework and its applicability in the case 

company, the qualitative case study is a well-grounded choice for the research method. 

Even through the goals were defined on a general level, there wasn’t an exact, defined 

problem available in the beginning of the study process. Thus, the approach to the study 

is naturally exploratory. (Koskinen et al. 2005, Eriksson, Kovalainen 2011) 

As the purpose of this study is strongly related to finding tools and solutions for real-life 

problems and development of a single company, research approach was initially chosen 

to be practical at some level. The Constructive Research approach has been dominant 

research framework in Finland and Scandinavian management literature. The 

Constructive approach seeks to increase the relevance and applicability of management 

science research by putting theoretical models in use by forming “constructions”. 

(Piirainen, Gonzalez 2013) Following figure presents the main process and phases of 

the study. The process is very similar to the Constructive research process presented by 

Lukka (2000), but some adjustments are made to the process to present the actual 

process as accurately as possible. 
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Figure 1.  The main phases of the study following the constructive research process 
(Adapted from Lukka 2000) 

 

The process of the research is similar to typical process in Constructive Research 

(Lukka, 2000). Research project was originally initiated by the need found in the case 

company as a result of a short course work conducted for the company during a 

university class. (Phase 1.) The course work handled productization of the smaller entity 

of the company’s product portfolio. The initial course work revealed development needs 

in the case company, and following that, an agreement for a more extensive project 

work was made. (Phase 2.) Shortly after starting the project, the key people were 

involved in the project.  

After that, understanding on the topic was deepened with thorough analysis regarding 

the problem, the case organization and literature (Phase 3.). The most relevant and 

recent studies on PPM were reviewed. Data-gathering of the company was conducted 

through semi-structured interviews, focus group sessions, internal and external 

documents as well as other company material. The main scope was in managing the 

Product Portfolio as an entity over the lifecycle, paying attention to specialties of large 

SW systems. The next phase was to analyze the gaps between the current state and 

theoretical optimal state (Phase 4.). This was done to highlight and justify the needed 

actions to follow. Then, innovation of the solution to problem took place and construct 

was developed (Phase 5.). During fifth phase, the construct was also presented to the 
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key stakeholders in the case company. The presentation was a set of meetings, starting 

from the high level solutions to the more detailed approach, to ensure mutual 

understanding between the researcher and company representatives of the activities 

needed. After presenting the solution, the applicability and generalizability of the 

construct was examined and theoretical contribution was assessed (Phase 6.). This was 

done by analyzing the reliability of the study and analyzing the theoretical implications 

the study brings. The final phase was documenting the study process (Phase 7.).  

The reasoning logic of the study was deductive reasoning, which moves from general 

theories to isolated cases, from theory to empiria. (Koskinen et al. 2005) Also, an 

innovative construct is built during the process, and theoretical contribution is expected 

in addition to the benefit for the case company. Innovation of the study lies in applying 

the PPM model presented by Tolonen (2016) in a new context of Large SW-systems, as 

it the unique context requires building a construction fitting for the case company. This 

project requires deep understanding of the concepts. 
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2 LITERATURE REVIEW 

In this chapter, the existing literature is reviewed in four sections. First, in 

Productization and product structure subchapter the concepts of Product and 

Productization are defined, Vertical and Horizontal Productization and Portfolios are 

described and finally, specialties of software as a product and are evaluated, and 

productization of software is studied. The study focuses on Large SW systems and their 

characteristics and challenges especially from PM (Product Management) and PPM 

(Product Portfolio Management) viewpoint  

In Product Management subchapter PM is viewed from the perspectives of Product 

Life-Cycle, Characteristics of large SW systems as well as Product Ownership and 

Governance model perspective. In Product Portfolio Management chapter, the chosen 

approach is to view the PPM from the same perspectives as the PM was viewed in the 

previous chapter. To conclude this chapter, Theory synthesis is formed. Proceeding in 

this order is motivated by the goal to move from defining product as well as 

productization towards managing larger entities, ending up in managing portfolios over 

life-cycles, which is the main scope of the theory. 

2.1 Productization and product portfolio 

In the following subchapter, we approach productization from different perspectives, 

especially highlighting the wider context in which the productization takes part. The 

productization is viewed as a part of the organizational development pyramid presented 

by Flamholtz (1990), see Figure 3. Then, vertical and horizontal productization is 

brought up, in order to define the concept of product sufficiently. After that, a look is 

taken at the specialties of large SW systems as a product. In here, term “product” does 

not exclude software services, but rather just to focus on the special features of software 

items generally. In the last part of this chapter, the two previous areas are combined and 

focus is in SW productization. 



 

 

13 

2.1.1 Product and productization 

To be able to describe and define the concept of product portfolio, the concept of 

product is first defined. Depending on the viewpoint and the stakeholder, product can be 

seen very different. In car manufacturing supply chain, for the end-user, the final car is 

the product. For the second-tier supplier, brake pads might be the product, while for the 

contract manufacturer, the assembly service of the engine, a service, might be a product. 

(Haines 2014) Similarly, the supplier of the IT-system of the vehicle perceives the 

software as a product. Even inside the focal company, there are different perceptions of 

the product. (Kropsu-Vehkaperä, Haapasalo 2011, Tolonen et al. 2014) 

Critical issue for a company with scattered data between the different units of company 

is to recognize and utilize the collected data that is useful in more than just one 

department of a company, and also to recognize the collection of possibly useless 

information in the organization. It is notable, that stakeholder-specific data is also very 

important, especially when product variation is high, and thus risk of personnel creating 

their own solutions is significant. General product data is in many cases, undervalued. 

(Kropsu-Vehkaperä, Haapasalo 2011) 

“A product is the suitable combination of tangible and intangible elements that 

constitute an offering that can be sold to customers to satisfy their needs.” 

 Härkönen et al. (2015) 

Generally used description is that product is a thing that is made to be sold. (e.g. 

Kropsu-Vehkaperä 2012, Haines 2014). Similarly, it is generally known today that 

product can be tangible, intangible or combination of these. (Haines 2014, Härkönen et 

al. 2015) Traditionally, product has been understood as manufactured, tangible object. 

The current understanding is that the three main groups of company products are 

tangible products, services and intangible products, such as software or algorithm. A 

tangible product can be owned, traded and distributed without changing its’ identity. 

(Sääksvuori, Immonen 2008) Services are consumed at the same time they are 

produced. Software-based products consist of computer programs, procedures and 

associated documentation and data. (Härkönen et al. 2015)   
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Kropsu-Vehkaperä (2012) points out the two ways to see the products; according to one 

view, products and services are separate, while other way to see it is to consider services 

as one type of a product (e.g. Sääksvuori and Immonen 2008). 

The process of translating, combining and forming a suitable mix of tangible and 

intangible elements into a product is referred to as productization.  (Härkönen et al. 

2015) 

The concept of Productization is closely linked to the concept of Product. 

Productization is a process which results into the company finding a repeatable solution 

to a customer need; a product. First, as customer need is found and defined, suitable 

tangible and intangible elements are combined into a product-like object, which is 

standardized, repeatable and comprehendible. (Härkönen et al. 2015). Thus, product can 

be seen as a result of productization. 

However, the process of productization is not separate from the other key processes of a 

firm. Next, an approach is presented for modeling the connection between the 

productization and other key processes of an industrial organization. Some activities can 

and should be considered prerequisites for effective and strategically well-grounded 

productization. Productization is design and development of products and services and 

the ability to produce them, according to analyzed customer needs (Flamholtz 2005). 

Consequently, for few decades, productization has been noticed to be crucial factor for 

commercial success.  

Flamholtz (1990) presented a pyramid of Organizational Development which illustrates 

the main development areas of an entrepreneurial organization (Figure 3 below). 

Productization is always part of a wider context in a company, and competition between 

companies takes place in all layers of the pyramid (Flamholtz 1995). Successfully 

producing cutting-edge products requires recognizing the market needs early and being 

able to design and develop products accordingly. Also, to be able to conduct the 

productization itself effectively, the organization must be in shape in all layers from up 

to the bottom to stay competitive.  
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According to Flamholtz (1995), as markets are easy to enter, products can be easily 

copied and benchmarked. If company infrastructure, which means the four top layers, 

are not in line with the size of the company, problems occur. (Flamholtz 1995) Thus, 

development phases of an organization are critical from the perspective of 

productization as well, different layers and functions of the company need to be 

synchronized and tuned to work together. The development phases according to 

Flamholtz (2005) are described later (in chapter 2.3.1 Product Lifecycle Management). 

 

Figure 2.  Pyramid of organizational development Adapted from (Flamholtz 1995, 

originally in Flamholtz 1990) 

 

Product manager is the stakeholder who is mainly responsible for the products and 

productization. This work includes creating strategies and plans related to the product. 

Product Manager should form a Product Master Plan, which is the central “meta-

document” that houses all documentation related to product. Product Master Plan helps 

significantly with common problems related to Product Data Management (PDM), such 

as information availability, access and transferability to other person, in case of changes 

in personnel, for example. Important documents, such as strategies, Business Cases, 

Marketing Plans, financial documents and project plans are key pieces of document 

handled by PDM. Product Master Plan is a mechanism that allows the product 

management to make effective decisions throughout the whole Life Cycle, not just in 

New Product Development phase. (Haines 2014) 

Corporate 
culture 

Management 
systems 

Operational systems 

Resource Management (financial, 
technological, human resources) 

Products and services (productization) 

Markets (definition of segments and niche) 
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PDM is the discipline that focuses in controlling the evolution of a product while 

providing other procedures and tools with the accurate product information at the right 

time in the right format during the Product Life Cycle Management. (Crnkovic et al. 

2003) In following chapters, Product Life Cycle Management will be discussed more 

thoroughly. 

2.1.2 Vertical and horizontal productization and portfolios 

Having well-defined products in the offering, is not enough for a company to be 

successful. Especially in larger companies and with large SW systems, product structure 

can be in many cases very complex, and needs further definition. Haines (2014) 

highlights that product is not always a stand-alone item, but rather part of a hierarchy, 

Product Line, which is in the hierarchy under Bundles, Solutions or Systems, which is, 

furthermore, under Product Portfolio.  

 

Figure 3.  Hierarchy of products and services (Haines 2014) 

 

According to Haines (2014), Product portfolio is defined as “set of all products, product 

lines, or other groupings within a business unit or business division.” Also, 
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technological generations are a common way of grouping product portfolio. (Kropsu-

Vehkaperä & Haapasalo 2011, Tolonen 2016) 

Products of a company can and should be modeled in two dimensions, by vertical and 

horizontal portfolios. (Tolonen et al. 2014, 2015, Tolonen 2016). Tolonen at al. (2014) 

present a framework that combines horizontal and vertical product portfolios. Model is 

built to steer the governance and ownership related to products which is many 

companies’ critical area and issue to improve in managerial perspective. 

 

Figure 4.  The framework for combining Vertical and Horizontal Product Portfolios 

(modified from Tolonen et al. 2014)  

 

Horizontal Product Portfolios are named according to four life cycle phases: NPD (New 

Product Development) Product Portfolio, Maintain Product Portfolio, Warranty Product 

Portfolio and Archive Product Portfolio. NPD Product Portfolio is focused on 

developing product concept, design and engineering. Maintain Product Portfolio 

contains ramp-up phase, as well as active sales, delivery and ramp down phases of life 

cycle. Warranty Product portfolio or in other words, Aftersales Product Portfolio 

focuses on spare parts and support service sales business. Archive Product portfolio is 
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focused on legally required product data archiving for obsolete products. (Tolonen et al. 

2014) 

Vertical product portfolio distinguishes Commercial Product Portfolio and Technical 

Product Portfolio (Tolonen et al 2014, Figure 5.) The upper part of the portfolio is the 

commercial product portfolio, which is basically the part of the portfolio that is visible 

to the public audience and potential customers of the company. The commercial product 

portfolio contains all the attributes that are creating sales for the company. The 

hierarchical levels of The Product Structure are (from highest to lowest level) Solution 

level, Product family level, Product configuration level and Sales item level. Sales 

Items are bringing the revenue to the company. Sales Item level can contain sales items 

of different “genres”, grouping them as HW Sales item, SW Sales item, Services Sales 

item and Documentation Sales item.  

 

Figure 5.  Commercial and technical product portfolios (modified from Tolonen et al. 
2014) 

Commercial product portfolio should be communicable effectively and carefully in 

uniform between the different parts of the company. One of the principal advantages of 

Product portfolio model is the advantages of the visualization of the product portfolio; 
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clarifying the product structure and effective internal communication related to product-

items. For example, all the sales people should adopt the information and the structure 

in similar basis. Otherwise, problems will most likely occur in some point. A good 

example is contradictory communication to customer as a result of unclear commercial 

product portfolio view. (E.g. Tolonen 2016) 

The other part of the Product Structure is Technical Product Portfolio which contains all 

the required components, documents, and other pieces the sellable item consists of. 

Hierarchically the highest level of the Technical Product Portfolio is Version Item level. 

Typically, in companies that have established their position at some level in the market, 

have at least two versions or generations in their key products. Next under Version item 

level is the Assembly Item Portfolio level, under which is Sub-Assembly Item Portfolio 

level, and finally, the final level is Component Item Portfolio level. (Tolonen et al. 

2014) 

2.1.3 Software product and productization 

Today, many products are at increasing extent based on software, or at least major part 

of the product is software. Software products are seen as flexible and easy to change 

technically. (Kilpi 1997) Software industry has been growing for several decades, but in 

theory, software has been truly recognized only for some years. Software product can 

contain computer programs, procedures, documentation and data.  

SW Products have widely occupied the different industrial areas and more and more 

complex needs of the customers require SW industry to be able to build products that 

enable SW reuse (Brisaboa et al. 2015).   

Perhaps due to the intangible nature of software products in general, the research of 

software productization is considerably limited and lacking depth. (Härkönen et al. 

2015) Software has similarities to services, as a result of the intangible nature and 

abstraction required for the both software and services. One of the key aspects related to 

SW Productization is standardization and decisions related to that. 
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Pohl et al. (2015) present a table with two variables: level of customer binding and 

length of search process. Customer binding can be tied on vendor, technology, 

infrastructure, or financial agreements. Length of search process makes difference 

between business activities of a different nature, product business and service 

component business is conducted without extensive search process. Contrary, solution 

business and system business require longer search process. This study focuses 

especially on Large Software Systems which are System Business. The length of 

searching and purchasing process highlights the importance of reaching the strategic 

customers and setting targets, as there are no second chances, or the change might take 

place after more than ten years. Also, System Business is characterized with high 

Customer Binding which also tends to prolong customer relationships.  

 

Figure 6.  IT-productization and business models (modified from Pohl et al. 2015) 

 

Barzilay et al. (2009) present three main areas of special features of software 

productization. These areas are: 1. Distribution and Deployment, 2. Software 

Crosscutting Concerns and 3. Configuration. The areas of Distribution and Deployment 

are generally very technical topics. However, they are also strongly related to topics 

such as usability and popularity. Often, technological choices build the usability barriers 

that are key factors in defining software popularity and commercial potential. Software 

Crosscutting concerns different technical artifacts, such as different platforms and 
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programming languages. There are three different solutions to solve the crosscutting 

concerns. First is to build an intermediate layer to manage the relevant concerns. Second 

solution is language constructs that are built to support crosscutting concerns. Third 

option to manage crosscutting concerns is a framework that takes care of the concerns, 

e.g. application servers. Configuration is the third significant area in software 

productization. Configuration describes the ability to adapt a computer system in order 

to conform to different uses and platforms. Some of the key tasks and decisions in the 

area of configuration are strategies for implementation of different types of 

configurations, architectural choices, versioning and update-related issues such as 

backward-compatibility related issues are relevant topics in the area of configuration 

decisions related to software productization. 
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Table 1. Speciality areas in software productization (Compiled from Barzilay et al. 

2009) 

The areas of  SW 

productization decision-

making 

Tasks and solutions to decision-making areas 

1. Distribution and 

Deployment 

- Various technical decisions 

 Usability, popularity 

2. Software 

Crosscutting  

- Managing different languages and platforms: 

1. Build an intermediate layer 

2. Language constructs to support crosscutting 

3. Framework, e.g. application server  

3. Configuration - Strategies of implementation of different configurations 

- Architectural choices 

- Versioning & updates (e.g. backward compatibility) 

 

In order for the companies to be able to move up in the value chain, products and 

services are sometimes grouped into solutions. Solutions are mostly used in the B2B-

field, solving complex problems of the customers. This type of offering usually requires 

customer- or industry-centered approach and cross-functional and possibly co-produced 

(with partner companies) products, services and software. Thus, company structure 

should be built in way to be able to support solution-based sales, marketing, delivery 

and post-deployment services (Haines 2014). Solution business is a growingly used way 

of doing business in the software industry. Thus, Solution Management is a brand-new 

area of interest that has evolved and needs to be further studied. (Ebert, Brinkkemper 

2014) 

Software productization is a key area, as there is a growing need for developing larger 

and more complex software applications. Furthermore, growingly complex applications 

demands better support for reusable modular software artifacts. (Pohl et al., 2005 via 

Pereira et al. 2017). The existing literature indicates that software companies are 

struggling with several challenges in Product Management. Ebert and Brinkkemper 

(2014) suggest that poor Product Management is leading to SW Product configuration 
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problems. Hänninen et al. (2013) point out that common view of the products and the 

product portfolio is a crucial precondition for effective productization.  

As Product Configuration is considered one of the critical tasks of the SW Product 

Management, more focus needs to be put on the Product Configuration. According to 

Kropsu-Vehkaperä et al. (2011) there are three key challenges in product configuration 

in the ICT companies.  
1. Fuzzy offering,  

2. Configuration strategy and mechanisms. This is strongly connected to making the 

related decisions in higher level, not just considering product-level. Also, established 

processes are required to make progress in this area.  

3. Product structure. There are some kind of defined product structures in many 

companies. Still, companies are using the product structure in vastly different ways.  

In the reviewed companies in the research of Kropsu-Vehkaperä et al. (2001), some 

variation exists between the companies, but product configuration needs significant 

development in most of the companies. However, based on Kropsu-Vehkaperä et al 

(2001), the area is complicated and several tasks need to be coordinated simultaneously 

in order to reach an effective SW-Productization. 

Pohl et al. (2015) highlight the importance of domains in building a successful software 

product offering. Well-structured domains are required in answering to the market 

demand for continuously developing software with lower cost.  
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Figure 7.  Software product management information flows (modified from  Pohl et al. 
2015) 

 

In the software industry, productization typically means a shift from unique service-

intensive projects with customers towards tangible standardized products aimed for 

international markets. This requires a mind-set change in the organizations, especially in 

managerial level. (Alajoutsjärvi et al. 2000)  

Productization is at least as important managerial activity in the services and software 

industry as it is in traditional product manufacturing industry. A product can as well be 

a combination of tangible and intangible elements that together form an offering that 

can be sold to customers to satisfy their needs. (Härkönen et al. 2015) Already 

Alajoutsjärvi et al. (2000) mentioned the expected revolution of marketing through the 

phenomenon of Internet Marketing and the revolution of the ways of doing business in 

general caused by the productivity leap and rapid growth of accessibility of market from 

the perspective of Small and Medium Enterprises (SME) in the software industry. This 

has naturally had a major effect on the competitive environment in the software 

industry.  
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One of the key challenges that software companies are currently undertaking is to 

reduce the amount of customer-specific SW product development and configuration, 

and move into more further productized and standardized offering. This is a key factor 

in enabling higher profitability and future success in SW industry. Yet, there are few 

studies on the area. Artz et al. (2013) presents the different phases in the process to 

make SW offering more standardized.  

2.2 Product Management  

In this chapter, Product Management (PM) is approached from three different 

perspectives. In first subchapter, Product Management over Lifecycle is discussed. In 

the second subchapter, specialties of SW-PM are discussed. In third subchapter, a closer 

attention is given to Product ownership and model on Product Ownership and 

Governance. The goal is to dive deeper in strategic product management chapter by 

chapter. 

In General, Product Management is overall business management of the product, 

product line or product portfolio level. PM is a function that is directed by the company 

strategy to be profitable in the product level. Product Management is responsible for 

profitability of the appointed product; directing the maximal cost at product level, as 

well as directing sales goals. (Tolonen 2016) 

2.2.1 Product Management over lifecycle 

Product management (PM) is to be considered one of the key processes of a company, 

and it is supposed to be carried out in sync with other processes. (e.g. Tolonen et al. 

2014, Haines 2016). However, according to Ebert and Brinkkemper (2014), PM roles in 

different organizations are very heterogenic, and in order to reach any desired results, 

the role should be carefully established and implemented in the company.  

Products are always part of the product portfolio, and product management cannot be 

fully isolated from the product portfolio management as a concept of wider context. 

Product management should be reviewed not only yearly or quarterly as reactive 
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function to record financial results, but to consider the product lifecycle as a whole. 

Product management over lifecycle or Product Life Cycle Management (PLM) is 

centered in managing the product from the Horizontal Product Portfolio perspective. 

Horizontal Product Portfolio means the variety of the company products from the 

perspective of products life-cycle phases. PLM is considered one of the key solutions 

for developing operational efficiency, regardless of the company background. (Kropsu-

Vehkaperä et al. 2009)  

Based on Kotler and Keller (2006), a company’s strategy in competitive positioning and 

differentiation must change, because the product, market, and competitors are 

constantly changing throughout the product life cycle. 

Thus, products obviously need to be managed (also) from the perspective of life-cycle, 

and decisions are related to various functions of the company, such as marketing 

department, finance department, manufacturing, purchasing and HR. This puts 

challenges for product management and requires cross-functional approach. (E.g. 

Haines 2014) 

 

Figure 8.  The lifecycle phases of a product. (Adapted from Kotler, Keller 2006) 
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There are number of views and ways to describe and divide the life-cycle phases of a 

product. The most traditional view of the phases is division into four sections: 

Introduction, Growth, Maturation and Decline. (Kotler, Keller. 2006, Heizer and Render 

2014 via Tolonen 2016) Crnkovic et al. (2003 via Tolonen 2016) presents another 

division of the product life cycle phases: The Product Business Idea, Requirements 

Management, Development, Production, Operations and Maintenance, and Disposal of 

the Product. Stark (2005) presents yet another division into five phases; Imagine, 

Define, Realize, Support & Service and Retire. (Stark 2015 via. Tolonen 2016) 

 

Figure 9.  Product Management Life Cycle Model (modified from Haines 2009, 2014) 

 

Haines (2014) presented his approach for product lifecycle. It is aimed for active 

product lifecycle management, and consists of four main phases which he calls Meta 

buckets; Discovery and Innovation, New Product Planning, New Product Introduction 

and Post-Launch Product Management.  

Discovery and Innovation phase contains two main areas; Developing Market Insights 

and Formulating a Strategy. The purpose of the Discovery and Innovation phase is to 

develop a market strategy and discover the possible needs in the market. In this phase, 

market is thoroughly explored, market insights are revealing strategic possibilities to the 

product management. These market insights are very important inputs for strategy 

formulation. In the strategy formulation, information from past as well as current 
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product performance information is combined with current market insights to set the 

groundwork for optimized decision-making. The output of the Discovery & Innovation 

phase is a strategy built on the basis of market insight. 

New Product Planning consists of three sub-phases and decision gates: Concept, 

Feasibility and Definition. In Concept phase new ideas are generated and assessed. The 

purpose of the New Product Planning phase is to validate and define a new product.  

The resulting object of this process could be totally new product or extension, feature 

enhancement or entering new market with an existing product. Output of Concept phase 

is Opportunity statement. Ideas that pass the Concept phase, will be forwarded to 

Feasibility phase, where the preliminary Business Case is made. If the product passes 

Feasibility phase, it continues to Definition, where more thorough analysis is done. 

Market research, Technical and Operational resource analysis is to be conducted. 

Product requirements and business capabilities are evaluated and future marketing mix 

is solidified. 

In the third main phase: New Product Introduction, product is finally introduced. The 

purpose of this phase is to develop and launch the product to the market. The phase is 

divided in Development and Launch sub-phases. In most models, these phases are 

described sequentially, but Haines (2014) highlights that they should be seen 

interleaved; at the time when developing and shaping the product ready for the market is 

happening, the cross functional launch team is already carrying out the work related to 

preparation of the product market-ready. This is visualized in the figure of Haines 

(2014, Figure 11.) 

After the launch of the product to the market, follows the final phase, Post-Launch 

Product Management (PLPM). The purpose for PLPM phase is to actively manage the 

portfolio of existing products, according to the performance metrics that present the 

relevant information of the products. PLPM consists of Performance management and 

Growth, Maturity, and Decline phase viewpoint. PLPM phase is often characterized 

solving short-term problems under pressure and mainly reactively. This is often seen as 

frustrating job for Product Managers, as they are continuously listening and answering 

to the issues of too many people. PLPM is centered in gathering, sharing and analysis of 
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product performance information as well as marketplace activities information. The key 

factor in PLPM is in team leadership, allowing efficient, rapid communication among 

team members to succeed in relentless competitive market environment. 

Forecasting and estimating future volumes, market share, revenues (as well as costs) is 

essential area of responsibility for Product Management. Haines (2014) states that 

forecasting is the least likely to be owned in any other area of the organization. Carrying 

out forecasting is naturally conducted to support the decision making in the specific 

managerial unit. Previously presented model of Kotler and Keller (2006) that gives a 

lucid view on the product sales and profits would in the optimal case be generated for 

every product and investment project that is to be conducted. However, forecasting even 

the near future sales is not easy, and significant investment decisions are being made 

based on imperfect information, which is part of the product business. Nevertheless, 

products should be treated like investments in the portfolio, which allows more strategic 

product planning. (Haines, 2014)  

Estimating future success of the products is very complex and theory has presented very 

critical views on using tools as NPV (Net Present Value) directly for decision-making. 

Estimating innovative products with such models is especially proven difficult and 

could be leading to tragic decisions. Returns of innovative projects are typically 

underestimated and returns of trivial projects are overestimated. (Haley, Goldberg 1995)  

In addition to managing long term investments, PM comprises many other actions. Each 

process of PM needs to be measured according to defined metrics, KPI’s (Key 

Performance Indicators). Targets related to Product Management and Product Lifecycle 

Management should be measurable. This doesn’t mean that targets should be numerical, 

but mostly they are. For example, PM target in PLM environment could be e.g. reducing 

costs due to recalls, failures and liabilities by 75%. Number of customers, Time To 

Market (months) are commonly used KPI:s as well. (Stark 2015) Product Management 

decisions are to be closely intertwined with PPM decisions, but KPI’s should be set also 

in the Product level. When setting the KPI’s, it is crucial to build them to be able to 

actively support the following aspects: Strategic importance, value maximization and 

portfolio balance. 
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2.2.2 Software Product Management 

Ebert and Brinkkemper (2014) demonstrate the significant pay-offs as a result of 

deploying PM practices in SW PM. Introducing and developing strong PM practices in 

large SW systems industry drives the overall business performance; for instance time to 

market, holding on to the schedule and delivery quality showed sustainable 

development.  

Software Product Lines Engineering (SPLE) is a methodology for managing 

productization of SW, separating the core, reusable SW assets (i.e. platform) and 

development of the actual applications (i.e. the products). The methodology is, 

however, focusing more on product development, leaving the later phases of product 

lifecycle for more narrow focus. (Brisaboa et al. 2015) 

In the industry of large SW-systems, the trend has been to pursue a set of standardized 

SW products that allow dramatically scaling up the amount of customers to almost 

infinite extent. Large and successful companies such as Microsoft and SAP have led the 

trend towards this direction. (Artz et al. 2013) Artz et al. (2013) presents a six-stage 

process of moving from Project Business and Project Portfolio Management to 

Customized SW Product Business or Standardized Software Product Business and SW-

PPM. (See table 3.) 
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Table 2. The six phases of SW standardization (Modified from Artz et al. 2013) 

Name of phase Standardized / Custom Features  

(Grey cells = standardized content, 

to be maximized) 

Key activities in the phase 

1. Independent 

Projects 

No standardized content 

 

Close customer involvement 

throughout the project 

Independent SW Custom Features, 

Maintenance, Delivery, 

Requirements engineering 

2. Reuse across 

projects 

Some standardized content within 

SW 

 

Finding features, 

components, modules that 

can be reused 

Mostly Custom SW. Maintenance, 

Delivery, Requirements 

engineering 

3. Product 

Recognition 

Significant parts of SW 

standardized 

Requirement management 

function: all new emerging 

customer requirements 

stored in the same place 
Additional custom SW features. 

Maintenance, Delivery, 

Requirements engineering 

4. Product 

Platform 

Large parts of SW standardized Create a long-term plan with 

new roadmapping activities.  

Gaining market share, 

gathering market 

requirements, not only 

customer requirements 

Additional custom SW features. 

Maintenance, Delivery, 

Requirements engineering 

5. Standardized 

Product 

Platform 

SW offering is standardized, 

Common Requirements 

engineering 

Market orientation: focus on 

finding common 

requirements in the market 

If wanted, customer oriented 

additional custom features. 

Maintenance, Delivery,  

6. (a) 

Customizable 

SW Product 

 

Standardized SW offering, 

Releases, Delivery, and Market 

requirements 

Keep the amount of 

customized content small 

Custom features (necessary as a 

result of complexity of the 

products) 

6. (b) Standard Standardized SW offering Sell to mass market, look 

for the need of that market. 
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SW Product No custom features Enhancing market share, 

time-to-market 

2.2.3 Product Ownership and governance model 

Product Manager is a role that is responsible for all the business actions in the appointed 

area. The role and responsibilities are similar to CEO, but Product Manager 

responsibilities are limited to the appointed product. (Haines, 2016) Product Manager is 

a very common role in firms that are in product business. However, there are different 

ways of naming the roles. Product Owner is another commonly used name, which is 

also used in various purposes in different companies. In companies that are using Agile 

methods, Product Owners, Product Managers and Business Owners are titles typically 

used in somewhat similar way, but there are differences in the use of concepts. 

(Kalliney, 2009) 

Product Ownership is a structure nominated by the senior management of the company 

that ensures the integrity of company processes related to the products of a company. 

(Tolonen 2016) Both Haines (2014) and Tolonen (2014, 2016) emphasize the 

importance of nominated and authorized Product Management. Product Manager is 

considered a hybrid role that covers technical and commercial management over the 

nominated product responsibility area. (Tolonen (2016). Haines (2014) highlights the 

importance of cross-functional approach in product level to be able to exploit 

competencies of the company widely. Based on Tolonen et al. (2015), product lifecycle 

management is to be considered as part of the entire portfolio of products as well as 

from the perspective of fitting to the company strategy. Thus, higher management 

should be aware of their offering from portfolio level to product level, and based on 

strategy, organizational decisions should be made, and product management is to be 

deployed with the goals given from higher part of the organization. 

The job titles vary greatly between the companies. People doing the same job might 

have various job titles, e.g. project manager, team leader, program manager might have 

the same kind of tasks despite different titles. On the other hand, for example, people 

called Product Managers might have very different tasks and responsibilities in different 



 

 

33 

companies. Product Manager is a proactive product – or product line business leader, 

who leads cross-functional product team. The product team’s responsibility is to 

optimize the product’s market position and financial returns consistent with corporate 

and/or business unit strategies. (Haines, 2014) 

Business processes are cross-functional activities that are focusing on customer needs 

over borders of the organization (e.g. Tolonen 2016). Product ownership and 

governance is strongly related to coordinating the cross-functional activities related to 

the product. Such cross-functional activities are to be coordinated in product level, as 

well as product portfolio level. Despite the obvious importance of the cross-functional 

Product Management organization and implementation of decisions made in product 

management, the problem seems to be that product-related decisions tend to be carried 

out in various places of the organization, without a proper coordination over 

organizational barriers. (Haines 2014) 

The vertical and horizontal sub-portfolios presented by Tolonen et al. (2014, figure 4. 

(chapter 2.1.2.) presents the levels from Component Item –level to Solution -level 

require ownership. Also, the horizontal portfolios; NPD Product Portfolio, Maintain 

Product Portfolio, Warranty Product Portfolio and Archive product portfolio need 

ownership. In addition, Tolonen (2014) highlights that steering of the entity that 

consists of the sub-portfolios is crucially important, despite the size of the organization. 

The product owners are responsible of deploying strategy of the company in the part of 

the portfolio of which owners they are nominated. The proposed ownership structure is 

introduced in order to make the entirety of product items from all hierarchical level, as 

well as all lifecycle phases, more manageable and visible to the management. Main 

motive for that, is that the explosion of portfolio is discovered to lead to strongly non-

strategic and unprofitable product portfolio. (Tolonen, 2016) 

2.3 Product Portfolio Management 

In this chapter, Product Portfolio Management is discussed first from the Lifecycle 

Management (= Horizontal Product Portfolio Management) point of view, moving to 

the Ownership and Governance related to the PPM. 
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The best performing companies are found to be uniform in a way they view product 

portfolio management: it is considered very important and strategic task in those 

companies. The benchmark companies possess established and formal method for 

product portfolio management. (Cooper et al. 1999) 

Despite the widely acknowledged importance and results of PPM process, it is not 

adapted in anywhere close to all the companies that are in product business. There can 

be number of industries where the concept of PPM is not acknowledged in a satisfactory 

level. (Artz et al. 2013). One example of such industry is SW industry; Based on 

Bekkers et al. (2008 via. Artz et al. 2013) 42% of the reviewed companies did not have 

high level PPM process or tasks such as road mapping. Thus, recent increase in the 

amount of research that points out the importance of PPM is still waiting to be fully 

implemented in practice in companies. 

In large organizations, number and complexity of product portfolio tends to be large and 

growingly complex. According to Tolonen et al. (2014), explosion of the product 

portfolio (amount of products) is one of the key challenges related to the product 

portfolio management.  

Complexity of the product portfolio is causing many of the most central problems 

related to PPM. This is related to problems in both vertical and horizontal portfolio 

management, and especially lack of the overall view. (Tolonen et al. 2014) Based on 

that, Tolonen (2016) presented a framework for the product portfolio ownership.  

2.3.1 Product Portfolio Management over lifecycle 

 

Kotler has been one of the key authors in Product Marketing. Kotler and Keller (2006) 

presented a strategic model for managing different types of products. Product 

classification is mainly based on seasonal volatility and trends’ effect on the product. 

Tools are strongly related to marketing management from the scope of a single product. 
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Effective tools are presented for each life-cycle phase, but the toolbox lacks the 

management of the product portfolio as a whole, which is most likely to lead to sub-

optimization and inefficiencies in Product Portfolio Management (e.g. Tolonen 2016). 

For this reason, a decision is made to exploit a model with wider, portfolio focus, and 

also model that is not focusing on maximizing single product sales or even profits. 

Companies are facing continuous need to offer new products to the market (Tolonen et 

al. 2014). According to Kropsu-Vehkaperä (2012), this is in many cases handled by 

creating new versions of existing products to support the needs of diverse customers. 

Generally, if not managed properly, this leads to rapid growth or even explosion of 

product portfolio and sub-optimized product portfolio structures causing cannibalization 

between the products. (e.g. Tolonen at al. 2014) According to Tolonen et al (2014), 

overly broad product portfolio can lead to mass confusion by the customers and 

weakening sales per product and also weaker overall sales. Disregarding the 

inefficiencies related to widening product portfolio, on average 1.8 new products are 

introduced by marketers to cover one killed product. (Droge et al. 2012) 

 

Figure 10.  Horizontal product portfolios, modified from Tolonen (2016) 

 

In this study, the decision was made to use the Horizontal Product Portfolio model 

(Figure 10.)  presented, developed and exploited by Tolonen (2014, 2016) as a base for 
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product portfolio life-cycle management. This model was originally developed due to 

the research field studies focusing heavily on NPD phase. (Tolonen et al. 2014) The 

choice to use the model presented by Tolonen (2014) was also made due to the Hayes’ 

(2014) and Stark’s (2005) models’ strong emphasis on NPD-phase. 

Generally, it seems obvious that efforts put in effective product portfolio management 

over life-cycle (i.e. Horizontal Product Portfolio Management) are crucially important 

and well-based by previous research. The previously presented model of Tolonen (2014, 

Figure 12.), consists of NPD-Product Portfolio, Maintain Product Portfolio, Warranty 

Product Portfolio and Archive Product Portfolio. These are major categories which are 

critical to have clear ownership and management (Tolonen, 2016). Obviously, PLM 

cannot be conducted separate from the vertical product portfolio management 

(Management of the specific productized entities), all levels of the product hierarchy 

need ownership, and their ownership is to be coordinated jointly with lifecycle-

portfolios. Currently, PPM performance management over product life cycle is mainly 

focused in NPD-lifecycle only. (Tolonen et al. 2015).  Table 4 presents the main focus 

areas of horizontal sub portfolios. 
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Table 3. The main focus of horizontal sub portfolios modified from Tolonen et al. 
(2015) 

 

Based on Cooper (2013), best performing companies direct 40% of the product 

development capabilities in totally new products and innovations, while with worst 

performing companies, the same number is 27%. Therefore, it seems to be a crucial 

factor for the company success to coordinate the right activities in the NPD-phase.  

The NPD Product Portfolio, however, consists of strategically very important decisions. 

(Tolonen, 2016) Main focus should be in defining, development and ramping up new 

products and versions and thus renew the product portfolio for the future needs. This 

needs to be done according to the targets and Key Performance Indicators (KPI’s) to 

produce strategic fit, maximal value and balance in the product portfolio.  

Tolonen et al. (2014) emphasize that the role of PPM as higher level analysis and 

decision making process for the portfolio including new and existing products is in 

many cases not thoroughly understood. This leads to two kinds of problems; on the one 

hand, too slow product portfolio renewal is conducted, and on the other hand, product 

cannibalization within product families, and even outside them, is killing sales and 
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profits. This is due to unsynchronized product ramp up and ramp down activities. 

Furthermore, durations of product life cycles are not planned in business plans for new 

products. In order to be able to respond to the challenges such as portfolio explosion, 

different product structure models should be defined and managed according to the 

vertical sub-portfolio model and product lifecycle model. (e.g. Tolonen, 2014) 

Pohl et al. (2005) approach Product Portfolio Management from the Software Product 

Lines framework. Product (Portfolio) Management takes care of the scoping; what is 

within the scope of a specific product line and what is outside it. Pohl et al. (2005) 

describe this work as a process with inputs and outputs. Inputs are the company goals 

specified by the top management of the company. The output is the product (portfolio) 

roadmap and schedule of the planned release dates. Also, Pohl et al. (2005) noted that 

list of existing products and development artefacts is to be presented by the product 

management. The goal of Software Product Lines framework presented by Pohl is that 

overlapping software engineering is eliminated. As a case example, Pohl et al. (2005) 

presented a case engine manufacturer Cummins Inc. who managed to improve their 

software engineering productivity by 3.6 and ROI (Return On Investment) of 10:1 with 

the improvements. This is one of the evidence that shows the relevance of effective 

PPM. 

2.3.2 Software Product Portfolio Management 

The specialties of Software in PPM is an area of research that is found to be 

significantly under-emphasized. (Artz et al. 2013, Ahmad et al. 2015) Software 

companies are typically having different strategical approach on product development 

and communication with customers. A significant trend in the industry is that number of 

Software companies have adopted agile and lean approaches to keep up with the rapid 

development of the industry. (Holvitie et al. 2017) Neither in the literature, connections 

and impacts of agile methods to product portfolio management are not clarified in a 

good level. However, large organizations adopting agile methods have a strong 

tendency to build knowledge and skills silos all over the Product Portfolio.  

Kalliney describes the problem and reasons for it in a following way: 
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“Over time, our PMs, POs and teams were sinking deeper into their silos primarily 

because they had been working on one part of the system for years. On the surface there 

was no palpable reason why PMs and POs would have to learn other parts of the 

system. But we found ourselves very challenged by those silos when we made the 

business decision to transition from a traditional non-networked client-server 

application to a Software as a Service (SaaS) licensing model. That meant we had to 

rebuild our application on a new platform while continuing to support our client-server 

application.” (Kalliney 2009) 

 

The predominant emphasis on the process of SW standardization (Table 2, Chapter 

2.2.2) is pushing the software companies’ PPM practices forward. Companies are forced 

to renew their product offering and productize the software in a more streamlined 

manner. (Artz at al. 2013) Especially in a company that has gradually grown its SW-

Product Portfolio, common problem tends to be continuously implementing the 

enterprise strategy.  (Kalliney 2009) As a result of the tendency of agile method to form 

knowledge silos around the product portfolio, the importance of cross-portfolio 

management of the agile SW-Product Portfolios can be underlined. 

2.3.3 Product Portfolio Ownership and Governance 

Product Portfolio Management activities should, and in large extent are, carried out by 

Product Portfolio Manager who leads a team of Product Managers. While executives 

intend product managers to take a more strategic approach towards portfolio 

management, Product Managers’ attention is directed towards tactical, day-to-day work 

and “firefighting”. This is result of the need to attain short-term results on top of too 

limited personnel. (Haines 2014) This emphasizes the relevance of Product 

Management function as key area to develop in order to consistently and systematically 

manage the product portfolio and thus reach a stronger market position. The 

significantly challenging task of implementing a company-wide PPM requires 

considering the product configuration at a higher, more general level, not only product-

specifically. Larger companies have ended up into decision to narrow down the product 

portfolio in order for to make it more manageable. (Kropsu-Vehkaperä et al. 2011) 
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Ownership on different levels of the product portfolio and governance are central in 

successful PPM and among the typical factors that cause challenges in companies with 

vast product portfolio. (Tolonen et al. 2014) In smaller companies, product management 

related tasks are often carried out by CEO. As of in the larger companies, product 

owners are named in some cases, and they are typically responsible for the product in 

commercial level. Technical structures are owned by different owner, typically from 

R&D department. Especially with more complex systems and solutions, ownership lines 

are blurring within the technical product portfolio. Product management emphasis 

typically drives the management to only focus on single products which leads to 

growing product portfolios and unhealthy competition within products of the company, 

as well as too extended life-cycles. (Tolonen et al. 2014) 

Ebert and Brinkkemper (2014) present approach to requirements of successful PPM: 

cross-department participation, thoroughly defined lifecycle phases, milestones and 

related governance, requirements that ensure the focus on customer value as well as 

managing the product portfolio as a whole and generating related roadmaps. However, 

further description of the named requirements is missing. Haines (2016) presents a 

model for how the cross-departmental involvement can be carried out. Suggested model 

includes the idea of involving CEO and all the other executives from different functions 

of the company to form a Cross-Functional Product Portfolio Review Board (Figure 

11.). The Product Portfolio Review Board is the highest decision-making unit related to 

product portfolio, and in this board, the strategic decisions related to Product Portfolio 

as a whole, are made. The key responsibilities of the board are mostly related to 

implementing, steering and supporting the work of Product Managers and product 

teams. (Haines 2016, table 4.) 

In addition, Haines suggests that cross-functional steering is also to be deployed in 

lower levels of the product portfolio hierarchy, so that similarly built cross-departmental 

teams work to conduct similar steering in different levels of the portfolio hierarchy. 
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Figure 11.  The Cross-Functional Product Portfolio Review Board (Haines 2016) 

 

According to Tolonen et al. (2014), the framework for PPM governance model can be 

based on four enablers: 

1. Vertical sub-portfolios and their owners according to product structure levels 

2. Horizontal sub-portfolios and their owners according to product lifecycle phases 

3. Product Portfolio Management Team consisting of vertical and horizontal sub 

portfolio owners chaired by Head of Product Portfolio Management 

4. Product Portfolio Management Board consisting of executives of business 

processes and functions, chaired by CEO and assisted by Head of Product 

Portfolio Management 

All the four enablers are to be elaborated companywide and over functional 

organizations and teams. According to Tolonen et al. (2014), this type of model has 
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potential in enabling effective strategic product portfolio ownership and management. 

(The model is presented in Figure 12.) 

 

Figure 12.  Framework for Product Portfolio Management Governance (modified 

from Tolonen et al. 2014) 
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Table 4. Ten key responsibilities for the executive leadership team (Haines, 2016) 

1. Chartering and supporting cross-functional product teams 

2. Acting as the product portfolio review council and directing product investments 

3. Assigning an owner for all Product Management processes and documents 

4. Providing data for product managers 

5. Resolving problems as they are escalated by product teams 

6. Utilizing staffing strategies for product managers 

7. Ensuring ongoing professional development of product managers 

8. Supporting the building of Product Management community 

9. Creating an environment for establishing and maintaining customer partnership 

councils or advisory boards 

10. Investing in market research to support the product teams 

 

The fundamental challenge in PPM is the lack of interest and understanding about the 

PPM concept by different teams of senior management, and as a result lack of 

ownership in PPM. (Tolonen, Kropsu-Vehkaperä, Haapasalo 2014) Overall, the targets 

and performance measures for PPM are typically not clearly defined which makes 

actions (that might actually produce some useful information) uncoordinated and 

distinct from the strategy. (Tolonen et al. 2014) 

2.4 Theory synthesis 

Based on the literature review, Product Management is a key process and also a key 

challenge in many large companies, and especially in companies providing large 

software systems. Companies in SW industry have similar problems in organizing PM, 

such as fuzzy offerings, Challenges in product configurations management resulting 

from lack of strategical alignment in the higher level, and lack of uniquely used product 

structure. PM is always to be coordinated in sync and under the perspective of PPM to 
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avoid overlapping offering, product cannibalization and other issues resulting from sub-

optimization and lack of PPM-based steering. (Tolonen 2014, 2016) 

SW-PM is evidently an area of research that needs more focus. Maximizing the amount 

of standardized content in the offering and minimizing the customer-oriented content is 

allowing strong growth and enhanced profitability in SW business. Trend of moving 

from SW-project business towards SW-product business is currently ongoing. (Artz et 

al. 2013) 

Efficient PPM over lifecycle is a key success factor that requires significant effort from 

the company. Senior management is responsible for introducing and implementing PPM 

practices in a company. Prerequisites of successful PPM include mapping the vertical 

product structure from commercial to technical level as well as defining the lifecycle 

phases, mapping products under them and building gate points for them. When both the 

vertical and horizontal product portfolio structure is defined, ownership and governance 

related to these is to be named and implemented. The highest decision-making unit in 

PPM is PPM Board that consists of CEO and other senior leaders of the company, 

representing each department of the company. This board steers the development of the 

Product Portfolio and makes the guidelines and strategic roadmap for the PPM Team(s). 

PPM Team makes alignments according the high-level roadmap created in the PPMB. 

PPMB and PPMT work are connected by Product Portfolio Manager who participates in 

the both and helps to foster communication between the PPMB and PPMT. 

In the literature, PPM process is widely recognized as one of the key processes of any 

company in product business. However, PPM process is not established in all such 

companies. Especially the industry of Large SW-systems is lagging behind in applying 

thorough PPM processes and practices. 

There are some gaps between the schools related to PPM; Product Marketing school and 

Marketing research field generally is widely lacking the through view on the PPM. In 

turn, PPM research is lagging in considering the company offerings as a whole, but 

recently literature has been putting more and more focus on managing portfolios 

including services, and not considering services as required necessity. 
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3 CURRENT PRACTICES IN CASE COMPANY 

The third chapter, empirical part of this study is aimed at finding answer to research 

question two by describing the current state of the case firm’s productization, product 

portfolio and PPM related governance.  

3.1 Background of the case company 

The case company is a large international software company that offers information 

systems and related services to large and small companies and public organizations. The 

company is divided into separate units serving different industries. Different Business 

Units (BU’s) are working rather independently, or at least collaborative PPM practices 

were not very prominent. However, the scope of the study was limited to a single BU, 

so this study doesn’t justify drawing any conclusions on that matter. Furthermore, the 

scope of the study is limited to one of the BU’s departments, and mostly, on a certain 

part of that organizational department. Reason for that is the limited time frame of the 

study combined with the heavy workload of the key PM stakeholders ongoing at the 

time of the study as a reason of major customer projects. 

The company has a long history in providing major software systems and related 

services for the customers. Traditionally, the explored department of the company has 

not managed its product portfolio in an optimal, structured manner. The product 

management has consisted of several distinct project management -type of practices. In 

the past, the market where the company has been working has been a slowly renewing 

market, where systems are purchased for a long period of time, and after enrolling the 

core parts of the system to the market, company has put its resources in maintenance of 

the product by doing the necessary improvements to the products and seeking to find 

additional sales opportunities and add the most relevant features requested by the 

customers. However, market is now in a rapid change, and different vendors are 

entering the market through participating large biddings that characterize the current 

market situation. Market renewal is necessitated by the customers and crucial for 

survival. 
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As the case company is currently in a phase between old and new Product Portfolio 

Offering, the focus on Life Cycle perspective of Product Portfolio Management is 

especially interesting and relevant in the case company. Strategically, the transition is 

considered really important for the company and continuation of its success in the 

future. Steering of the product portfolio renewal is in a key role within the managerial 

tasks of the company. Changes taking place in the product offering are radical, as the 

offering is changing its form, and the goal is to build more streamlined product 

portfolio. 

3.2 Collection of the material 

During the phase of current state analysis, total of 27 people were interviewed. (See 

Table 5.) Such large number of interviewees was chosen as the starting point for the 

view on the product portfolio was very fuzzy and there was not a clear overall view of 

the situation. The decision was made to put the primary focus on stakeholders with key 

product responsibilities, and secondarily, key stakeholders and representatives from the 

other parts of the organization. The other processes of the firm that were represented in 

the interviews were Product Development unit, Service unit, Sales and Financial unit. 

Naturally, the large number of interviewees limited the scope of the areas covered in the 

interviews. Thus, even though Product Manager and Product Owners are both 

interviewed with A questionnaire, the emphasis was put on the different parts of the 

questionnaire. 

Questionnaires used for the analysis of the current state varied according to the 

responsibility area of the interviewees’. The basic questionnaire (coded as A-questions) 

was used for Product Managers, and the research process started with these interviews. 

This first questionnaire was extensive and the goal was to get as good overall picture of 

the situation as possible. Based on the results from PM interviews and initially provided 

documentation regarding the product structure, questionnaire was modified in 7 

different versions. For example, for roles with responsibilities closer to the technical 

items in the product structure, more specific issues regarding the product portfolio were 

weighed. On the other hand, for the interview with the head of business unit, questions 

were adjusted to be more general and topics were around managing the product 
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portfolio as an entity and significant managerial decisions such as investment decision-

making process. Interview questions for the personnel outside PM organization were 

created by weighing on their area of responsibility, and the organizational unit’s 

relationship and interaction with PM organization. For example, the interview of Head 

of Product Development was focusing on their point of view on Product Management 

and Product Portfolio Management. To get better understanding of the company product 

portfolio practices outside the examined business unit, a senior manager heading the 

larger product portfolio entity was interviewed as well, even though that level is not in 

the scope of this study. The following table shows the interviewees, main focus of the 

interviews of this phase, Interview questionnaire used, and participation in number of 

people participating the interview session. 
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Table 5. Basic information on interviews conducted in the current state analysis -

phase 

3.3 Productization and product portfolio  

Through the history, the company has been strongly product-centric and also project-

organized and product configurations are managed in a way that is typical for such 

companies. The department consists of several different product areas based on the core 

need of the customer. Many customers have technologies from more than just one 

product area, and configurations offered to the customer are generally very complex. 

Information of the offering to the specific customer is divided into different data 

Int. 
No. Position of interviewee(s) Main focus of interview Questionnaire Participation 

1. Head of Business Area X PPM, managing it over lifecycle D 1 

2. Senior Manager, Bus area XYZ PPM  big picture, balancing of PPM E 1 

3. Head of R&D + Head of Services Pr. structure, cross-dep. Cooperation E 2 

4. Head of Sales 
Sales view on the Productization, life 
cycle phases B 1 

5. Sales Director + Sales Manager Current PPM over lifecycle B 2 

6. Lead Business Developer PPM ownership, Product Configuration B 1 

7. Manager, Customer work-group Customer work-grouping F 1 

8. Specialist x2, Delivery/Services Productization, Cross-dep work C 2 

9. Business Controller Financial view on PPM G 1 

10. 
Product Manager, Product 
family 1. PPM over lifecycle A 1 

11. 
Product Manager, Product 
family 2. PPM over lifecycle A 1 

12. 
Product Manager, Product 
family 3. PPM over lifecycle A 1 

13. 
Product Manager, Product 
family 4. PPM over lifecycle A 1 

14. 
Product Manager, Product 
family 5. PPM over lifecycle A 1 

15. Sub-Product Managers x4  Ownership, Product formation process  A 4 

16. Sub-Product Manager Ownership and roles in PPM A 1 

17. Sub-Product Manager Productization,  Prod. Dev. A 1 

18. Product Owners x4 
 

A 4 

        27 
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systems; invoicing has a list of the sales items sold to the specific customer, but under 

the same sales items the actual technical offering might vary significantly. 

Service/support department of the company maintains a version database of the offered 

version items offered to the customers; this tool is used to get a view on the number of 

versions currently used by the customers and thus the most critical items that would 

need update. The product and verion information in this tool is, however, not structured 

by any product hierarchy but just a list of packages. This makes the coordination of the 

technical product portfolio very complex with current practices. The number of 

customer-specific configurations is large and even if two customers would have exactly 

same sales items, the offering might be very diverse, and one of the customers might be 

causing a lot more costs to the company. 

Dependencies between the different sales items are currently extremely difficult to 

manage effectively as a whole. This is a consequence of poorly managed product 

portfolio; different configurations have been created and sold for the customers as they 

have asked for new features and amount of customer-specific configurations has grown 

large. In principle, the company has been selling software productised at some level, but 

actually, the processes refer more to service or solution sales than sales of (software) 

products. 

In addition, the sales item names that are used and communicated by sales are not 

providing unambiguous information for the use of development and delivery and 

service functions. As a result, PO (Product Owner) has a challenging task to translate 

the sold items’ technical requirements into information of deliverable packages and 

software items. The challenges are typically related to the variety of the customers, as 

different systems and databases used by customers require extra work in defining the 

needed packages and software items in specific situations. 

High amount of customer-specific configuration makes the cost-structure heavy, 

renewal of the products complex, and also fixing bugs and errors is complex. This is a 

consequence of poorly managed configuration process. It makes the product offering 

unoptimal and ties resources of the company as higher percentage of product related 
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decisions can not be centralized and instead, need to be considered case-by-case. Thus, 

the scalability of the product offering is not at the best possible level. 

 

3.3.1 Productization process and configuration 

The productization in the case company has not been a thoroughly defined and managed 

process, but rather a continuum of reactive actions that are done to keep the products in 

a satisfactory level, and adding different configurations and modules to the product as 

the needs occur. This has led to an unstructured, extensive set of products large in 

number. 

In the company there is a high-level process framework to define productization process 

from idea or customer feedback to go-to-market phase.  This framework is illustrated in 

the internal information system of the company, available for all the employees of the 

company.  

 

Figure 13.  Offering development chart (simplified from internal process description) 

 

In the model, decision gates are defined as well as required outputs in different phases. 

However, the model is not used in the examined part of the organization. Generally, 

knowledge about the existence of the model is much better among the heads of the 

organizational units, while the personnel that work with operative tasks is less familiar 
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with the model, which is understandable. The model and the decision gate points are not 

established in the examined part of organization, and there is no uniform understanding 

of the processes and definitions of the gateways related to process of building a product. 

The figure 14. describes the current productization process based on interviews with 

different key people in product management, product development and delivery units. 

The model is simplification and tries to highlight the characteristics and issues in the 

current practices. 

 

Figure 14.  The current productization process   

 

In the left side of the Figure 16, a development need is identified. For the most part, 

sources of the new development tasks are tenders from the customer side, new 

requirements obligated by governmental regulation, and sometimes ideas brought up by 

the R&D. After the recognition and validation of the need, the work with the object 

starts. Decisions on validating a new development task are taking place on different 

levels depending on the size of the investment; Head of BU is required to validate 

investments of remarkable value. However, there is no clear limit of the size of 

investment that can be done in the R&D organization, what needs PM acceptance and 

what needs Head of BU acceptance. 

If the initiation for a development project is from a tender, the results from the tenders 

are carefully estimated, by dividing the needed artifacts into measurable units of work 
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needed. Tender process is involving key stakeholders widely from different departments 

of the company. Thus, the value of the tender is analyzed and efforts are directed to the 

ones with highest strategic value. If the tender is won, the company will continue the 

development under a specified project.  

Within the industry on which the BU is working, legal requirements play a significant 

role in defining the contents of the products. Also, the products of the BU have number 

of interfaces with systems that are obligatory for the customers of the BU. These 

requirements are a notable initiator for developing new versions of the old products and 

entirely new products as well. With binding legal requirements, development projects 

are in many cases “automatic revenue” for the BU, because in many cases it is 

impossible to take the new part from another vendors offering due to complex 

technological intertwinedness of the systems, resulting in a lock-in to the current 

vendor. 

If the work has been initiated by R&D without a tender, a certain validation is 

conducted on whether the prerequisites for further investments are fulfilled or not. 

However, this validation is not currently thoroughly defined process with clear 

indicators.  

When suitable software packages are created to meet specialized customer needs, there 

are new products in the Product Portfolio (right side of the figure). In this phase, the 

only target is to reach the goals of the development with minimum resources. Different 

projects might be ongoing simultaneously, and traditionally they have been separate 

from each other in the company.  

After completing a project, which in many cases includes installation for the key 

customer, marketing of the product starts on the wider scale. Basically, the sales start to 

sell the new product. Disregarding whether the new “product” is an update or totally 

new, Sales start to contact the customer field and present the new product innovations 

and features. However, the product characteristics were defined already in the earlier 

phase, and the features of the products are set to meet the initial customer needs. This 

has been one of the problems in the case organization.  



 

 

53 

Earlier, there were separate Bid teams to define what kind offering to present and 

develop in the biddings, but currently, there is a Core team that is responsible for 

building a package of solutions that fits for the different biddings in the best possible 

way. The core team is in a key role in productization of the company, as the tenders 

have a significant impact in the product offering the company ends up having. 

The boundaries between the different phases are not defined thoroughly. Despite the 

existence of the Offering development framework (Figure 13.), the framework is not 

established in the examined part of the company, and boundaries are not clearly defined. 

This makes the Product development work, for example, more complicated. Thus, 

productization is not managed thoroughly as a process.  

Currently, there is no comprehensive view on the profitability on the product 

configuration level or even on the Sub Product Portfolio level. Revenue is generally 

well allocated to sales item level, but accurate cost allocation is limited to Product 

Family level. This is a result of two reasons: 

1. Insufficient productization and product structure, which makes it impossible to 

track costs  or accurate technical composition of the products. 

2. Lack of comprehensive ownership structure that would motivate to track the 

profitability; or practically, costs related to specific product portfolio items.  

While in the past, the costs were tracked in one “level” below the Product families, the 

custom was given up because there was not real motivation for that; the information was 

not used for decision-making and because there was no clear ownership on that level, 

there also wasn’t personal motivation to seek high profitability in that level (sub-product 

portfolio) or especially in sales-item level. 

3.3.2 Current product structure 

Definition of the current product structure of the case company in an unambiguous way 

is challenging because there are number of views on the product structure. The 

productization is not currently mapped in a structural model. Gaps in productization are 
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causing problems for defining the product structure thoroughly. The current perception 

of the product structure varies depending on the department. There is no clear view on 

which items / entities are commercial and which are technical. In many cases, there is 

not clear difference made between product configuration item, sales item and (technical) 

Main assembly item Overall, the concepts of productization and vertical product 

hierarchy are not used accordingly and this is causing significant issues in the company. 

This is a result of lack of definition of the product items. 

The product structure of the examined part of the company is divided into five different 

areas or product families based partly on the customer segments, partly on the customer 

needs. As illustrated in the Figure 15, the product families seem very different by the 

size and structure. For example, one of the product family (First from the right hand 

side) is divided in different Sub-Product Portfolios: Old generation sub-product 

portfolio, New generation X market sub-product portfolio, and New generation Y 

market sub-product portfolio. Under one of these, there is just one sales item, and under 

one of them, there are a dozen of sales items. On the other hand, within the other 

product family (first from the left hand side), there are (depending on the view) about 5-

15 product configurations and over hundred sales items. 

This situation puts challenges for managing the entire solution item portfolio, as the 

hierarchical structure is so vastly different. However, historical factors have been the 

main reasons behind the inadequate image of the product structure at the time. One of 

the product families is clearly largest both in sales volume and number of product items, 

and it also has the most complex structure. Originally the business has started around 

the largest product family, and another product families have been added to the portfolio 

later. Some of the product families are highly dependent on the initial product family, 

but some of them are closer to stand-alone operability, which is also a target related to 

product portfolio management in some product families. 

As a result of the gradually grown product portfolio, there hasn’t been an established 

product portfolio structure used company-wide. On the contrary, different departments 

of the company, such as department for technical support and delivery have their own 

product structure, or at least some kind of list. The grouping of the product portfolio that 
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exists from the PM point of view, is not familiar in other parts of the company, even the 

sales communicate with a different commercial product structure to the one created by 

the PM. Following is the current view of the PM. 

 

Figure 15.  Current commercial product portfolio from Product Management point of 
view 

 

In the Figure 16, the Sales department point of view on the product portfolio is 

presented. This points out clearly one of the issues with the commercial product 

portfolio management: the efforts that have been already done in mapping commercial 

product portfolio structure are not fully made use of, as even the high level commercial 

product portfolio structure is not communicated in all the parts of the company. Sub-

product portfolio level is missing entirely, and the number of product families is 

perceived nine from the sales department point of view, not five as the PM is 

presenting. 
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Figure 16.  Current commercial product portfolio – Sales point of view 

 

 

Figure 17.  Current commercial product portfolio – Invoicing point of view 

 

Figure 17. above shows the Commercial product portfolio (actually just a list of sales 

items under each Product Family) from the Invoicing/Finance point of view. This is also 

the form in which the current financial information related to products is received. The 

sales-items in the product portfolio – 316 in total, are mapped in the product families 
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HCW Effica Growth Curve HCW DynamicHealth Practitioner Extranet Web Service HCW DynamicHealth Alarm Call

HCW Effica EPR HCW DynamicHealth Doctorex Main Products

HCW Effica Dictation HCW DynamicHealth Sickness Fund

HCW Effica Multimedia Documents HCW DynamicHealth EESL Customer Enviroment Installation

HCW Effica Digital referral HCW DynamicHealth eLearning

HCW Effica Structured EPR HCW DynamicHealth Practitioners´ Payment (pdf rep)

HCW Effica Speech Control Dental Care HCW DynamicHealth Minimum billing threshold

HCW Effica Region HCW DynamicHealth Contract Management

HCW Effica Spelling checker HCW DynamicHealth Practitioners´ Payment (VAT-procedure)

HCW Effica Dictation & Speech Recognition HCW DynamicHealth Prescription Payment

HCW Effica College HCW DynamicHealth Internal Invoicing

HCW Effica Care availability HCW DynamicHealth European Medical Prescription

HCW Effica Archive View HCW DynamicHealth Structural patient journal

HCW Effica Spirometry interface HCW DynamicHealth eArchive

HCW Effica Occupational health care HCW DynamicHealth Invoicing and instalment integration

HCW Effica Statutory changes EPR HCW DynamicHealth Sick leave data transfer

HCW Effica eArchive HCW DynamicHealth Occupational Health VAT-procedure

HCW Effica EPR 24/7 standby work HCW DynamicHealth Follow-up treatment document

HCW Effica EPR expert work HCW DynamicHealth Invoice event processing

HCW Effica EPR project management HCW DynamicHealth Internet Appointment 2.0

HCW Effica EPR training & Consulting HCW DynamicHealth Repetitive Invoicing

HCW Effica Decision Support HCW DynamicHealth Observing referral (M1)

HCW Effica Medicine Database HCW DynamicHealth ePrescription, version 2

HCW Effica Ward medication HCW DynamicHealth Electronic Bill TEAPPS (other)

HCW Effica E-prescription HCW DynamicHealth TyTAL-information

HCW Effica Anamnesis HCW DynamicHealth laboratory test results (rep)

HCW Effica Nursing EPR HCW DynamicHealth rehabilitation follow-up

HCW Effica Medication HCW DynamicHealth Occupational Healthcare Extranet

HCW Effica Care classification HCW DynamicHealth Kanta Payment

HCW Effica Medic. Treatment orders HCW DynamicHealth Timebased Price determination

HCW Effica Interactions HCW DynamicHealth Bookingsuggestions at electric billing

HCW Effica Observation chart HCW DynamicHealth Partially Sickness Allowance

HCW Effica Prenatal care HCW DynamicHealth Imaging

HCW Effica Psychiatric coercion and restrictions HCW DynamicHealth Imaging HL7

HCW Effica emergency duty HCW DynamicHealth Booking for Organisation

HCW Effica Perioperative care

HCW Effica Quality Register

HCW Effica Operation Theatre

HCW Effica PEQ Interface

HCW Effica Basic Applications

HCW Versio

HCW Effica eAnamnesis

HCW Effica Citizen booking

HCW Effica Regional booking

HCW Effica Appointment request and reselling

HCW Effica QuickContacts Dental Care

HCW Effica QC Emergency Duty Queuing Service

HCW Effica QC Hospital pre-call request

HCW Effica Emergency resource search neurology

HCW Effica Emergency resource search surgery

HCW Effica SMS messages 1

HCW Effica SMS messages 2

HCW Effica SMS messages 3

HCW Effica SMS Reminders

HCW Effica Digital self registration

HCW Effica Digital self care

HCW Effica SMS Services

HCW Effica Digital Citizen services 24/7 standby work

HCW Effica Digital Citizen services expert work

HCW Effica Digital Citizen services project management

HCW Effica Digital Citizen services training & Consulting

HCW Effica Student Health Survey

HCW Effica Home care

HCW Effica Homecare mobile

HCW Effica Homecare 24/7 standby work

HCW Effica Homecare expert work

HCW Effica Homecare project management

HCW Effica Homecare training & Consulting

HCW Lifecare Integrations

HCW Effica Integrations expert work

HCW Effica Integrations project management

HCW Effica Integrations training & Consulting

HCW Effica Web Archive

HCW Messaging

HCW HCPS Musti

HCW HCPS ERICA

HCW Effica Other Interfaces

HCW Effica Exersice Environment of ePrescription

HCW Effica Exercise Environment of eArchive

HCW Effica Messaging Erva

HCW HL7 ADT Messaging Service Patient Data

HCW HL7 ADT Messaging Service Outpatient Booking Data

HCW HL7 ADT Messaging Service Ward Management Data

HCW Effica Avaintech X-archive

HCW Effica Avaintech X-DigitalSignatureSuite

HCW Effica Common expert work

HCW Effica Common project management

HCW Effica Common training & Consulting

HCW HIS HCW BABI HCW IMAGING HCW Dental HCW DynamicHealth
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similarly as the Product Management presented above. Also there are sub-product 

portfolios in each area, but they are different from the PM structure – for example the 

first product family from the left is divided according to the generation of the product, 

in contrast to the presentation of PM, in which there are sub-product portfolios based on 

domains / solution areas. This kind of structure used by financial  department makes the 

allocation of sales into sub-product portfolio level laborious ad-hoc work, as the 

financial system is not currently set up to group sales of sub-product portfolios. This 

division is made manually during this study, and it is presented in Figure 18, chapter 

3.3.1.  

The most significant problems with the product structure are related to fuzziness in the 

sales items; as there is not thorough hierarchy in the product cataloque, simply because 

the product structure is not modeled in uniform model. As the ways to see and model 

the product portfolio strongly differ between the departments, searching for information 

from different departments is difficult, especially, if combining information from 

different departments is needed in a specific situation. Thus, the deficient product 

structure is likely to cause challenges all over the organization. 

3.4 Product management as a role 

3.4.1 Ownership over the vertical product portfolios 

In the company, a new product management organization has been established during 

the previous year. As a result, many practices in the company related to product 

management process are still in shaping. Despite the defined roles and responsibilities 

in the Product Management function, and within different processes that PM is involved 

in, many activities are taking place in unstructured manner, and practices are more of 

“ad-hoc” than following a specified plan or structure. However, changes in this area 

have taken place lately, and some structures and definitions are already built and 

established to steer the PM practices. Still, there are different interpretations of the 

responsibilities related to different roles and responsibilities. This could be partly a 

result of recently changed roles, actually most people in the PM organization have had 

the current role for less than a year as a result of change in the roles in the company.  
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Also, as stated before, the product areas are very different by size, complexity of the 

product offering as well as business models. Thus, it is natural that organization 

practices are also different at some level. On one hand, having a lighter organization in 

product families that work mainly as a separate unit allows agile working methods 

within those product families. Same methods are naturally not possible at the same 

extent in the largest product area. On the other hand, it is not easy to sync the product 

portfolio management, as organizational practices have been very diverse in different 

product areas 

Within the reviewed product portfolio area, there are four hierarchical levels in product 

portfolio management –related roles. As the current PM organization structure is 

recently established, the tasks and descriptions of the roles are not thoroughly clear to 

everyone, but the work is currently being done to clarify them. Table 6 describes the 

roles and related key tasks based on the interview of the key personnel. There were 

some conflicting views related to roles, especially as a result of differences there are 

within the product families. This figure is not overall definition of the roles, but rather a 

best estimate or a “compromise view”. 
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Table 6. Vertical product portfolio management roles and current tasks  

 

In the first level, Head of BU is responsible for the solution level. In this level, decisions 

of new investments are made. Proposals for new product investments are in many cases 

coming from the Product Managers. The balance of the portfolio is currently in large 

extent responsibility of Head of BU. Long-term competitiveness is enhanced through 

investing in products and research projects that are perceived potential in the future. 

Head of BU is, however, a major business leader role, and responsibilities are extensive. 

Head of Business Area is, in the end, financially responsible for the commercial product 

portfolio as a whole. As a large BU, the case unit requires more comprehensive 

approach for supporting its management process. There is a gap in organizational 

practices, connection between the vertical product portfolio levels is to be developed. 

Overview of the entire product portfolio, including the technical and commercial 

product portfolio is currently lacking. 

Product Manager is currently a role that is extensively responsible for the tasks and 

decisions related to the specified product family. PM’s make decisions on business level 

and are responsible for the profit/loss of the named area. The main responsibility area of 

the PM is to conduct strategic planning and decision-making through building 

roadmaps, making life-cycle decision suggestions and directing resources according the 
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named priorities. Also, PM has important role in planning and negotiating partner 

relationships. Currently, there are some issues related to the PM role as at least the PM 

of the largest product family is loaded with work related to handling tasks outside 

managing the commercial product portfolio.  

Sub-Product Manager is a key role between the commercial and technical portfolios. 

The Sub-Product Manager role is one of the roles that is harmed by the lack of clear 

structure of the ownership and governance. The tasks of the distinct Sub-Product 

Managers vary greatly, because some of them are responsible for area that is actually a 

sub-product portfolio, some of them are responsible for technical functionalities related 

to product family, and not actually having sales items in their area of responsibility. 

Still, by the current definition, the role has a responsibility of the business on their area. 

Unclear processes have led to puzzlement of the actual responsibilities. 

Product Owner is the key role in managing the technical product portfolio. The role 

consists of tasks related to managing the backlog, ensuring the compatibility between 

the technical items and solving technical problems faced in implementing the projects 

related to their area.  

The presented four management layers for the vertical product portfolio are more or less 

defined, although the defined roles don’t thoroughly reflect the actual tasks and 

responsibilities of the stakeholders. The presented roles seem to be at least structurally 

similar to the ones suggested in the theory. However, the stakeholders in the company 

are not pleased with the current situation, and as mentioned before, work is being done 

to shape the roles. 
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Figure 18.  Last year turnover of the largest Product Family and Sub-Product Family 

 

The previous figure points out one of the current issues in the vertical PPM; there is 

imbalance between Product Families, and also imbalance between Sub-Product Families 

in terms of turnover. One of the Product families seems to bring almost ¾ of the yearly 

turnover. This wouldn’t automatically be a problem, but the current PPM structure is 

strongly under-resourcing the largest Product Family. In addition, the responsible 

Product Manager has been dragged to work that is not supposed to be a task of that role. 

Also in Sub-Product Family level, there seems to be imbalance; one of the Sub-Product 

Families under Product Family 1 is bringing almost half of turnover in the entire BU. 

Thus, this Sub-Product Family is larger in turnover than any of the Product Families 2-

5. This brings problems into manageability; PPM process would be too complex to 

implement in such asymmetric structure. 

However, despite the prominent imbalance in turnover of the Product Families and Sub-

Product Families, the situation might be more complex. Product Families and Sub-

Product Families are partly divided based on technological aspects, and some of the 

items are technically necessary in number of cases, but they are not bringing sales in 

significant amount. However, current productization is neither making it easy to track 

profitability, nor nominate ownership in well-grounded manner. 
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3.4.2 Ownership over the horizontal product portfolios 

During the research process there were very different views on the current state and 

challenges related to the PPM. Despite the disperse views, almost all the interviewees 

pointed out the PPM over lifecycle as a key challenge and critical area of development. 

However, people representing the different processes of the company looked at the issue 

from the different angles and the product lifecycle management-related challenges 

appeared in the different light depending on the working area of the interviewee. 

As stated before, there are nominated product owners within the different vertical 

product levels. They are responsible for the named product or product area and related 

decisions throughout the product lifecycle, at least, in theory. However, there are 

number of people and different business units and processes involved in the product-

related tasks, but the nominated owners’ current ability to oversee the entirety of 

product-related tasks and processes is questionable. 

Currently, there is no generally adopted or defined horizontal product portfolio structure 

and thus, neither clear horizontal ownership in the examined part of the case company. 

The existing horizontal ownership over the portfolio, is restricted to nominated Release 

Train Managers (role is similar to Product Development Program manager). Release 

Train Manager is an important role in SAFe (Scaled Agile Framework), which is an 

agile methodological approach.). Currently there are two operating release trains. Also, 

there are different teams that are working on the bidding and a core team that is 

responsible for biddings in general, to be able to build a solid offering and avoid 

overlapping activities. These responsibilities require cross-portfolio horizontal sight and 

process management, and Release trains have been quite successful in building cross-

department practices related to the release. However, they are project-based activities 

and cannot be considered established ownership structure. Also, these projects are 

taking place in the NPD phase only, and Portfolio view related to other lifecycle phases 

is missing.  

There are no defined life-cycle phases in the case company. Thus, nominated ownership 

of them is also missing. Some generally used lifecycle concepts, though sketchy ones, 

are used to describe the life cycle phases to be able to gather information and get a 



 

 

63 

snapshot of the current responsibilities and ownership throughout the lifecycle. These 

sketchy phases are shown in the Figure 19. 

As these concepts are not defined and the phases do not have an owner, the 

responsibilities related to the life-cycle phases are not clear to the personnel, or at least 

there are differences in understanding the responsibilities.  

 

Figure 19.  The life-cycle concepts currently used in the communication 

 

In addition to the presented current ownership structures or the lack thereof over the 

vertical and horizontal product portfolios, there are quarterly meetings on product 

portfolio management. Similarly to the previously suggested model (Figure 12, chapter 

2.3.3), there are managers from the different levels of vertical PPM hierarchy, only the 

PO level has not been represented in the PPM management team meetings that have 

taken place. However, the horizontal portfolio representation has been as narrow as 

release train managers. Release trains cannot be seen as thorough horizontal product 

portfolios as they only consist of a limited entity of the offering, they don’t cover all the 

vertical product portfolios. The horizontal product portfolio is restricted also for a 

simple reason that there is no named horizontal ownership related to life-cycle phases. It 

seems that this fact has at least partly led to the current state of PPM, where products 

have not been killed according to a defined process and the end tail of the lifecycle is 

not managed thoroughly. 

Also, some cooperation exists in the company between the different departments. 

However, deficient cross-department cooperation between the Product Management and 

other departments is one of the key challenges related to PM and PPM. The relationship 

between the PM and PD, and especially PM and PS needs to be improved radically. 

Definition & 
Discovery 
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roadmap 
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3.5 Product Portfolio management over lifecycle 

As a technology-oriented company, the case company has some weaknesses such 

companies tend to have. Some of the most significant development areas in the 

company are managing the product portfolio as well as single products over lifecycle. 

As typically in software industry, the largest investments in production are made in the 

beginning of the lifecycle of a product, and there is a temptation to extend the products 

lifecycle as long as possible, and not to kill a product before necessary. An important 

choice in the case company is whether to develop and release the new technology up-

front, first in the market to gain competitive advantage through that, or to extend the 

supply of a software product extensively because the costs are often minimal in the end-

phases of the product. In the case company, products have not traditionally been killed 

through a managed process, such actions have been done “ad-hoc”, without a clear 

structure and plan. Virtually, the lifecycle decisions in general are not following a 

defined process framework. 

Also, many other actions and decisions related to PPM, such as managing the 

investment decisions throughout lifecycle, communication about product-related affairs 

are also lacking a formal structure and thus, all the necessary people are not 

participating in the process and some key people are overloaded in a way that focusing 

on the product portfolio as a whole is harmed. This leads to that decisions are made 

from the product perspective, without considering the Portfolio point of view 

thoroughly. The result is sub-optimization in the product portfolio and overlapping 

product offerings within the product portfolio. Also, as decision making framework is 

inadequate and decision-making is not following a structure, quality and business-

foundation of the decisions varies. 

As stated before, there are no defined horizontal product portfolio owners, and the life-

cycle phases are not unambiguously defined. However, there are some concepts that are 

used to describe the lifecycle phases, even though they are fuzzy and undefined. The 

following figure is built to describe the main stakeholders in the different phases. This is 

a rough simplification of the current state. It is impossible to build a uniquely accepted 

model, because there are almost as many perceptions as there are stakeholders.  
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Table 7. Rough estimate on current responsibilities over product lifecycle phases 

 

The first observation from the figure is that number of stakeholders are involved in the 

different phases of the product lifecycle. Also, it is notable that number of stakeholders 

involved is large in the first phases, but the last phases are prominently 

underrepresented. This supports the prior observation that the current processes are 

allowing and even supporting the extensive product portfolio growth, as End of Sales 

and End of Life are not processes that are currently carried out on an established custom 

and no clear ownership over the product killing process is named.  

Another significant problem with the current PPM over the lifecycle is that decision 

gate points are not defined and the decisions to move the product forward to the next 

phase are made without a thorough analysis of financial, commercial and possibly 

technical maturity and viability of the product. 

As stated before, number of people from the different departments of the case company 

are involved in different product-related processes. This study focuses on the product 

portfolio management process over lifecycle, but to give the PPM process an 

operational context in the case company other processes are shortly viewed as well. 

Management of the front-office and back-office processes of the case company are 

briefly reviewed throughout the product lifecycle.  
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Figure 20.  Processes of the company 

 

During the NPD-phase, Product Process and Sales process are the main drivers. 

Currently, PPM Process is not in the driver seat of the internal activities taking place, 

even though initiatives for new product development are coming also from the head of 

business area level. Lack of comprehensive PPM process has resulted in a lack of clear 

structures and guidelines for new product investments. This has led to making product 

decisions as individual project investments. Go/kill “decisions” have been more of 

Product Development-led drifting to an outcome. Thus, technical possibilities of the 

product have been overly weighed in product-related decision-making. The generally 

used model of ECV (Expected Commercial Value) suggests to take a look at the NPV 

(Net Present Value) multiplied with the probability of commercial success, and on the 

cost side the commercialization cost multiplied with the probability of technical success 

and also product development costs. Such models have not been widely used, at least in 

the past, as most of the product decisions are not made according to any formal method. 

Also, the financial information produced doesn’t cover the actual costs in the product 

level. This makes business-oriented decision making problematic. Establishing a 

thorough PPM process and decision-making guidelines requires more detailed cost 
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tracking. On the other hand, producing financial information with such penetrative 

allocation requires a clear product structure 

3.6 Current state summary 

The table below summarizes the current state of the case company. On the left column 

of the table current practices are summarized in a simplified way. On the right hand side 

column, the theory-based optimal state is presented, focusing only on the strictly on the 

narrow area presented in the current state summarizing left column. 
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Table 8. Comparison of current processes and theoretical optimal state 

Current practices Based on theory 

Productization and product structure: 

- Productization process not following any defined process 

Vertical product structure defined on some 

extent on the commercial –part of the 

portfolio – but not clearly communicated and 

embraced around the company 

- Technical productization is not defined in structural model 

- No visibility between the commercial and technical product portfolios 

Productization and product structure: 

A defined process for productization 

Vertical product structure defined and 

pictured all the way from Market Segment 

level to Sub-Process level 

Seamless product structure from top to 

bottom; composition of each item in the 

product portfolio is defined 

 

Product Management: 

Roles and their limitations not defined, leads 

to bottlenecks with some key people 

No clear processes/practices to allow efficient 

flow of information  

Product Management: 

Defined roles limited to single 

productization-item-level responsibilities 

Defined processes for sharing information 

with the right stakeholders 

SW Product Management 

Offering to customers contains large amount 

of customer-specific configuration.  

SW Product Management 

Move on the six-step process from 

Independent customer projects to 

Standardized / Customizable SW offering 
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Horizontal product structure: 

No defined horizontal product portfolios 

(below illustrated lifecycle-concepts used) 

 

Horizontal product structure: 

Defined horizontal sub-product portfolios

 

Ownership over the horizontal product 

portfolios: 

Horizontal ownership limited to project-
nature entities in NPD-phase 

 

Ownership over the horizontal product 

portfolios: 

Named owners for each horizontal product 
portfolio 

 

Product lifecycle management: 

Tasks related to products focus on the 
development phase 

 

No clear and defined steering of items over 
the lifecycle 

No defined decision gate points set for PPM 
over lifecycle 

Product lifecycle management: 

Clear processes and objectives for each 
(well defined) horizontal sub-portfolio 

 

Each productized item (from solution level 
to component/sub-process level) is steered 
over the lifecycle phases according to 
defined targets and KPI:s 

 

Defined decision gate points throughout 

NPD  Maintain Warranty Archive 
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product lifecycle 

Two-dimensional PPM bodies 

No two-dimensional PPM practices 

Two-dimensional PPM bodies 

PPMT (Product Portfolio Management 
Team) with Product Portfolio Manager, 
Horizontal and vertical sub-portfolio 
managers 

PPMB (Product Portfolio Management 
Board) with CEO (or business leader), 
Heads of Sales, Operations, Care, R&D, 
PMT’s and Product Portfolio Manager

Processes of the organization: 

 

Processes of the organization: 

 

 

Structured process framework 
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4 NEW STRUCTURE FOR THE CASE COMPANY 

Based on the findings from the comparison between the theory and current state 

analysis presented in chapter 3.5, recommendations are presented and suggested for 

improving the company. The recommendations are not aimed to cover all the possible 

development areas but rather, strongly focus on the areas that are central in the study, 

such as Productization and Product Portfolio, Vertical and Horizontal Product Portfolio 

Ownership and Management as well as Two-Dimensional Product Portfolio 

Management. Thus, as scope is limited, it is possible and desirable that a purposeful 

structure is built and presented to the company, and also embraced in the company. The 

goal has been from the beginning of the study to apply the model that could actually 

help the company to better manage its product portfolio. 

4.1 New structure for Productization and Product Portfolio 

One of the clear outputs of the empirical study is that there are significant areas to 

develop in the product structure of the company. The whole productization from the 

high level to component level needs to be re-considered. The company needs a uniform 

structure and significant resources are required to fully be able to deploy the required 

work throughout the entire organization. 

Due to the limited time of the key people available for the thesis work, as well as the 

extensive and complex product portfolio of the Business area, the choice was made to 

focus extensively on one of the five product families, and inside it, one of the six sub-

product families. Other sub-product portfolios were also reviewed, but only by their 

commercial product portfolio part. The chosen Sub-Product family is forming 42% of 

the sales of the BU, so even as a separate product family it would form the largest 

Product Family alone. The chosen Sub-Product Family is the most complex by its 

structure, and accordingly it was natural choice for an area to start the implementation 

of the structure. After applying the structure to the chosen Sub-Product Family, the idea 

is to apply it to all the other areas of the Business Area accordingly. Thus, this thesis 
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work is considered an initiation for larger set of actions which are planned to take place 

after finishing this work. 

4.1.1 Deploying new structure for Productization - Step 1: Product Families 

The first step for the Productization reform is related to more high-level development, 

suggestion is to re-shape the product families in a way that responds to the customer 

needs more effectively. The central idea behind the structure is that according to the 

knowledge gathered during the current state analysis, the entities of the product 

management that are currently named for the stakeholders (the current Product 

Families) are not the best possible from the manageability point of view. This is a result 

of three things; First, division of the product families is not optimal in terms of 

customer processes; this leads to inefficiency and over-lapping activities. Second, 

Product Families are very different by size and complexity, one of them covers two 

thirds of the Business Area in turnover, and major share of the profits. Third, current 

product families are a mixture of commercial and technical productization. 

The new structure suggests that the product families are re-considered to better match 

the customer needs and processes. According to the current state analysis, many of the 

current challenges with product management are related to the siloed nature of the 

product management organization. In the new structure for the Product Portfolio: Part 1, 

there are five product families, similarly to the current situation. Two of the Product 

Families remain the same as before. The rest of the product families are divided in a 

different way.  

The three new Product families are each responding to the diverse needs of multi-

faceted customers; End-customers (Consumers, Purchasers (of the Large SW-Systems) 

as well as Operative users are involved in diverse processes and they require different 

types of products. The product portfolio of the company is supposed to be divided in an 

optimal way to support the needs of the customer field in the best possible way. Thus, 

suggestion is that the two of the product families (producing similar products, just for 

the needs of different segments) are merged, and resources are combined to build a 

product that supports the operative needs of all types of customers with a decent amount 

of configuration. Also the sizes of the three product families to merge are favoring the 
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merge as two of them are the largest and one of them is one of the smallest product 

family (in turnover). Thus, by merging them first and after that, allocating by different 

logic will bring a more even distribution of turnover between the product families. 

 

Figure 21.  New structure for Productization, Step 1: Commercially oriented Product 
Families 

4.1.2 New structure for Productization - Step 2: New Product configuration items 

The second step for the new Productization is handling productization renewal inside 

the product families. The new structure contains significant re-shaping for the product 

portfolio. The case company is to establish a structure that contains clearly defined 

Product Configuration items. The existing sub-product family layer is thus suggested to 

be removed, as the sub-product families are not optimally formed, neither are they 

optimal from the manageability point of view, nor commercially relevant set of 

products. This type of grouping has been a significant reason for the silos that have been 

formed inside the organization throughout the years. As the offering of the case BU is 
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significantly complex and currently consists of 316 sales items, the need for product 

configuration items to get better shape and view on the sales items catalog is obvious. A 

new layer, commercially relevant product configuration items are to be established. This 

kind of modeling is crucial from the effective productization point of view. 

Figure 22 presents the new structure focusing on the chosen part of the product 

portfolio. The Product Portfolio of the Healthcare Business Unit consists of SW sales 

items and Service sales items. The new structure is built only from the SW Product 

offering -part of the offering, and with focus put heavily on the contents of the largest 

sub-product family of the BU. All the presented eight sales items are part of one Product 

Configuration item, named Configuration A. Doctors Solution. The presented five 

product configurations are part of one of the (re-shaped) Product Families, named 1. 

Expert Tools. Furthermore, the five Product Families are part of the Healthcare 

Business Unit. 
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Figure 22.  New structure for the productization 
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Figure 23 presents the connection between the Commercial and Technical Product 

Portfolios. One of the sales items, Functionality 1. Doctors Journal is opened up to the 

technical level, divided into three Version Items. The presented three version items are 

“generations” of a product. Within a major version item, there are maintenance sub-

versions that are updated more frequently. As most software items are under constant 

maintenance and frequent SW updates are running continuously, new smaller SW 

releases make a continuous stream of updates. 

As described before, division of Sales Items into clear Product Configurations has not 

yet taken place. However, these concepts have been used in internal communication, 

and partly similar concepts are used even externally. This gives a hint that these 

concepts are relevant from the customer communication point of view. The current 

product list maintained by the Finance department doesn’t provide a classification or 

coding of products in a meaningful way on a level above sales items. To rectify this, the 

level of Product Configuration Items needs to be clearly defined; items need to be 

mapped inside each Product Configuration thoroughly, and through that, tracking 

financial and other metrics is possible to execute in relevant entities. The Productization 

part of the new structure is answering to that. Another significant problem with the 

productization was the missing view on the connection of Technical and Commercial 

Product Portfolio. Version Items part of the New Structure for Productization is 

answering to that. 
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Figure 23.  Commercial and technical portfolios 

4.2 Product Management 

4.2.1 Vertical Product Management 

The case company has recently established a new structure for vertical product 

ownership. As presented in the chapter 3.3.1, the nominated roles reflect rather well the 

current product structure of the reviewed area of the company. However, the structure is 
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currently not working in the defined manner and the corrections to current processes 

need to be made. 

The key point of development in the management of vertical product portfolios is to 

bring cost allocation at least one level lower than currently, preferably all the way to the 

Sales Item level. Having the P/L view as low as Sales Item level requires 

implementation of the suggested model for productization in the entire Product Portfolio 

(chapter 4.1). Sales Items are supposed to be the key of company success and a crucial 

part of effective Product Management is to actively steer Sales Item-level sales, cost 

maximum and thus profitability. The existing catalog is, however, very messy and 

contains items that are more of technical features in nature. Those products have 

previously been sold as new offering to a single customer for example, and thus they 

have been added to the catalog, and since then, they have been an integral part of a sales 

item in practice, but in catalog, mapped separately. Such items should be combined 

under a larger sales item.  

However, mapping the productization to a definitive model suggested in the previous 

subchapter is not helping the company at all, if the actions are limited to that. To be able 

to take advantage of the streamlined productization, the company needs to create 

ownership and display continuous insight to the profitability and other KPI’s used for 

the decision-making related to product items. Vertical owners related to the different 

product levels need to be nominated and roles and responsibilities have to be defined 

thoroughly. 

Connected to the two steps suggested for the productization improval, the Developed 

Structure for Vertical Product Management is presented. The Step 2. viewed in 4.1.2. 

suggests a new layer for productization. This layer is to cover Product Configuration 

level, and idea behind that is to enhance management of logical entities inside the 

product portfolio. Also, the goal is to distribute the ownership and resources for it more 

evenly. Step 2. is especially tackling the issues related to the imbalance between the 

Sub-Product Families; currently the largest one covers amount of turnover that is four 

times larger than the second-largest sub-product family. This wouldn’t necessarily 

require any changes if the division to the sub-product families would be clearly 
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justified; but it seems that borders between the Sub-Product Families are not based on 

customer processes and not very clear to the stakeholders. 

4.2.2 Horizontal Product Management 

In the company, the horizontal coordination of products over the lifecycle is limited to 

project-like actions in NPD phase. The recommended way for the company is to 

establish a framework for managing the entire product portfolio over the lifecycle. In 

Figure 24 below, a connection between the currently used life-cycle concepts and 

horizontal product portfolios (Based on Tolonen et al. 2014) is illustrated. The currently 

used concepts are helpful in communication, but they need a thorough definition as well 

as management. Also, concepts related to the NPD-phase are overly represented in the 

structure, and it seems that the key stakeholders during the three NPD-phases are 

different. Overall, the NPD needs to be coordinated more effectively, i.e. the cross-

department cooperation during the phase must be significantly better. In other phases, 

the situation (with cross-department cooperation) is worse than with NPD, albeit the 

problems are of different nature.  

This is to be solved by establishing an ownership structure that enables coordination 

over the entire product portfolio, also over all the horizontal product portfolios. Figure 

25 presents the new structure for managing the life-cycles and horizontal product 

portfolios. The currently used concepts, especially the NPD-related (Definition & 

Discovery, In Roadmap and In Backlog) do not have thorough definitions of 

responsibilities, and these phases are characterized with one-way communication, and 

interfaces between the life-cycle phases are mostly about moving responsibility from 

stakeholder to another without overall coordination. 
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Figure 24.  Recommendation for shaping the current life-cycle concepts into 
horizontal product portfolios 

 

The new structure to better support the coordination of the product portfolio 

horizontally is presented in the Figure 25. The main idea behind the horizontal structure 

is to map the entire offering in a life-cycle model and manage the entire offering, as 

well as each item of a portfolio separately, according to the way suggested for the phase 

ongoing. One goal is to have the entire lifecycle of a product item planned already from 

the beginning. Obviously, every detail cannot be planned and prepared for, there will be 

surprises. Also, software industry is characterized by the increasingly rapid 

development cycles, and new technological revolutions are not possible to predict at a 

level anywhere close to accurate. However, the new structure suggests that before the 

product is to be ramped up, the ramp-down and end of life needs to be already 

acknowledged and if possible, scheduled with at least some accuracy. The company is 

suggested to apply a model which is roughly tied with certain time period - that will be 

revised during the lifecycle - but especially, tied with evaluation of the market. When 

considering the market of the case company, active research needs to be carried out 

continuously. This kind of continuous actions are to be defined as process with suitable 

KPI’s. However, this work is to be done outside the scope of this study. 

NPD  Sales & 
Delivery Support Obsolete 
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Figure 25.  The new structure for viewing the planned route of a product throughout 

the life-cycle 

4.3 Cross-dimensional Product Portfolio Management 

In the previous subchapters, the two approaches were presented for managing products 

vertically as well as horizontally. However, these tools and ways to perceive 

productization are not leading to good results, if the overall coordination of the product 

portfolio is lacking. This is evident in the case organization, as there has been various 

ways to organize the vertical product management, but the overall coordination has 

been lacking in all those models, and the structure has been bound to siloes.  

To solve these issues, Active Product Portfolio Management is to be established in the 

BU. For this, we suggest Cross-Dimensional Product Portfolio Management approach, 

which consists of three new initiatives. Product Portfolio Management Board that makes 

major strategic decisions, Product Portfolio Management Team which deploys tactical 

planning and Product Portfolio Manager, who is responsible for the Product Portfolio 

Management concept and its deployment. 
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Table 9. The main stakeholders and initiatives in Cross-dimensional Product Portfolio 
Management 

 

The Product Portfolio Management Board consists of leaders of the business functions. 

At least these stakeholders are to be involved: Head of BU, Head of Product 

Development, Head of Product Services, Head of Sales, Product Managers, Marketing 

and Finance representatives, Product Portfolio Manager (as a secretary during the Board 

meetings) as well as other stakeholders if needed for a specific topic. 

These new roles and the new organizational approach is to be established to start Active 

PPM practices. The goal is to have the Strategic Fit, Value Maximization as well as 

Portfolio Balance in place, and based on those goals, the strong efforts and investments 

on the PPM are justified and crucial. 
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5 CONCLUSION 

In the final chapter of this thesis, the conclusions are drawn from the outcome of the 

research. In this chapter, answers are given to the research questions, and theoretical as 

well as managerial contribution is presented. Reliability and limitations of the study are 

assessed and finally, future research needs are presented. 

Product management is a key practice in almost any company that is operating in 

product business. PM is to fulfill the strategic goals set by the Product Portfolio 

Management organization in the product level. Thus, Product Management is not just 

aiming to maximize the business of the appointed area, but to align the business of the 

appointed area to the strategic goals given by the Product Portfolio Management. PPM 

is a function that is responsible for the sustainable success of the products of the 

company. The main objectives of product portfolio management are strategic fit, 

maximized value and the balance of the portfolio. PPM is to be carried out by cross-

department management board consisting of senior managers of the company. In 

addition, Product Portfolio Management team consisting of managers of the different 

sub-portfolios, is to be established. 

In the reviewed BU of the case company, product structure is not adequately defined 

and modeled in a uniform and unambiguous way. As a result, people from the different 

parts of the BU are seeing the portfolio and communicating about the products in a very 

different way. Commercial and technical product portfolios are not defined as a model. 

The current product management is not established as a process that would involve 

cross-portfolio syncing. Thus, product portfolio is not effectively managed, product 

decisions are not well in sync together. As there are different ways to see the 

productization, communication around the products is difficult. Also, in addition to the 

lack of PPM process in the case BU, there are signs of possible problems in the 

synchronization between the case BU and other BU’s. However, this matter is outside 

the scope of this study and the limitations of the study don’t allow to draw conclusions 

regarding that. 
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As the first step, the case company BU is advised to establish the presented 

productization and develop the structure further to cover the entire Product Portfolio of 

the BU, as the technical portfolio mapping was conducted only for the part of the largest 

and most complex Sub-product portfolio. As the first step, similar work is to be carried 

out in other areas as well. Simultaneously, the already started work with rethinking the 

roles in Product family level, is to be continued, and after that, the process is to be 

continued to lower levels, according to the presented model. Also, the Product Portfolio 

Management model is to be established in full level, the already started actions are to be 

continued. Product Portfolio Management will be mainly directed by Product Portfolio 

Management Board and Product Portfolio Management Team. First of those (PPMB) is 

to conduct strategic planning and steering over the portfolio. PPMT is to continuously 

maintain the overall management over the portfolio. Author of this thesis is to start 

working for the company with full time focus in the area of Product Portfolio 

Management. 

5.1 Theoretical contribution 

Approach to the study was exploratory, even though there were prominent challenges to 

locate, define and find solutions for, there was not a defined problem in the beginning. 

Thus, process began with building up an overall view of the current state. Discussions 

with the representatives of the company in the early phase directed the research to cover 

the concepts of vertical and horizontal productization and product portfolio management 

over lifecycle. Clear finding was that despite the recent research in PPM over the entire 

lifecycle (e.g. Tolonen 2016, Haines 2016), the research on the topic is rather limited in 

number. Research covering Software-Product Portfolio Management, especially from 

the part of Commercial Product Portfolio is limited and needs more attention. 

The theoretical contribution of this study lies in covering the deployment of previous 

findings into a specific context and a more applicable form. As a rather new discovery, 

the PPM concept related previous studies implementing the concept into practice are 

limited in number. Findings of this study are justifying the importance of the concept 

and its deployment in practice. Especially, this study offers valuable contribution for 

deploying the concept in SW-PPM. Also, SW Productization, and especially the 
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connection between the Commercial and Technical Product Portfolios is an area that 

this study contributes by presenting the model for connecting the SW Sales Items to SW 

Tools with continuously updating Version items. Also, the life-cycle model and its 

applicability for SW products was tested at some extent as the concept was 

implemented and modified for the specific context. 

5.2 Managerial implications  

For managerial contribution, this study offers knowledge on the tools for deploying 

more efficient PPM, and new structure for the PPM for its vertical and horizontal levels 

was developed. The approach in deploying the concept is emphasizing the importance 

of thoroughly considered productization and related ownership. Specialty of Large SW-

systems accompanied with related services seems to be related to special attention 

needed in planning a productization that is both commercially oriented and cost-

effective. In such market, however, the concept has very high potential for enhanced 

market orientation, portfolio balance and cutting costs. 

The presented two-step renewal for Productization is a key part of the managerial 

contribution of this study. Already during the research process, actions have started in 

the case company. As recommended, product families are being reconsidered to better 

support the customer needs and processes and to avoid overlapping offering and silos. 

The Product families of the BU need to be reformed to better match the market needs 

and customer processes. The case company has already started to implement parts of the 

suggested way to divide the product families; the process has started by combining the 

two of the product families that are developing overlapping solutions to different 

markets. This work needs to be continued, and effective offering grouping through 

suitable Product family, Sub-product family and Product configuration level structure is 

to be considered and related ownership nominated. 

In the case company, a structure for Horizontal PPM as well as two-dimensional PPM 

eventually turned to be a key development area in coordinating the business, and the 

new structure is offering two-dimensional PPM framework with significantly enhanced 

facilities for cross-departmental co-operation in PPM steering. The new structure for the 
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company is proposing a hands-on framework on coordinating the product portfolio over 

life-cycle. 

This study has been from the beginning, focused on a single Business Unit and 

development of the BU’s Product Management and Product Portfolio Management. 

Thus, the scope of this study excludes the higher level PPM analysis and thus, 

suggestions on that level cannot be made, but the information received during the study 

might indicate there could be similar siloes in that level of the portfolio, and most likely 

the PPM process is needed in the higher level of the BU as well. Such work of verifying 

the current situation and possibly starting corrective actions is to be started. 

5.3 Validation and reliability 

Connection to relevant, practical real-life problems was guaranteed from the starting of 

the study, the problem to be solved was not thoroughly defined but need for 

development was well acknowledged in the PM and PPM practices. The exact 

problems, or more accurately, reasons for them, were discovered during the empirical 

analysis and construct to solve the issues was presented. Thus, connection to practical 

real-life problems is validated. 

Connection to the existing theory is strong in the study, all the concepts used are 

strongly guided by the existing theory in Productization, PM and PPM. After reviewing 

the existing literature, the most central parts of the research were taken into focus on 

current practices analysis part. Findings from the current state analysis are in line with 

the existing literature, problems were of similar kinds, and proposals suggested by 

literature were applied in managing the business. Process of doing so contains basically 

of applying the building blocks from theory and current state analysis together, and 

therefore a reasonable connection to theory is verified and the validity of the study can 

be found strong. The results can be considered applicable in other parts of the company 

and similar organizations in SW industry as well. As the existing literature was applied 

into a new context and the long term implications are not reviewed, the overall 

generalizability of the study is limited. However, during the study and beginning of the 

implementation of the structure in the case BU, decisions have been already made to 
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establish continuous PPM Board and the first session has been held. Decisions made in 

the first Board meeting were related to implementing the common view on 

productization and new view on life-cycle of the products. The research process was 

following the Constructive Research approach, and the course of the study was 

described thoroughly, which indicates strong reliability of the study.  

The research process was conducted in a close cooperation between the researcher and 

the case company, the role of the working method can be defined action researcher. All 

the information related to case company and especially to the BU that is in the scope of 

this study, was easily available throughout the study process. Also, the support and 

involvement of the company was not limited to providing relevant documentation and 

information, but continuous discussion between the researcher and key stakeholders was 

undergoing throughout the project. Thus, contribution of the study to the case company 

was maximized, and also researcher was able to get timely information of the relevant 

issues to develop and also feedback on the work under process. Co-operation with 

researcher and practical representatives can be validated. 

The study presents a new structure for the vertical and horizontal productization, new 

framework for cross-dimensional PPM. The recommendations are constructions built 

specifically for the context of the case BU and its product portfolio, to solve practical 

issues related to current state. 

5.4 Limitations and future research 

Research was conducted as a case study, with a single case company, and more 

precisely, a single business unit of the company. In total, 27 people were interviewed, 

everyone except one of the interviewed people were from the single business unit, and 

one person was senior manager responsible for the Product Portfolio Management in a 

level above the particular business unit. Even though the study was based on wide range 

of data from single and group interviews, discussions and internal documents, using 

only one case company does not allow to make cross-industry generalizations of the 

results of the study.   
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During the research process, it was also found that large number of software product 

management literature exists. Majority of the studies are focusing on technical software 

product management. Also commercial software PM was covered, but in a more limited 

number of studies. From the PPM point of view, SW products were considered mainly 

as a smaller part of the entire product portfolio, but managing the entire software 

product portfolio is not very widely studied area. SW-PPM over each life-cycle phase is 

a topic that especially demands research, as SW product management brings different 

aspects on the nature of PPM. 

Also, the existing literature offers tenuous knowledge in form of practical support for 

applying the Active Product Portfolio Management in Agile Software companies. The 

most concrete research need revealed is to further develop the PPM Ownership structure 

to form a model that reveals the connections and special features related to the Agile 

methods, such as Scrum and SAFe. 
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7 APPENDIX 

Questionnaire A 

1. General information 

1.1. Name 

 

 

1.2. Current position and responsibilities 

 

 

1.3. Career background? How long have you been working with product X? 

 

 

 

2. Current Productization 

2.1. What is in your current product offering? Illustrate on paper (From Healthcare level to 

SW component level, if possible) 

 

2.2. How are products described vertically from the commercial / technical perspective? 

 

2.3. What is the size of your product area? 

 

 

2.3.1. How many sales items can you name? 

 

 

 

3. Variants, versions, options 

3.1. Describe (if there are any) different variants of product X? How are the variants 

managed? 

 

3.2. How are new product versions (releases) managed? 

 

3.3. Which add-ons/features can be added to the product?  

 

3.4. Is the information of variants, versions and options easily available in the catalogue/ 

such source?  

 

 

4. Technology platforms / models 

4.1. What kind of dependencies are there between the X product and other products?  
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4.2. What kind of infrastructural dependencies this product has? 

 

 

4.3. Which shared modular elements are there between the different products? (SW 

components, SW libraries) 

 

 

5. Product configuration 

5.1. Which configurable elements are there in X? 

 

5.2. Which elements are not configurable? 

 

5.3. Is the configuration process simple/difficult?  

 

 

6. Product -  and Product Portfolio Ownership over Lifecycle 

6.1. Who owns the products? Are they nominated product managers? 

 

 

6.2. What are the responsibilities of product owners? 

 

 

6.3. How is the PPM organized (from your perspective)? 

 

 

6.4. Describe the ownership on your part of product portfolio  

 

6.4.1. Solution 

 

6.4.2. Product Family 

 

6.4.3. Configurations 

 

6.4.4. Sales items 

 

6.4.5. Version items 

 

6.4.6. (Sub-assemblies) 

 

6.4.7. Components? 

 

 

6.5. Is there an established process for PPM? Can it be illustrated? 
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6.6. Who has the responsibility for different PPM decisions / How are the responsibilities 

divided? 

 

 

6.7. Are there product portfolio management meetings on regular basis? 

 

 

6.7.1. What is the content of meetings? 

 

 

6.7.2.  How often are the meetings arranged? Who are attending? 

 

 

6.8. How is the Life cycle data (design-phase, existing, removed) included in product items 

(product, configuration, component..)? 

 

6.8.1.  Who is / would be responsible for that? 

6.9. How is it defined when the (new) product is considered ready for sales? –Ready for 

development? 

 

 

6.10. What kind of cooperation is there between development and sales? 

 

 

6.11. Are there same life-cycle phases between technical and commercial portfolios? 

(E.g. No outdated technological components in sellable commercial products) 

 

6.12. Is the product portfolio grouped on the basis of product lifecycle? 

 

 

6.13. What kind of effects do the different life cycles within the Product Portfolio 

induce? 

 

 

6.14. How end-of-life products are managed in the systems? 

 

 

7. PPM (Product Portfolio Management) over Lifecycle  

7.1. What are your tasks related to PPM? 

 

 

7.2. How are the “barriers” of your responsibility area defined? 
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7.3. Which product life cycle phases can you identify on your product portfolio area? 

 

(NPD, maintain, aftersales, archive) 

7.4. What are the main targets of Product Portfolio Management over Life Cycle? 

 

 

7.5. How is the performance related to named targets and goals measured? 

 

 

7.5.1. Which indicators and KPI:s are used? 

 

 

7.6. By which criteria is it defined whether the product under developed is to be “killed” 

or launched? 

 

 

7.7. Which products / projects /ideas are now under development? 

 

7.7.1. Are they : 

- New to world 

- New to business 

- Major improvements 

- Medium improvements 

- Small improvements? 

 

7.8. Which of the products are profitable? -Unprofitable? 

 

7.8.1. What activities are you currently doing to maximize sales of profitable products? 

 

 

7.8.2. How are you currently handling unprofitable products? 

 

 

7.9. Which products are most important strategically? 

 

 

7.10. What are the PPM challenges? 

 

 

7.11. Do you see Product Portfolio as complex? If yes, what causes the complexity? 

 

 

7.12. How the products are grouped or described in the portfolio? 

 

Technology 

Customer segments 
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Global or regional market 

Life cycle state 

Profitability 

Something else 

 

7.13. Where is the portfolio related information stored? Is it easily accessible? 

 

 

7.14. How would you improve Product Portfolio Management? 

 

 

8. Questions / Comments 
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