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Abstract 

Increasingly competitive market environment today forces companies to continuously create new 

products to serve the widening range of customer’s needs. To be able to survive and success, 

companies need to develop new products faster while being cost-effective. Configurable products 

provide a method of increasing product variety while maintaining the economies of scale. 

Well executed product data management is a crucial enabler of product development processes 

with constant pressure to shorten time to market. This is especially true when the product is 

configurable with modular product structure. The product structure of the product needs to be 

maintained so that variety possibilities of the product are clear and different stakeholders have 

relevant visibility of the structure available. 

The domain of this study is product variety creation using rapid productization. Rapid 

productization refers to a concept, where company decides to rapidly create a new product in 

response to customer request which cannot be fulfilled with the current product portfolio. 

Productization itself is a process, where ambiguous solution to the customer problem or need is 

encapsulated to a defined, standardized and repeatable product. Typically rapid productization is 

executed by adding something new to the existing product. Rapidly productized products are not 

necessarily added to the product portfolio. 

The purpose of this study is to find out what the product data management needs are in rapid 

productization cases. The research was conducted as a case study and three different case companies 

were used as a data source. Two companies were large-scale enterprises and one company was 

medium size enterprise. All case companies had modular product structure and two of them had a 

configurable product. 

Based on existing literature, it can be concluded that product data management needs in the 

productization process are dependent on product structure and a customer order point of the product. 

Also, product data needs in rapid productization cases are dependent on how the module added in 

rapid productization interacts with the existing product. If the added component has no integration 

with the existing product, the stakeholders concerned about the product data are sourcing and the 

delivery of the product. If the added module has more interaction with the existing product, research 

and development is a crucial stakeholder and product data need are more or less similar to the normal 

productization process. 
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Tiivistelmä 

 

Kiristyvä kilpailu ja jatkuva asiakastarpeiden kasvu aiheuttaa yrityksille painetta laajentaa 

tuoteportfoliota yhä kiihtyvällä tahdilla. Kyky kehittää ja tuottaa uusia tuotteita nopeasti ja 

kustannustehokkaasti on elinehto yritysten menestymiselle. Yksi kustannustehokas tapa tuottaa 

laaja tuoteportfolio on konfiguroitavat tuotteet. 

Hyvin toteutettu tuotetiedon hallinta on toiminnan perusedellytys, kun tuotekehitykselle 

asetetaan tehokkuus- ja aikavaatimuksia. Erityisen tärkeää tuotetiedon hallinta on 

konfiguroitavien tuotteiden kehityksessä. Konfiguroitava tuote vaatii tuoterakenteen kuvauksen, 

joka määrittää eri moduulien yhdistelymahdollisuudet ja toiminnallisuudet. Lisäksi eri 

sidosryhmillä tulee olla oma näkymänsä tuoterakenteeseen. 

Tässä työssä tutkitaan tuotteen variointia nopean tuotteistamisen tapauksissa. 

Tuotteistaminen tarkoittaa prosessia, jossa epämääräinen idea asiakkaan ongelman tai tarpeen 

ratkaisemiseksi paketoidaan tarkkaan määritellyksi, standardoiduksi ja toistettavaksi tuotteeksi.  

Nopealla tuotteistamisella viitataan tilanteeseen, jossa yritys luo nopeasti uuden tuotteen sellaisen 

asiakasvaatimuksen seurauksena, jota ei nykyisellä tuoteportfoliolla pystytä toteuttamaan. 

Tyypillisesti nopea tuotteistaminen toteutetaan lisäämällä jotain uutta portfoliossa olevaan 

tuotteeseen. Nopeasti tuotteistettuja tuotteita ei kuitenkaan välttämättä lisätä yrityksen 

tuoteportfolioon.  

Tämän tutkimuksen tarkoituksena on selvittää tuotetiedon hallintaa nopean tuotteistamisen 

tapauksissa. Tutkimus on toteutettu tapaustutkimuksena, jossa tarkasteltavia yrityksiä oli kolme 

kappaletta. Tutkimuksen kohteena olevista yrityksistä kaksi oli suuryrityksiä, ja yksi keskisuuri 

yritys. Kaikkien yritysten tuotteet olivat modulaarisia, ja kahdella yrityksellä tuote oli 

konfiguroitava. 

Aiemmin kirjoitetun kirjallisuuden perusteella voidaan sanoa, että tuotetiedon hallinnan 

vaatimukset tuotteistuksessa riippuvat tuotteen modulaarisuudesta ja asiakastilauspisteestä. 

Nopean tuotteistamisen tapauksissa on tuotetiedon hallinnan näkökulmasta olennaista se, miten 

olemassa olevaan tuotteeseen lisätty moduuli vaikuttaa tuotteeseen. Jos lisätyllä moduulilla ei ole 

minkäänlaista vuorovaikutusta tuotteeseen, on tuotetiedon kannalta olennaista määrittää miten 

lisättävä moduuli hankitaan ja miten se toimitetaan. Jos lisättävä moduuli on vuorovaikutuksissa 

tuotteen kanssa, vaatii nopea tuotteistaminen myös tuotekehityksen osallistumista, ja myös 

tuotetietovaatimukset ovat samantyyppiset kuin normaalissa tuotteistusprosessissa.  
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Muita tietoja 
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1 Introduction 

1.1 Background 

The increasingly competitive market environment today forces companies to 

continuously supply new products to serve wider range of customer’s needs. To be 

able to survive or success, companies need to produce new products faster while 

being cost-effective (Pine 1993).  

The key factor enabling wide product portfolios with tolerable cost is the 

evolved concept of mass customization, which relies heavily on configurable and 

modular products (Hvam et al. 2008, Kratochvi´l & Carson 2005, Pine 1993). 

Indeed, product variety has increased drastically lately (Funke 2001). However, 

product proliferation can have significant costs (Draganska 2005), and there is a 

certain demand for more managed and formal approach to product variety 

management (Bramham 2005). 

Correct and up-to-date product data and effective product data management is a 

crucial factor when shortening time-to-market and spreading product portfolio 

(Saaksvuori & Immonen 2008). While Product Data Management is relatively 

researched topic (Saaksvuori & Immonen 2008, Kropsu-Vehkaperä 2012, Stark 

2005), the question how to apply PDM in unexpected situations is still 

undiscovered.  

When wider range of variance is implemented with configurable product the 

final deliverable is agreed in sales negotiations with customer. Usually the product 

is created with sales configuration tool or it is bundled from pre-defined set of 

components (Hvam et al. 2008). Obviously sales negotiations can lead to a situation 

where the customer demand cannot be fulfilled with current configuration options, 

and it typically results as the end of sales negotiations without a deal. 

However, sometimes company decides to fulfil customer’s demand. Customer 

might be crucial enough to make great financial impact, or decision to serve 

customer’s demand can be purely strategic. When a suitable product for the 

customer cannot be found from the current portfolio, new product has to be created. 

Unfortunately, a conventional product development process is not likely quick 

enough. If the demand fits in current portfolio and it is technically and financially 

feasible, company can rapidly productize an offering for the customer. 

The fact that a suitable product for the customer cannot be found from the 

portfolio does not necessarily mean that any engineering work is required to satisfy 

the customer. The actual differentiation from normal portfolio offering can be 

purely cosmetic or it can be just a re-defined product using product bundling 

strategy (Docters 2006). 

When a company decides to rapidly productize product, the situation inside the 

company may be disorganized. When the normal product development process 

cannot be followed due to lack of time and resources, roles and responsibilities 

during the rapid productization process might be unclear. However, the rapidly 

productized products have to be managed and maintained as well. The purpose of 

this study is to enlighten the needs of PDM in rapid productization situation. 

1.2 Research problem 

The aim of this study is to investigate the product data management needs in a 

situation where company decides to rapidly productize a suitable offering for the 
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customer. The following research questions have to be answered in order to be able 

to fulfill the objectives of this study:  

 

RQ1 What are the special characteristics of productization of configurable 

product? 

 

The aim of the first research question is to set theoretical framework for empirical 

part of this study. 

 

RQ2 What are the central roles and responsibilities in rapid productization 

situation? 

 

The goal of the second research question is to clarify what are the roles and 

responsibilities in rapid productization cases. The second research question will be 

answered through analysis of empirical data. 

 

RQ3 What is the minimum amount of product data required to define new 

product in rapid productization situation? 

 

The third and final research question is the most important one in the means of 

utilization of research outcome. Second question performs as a pre-requisition for 

third research question, since minimum data set will be derived from the answers of 

RQ2. 

Due to exploratory nature of this research and considering the resource limits of 

this thesis study, the scope of this research is in companies and products which 

provide most fruitful research material for rapid productization. Since sales 

negotiations are the starting point for rapid productization, it is obvious that some 

businesses are outside of the scope of this research. Defining factor of the scope is 

the need of sales negotiations. Typically this means that the product has 

considerable monetary value, so that there is incentive to invest resources in sales 

negotiations. This excludes most of the companies doing B2C business. 

While companies selling engineer to order products can fit to this definition, 

they are excluded from the scope of this study.  Since engineer to order products are 

unique customer specific products executed as projects per se, they provide no 

sensible research material in context of rapid productization. Therefore, the scope of 

this research is in companies which have somewhat configurable product. 

1.3 Research process 

The research process can be divided in four phases: 

1. Defining the research problem and background 

2. Essential theories considering the subject are reviewed 

3. Collecting and analyzing empirical data 

4. Concluding the findings of the research and finalizing the research as a 

publishable master’s thesis 

 

Constructivism is used as a research approach in this particular study. In the 

empirical section, data collection and analysis is performed as a case study. The 

overall nature of the research is qualitative. Qualitative research is defined as a 

method which produces descriptive data, like written or spoken words and 

observable behavior. This study aims to utilize qualitative methods in both data 
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collection and analysis phase. Data collection is executed with unstructured 

interview in case companies.(Bogdan & Taylor 1975) 

 Constructive approach is a method which aims to solve problems through the 

constructions of models, diagrams, plans and organizations. According to Kasanen 

et al. (1993), successful constructive study contains: 

 

 Innovative solution to real-world problem 

 Demonstration of the study’s usability and theoretical connections 

 Examination of the study’s potential for more general adequacy 

 

Case study is an empirical research method, which aims to investigate an 

ambiguous, contemporary phenomenon within its real-life context. According to 

Yin (2003) case study is a suitable research strategy when “how” or “why” 

questions is being asked, and investigator has little or no control over contemporary 

events. 

Research was conducted in four phases. First, the research problem and main 

concepts around the problem were specified. The research problem and domain of 

this study is based on earlier studies conducted about the concept of rapid 

productization. This research can be seen as continuum to earlier studies, where 

product data related challenges in rapid productization were identified, and the need 

for further research on the topic was proposed.  

In second phase, literature study from the main concepts was conducted, and 

answer to RQ1 was synthetized. In third phase the empirical background was 

presented and interview frame for the data collection was created. Since the 

research process considering rapid productization was still ongoing and there were 

no published literature considering rapid productization, empirical background 

contains a review how rapid productization is understood in this research. More 

detailed framework how rapid productization is addressed in this research was 

created based on input from another researchers studying rapid productization. 

Case company interviews were conducted to gain understanding how rapid 

productization is executed in empirical environment. Research data was collected 

by unstructured interviews in three case companies (see 3.2), and it was analyzed to 

answer RQ2 and RQ3. Finally, conclusions of the study were drawn in fourth phase.  

Research process of this study is presented in Figure 1. 
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Figure 1 Research process 
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2 Product data management in productization 

This chapter contains the theoretical part of the study. All relevant theories, 

considering the topic, are reviewed and finally synthetized to answer the RQ1. First 

the concept of product data management (PDM) and closely related subjects i.e. 

product lifecycle management (PLM) are carefully inspected. However, due to 

objectives of this study the emphasis are on the product data related issues, and this 

study does not aim to include throughout reviews of named subjects. 

Second theoretical viewpoint is the productization. Since the productization is 

rather fresh and unstable topic in the academic world (Suominen et al. 2010), a 

considerably broader view to related subjects is required. Related topics include 

new product development (NPD), product configuration, mass customization, 

variant creation and product bundling (and so forth). Before carving deeper into the 

concepts of PDM and productization, definition of product has to be clarified for 

the sake of this study. 

2.1 Productization 

Ultimately ”productization”  is simply a product creation process (Deuten & Rip 2000). 

While that exact definition could also be used to refer product development , 

productization emphases the process of making something unfinished to more product-

like object, which is tangible, standardized and easy to sell (Hietala et al. 2004). Since 

productization has no stabilized definition in the literature, couples of different 

viewpoints are reviewed. 

2.1.1 Product 

Conventional understanding about a product is a physical, tangible good which can 

be bought from the store. Also, services and intangible goods like software or 

algorithm can also be referred as a product. Overall, product can be thought as an 

article or substance for sale, which has gone through manufacturing or refinement 

process (Oxford Dictionaries 2010). 

The way products of a different kind are labeled is various. Addition to dividing 

products to services and tangible goods, Haines (2009) defines solutions as a 

combination of products and services. Product bundling, in turn, is a strategy where 

multiple products are packaged and priced as a single product (Bakos & 

Brynjolfsson 1999). 

When the product is defined by different stakeholders, the definition of product 

becomes even more ambiguous. For example, sub-parts of the product can be 

considered as products by suppliers. Also, if comparing two mobile phones which 

are exactly similar, it can be argued whether they are same product or different 

products. If product refers to the design and model of the entity, mobile phones can 

be considered as a same product, but if product refers to the actual physical entity, 

they are different products. Similar kind of definition problem arises when product 

is configurable or it has multiple variants. In customer point of view, all entities 

which offer same functionality can be considered as a same product, although there 

can be hundreds of different implementations. (Peltonen 2000). 

Also, the product itself can be considered from the problem point of view. For 

example, there are plenty of solutions to the problem how to move a customer 

between two locations. This particular problem can be solved with a car, bicycle, 

train, bus, airplane or even skateboard. (Parantainen 2007). 
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It is somewhat clear, that there is no correct or unambiguous definition of term 

‘product’ (Kropsu-Vehkaperä 2012, Peltonen 2000). In certain contexts more 

specific definition of product is required. Kropsu-Vehkaperä (2012) uses the 

following definition of the product: 

 

Product is defined as hardware, software, services or some combination of these 

elements. Product also contains documents any of earlier defined cases. Product 

is understood as a portfolio item and not an individual serial numbered item. 

 

While presented definition of the ‘product’ is used in this thesis, other product 

concepts like configurable products, product platforms, product families, product 

bundles and solutions are discussed more precisely in their respective chapters. 

2.1.2 Product creation processes 

New product development 

While term product can be used to refer to an idea of the product or the actual 

physical object, there are two concepts for product creation process too. New 

product development is a process which begins with market opportunity, and the 

end result is commercial product, which can be produced and delivered (Ulrich & 

Eppinger 1995). Generic product development process consists six phases: 

Planning, Concept Development, System-Level Design, Detail Design, Testing and 

Refinement and Production Ramp-Up. However, the process is not definitive, and it 

varies vastly depending on the company, industry and the type of the product 

(Ulrich & Eppinger 1995). 

Cooper’s (1993) Stage-Gate™ model does not fundamentally differ from Urlich 

& Eppingers (1995) generic product development process. Typical Stage-Gate™-

model contains six stages: Idea Screen, Scoping, Build Business Case, 

Development, Testing & Validation and Launch. Between every stage there are 

gate, in which the set of criteria related to previous stage are inspected, and a 

decision about the continuation of the project is made. 

It is noteworthy to mention, that Urlich & Eppinger (1995) and Cooper (1993) 

address only the development of physical products.  Saaksvuori & Immonen ( 2008) 

uses more general term Product process, which is divided to New Product 

Introduction process (NPI), Product marketing process and Product maintenance 

process.  

Order-delivery process 

Order-delivery process refers to the activity which starts from customer order and 

ends to the delivery of the product. Term ‘order-delivery’ itself is a combination of 

order fulfilment and product delivery processes (Chung et al. 2007, Kallio et al. 

2000, Kropsu-Vehkapera et al. 2011). Saaksvuori & Immonen ( 2008) presents 

order-delivery as a single process with five phases; Sales, Procurement, 

Manufacturing, Delivery and Service/Maintenance.(Kropsu-Vehkapera et al. 2011) 

The difference between NPD and order-delivery process is that new product 

development process defines single new item to the portfolio, and order-delivery 

presents the actual process which produces products to the customer. The relation 

between product process and order-delivery process is presented in Figure 2. 
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Figure 2 Product creation processes; Product process is focused on the product in 

portfolio, while Order-Delivery process is concerned with the actual product 

delivered to the customer (Adapted from Saaksvuori & Immonen 2008) 

2.1.3 Productization as a concept 

Service productization 

Productization is often related in the concept of developing services or professional 

services to more like tangible, physical product (Saaksvuori & Immonen 2008, 

Jaakkola 2011). It is argued that like physical products, services should be 

standardized, defined, repeatable, configurable, automatized, priced and analytically 

developed (Saaksvuori & Immonen 2008, Parantainen 2007). 
Standardizing and specifying the service is driven by the realization that a value of 

the professional service is difficult to understand by the customer (Jaakkola 2011, 

Parantainen 2007).  When the service is well defined and articulated, the object of 

exchange is easier to understand. One way to accomplish this is a making service 

blueprint. This should reduce the required investment in sales activity (Jaakkola 2011, 

Parantainen 2007).  

According to Jaakkola (2011), customers perceive a risk in sales situation, when 

they are buying a professional service. To reduce the feeling of risk, the service offering 

should be explicitly listed to a customer, and tangible features should be added in the 

service (Jaakkola 2011, Parantainen 2007). Parantainen (2007) emphasizes the 

importance of static and simple pricing; when customer knows how much he is paying 

for the service, there are no need to worry about unexpected payments affected by the 

complex, ambiguous pricing. 

To reduce routine work and make services more effective in the means of time and 

cost, service processes and working methods should be standardized and systematized. 

The aim is to offer same, high-quality service with low cost to every customer in spite 

of varying customer inputs. (Saaksvuori & Immonen 2008, Jaakkola 2011, Parantainen 

2007). 

It is noteworthy to point out that term “service productization” is only used by 

Finnish authors. However, the idea about reaching efficiency in service processes 
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through standardization and automation is not usually presented under the term 

productization. For example, widely used concept of service blueprinting is used to 

define and standardize service processes. (Fließ & Kleinaltenkamp 2004) 

Productization in Software Business 

Artz et al. (2010) present productization as a roadmap from a customer specific 

software projects to standard software product. While the purpose of productization 

is similar than one presented by Jaakkola (2011) and Parantainen (2007), there are 

some fundamental differences in the terminology.  

Similarities between Artz et al.'s (2010) and Jaakkola's (2011) findings are that 

the initial product before productization is not defined, standardized and repeatable, 

while the end result is. However, Artz et al. (2010) presents the productization as a 

process which a company goes through, like a roadmap instead of set of instructions 

to define product so that it is defined, standardized and repeatable. 

Productization vs. NPD 

Suominen et al. (2009) compares productization to New Product Development (NPD), 

and defines it as a standardized process which aims to produce a high quality 

commercial good or service viable in the market from produced information. “Produced 

information” is the outcome from basic research, and has a focus on exploratory 

technology. This information is “molded together” to create innovative product which is 

viable on the market. The process is presented in Figure 2. This approach includes the 

NPD inside the productization process, but also emphasis the innovativeness and market 

viability. (Suominen 2009). 

  

 

Figure 3 Productization in the innovation process in the context of NPD (Suominen 

2009) 

While service productization is more stabilized and clearly defined concept, 

Suominen’s (Suominen 2009) approach is more suitable in common use. In short, 

while there are differences between definitions of term productization it can be 

argued that productized product is defined, standardised and repeatable. 

Furthermore, productization process can be considered as a list of procedures which 

ensures that listed requirements are fulfilled. The following definition of 

productization is used in this thesis: 
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Productization is a process, which starts from an idea to fulfil need or solve a 

problem of the customer, and ends with a defined, standardised and repeatable 

product. The benefits of productized product are clearly and explicitly expressed 

from the problem point of view, so that the product is easy to sell and buy. 

2.1.4 Product variety and customer order point 

Many things associated with physical, tangible products were established in the late 

of 19th 'century, when the era of mass production begun. Basic principles behind 

the concept were flow, economies of scale, product standardization and focus on 

low costs and low price. In short, it made possible to manufacture similar products 

to everyone with low cost (Pine 1993). In this case, customer chooses a standard 

product, and does not change any features of the product with the choice (Hilletofth 

2009, Hvam et al. 2008). 

The opposite of the mass production is one of a kind production, where the 

whole product is built to fulfill requirements of a single customer. Power plants, 

cruise ships and factories can fall to this category. This kind of production is also 

called Engineer-To-Order (ETO). (Hilletofth 2009, Hvam et al. 2008). 

Different supply chain types are defined by the customer order decoupling point 

(COP), also presented in Figure 4. Activities inside the company are divided to two 

separate sections; actions performed before customer orders are received, and the 

ones performed after customer order has been received. Obviously, the variability of 

the product correlates directly with the COP, where early COP enables more 

variability and late COP reduces customer’s choice. (Hilletofth 2009, Hvam et al. 

2008). 

 

 

Figure 4 Different supply-chain types depending customer order decoupling point 

(Hilletofth 2009) 

The extremities are quite straightforward in the means of variability; make-to-

stock products have no variability, and engineer-to-order products have maximum 

variability. Production types between extremities are the concepts where mass 
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customization, modular products and configuration systems are pushing the 

boundaries to enable high variability and short delivery times while being cost 

effective. (Hvam et al 2008, Pine 1993, Saaksvuori & Immonen 2008, Kratochvi´l 

& Carson 2005). 

While Hiffletofth (2009) presents eight different supply-chain types, in the 

means of product variety these options can be reduced to four  depending how 

customer affects to features of the product with his actions (Huhtala 2009). When 

customer chooses standard product, which can thought as a Make-to-Stock, 

customer does not change properties of the product with the choice. In a case of 

pure product configuration, product properties are chosen by the customer from the 

property pool, which matches to the product variants defined by the company. Third 

type of variety is defined when customer defines product properties which are 

outside of the pool of variants. Engineer-To-Order products fits in to this category. 

Fourth category is defined as combination of former three categories so that in 

addition to purely customer defined structure, there are also standard structures 

and/or configurable structures (Huhtala 2009). 

According to Hvam (2008) it is possible to broaden order decoupling line as a 

Customer Order Specification Decoupling Line, where general product 

specifications are defined before customer order point and customer specific 

specifications are defined after the COP. Different types of specification processes 

are presented in Figure 5. Depending on the position of the COP, the specification 

process can be very different. When the product is make-to-stock kind, all product 

specifications can be generated within the product development process, and these 

specifications are used for every single produced item. On the contrary, with 

tailored products part of the product specifications have to be worked out for every 

offer. (Hvam et al. 2008).  



18 

 

 

Figure 5 Different types of specification processes (Hansen 2003 through Hvam) 

2.2 Configurable product 

Product characteristics have a great effect on how product is developed, sold, 

produced and developed. In the context of this study, configurable products are the 

most interesting type of products, since they enable cost effective way to create 

product variety. (Olhager 2003, Pine 1993)  

Usually configuration refers to an activity, where product variety is created in 

late phases of order-delivery process. A product can be considered as configurable, 

if it is tailored according to customer needs from pre-defined components or 

modules. Definition of new modules is not required as a part of order-delivery 

process with configurable products. Configurable product has also pre-defined 

general product structure, and configurable product is designed to meet a specific 

range of customer requirements. (Hvam et al. 2008, Kratochvi´l & Carson 2005, 

Tiihonen et al. 1998). 

Pulkkinen (2007) concludes that configuration as an object is one possible 

arrangement of components and their relations, and it has a purpose. The purposes 

between different configurations are somewhat similar. (Pulkkinen 2007). 

Configuration as an activity is as process, where customer requirements are 

input and the process creates an individual product definition which is a member of 

the product family. The configuration activity contains component choosing, 

establishing relationships between components and finally testing compatibility and 

goal satisfaction. Main elements around configurable product are displayed in 

Figure 6. (Brown 1998). 
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Figure 6 Configuration task carried out by a configurator (adapted from Pulkkinen 

(2007).) 

2.2.1 Product structure 

Product structure, or sometimes called architecture, is a scheme how physical 

objects of the product represent different functionalities of the product, and how 

those objects are arranged and how objects interact to each other. Product structure 

can be either modular or integral. (Ulrich & Eppinger 1995) 

Product structure can be divided in three different levels; products, 

subassemblies and components (Jung-Ug Kim & Yeong-Dae Kim 1996). Product 

consists from subassemblies, which are combination of lower-level subassemblies 

and components (Jung-Ug Kim & Yeong-Dae Kim 1996). Jansen et al. (2005) 

names these as sales items, deliverable items and source items. While these levels 

present whole part-connections of objects, they also represent an idea to divide 

product structure hierarchy according to stakeholder specific views to the product 

(Jansen et al. 2005). Similar kind of approach is presented in service blueprint 

concept, where views to the service process are divided to front-office and back-

office. (Fließ & Kleinaltenkamp 2004) 

Modularity is perhaps the most important characteristics of product structure 

(Ulrich & Eppinger 1995). For example, Pine (1993) proposes that a modular 

product is the best method to add variety while minimizing costs. Ulrich & 

Eppinger (1995) states that product structure is modular, when physical objects 

implement one or a few different functions, interactions between objects are strictly 

specified and these interactions serve functionalities of the product.  

Integral product structure, in turn, is a form where multiple physical objects are 

needed to implement single functionality or multiple functionalities are 

implemented by single physical object. Additionally, the interfaces between objects 
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are not well defined and do not primarily serve any functionalities of the product. 

(Newcomb et al. 1998, Ulrich & Eppinger 1995) 

Product configuration is directly related to the concept of product structure. 

Newcomb et al. (1998) defines configuration design as a process, where product 

structure is synthetized to define connections and spatial arrangements of 

components and subassemblies. Additionally, Hvam et al. (2008) describes 

configuration as a process where product is formed from well-defined modules 

based on pre-defined rules and constraints. While modular product structure can 

have various benefits throughout the life-cycle of the product, it is a fundamental 

precondition for configurable products (Kratochvi´l & Carson 2005). 

There are several different types of modularity; component-sharing modularity, 

component-swapping modularity, cut-to-fit modularity, mix modularity, bus 

modularity and sectional modularity. For example, conventional PC-platform is a 

typical example of bus modularity. PC-motherboard has several standardized 

interfaces and performs as common platform for various components like mass 

storage devices, RAM-memory, processor, graphic cards. Standardized components 

and interfaces are the fundamentals of the product modularity. (Kratochvi´l & 

Carson 2005, Pine 1993, Ulrich & Eppinger 1995) 

Product structure can also be linked to different supply chain strategies. 

Typically modular product structure is associated with CTO, ATO and MTO 

strategies, where wide variety of different products is offered to the customer in 

relatively short delivery time. Product structure is one of the main factors affecting 

delivery and production lead times, and therefore affecting positioning of the 

customer order point. (Hilletofth 2009, Hvam et al. 2008, Olhager 2003) 

Product structure of software and services 

It must be noted that Ulrich & Eppinger (1995) focuses only to define 

characteristics and product structure of physical and discrete products. However, 

services and software have product structure as well. Saaksvuori & Immonen 

(2008)  presents an example of product structure of service product, where service 

product is composition of different service functions. 

Due to nature of software development, the structure of the software products is 

quite widely discussed topic. In general, software structure is an “organization of a 

system in terms of its software components, including subsystems and the 

relationships and interactions among them, and the principles that guide the design 

of that software system”. There are multiple approaches how software is divided to 

subsystems, but typically some kind of layered presentation is used. In most simple 

form, software is divided to application layer, data formatting layer and data 

management layer. (Bennett et al. 2006) 

Product platforms 

Gonzales-Zugasti et al. (2000) defines product platform as a module, which is used 

in multiple products. Different products containing same platform modules are 

variants, and these variants form a product family (Gonzalez-Zugasti et al. 2000). 

According to Mayer and Lehnerd (1997), product platforms make possible to create 

new variants with reduced product development time and costs.  

Modularity, component commonality and variety are some main metrics to 

measure product platforms (Jiao et al. 2007). Component Commonality (CC) is used 

to define the number of parent items per component (Bragg et al. 2005).  CC of the 
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product family can be measured with Commonality Index (CI), which refers to an 

average CC value (Collier 2007).  

Ulrich & Eppinger (1995) presents two types of derivative product development 

types based on platform; one, where variants are included in the initial platform 

development effort, and another, where variants are developed after the initial 

platform based product is released. There are couple of proposals that product 

platforms can be designed systemically (Ericsson & Erixon 1999, Gonzalez-Zugasti 

2000). Product platform development itself is a multi-objective optimization 

process, where modules cannot be adjusted independently for every variant 

(Gonzalez-Zugasti 2000, Ulrich & Eppinger 1995). While the main purpose of 

product platforms is to create cost and time savings in product development and 

production, high component commonality is not necessarily a benefit in all 

situations. (Bragg et al. 2005, Ericsson & Erixon 1999, Ratamaki 2004) 

2.2.2 Product bundles 

Product bundling is a marketing strategy, where multiple products are sold as a 

single product. According to Docters (2006), product bundling can have multiple 

goals. It can be used to facilitate customers’ decision making in sales situation, 

displace competitors or make price comparison difficult. Product bundling can be a 

lucrative strategy, when products are intangible and delivery costs of the product 

are low (Bakos & Brynjolfsson 1999). 

Solutions can be thought as a one kind of bundle, where different kinds of 

products are bundled together. Although there is no established definition for the 

term “solution”, it is usually referred as combination of products and services. 

(Nordin 2010, Yongtae Park 2012, Yongtae Park 2012) 

Product bundles can be thought as a highest level of product structure, since 

bundle or solution is an encapsulation of existing sales items. Therefore, five 

different product structure levels can be identified from the literature; solutions, 

sales items, delivery items, modules and components. 

2.3 Product data management 

2.3.1 PDM systems 

The whole concept of product data management arises from the use of computers in 

product development and manufacturing. Different systems, like CAD, CAM, CAE 

and CIM produces massive amount of data related to product, and all that data 

might have been stored in different systems and different formats. Multiple data 

management system definitions been presented to address this problem, but PDM is 

a common term for systems handling all product related data. (Philpotts 1996) 

While product data management gathers multiple abbreviations to one, it can be 

considered as a subsystem of product lifecycle management (PLM). It must also be 

noted, that these terms does not necessarily refer only to the actual IT-systems 

which are used to handle product data, but they also represent a broader concept of 

systematic, controlled approach for managing product related information. 

(Saaksvuori & Immonen 2008) 

Components of the PDM system can vary, but basic functionality should include 

information warehouse or file vault, product structure management and 

configuration management. Information warehouse refers to the actual electronic 

data storage, where files and product data is stored.  This can be achieved with 
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some kind of file-server or database, which is connected to PDM system, so that the 

data can be accessed through the system. (Saaksvuori & Immonen 2008, Philpotts 

1996, Stark 2004). 

2.3.2 Product lifecycle management 

Although Product Lifecycle Management (PLM) is a concept alike to PDM, it 

emphasis the word “lifecycle”, meaning that product data management should not 

be only engineering and R&D related problem (Saaksvuori & Immonen 2008, 

Philpotts 1996). However the purpose of this research is not to argue what acronym 

should be used when referring to concept of product data management. 

While it can be argued that product life cycle (PLC) is a rather stable and widely 

studied concept, it must be noted that the context where term product life cycle is 

applied may vary. Traditionally PLC is presented as a plot representing sales of a 

certain product over time. This plot or S-curve is divided to different phases 

depending on the direction of the curve. Phases are typically labelled as 

introduction or development, growth, maturity and decline. This viewpoint has a 

focus on profits and company product strategy instead of the actual product. 

(Anderson 1984, Klepper 1996, Levitt 1965). 

In the context of product data management, product life cycle refers to processes 

the product goes through. According to Saaksvuori & Immonen (2008), this can be 

both product process or order-delivery process. Product process includes new 

product introduction, product development, product maintenance and marketing 

processes. Order-delivery process, in turn, has five phases, which are sales, 

procurement, manufacturing, delivery and service or maintenance. 

 

 

Figure 7 Product and Order-delivery processes and their relation (adapted from 

Saaksvuori & Immonen 2008). 
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2.3.3 Product data 

Philpotts (1996) describes two different data types; (1) actual product data, and (2) 

meta-data, which can be thought as information about the data. Saaksvuori & 

Immonen (2008) calls the former as a definition data of the product, and also 

presents (3) life-cycle data of the product as an own respective data type. In general, 

all information which is used to define product so that it can be manufactured and 

supported can be considered as product data. 

All the documents that define the actual product can be thought as definition 

data. According to Philpotts (1996), this can include various different document 

types, like product configurations, part definitions, design data, specifications, 

CAD-drawings, geometric models, images, drawings, photographs, engineering 

analysis models, manufacturing process plans and routings, numerically controlled 

part programmes, software components of products, electronically stored 

documents, audio and live video annotations, hardcopy documents and project 

plans. It must be noted that supplier information is also considered as product data 

(Saaksvuori & Immonen 2008, Kropsu-Vehkapera 2011). 

Metadata of the product is needed to structure the information. Metadata does 

not have actual data about the product itself, but only information about the product 

data objects. It defines the relations and structures of the data objects and type of 

data documents. Metadata also determines access rights and procedures required for 

correct data handling. Life cycle data of the product refers to product’s stage in 

product process or order-delivery process. (Saaksvuori & Immonen 2008, Philpotts 

1996). 

Specifications 

There are couple of viewpoints what product specifications stand for. Ulrich & 

Eppinger (2008) defines that product specification is an exact and precise statement 

about what the product needs to do. Product specifications are created based on 

customer's needs.  In other words, product specifications are written description of 

the product based on requirements of the product. 

 Hvam et al. (2008) considers that product specification defines how product 

will be produced, assembled, delivered, used, serviced and recycled or disposed. 

For example, specifications can be an offer, drawing of the product, list of parts, 

production plan, assembly instructions etc. This approach to product specification 

does not vastly differ from the definition of product data. 

2.3.4 Product data in different functional areas 

Although historically product data management is mainly focused in engineering 

functions, there is a need for a wider utilisation of product data management in 

several other functional areas (Saaksvuori & Immonen 2008, Kropsu-Vehkaperä 

2011).  

Functional area can be considered as a person, area or department which is 

responsible to carry out some business function. Functional areas, functions or more 

generally, stakeholders in a company can be production, Resesarch and 

Development (R&D), adminstraton, customer service, distribution, finance, human 

resources, ICT, marketing and sales (Carysforth & Neild 2006). It must be noted 

that there are some differences how different business functions of the company is 

called depending the source. However, base content of the business functions 
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between sources is no conflicting. For example, Kropsu-Vehkaperä (2011) states 

that production is typically divided to sourcing, manufacturing and delivery, while 

Saaksvuori & Immonen (2008) discusses them respectively. (Saaksvuori & 

Immonen 2008, Kropsu-Vehkaperä 2011, Carysforth & Neild 2006.) 

Although there is a common understanding that a common understanding about 

the product throughout the company should be created, the product data 

responsibilities and requirements between business functions are not widely 

studied. Saaksvuori (2008) lists R & D, production, after sales, sales and marketing, 

sub-contracting and sourcing and procurement as the typical users of the product 

data, and . Kropsu-Vehkaperä (2001) has researched product data needs between 

different functional areas, and proposes a stakeholder specific view to a product 

structure. The need for stakeholder specific product structures and views to product 

data has been presented earlier in several sources, but usually they usually lack the 

actual content of these views (Saaksvuori & Immonen 2008, Bennett et al. 2006, 

Peltonen 2000). Product data content used and created by different stakeholders is 

presented below. 

R&D 

Research and development have always been the initial part utilising PDM systems, 

and therefore the type of product data they create, handle and use is mainly 

technical. Also, most of the product data is created in R&D phase of product 

development. Product data concerning research and development is listed in Table 

1. (Antti Saaksvuori 2008, Ulrich & Eppinger 1995) 

Table 1. Product data content created and used by R&D 

Product data content Reference 

Assembly drawings 

Workshop drawings 

Strength calculations 

Testing information 

Part list 

Product design 

Configuration rules 

Product structures 

Product changes 

Antti Saaksvuori (2008) 

Part geometry 

Materials 

Tolerances 

Industrial design control 

documentation 

Product specifications 

Engineering drawings 

Ulrich & Eppinger (1995) 

Sales and Marketing 

While sales and marketing are two different business functions, they are handled 

together in literature. In general, marketing has also responsibilities to create some 

of the product data, mainly marketing material, while sales are only in using end of 
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product data. Product data concerning sales and marketing is listed in Table 2. 

(Saaksvuori & Immonen 2008, Kropsu-Vehkaperä 2012, Carysforth & Neild 2006). 

Table 2. Product data content created and used by Sales and Marketing 

Product data content Reference 

Marketing material Saaksvuori & Immonen (2008) 

Marketing plan including specifications of 

products 

Marketing Objectives 

Marketing Strategies 

Marketing Programs  

Cooper (2001) 

 

Sales plan Ulrich & Eppinger (2008) 

Sales package description defining sales 

item combinations 

Commercial and technical marketing and 

sales material 

Service pricing and customer deal 

instructions 

Configuration guidelines: recommended 

configurations, marketing/sales 

limitations, customer specific 

configurations 

Delivery times and sales channels for 

products for sale 

Customer service descriptions 

Kropsu-Vehkaperä (2012) 

 

Manufacturing and Production 

While some authors divide delivery and distribution as an respective business 

function (Carysforth & Neild 2006), in this thesis manufacturing, delivery and 

distribution is presented under term production. Production is mainly the user of the 

product data, although in some occasions it might define design changes to the 

product to increase its manufacturability. Product data content used and created by 

production and manufacturing is presented in Table 3. (Saaksvuori & Immonen 

2008, Cooper 2001, Kropsu-Vehkaperä 2012). 

Table 3. Product data content created and used by Manufacturing and Production 

Product data content Reference 

Production device information 

Product changes in: 

- Components, 

- plans 

- drawings 

Saaksvuori & Immonen (2008) 

Piece-part production process 

definition  

Quality assurance process definition 

for the product 

Assembly scheme of the product  

Cooper (2001) 
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Instructions for: 

- manufacturing process guidelines 

- item testing 

Production BOM with supplier/OEM 

information 

Purchaser of an item 

Vendor 

Lead times 

Lot size 

Order frequency 

Purchasing price 

Mode of purchasing if original 

equipment manufacturer 

Delivering plant with outsourced 

services:  

- Service descriptions 

- Local costs 

Packing instructions 

Compliance and document 

requirements 

Package identification marking 

Information on shipping lot size 

Fuidance for picking 

Guidance for service implementation: 

- Roles and responsibilities 

Kropsu-Vehkaperä (2012) 

 

Sourcing and Procurement 

In some contexts sourcing and procurement are handled as same business function. 

In this thesis, all purchasing related business functions are considered as same 

entity, since distinctions between purchasing, sourcing and procurement are not 

relevant considering the subject of this study. Product data used and created by 

sourcing and procurement is displayed below in Table 4. (Saaksvuori & Immonen 

2008, Kropsu-Vehkaperä 2012) 

Table 4. Product data used by Sourcing and Procurement 

Product data content Reference 

Availability of components 

Delivery time for components 

Supplier information 

Saaksvuori & Immonen (2008) 

Purchaser of an item 

vendor 

lead times 

lot size 

order frequency 

purchasing price 

Mode of purchasing if original equipment 

manufacturer 

Delivering plant with outsourced services:  

service descriptions 

Kropsu-Vehkaperä (2012) 
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local costs 

Customer service or After Sales 

According to Saaksvuori & Immonen (2008), after sales and customer service are 

nowadays significant utilizers of product data. Product data used by customer 

service and after sales is displayed below in Table 4. (Saaksvuori & Immonen 2008, 

Kropsu-Vehkaperä 2012) 

Table 5. Product data used by Sourcing and Procurement 

Product data content Reference 

Product error correction plans and 

roadmaps 

Instructions for troubleshooting, testing 

and system set-ups 

SW correction packages and information 

on new SW releases 

Change information for products and 

supporting infrastructure 

Kropsu-Vehkaperä (2012) 

 

Spare parts 

Product structures of different versions of 

manufactured and delivered products 

Product maintenance information 

(Saaksvuori & Immonen 2008) 

 

2.4 Productization of configurable product 

Productization as a process can be considered as product creation process, where 

the end result is defined, standardised and repeatable product. Repeatability of the 

product is defined by the Customer Order Point (COP); early COP results as good 

variability and bad repeatability, while late COP results as a better repeatability and 

worse variability. Configure to Order (CTO) products seek to gain benefits from 

both ends; product variety creation is postponed to happen after customer order 

takes place. 

New Product Development refers to a process, where product is developed from 

an idea to an end product. However, most of the new products are new variants or 

incremental products, which are created based on existing product lines and 

platforms. Modular product structure can drastically reduce the time needed for this 

kind product development. Also, new portfolio items can be created by simply 

creating a product bundle from existing portfolio items. 

Product data management is integral part of product creation. The product, as a 

portfolio item is defined and standardized by product data, which is created within a 

productization process. The actual delivered physical product is created in Order-

Delivery process, in which the product data created in productization process is 

utilised.  COP defines also the relation between product data creation and 

utilisation. Early COP results as a lesser amount of product data created in 

productization process. With engineer to order products, the data about the product 

is nonexistent before customer order takes place. With mass manufactured products, 

products are defined completely in the productization process, and customer’s 

decisions do not affect that data. 
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With configurable products, the matter of product data creation is more 

complicated. Configurable products require a generic product structure, which 

dictates the possible configuration options. In that sense, configurable products are 

defined in some extent before COP. However, the level of product definition before 

COP depends completely on modularity type and product structure of the 

configurable product. 

Product structure is a scheme how physical objects of the product represent 

different functionalities of the product, and how those objects are arranged and how 

they interact with each other. Product structure can be either integral or modular, 

and modular product structure is a crucial precondition for configurable product. 

Figure 8 displays a synthesis how product data can be linked to product structure. 

 

  

Figure 8 Product structure presenting whole-part connections, configuration rules 

and product definition data in context of product structure. 

 

Five different product structure levels can be found from the literature. The 

highest level is a solution or bundle level, which is an encapsulation of sales items. 

Sales item can be divided to delivery items, which are the items actually delivered 

to the customer. Delivery products consist of modules or subassemblies, which can 

be built from lower-level subassemblies and components. 

Different product structure levels present the views of different organisational 

units to the product structure. Generally sales is more concerned about the higher 

level of the product structure, while R&D and production is more concerned on 

lower levels of the product structure. Delivery and distribution is mainly interested 

in the delivery item level of the product. 

Product structure can be generally linked to different customer order point types. 

When COP is MTS, customer’s choice has effect on the Sales item level of the 

product. If there are multiple delivery options for the product, customer choice has 

effect on delivery item level of the product. If product is CTO kind of product, 
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customer choice can have effect on all levels of the product structure depending on 

the configuration rules. However, all the components and options are pre-defined 

with configuration rules.  

If new components are added or current components are modified in order-

delivery process, product can be considered as ETO kind of product. COP relation 

to product structure and is presented in Figure 9. Figure 9 has also formal UML-

notation to represent whole-part structures of different product structure levels, and 

presentation which levels of the product structure is main concern of different 

stakeholders. 

 

 

Figure 9 COP relation to product structure, stakeholder specific interests of the 

product structure and whole-part connections between product structure levels 

In short, special characteristics of productization of configurable product can be 

synthetized on three main theses. First of all (1), product structure of the 

configurable product needs to be created and maintained, so that product structure 

dictates the modularity, whole-part connections and configuration rules of the 

product. Secondly (2), different views to the product structure are required, so that 

every stakeholder has access only to the relevant part of the product data. Thirdly 

(3), it should be defined what product structure levels are affected in configuration 

activity, so that the customer order point for the product can be optimized. 
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3 Rapid productization in case companies 

3.1 Rapid productization 

During the sales negotiations, customer can state requirements which cannot be 

fulfilled with current portfolio. In that kind of situation, there are couple of possible 

outcomes. First of all, the customer demand can be rejected, which can be the end 

of sales situation. Another option is to add customer demands to a new product, 

which will be launched in future through standard new product development 

process. However, this might mean that this particular customer will be lost, since 

usual NPD process can take too much time. Third option is to create a tailor made 

product, which fulfils customer’s needs and can be created in a timeframe suitable 

to the customer. This option is called rapid productization. 

The base problem with rapid productization is the gap between customer 

requirements and current portfolio offering. When the gap is defined, it is simply a 

strategic decision whether to deny or implement it. Also, the magnitude of the gap 

affects to the decision whether the implementation is carried out with the rapid 

productization process or new product development process. However, it is not self-

evident what information about the gap has to be defined before there is enough 

information available to make right decisions. 

Possible outcomes of customer requirements and information flows are 

represented in Figure 10 (Hänninen 2012). Sales analyses the requirements of the 

customer needs to figure out if the need can be satisfied with some existing product. 

This analysis can trigger Rapid Productization case, which can result as Rapid 

Offering for the customer.  

If there is no possibility for rapid productization, customer requirements are 

utilised in conventional NPD case. While customer requirements might be 

implemented with some new product, the result is that there is no Rapid Offering 

available in that particular case. 

 

 

Figure 10 Possible outcomes of customer requirements and information flows 

(Adapted from Hänninen 2012) 

Since concept of rapid productization is still quite immature, presented definition of 

rapid productization requires some critical examination from two different 

viewpoints. First, the order-delivery or customer process of the company defines 

how individual products are sold and delivered to the customer. Within this 

viewpoint, it is beneficial to talk about delivery items instead of products. 
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Another point of view is the NPD process, where new products to the product 

portfolio are created. The distinction between these two viewpoints is critical, since 

the way products are defined depends heavily on the process the product is going 

through. It must be also noted that the presented definition of the rapid 

productization leaves the boundaries between current products, rapid productization 

and new product development unambiguous. The following chapters should also 

clarify the differences between these entities. 

3.1.1 Rapid productization in the context of order-delivery process 

COP dictates the type of the order delivery process of the product. Because rapid 

productization triggers from the sales negotiations by definition, it could be 

deducted that the distinction where a certain order-delivery process can be 

identified as rapid productization process depends on the usual order-delivery 

process and the usual COP of the product. 

For example, a company can have configurable product, which is built from 

standard parts and modules, and the amount of possible variants are restricted by 

configuration rules. When during the sales negotiations customer states a 

requirement which cannot be fulfilled with any configuration available, it can 

initiate a rapid productization process. 

In order to clarify the concept of rapid productization, it must be noted that the 

rapid productization process finishes with an offering to a customer. Thus, after the 

process of rapid productization there is a standard order-delivery process, where the 

product is created and delivered to the customer. Rapid productization in the context 

of order-delivery process is presented in Figure 11 Rapid productization in context 

of order-delivery process. 

 

 

Figure 11 Rapid productization in context of order-delivery process 

It can be argued that rapidly productized delivery item may affect to the order-

delivery process so that it cannot be carried out in a standard way. However, the 

order delivery process is excluded from rapid productization process for the sake of 

this study. 
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3.1.2 Rapid productization in the context of new product development 

Both rapid productization and new product development produces new products. 

While it is clear that new product development process produces a new product to 

the product portfolio, it is not necessarily the case with rapid productization. The 

outcome of the rapid productization is a new product in a means that the company 

has not yet delivered that kind of product and it does not have that kind of item in 

portfolio. 

Ideally, in standard new product development process the product data of the 

product is carefully created in different phases, so that it can be ensured that the 

product can be produced and delivered. The lack of formal procedures in rapid 

productization process can emerge as unexpected problem. 

Thus, the restriction to the concept of rapid productization is made, that it does not 

take a stance on the question whether the outcome of the rapid productization is a 

portfolio item or not. Rapid productization in the context of new product 

development is presented in Figure 12. 

 

Figure 12 Rapid productization in the context of new product development 

While there is a ‘portfolio analysis’ presented in Figure 12 after the rapid 

productization process, this study does not try to imply that the portfolio analysis is 

carried out after the RP-process nor that the outcome of the portfolio analysis would 

always be a new portfolio item. The picture above should be understood in the way 

that some kind of portfolio analysis has to be executed before the outcome of the 

rapid productization process can be considered as a portfolio item, and the portfolio 

analysis itself is excluded from the rapid productization process. Also, the content 

of the portfolio analysis task is outside of the scope of this thesis. 

3.2 Data collection 

Data collection of the empirical part was conducted with semi-structured 

interviews. Fourteen different persons were interviewed from three case companies; 

one SME and two large-scale enterprises. As an addition to interviews, publicly 

available information about case companies’ products was also used as a data 

source. 

Two different interview frameworks were used, since useful data for this thesis 

was available from earlier studies. The content of interviews was similar in general; 

the one used with the case company C was little bit wider and contained more 
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questions. Framework used with case companies A and B was more focused to 

answer questions of this thesis, and irrelevant questions included in another 

interview framework were excluded.  

The empirical data analysis was conducted in context of literature research. 

Three main points from every case company were analysed; product structures, 

stakeholders of rapid productization process and data needs of different 

stakeholders. 

3.3 Case company A 

Three persons were interviewed from the company A. The functional areas these 

persons were working were sourcing, R&D and production and all of them had 

several years of working experience in the company. While interviewing material 

were used as a main data source, publicly available information like company’s 

public product catalogues and web-pages were also used to form a holistic 

understanding about the products of the company. 

3.3.1 Company information and products 

Case company A is a SME providing playground equipment. Company’s product 

portfolio varies hugely depending how the company’s product is understood. From 

a problem point of view, their product offers an environment to play, spent time and 

go for some physical activity for all kind of people. Case company A offers 

playground environment with required services to deliver, install and maintain the 

environment serving the need. The playground environment is built from different 

entities. For example, a typical environment targeted to families with kids can 

contain different sales items, like sandbox, slide, monkey bars, swing, thrash and 

couple of benches. These sales items can be further divided to modules, components 

and source items. Also, required services to install deliver and maintain the 

environment can be included to the offering. 

The amount of sales items in the case company A’s portfolio is around one 

thousand, and sales volumes per sales item vary from one to thousand items per 

year. Company has two kind of product types in the means of COP; standard 

products, which are pre-defined configurations and presented in product portfolio, 

and configure to order products, which are built according to the customer wishes 

within boundary conditions. The product is modular, and both configurable and 

standard products are built from same base modules. The modularity type of the 

products is combination of cut-to-fit and sectional modularity, which allows the 

greatest degree of variety to the product. 

Since the product type of the company A is configurable like Lego pieces, the 

amount of possible configurations which can be built from the pieces is practically 

endless. So, in that sense every single configuration can be considered as a new, 

unique product, although it is not included in product portfolio. Also, because the 

configurability of the product is so tremendous, the design and specification work 

required after customer order point is quite large. 

It is also beneficial to remember, that the company provides solutions. In this 

sense, there are two kinds of configuration processes in case company A. The one, 

in which new sales item is configured from standard components, and another, in 

which different sales items and services are bundled as a compelling solution. 

Product structure of standard products of company A is presented in Figure 13. 



34 

 

 

Figure 13 Product structure of standard solution of the company A 

To elaborate the product structure presented in Figure 10, it is beneficial to give 

some practical examples what different levels of product structure represents in the 

context of case company A. First of all, the solution level represents the entity 

provided to customer. This solution has multiple sales items, which can be pre-

configured items or new configurations within the configuration constrains. 

Solution can include also service items, like installing and care. One configuration 

can include multiple physical entities. Sales items can be divided to delivered 

entities, modules, source items and components. In some cases, single component 

can represent module, delivery item and sales item. 
Although the interviewing material did not provide answer how service items 

are structured, in pre-defined configurations company A had publicly visible 

product data how many hours of installing work is required for this configuration. 

This leads to a conclusion, that selected items and configurations have an effect to 

the service items too. However, it is impossible to say whether the services are 

handled as respective sales items or if they are included in product configurations so 

that single sales item can have physical and service delivery item. 

3.3.2 RP process and stakeholders 

Rapid productization in company A occurs, when customer requirement cannot be 

fulfilled with product configuration. According to the interviewees, there are two 

typical solutions to the customer’s requirement. Sometimes rapid productization is 

executed by buying the needed element from the 3
rd

 party supplier, but in most 

cases the rapid offering is produced in-house. 

When sales in the case company A are confronted customer requirement which 

cannot be fulfilled with pre-defined product configuration, the customer’s need is 

presented to the configuration team. If the requirement does not fit inside 

configuration boundaries, it is presented to the R&D. R&D evaluates the strategic 

fit of the requirement, how much time and money it takes to implement or possibly 

proposes a sub-contractor capable to implement the requirement. If there is some 



35 

 

uncertainty about the manufacturability of the offering, production manager is 

enquired. 

Another possible route is that sales or configuration team analyses that the best 

way to fulfil the customer requirement is to buy the needed element from the 

customer. In these cases, sales or configuration team directly enquires sourcing and 

procurement about the availability of the required item. Rapid productization 

process results and stakeholders in case company A are presented in Figure 14. 

 

Figure 14 Swim lane chart containing rapid productization stakeholders and different 

end result variations in case company A 

Like presented in Figure 11, in case company A the process is driven by the 

marketing manager. However, it was mentioned that in cases where there were seen 

more demand for the product being designed, product management takes 

responsibility of the product and in these cases the end result would be new 

portfolio item. These cases are excluded from the investigation of this research, 

since in context of rapid productization they can be considered as new product 

development. 

3.3.3 Product data needs and responsibilities of different stakeholders 

Information need in sales situation is quite simple from sales point of view. The 

starting point for the quotation is the customer requirement. The customer 

requirement can be either functional or specific, technical-level requirement. The 

difference is somewhat significant, since one functional requirement can be fulfilled 

with several different technical solutions. However, if the customer requirement is 

technical specification, there may be a need to find out what is the functional 

requirement behind this technical requirement. 

When sales can’t find a product for the customer and they contact to different 

stakeholders with their need, they are primarily interested only couple of things; can 

this requirement implemented, and what is the delivery time and price. 

Rapid offering 1 – New third party component 

When customer need is fulfilled with new 3
rd

 party component, product data needs 

are quite straightforward, and the stakeholders responsible are primarily sourcing 
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and procurement. When vendor is already familiar and there are contracts with the 

vendor, only required information to find out is delivery time and price.  

However, with the new vendor the situation is completely different. Since 

company A takes responsibility for all products they deliver to the customer, there is 

a certain quality standard required from the vendor. Official procedure to make 

contract with a new vendor has multiple phases and can take considerable amount 

of time. Figure 15 has a representation of product structure new sales item when 

rapid productization is done by purchasing new third party item. Ultimately it is 

required to find out what need to be purchased, which vendor can deliver the item, 

how quickly we can deliver it to the customer and how much does it cost.  

 

Figure 15 Case A product structure of new 3rd party item 

Rapid offering 2 – New component 

When the customer requirement falls under a product company A manufactures 

themselves, which are configurable products, there is a need for closer examination. 

R&D is responsible to evaluate if the customer requirement is feasible at all, how 

much does it cost and how much it takes time to develop a new component for the 

customer. The design work might be outsourced, but it does not change the primary 

product data needs in the situation. If there is some uncertainty about the production 

of the new component, production is the consulting stakeholder. Of course, the cost 

and production time of the new component is also evaluated, but this is in most 

cases quite straightforward, and according to the production manager, it does not 

differ from the normal situation. The minimum amount of product data needed to 

evaluate production requirements is some kind of drawing of the product.  

However, the configuration containing the new component must be modelled 

and designed. Since there are already procedure for making new, unique 

configurations from familiar components, it can be guessed that there are no huge 

difference between the design process whether the case is about rapid 

productization or not. Figure 16 has a product structure representation of rapid 

offering when new component is required. 
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Figure 16 Case A product structure of rapid offering with new component 

3.3.4 Difference between rapid offering and new portfolio item 

It is noteworthy to point out that product portfolio of the company A is quite vast 

and production volumes are quite low. Every single design of delivered 

configuration is stored to the database, and occurred problems in the delivery 

process are also recorded. It was pointed out, that this information is available, 

when company A creates a new portfolio item from already delivered product. 

This information can be used as a starting point, when already delivered rapid 

offering is taken to the product portfolio. However, it still goes through formal 

product development milestones, where all formal product data is created. It was 

pointed out that it can include testing, some product development and sales & 

marketing material creation. 

3.4 Case company B 

Three persons were interviewed in two respective interviews from the case 

company B. Web pages of the company and other publicly available information 

were also used as a data source. 

3.4.1 Company information and products 

Case company B is a global, large-scale enterprise providing services and consumer 

electronics. Service business of the company C is not included in this research, and 

the focus is primarily on consumer electronics. The company’s portfolio has about 

30 different device models, which can be vastly varied. It was pointed out that 

single model can ultimately have even 400 variants, although they are not 

necessarily created. Additionally, case company B has local product portfolio in 

every sales area, and all products are not offered to every customer. While the sales 

volumes of the products can vary, the magnitude of typical sales volume of single 



38 

 

sales item is millions, and there must be at least tens of thousands to hundreds of 

thousands expected sales volume before new variant is even considered. 

Case company B has two kinds of customers; end users, who actually use and 

buy the products, and local sales regions and value-added-resellers (VAR), who are 

actual parties to sell devices to the customer. When end user buys the product of 

company B, customer order point is make-to-stock. However, retailers buy devices 

in larger quantities, and they might want some modifications to the current 

products. From now on, the customer means an internal or external party, which 

sells masses of products to actual end users, and therefore they can state their own 

needs about the product. The actual user of the product is referred as an end user. 

Products of the company B have a modular product structure. Modularity type is 

some kind of combination of component swapping, component sharing and bus 

modularity. More specifically, most of the products are based on five to ten 

different product platforms, and these platforms are used to create derivative 

products.  

Most variants that company B creates are planned in the initial platform 

development process. These variants can have different hardware components for 

different sales regions or value-added resellers, but the devices are still based on 

same model. This can be achieved because customer requirements for certain 

hardware elements are known upfront. However, it came up in the interviews that 

company has history about doing variants based on already existing product, and 

these cases can be considered as rapid productization. 

The actual product is discrete, physical product which is delivered in a package 

containing different accessories, like user manuals and cables. The main product is 

combination of software and hardware, and it can be further customized by the 

customer. This means that end user can install third party software to the device, 

and therefore customer customizes the device to his or her own needs. However, the 

user made customization happens after the product is already, and therefore it does 

not affect to the product in company’s point of view. Standard product structure of 

the company B is presented in Figure 17. Although accessories are also developed 

mainly in-house by respective department, in this thesis it is relevant to handle them 

only in delivery item-level. 
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Figure 17 Standard product structure of case company B 

3.4.2 RP process and stakeholders 

Since the end user simply selects a variant which most correctly suits to one’s 

needs, he or she cannot affect the variability to the product. However, retailers can 

have certain requirements about the product, and in these cases some customer 

tailoring may happen. It must be noted that some customer specific requirements 

are known in advance, and required variants to these customers are planned in the 

initial platform development. Rapid productization in company B occurs, when 

customer requirements are received in the customer order point, and new variant is 

created to fulfil these requirements. 

There are two different types of variability made to the customer. Sales 

organisation has authority and own logistics to make different product bundles to 

the customer. Since these bundles do not have effect to the original product, there 

are no involvements from other organisations, like R&D or product management. 

These bundles can be achieved by adding different, either own or third party 

accessories to the product package. 

Another situation arises when customer requirements have some effect to the 

product itself. At first, when sales realises that they do not have a product for the 

customer, some kind of sanity check is made to customer requirements. In practise 

it means that R&D is consulted if there are any obvious barriers, which can 

terminate the project, visible in the requirements. However, it was pointed out that 

this sanity check is highly case-dependent, and relevant stakeholders included can 

vary. 

When sanity check is made, the impact of the rapid productization project is 

evaluated. This means that customer requirement is investigated in more detail to 

find out if there is a real gap between current portfolio offerings and customer 

requirements. It is evaluated that what kind of impact the proposed product have to 



40 

 

the portfolio, is there capability to implement them, how it affects to company’s on-

going operations and what is the timetable in which the company is able to 

implement this proposed product. When the more detailed impact analysis is made, 

the project continues as standard activity. 

The role of R&D in the rapid productization process was emphasized in the 

interviews, which may be result of technical complexity of the product. Sourcing 

and production was mentioned as another important stakeholder in situations, where 

there are new hardware component requirements in the rapidly productized offering 

or new measurement devices are needed in production. 

While interviewees were unable to give concrete examples, it is possible to 

identify two additional levels of rapid productization cases in company B; one, 

where only software modifications are made to the product, and another, where 

there is a need to change the product physically. Figure 18 has simplified 

representation about sales results and relevant stakeholders in case company B. 

 

 Figure 18 Sales results and relevant stakeholders in rapid productization process 

3.4.3 Product data needs in rapid productization cases in company B 

Product bundling 

Since sales organization has own logistics and capability to create product bundles 

to customers, different stakeholders are not discussed here. Since interview material 

does not provide material from sales organization of company B, it is a pure 

assumption what the product data requirements are in this case. However, it can be 

deducted that since local sales are responsible for this kind of action and global 

product management and R&D are not consulted, the main product itself does not 

change. Therefore the product data changes have an effect only in delivery-item 

level of product structure. Figure 19 has a presentation of variety effect in product 

bundling situation. 
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Figure 19  Product bundling effect to product structure in case B  

Although it is pure guessing, one would assume that required data for this kind of 

product bundling is quite straightforward. If bundled item is acquired from third 

party supplier, vendor data, price, physical dimensions and weight of the bundled 

item are more likely the data set required.  

Variant for sales region or VAR 

Although no actual numbers or statistics about rapid productization cases were 

available, it become clear that it is quite typical that customer demands some 

customer specific applications to their devices. In standard cases, it can mean that 

the customer only wants some simple bookmarks and settings configured, which 

can be implemented in couple of days. 

Considering the fact that there might be even four hundred variants created from 

a single product, it is more than likely that these variants include devices with 

localized accessories and manuals. One interviewee stated that “it is typical to check 

that the sales package is right for the customer,” indicating that in typical variant 

creation some adjustments are made to the package content. 

However, the interview materials do not provide any specific details about the 

product data needs of package content. It can be possible that interviewees 

considered this kind of variant creation a normal execution, and did not bother to 

mention about the details. This indicates that while accessories, package and 

manuals can change in sales situation, it is not considered as rapid productization. 

In some occasions, the customer can require software applications which cannot 

be implemented in couple of days. If the customer’s need is more complex, the 

needed application requires development work. If the gap between current 

application offerings and customer requirement is big, it naturally means that more 

detailed evaluation is required. It must be noted that some software elements like 
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operating systems are not likely to be modified in rapid productization cases, since 

they can require multiple years of development work. 

Since the physical part of the main device remains untouched, the product 

remains same from the R&D and product management point of view. Of course, the 

actual application can be outsourced, but there were no indications that product data 

requirements differ whether the actual development is executed in-house or not. 

It was also mentioned that the delivery method for the software needs to be 

defined. Sometimes software is pre-installed in the device and sometimes it is 

offered through internet. Figure 20 has presentation of variant creation effect to the 

product structure. 

 

Figure 20 Variant creation effect to product structure in case B 

Physical modifications 

When customer requirements affects to the physical element of the product, 

distinction between new product development and rapid productization becomes 

unclear. For example, one interviewee stated an example, where completely new 

functionality requiring hardware modifications was added to an existing product 

and the development work took about half a year. However, it was still considered 

as a rapid case in the company B. 
When physical modifications are made, it means that more parties are enquired 

in the process. If a new hardware component is needed, sourcing acts as a very 

important stakeholder, since the cost of the components are highly dependent on 

order quantities and delivery times. Same applies to production, which might need 

new measurement devices, and quick delivery times results as high costs. 

One of the most critical stakeholders in these cases is R&D, since technical 

impact of the requirement has to be evaluated. In practice, it means that some 

architecture and system expert is consulted about the technical feasibility of the 

requirement and where does the requirement have effect on. While it is impossible 
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to define how much the product itself changes in rapid cases, since they are more or 

less unique situations, it can be assumed that the aim is to re-use existing product 

modules as much as possible. 

When the product itself is modular, electronic device, there are several options 

how customer requirements affect to the product structure. For example, there can 

be hardware or software implementation available for the customer requirement. If 

it affects to the hardware, does it change the mechanical part of the product, or can 

new electronic component added without any mechanical modifications? If the 

requirement is purely cosmetic, is it possible to just add new kind of covers to the 

device? Does the new semiconductor component require driver development, or 

does our software platform support it already? It also come up, that the requirement 

can mean disabling some existing functionality. 

While it is difficult to state the exact product data needs in these situations, the 

base logic behind data requirements can be stated. When hardware components of 

the product are changed, the process is more or less similar to normal product 

development and this applies to product data needs too; in some cases need only 

small amount of development and specification work is required for a single 

module, and no further modifications to the product is required, while some 

requirements can affects mechanical, electronic and software modules of the 

product. However, the latter means more likely that requirements are transferred to 

new product development project and no rapid offering is created. Figure 21 has a 

product structure presentation about the possible modules affected when new 

physical component is added to the product. 

 

 

Figure 21 One example of possible modules affected in product structure when new 

HW component is added 
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3.5 Case company C 

The questionnaire used to interview case company C’s personnel were little bit 

different than in cases A and B, since the data from case company C were not 

initially collected for this particular study. The interviews for case company C were 

conducted with wider domain, although only relevant questions considering this 

study were analysed. Eight different interviews were used as data source to analyse 

company C, and some informal conversations and company websites were also 

used as background information. 

3.5.1 Company information and products 

Case company C is a global large-scale enterprise offering telecommunication 

product containing hardware, software and services. It also offers solutions, which 

are combinations of mentioned product types. Company’s product portfolio is vast; 

Company C presents about hundred different products in their company website and 

they claim to have tens of thousands different sales items in their information 

systems. 

Another challenging aspect in the business of company C is huge variability in 

the sales volume. Product with highest volume can be sold and delivered one 

million times in year, and some products are created for a single customer and sold 

only once. 

Considering the size of the company and complexity of the product, it is quite 

understandable that sales cannot have understanding and competence from all 

aspects of the product. Therefore, a configuration tool is used to help a sales process 

so than only legit configurations are sold. The complete solution company C sells to 

their customer can be massive and really complex. There can be over 3000 

hardware items, different software licences and multiple services included in one 

deal. Maintenance and care services can have responsibility over the lifecycle of the 

product, which can be over ten years. 

Customer order point for products of company C is not perfectly clear. The 

whole solution company C offers is tremendously vast and complex, and there are 

no two exactly similar solutions sold. In customer point of view, the solution can be 

considered as configure-to-order type product, and the chosen features determine 

the end result.  

However, the sales items included in the solution are another matter, since when 

the solution is sold, the sales items are ordered internally to the installing location. 

These sales items have internally several different customer order points. Highest 

volume hardware items are make-to-stock or package-to-order products, which can 

be shipped quickly.  Smaller volume items are ordered directly from factories, and 

they are assembly-to-order or make-to-order products. Some products are OEM 

products ordered directly from supplier. 

Figure 21 is a simplified presentation of company C’s solution structure. Sales 

configurator outputs configurations, which are named as sales items. These sales 

items can be hardware, software or services, or some kind of combination of 

former, and they are further expanded to delivery items. Sales have view to the 

delivery item-level in the product structure. 
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Figure 22 Standard solution of the case company C 

3.5.2 RP process and stakeholders 

Case company C is a global enterprise, which have local sales regions in different 

areas. Although they have global portfolio and global product management, the 

solutions typically have some local material, which is not included in the global 

portfolio. For example, majority of service items included in the deal can be 

subcontracted from third party. 

In ideal cases, the difference between local and global material is clear, and all 

required sales items are already defined. However, in some occasions customer 

requires some special service, hardware or software to their solution outside of 

current portfolio. According to the interviewees, there are two possible ways of 

action to deal with the customer request. The formal one was to contact global 

service consulting team, which had competence to build special solutions to the 

customer. However, in situations where the required product is only slightly 

different from the normal product, local sales organisation contacts directly to 

product management, and asks if this kind of product can be delivered. 

It was stated quite clearly in the interviews, that the rapid productization is 

always executed by buying the required product from the 3
rd

 party, whether the 

product is service or some hardware item. Several interviewees mentioned that 

rapid productization is not required for software items. 

Opinions about relevant stakeholders in rapid productization cases were quite 

similar between all interviewees. If the rapid case goes through official route and 

global service consulting handles it, they have formal procedures to create new 

product items relatively quickly. Third party product manager is responsible to 

make decisions about the ownership of the required product, and product structure 

management creates the required items for the information system. Sourcing has 

also very important role, since they have make the final check if the product to be 

ordered is correct and the order can be made. Figure 23 has representation about the 

product resulted from sales activity and relevant stakeholders included in rapid 

productization in company C. 
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Figure 23 Sales results and relevant stakeholders in rapid productization cases in 

company C. 

3.5.3 Product data needs in rapid productization cases in company C  

It is beneficial to note, that every single sales item company delivers and invoices to 

the customer must found from the company’s ERP system. Formally, all these ERP 

items are derived from PDM system. Product data system has configuration rules 

and product structure for different solutions and sales items, and it has also 

integration to other tools, like defect tracking.  

It also came up that the information systems required for sales items is very 

inflexible, since it is designed to support high volume hardware items, and it is not 

very suitable for rapid projects. For example, it was mentioned that in typical case 

when new item is created to the system, there are at least dozen people required, 

and in optimal situation it takes about a week, and if something goes wrong, it can 

take even a month. 

Interviewee from global service consulting organisation told that it does not pay 

up to handle all these rapid items in official systems, since item creation to system 

requires so much resource. It was mentioned that statistic data needed for reporting 

purposes is useless, if the product is delivered only once. In practice, some rapidly 

created products are handled in informal excel files and not inserted to any formal 

data systems.  However, interviewee mentioned that it would be helpful if the 

product could be inserted to defect tracking system without creating a completely 

new PDM item, since sold products have to be maintained too. 

Rapid offering type 1 – New service item 

When new service items are included in the deal, the main problem in case 

company C were to create sales item with a correct price, so that the sold service 

can be invoiced. While the material did not provide very clear answers, some kind 

of generic solutions were mentioned to be used in rapid cases, and new cases are 

sold also under these generic solutions. Also, the sales items do not necessarily have 

any product structure other than delivery item level. However, they might be 

included in some generic solution. Product structure of new service sales item is 

presented in Figure 24. 
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 Figure 24 Product structure of rapid service item 

It was not mentioned that any kind of subcontractor information is required for 

rapidly productized service items. Probable reason for that might be that service 

subcontracting deals are made and handled by local sales teams, and global sales 

items for the company C is only required for invoicing, and this is possible because 

service items does not include necessarily anything physical acquired through 

global procurement. In these situations, required data for the rapidly productized 

service item is price and necessary product data for invoicing purposes. 

Rapid offering type 2 – New OEM item 

While all special cases should be formally handled with global service consulting 

organisation, in practise local sales team contacts directly to the global product 

management when they have customer with special requirements. The specific 

reason for that did not come up interviews, although one interviewee guessed that 

this happens in situations where required product is only slightly different from 

some current product. 

Global service team has a formal procedure to gather required information for 

the new OEM hardware. However, it become apparent that there still can be some 

discussion between third party manager and existing product lines, that who is 

responsible of this new OEM item. 

Several interviewees stated that one of the most crucial information for new 

item is data about the vendor. Because company C has own quality standards for the 

products they deliver to their customer, the supplier also need to meet these quality 

standards, and therefore it can severely slow down an ordering process if the vendor 

is not already available for the company C. Additionally, the required product might 

not be included in the current deal with the supplier. 

Other necessary information about the product is size and weight, since 

company C has automated system for product delivery. In practise this means that 

required trucks and containers for shipping are calculated based on ERP data. 

Although it was not discussed if the new OEM items have any technical or 

functional effect to the current hardware provided from company C, it was 

mentioned that they are included in some solution, and upper level product structure 

is required to build to the item. Product structure for new OEM item is presented in 

Figure 25. 
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 Figure 25 Product structure for new OEM item 

Most interviewees from case company C used word “productization” as a 

synonym to the process where new item is created to the PDM and ERP systems. 

Only one interviewee noted that productization in usual cases also require some 

marketing & sales material and documentation, which is not created in rapid 

productization cases. 

 

3.6 Findings 

3.6.1 Productization characteristics in case companies 

Although the material was quite thin, these three case companies appeared to be 

quite fruitful data source for this kind of research. When comparing company size 

and production volumes, companies B and C were quite similar; both companies are 

global large scale enterprises, and both B and C have products with million-level 

production volume.  

The differences between B and C can be found from product types and customer 

order points. Company B has a discrete, self-standing product, and every single 

product is made-to-stock, when company C has solution product, which includes 

services and many types of hardware with different kinds of customer order point. 

Also, even low-volume products from company B can be shipped hundreds of 

thousands units per year, when in some products from company C are sold only 

once. 

Case company A is a whole lot different company when considering the size of 

the company or production volume of units compared to the B and C. However, the 

product type is very similar to the company C; a solution including physical 

products and services. With case company A there is also relatively high variance in 

production volumes like in company C. 

Another way to compare case companies is their product types and how the 

products are varied in normal sales situations. Case companies A and C are 

providing solutions, meaning that customer variety can be added with combining 

different kind of sales items. Case company B varies the accessories provided with 

main product, and some variety can be achieved with customer specific bookmarks.  

Case company A is the only case where a central sales item of the solution has 

sectional modularity. Of course, this kind of modularity enables endless 

combinations of variability. However, it was mentioned that some hardware items 

provided by case company C are “built like LEGO pieces”, indicating that these 
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items have sectional modularity and it was also mentioned that some hardware 

items of case company C are configured or even made-to-order. 

Although the products offered by case company B have mostly integral product 

structure from the customer order point of view, the product is modular in product 

development point of view. This modularity facilitates and accelerates new variant 

creation process, but it can’t be considered as a configurable product. 

3.6.2 Roles and responsibilities in rapid productization 

Since the product type and customer order points varies vastly between the case 

companies, the answer to the RQ2 is not straightforward. However, couple of 

common stakeholders in rapid productization cases could be identified. Obviously, 

sales are a central participant in all rapid productization cases. First of all, sales are 

the stakeholder responsible to identify customer need and they make the first 

analysis that the need cannot be fulfilled with current offerings. 

Another common stakeholder in all companies was sourcing and procurement. 

Since rapid productization requires often third party additions, the role is crucial. 

When new component or sales item is needed quickly, the price negotiations and 

demand-supply planning becomes much more challenging. It was also pointed out 

by several interviewees that sourcing is usually taken in too late. 

R&D was an important stakeholder in case companies A and B, since they both 

had rapid productization cases including product development. The main role of 

R&D in rapid productization cases is to evaluate technical feasibility of the 

customer requirement. 

Although interviewees from companies A and B mentioned that production is 

consulted in rapid productization cases, they hardly considered that as a main pain 

point in rapid productization cases. The role of production is mainly evaluate the 

time and costs effects of rapid productization. 

Case companies B and C had product management involved in rapid 

productization cases. The role of product management in case company B was to 

lead rapid productization project, while the role of product management in case C 

was somewhat unclear. It is noteworthy to mention that in company A, product 

management was only involved in cases where some rapidly productized product 

was converted to portfolio item. 

While, interviewees from case company C mentioned that some certain product 

data elements were important from delivery and maintenance point of view, there 

were no any indications that these stakeholders were consulted in rapid 

productization cases. 

3.6.3 Product data needs in rapid productization cases 

Third research question of this thesis turned out to be very difficult to answer. First 

of all, the variance between product types and relevant problems related to the 

product made it challenging to analyse common elements from different case 

companies. Additionally, used terminology about business functions and the 

understanding what is considered as product data also had variety. However, some 

common product data elements could be identified from all case companies. 
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General product data needs 

Almost every interviewee in case company C mentioned that the main challenge 

when creating new products is finding out the required product data attributes for 

the data systems, including item codes and other master data attributes. Although 

there were no mentions about this kind of data needs in other case companies, it is 

very likely that they do have these needs too. The fact that interviewees from case 

companies A and B did not bother to mention this kind of data needs at all, indicates 

that the product data creation is not seen as challenge in these companies. 
Since the main objective of this thesis is to find out the minimum product data 

set in rapid productization cases, it is important to realize that information systems 

may require exactly same amount of data whether the product is rapidly productized 

or not. Moreover, it is not realistic to expect interviewees to mention product data 

needs they consider obvious. Therefore, product data needs in different 

productization cases listed below does not represent the complete data set defined in 

rapid productization process. Instead, lists below try to represent common product 

data elements interviewees considered important or necessary in rapid 

productization cases. 

Customer requirement or need can be considered as a one kind of product data, 

which is needed in all rapid productization cases. However, customer can state 

technical requirements or functional need, and it came up in all cases that sales may 

not have enough competence to evaluate how customer need transforms to technical 

requirement and specification. When customer requirement is expressed to sourcing 

or product management, the end result might be that some existing product is 

eventually offered to the customer. 

Three different types of rapid productization case could be identified from the 

case companies; product bundling, software applications and physical 

modifications. Product data needs in different rapid productization cases are 

discussed below. 

Product data needs in Product bundling cases 

In all case companies some kind of product bundling could be identified, in which 

the required element is built with bundling a third party item to existing offerings. 

In case company A, new purchasing requests are handled with sourcing and 

procurement, and there is a special purchaser for project items. Hence, the 

responsibilities between stakeholders are clear. In case company B, local sales 

regions were capable to create their own product bundles without other 

stakeholders. 

The way rapid product bundles were created in case company C, were little bit 

more unclear. Formally, the global consulting team was responsible to find out 

required details for items to be purchased. However, in some cases the global 

product management was consulted if this kind of item can be ordered. 

In the context of product structure, product bundling affects only to the sales 

item and solution level of the product structure. Additionally, modularity of the 

added item is typically very high in product bundling cases, meaning that added 

sales item has low or no interaction with other parts of the product. 

Since high modularity ensures that bundled item has unlikely any technical 

impact to the product, the main problem with product bundling cases are sourcing 

and delivery-related data. Also the quality of the added item must be ensured before 

it can be offered to the customer. If the bundle is created from existing sales items 
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from company’s portfolio, all required product data is already available, and the 

quality of the item is already ensured. 

Combined list of product data required to create product bundle with third party 

item is listed below. While content of product data of third party item was not 

available from case company B, there is no reason to believe that the data content 

would drastically differ from cases B and C. 

 

Product data content required in product bundling 

 Product to be bundled 

 Vendor data 

 Price 

 Delivery time 

 Product quality 

 Size and weight 

Software applications 

Although all case companies have electronic products in their portfolio, case 

company B is the only one to create rapid offerings with software modules. Sales 

are responsible to express the customer need to other stakeholders, and R&D 

evaluates the impact of requirement. While the software application development 

project in rapid cases can be fairly similar normal ones, the difference is that the 

work is done without long-term evaluation about re-usability of the application in 

other projects. 

Although application development does not necessarily affect any physical 

elements of the products, the delivery method of the application needs to be 

defined. For example, the application can be delivered through internet, or it can be 

pre-installed. The list below contains a product data to be defined in rapid 

productization cases when new software application is added to the product. 

 

Product data content required in software application cases 

 

 Customer requirements 

 Technical impact 

 Development cost 

 Development time 

 Delivery method 

Physical modifications 

Case companies A and B had cases where rapid productization included physical 

modifications to the existing product. Although the modification can mean that a 

new third party component added to the product, it might still require some 

development work. When some physical component is acquired from vendor, 

sourcing challenges are quite similar to product bundling case. 

When rapid productization includes new components or hardware development, 

it is difficult to distinct these cases from the normal product development. However, 

in case company A the differentiation was surprisingly clear. First of all, product 

management is only involved in cases where products are added to the portfolio, 

and therefore require more detailed investigation. Another notion was that typically 

product development process creates a complete marketing and sales material for 
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the product, and this is not done in rapid cases. It was also mentioned that too 

revolutionary things were not implemented, like new kind of mechanics. 

In case company B the difference was not so clear at all, at least from product 

data point of view. While the part of the reason why too much cannot be said about 

the typical rapid productization cases including physical modifications in case 

company B, is the lack of interview material, production volumes in case company 

B explains a lot. In case company A, there can be single, unique item which is 

delivered only to one customer, when single variant from case company B can sell 

hundreds of thousands items. It must also be remembered, that case company B 

makes products for customer’s customers, meaning that they also need to create 

end-user marketing material. While it is impossible to define generalized product 

data requirements in rapid productization cases, it came up that some basic 

information is required in all cases before decisions about the offer can be made. 

The list of data content is presented below. 

 

Product data content required in RP cases with physical modifications 

 

 Customer requirements 

 Technical impact 

 Development cost 

 Development time 

 Delivery method 
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4 Conclusions 

The main objective of this thesis is to gain understanding about the product data 

needs in rapid productization process. Since the concept of rapid productization is 

novel, findings of the study are exploratory in nature. 

The objectives of this study are concluded in three research questions. The first 

one was primarily concerned about the academic literature of the topic, and research 

questions two and three were answered by analysing empirical material gathered 

from case companies. 

RQ1 What are the special characteristics of productization of configurable 

product? 

 

Due to novelty of the topic, a more broad and exploratory approach was taken. At 

first, the different aspects around productization were analysed from the academic 

literature. Secondly, literature about configurable product and product data 

management was reviewed, and their relation to productization was analysed. 

In this thesis, productization was understood as a process, which starts from an 

idea to fulfil need or solve a problem of the customer, and ends with a defined, 

standardised and repeatable product. The benefits of the product are clearly and 

explicitly expressed from the problem point of view, so that the product is easy to 

sell and buy. 

The nature of productization process of the product is highly dependent of the 

customer order point. COP also sets requirements to the order-delivery process and 

the relation between productization and order-delivery. It also affects to the possible 

variability and repeatability of the product; generally, late customer order point 

results as a low variability and high repeatability (economies of scale), when early 

customer order point results as a high variability (agility) and low repeatability.  
Another important aspect when discussing about product variability and 

repeatability is the configurability and therefore modularity of the product. Modular 

product structure and high component commonality can offer high variability 

(agility) while preserving repeatability (economies of scale). 

Product data management refers to a systematic approach to manage product 

related information, so that the product can be produced and managed throughout 

the product lifecycle. Product data is created within a productization process, and 

utilised in order delivery process. Product data consist of the definition data of the 

product, life cycle data of the product and metadata, which is data about the data. 

Product data also defines the product structures and configuration rules of possible 

variants.  

While customer order point affects to the nature of the product, it also dictates 

the specification level of the product before customer is involved in the order-

delivery process. Therefore, it can be concluded that product data management 

needs in productization process are directly dependent on product structure and 

customer order point. 

Stated dependency is clearly visible when product is configurable and has 

modular product structure. Product structure of the modular product needs to be 

maintained with a schema, which states the whole-part connections of different 

modules and how different modules are connected and interact with each other. 

Also, configurable product is defined both before and after customer order point, 

meaning that the rules how customer can affect to the product must be carefully 

specified. 
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An attempt to provide comprehensive answer to the first research question 

proved to be a challenging task due to several reasons. First of all, the novelty of the 

topic makes it difficult to find more than handful of sources, where terms like 

productization and product data were throughoutly discussed. Secondly, the content 

of the sources were somewhat incoherent. Finally, the possibility that academic 

challenges with PDM stem from the actual diversity of PDM needs in companies 

needs to be taken in consideration. 

RQ2 What are the roles and responsibilities in rapid productization? 

 

Second research question was answered by analyzing the empirical material. As an 

introduction, the background of the term “rapid productization” was clarified. In 

this thesis, rapid productization is understood as a process, where new product is 

created as a result of customer requirement, which cannot be fulfilled in the 

limits of current product portfolio, customer order point or configuration rules. 
As a clarifying distinction to conventional new product development, the focus of 

the rapid productization is successful order-delivery process of a new product, and 

the delivered product does not necessarily result as a new portfolio item. 

In case companies, all rapid productization cases were implemented by adding 

or modifying some certain module of the product. It must be pointed out that the 

product structure level of the module varied a lot. In some cases, rapid 

productization was implemented with a new third party sales item, which has no 

interaction or very low interaction with the main product, and in other cases a 

lower-level, more integral type module was added or modified. 

Critical roles in rapid productization cases identified in case companies were 

sales, sourcing and procurement, and R&D. Other roles mentioned were 

production and product management. The role of production, which in this case 

includes manufacturing, delivery and maintenance of the product, was not seen as a 

crucial, although occasional, role in rapid productization cases. However there was 

some variance in roles depending on case and company. 

The responsibilities of different stakeholders varied a little bit between cases and 

companies. In all cases, sales were responsible to bring up the customer 

requirement to other stakeholders. If the added module had no interaction with the 

main product itself and the required module was purchased from third party 

supplier, sourcing and procurement were responsible to resolve the sourcing 

information about the module. In RP cases where the added or modified module 

had an interaction with the product itself, R&D was responsible to analyze the 

feasibility and technical impact of the requirement. 

The role and responsibility of product management was different in all case 

companies. In case company A, product management was not involved in RP cases. 

In case company B, product management was responsible to manage and lead the 

RP process in all rapid productization cases. In case company C, the role and 

responsibility of product management was not clear in RP cases. 

Although this study cannot give comprehensive answer why the role of product 

management varied between case companies, one explaining factor might be 

production volumes and customer order points of the normal products. Case 

company A had configure to order products and low production volumes. Case 

company B had make to stock product with high production volumes. The customer 

order point for different sales items of company C varied from make to order to 

make to stock kind of products, which had very different level production volumes. 
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RQ3 What kind of product data needs to be defined in rapid productization cases? 

 

Generally, the rapid productization in all case companies were implemented with 

some kind of added module to the existing product. Interview material hints the 

indication, that the amount of product data required in specific RP case was 

dependent on RP module interaction with the existing product. 

The product data needs in rapid productization cases varied by the case type. In 

product bundling cases, where added modules had little or no interaction with the 

existing portfolio product and the modules were acquired from third party supplier, 

only customer requirements, module price and other sourcing related data was 

required. 

In RP cases where added module had more interaction with the main product 

itself, technical impact of the requirement was mentioned as crucial information. 

Additionally, the development cost and time of the requirement were required. 

While the technical data required in rapid productization cases were not discussed 

in the interviews, it is obvious that the added modules required some kind of 

product development, where required product data were created. 

One crucial RP challenge in one case company was other product related data 

required by the formal procedures of the company. This kind of product data 

challenge was not mentioned in other case companies, although they most likely do 

have similar kind of data systems and requirements. However, the case material of 

this study is insufficient to enlighten that particular problem. Product data needs in 

different RP cases identified from case companies are presented in Table 6. 

Table 6. Product data needs in rapid productization cases 

RP case type Product data needs 

Product bundling 

 

Product to be bundled 

Vendor data 

Price 

Delivery time 

Product quality 

Size and weight 

Software application Customer requirements 

Technical impact 

Development cost 

Development time 

Delivery method 

Physical modifications Customer requirements 

Technical impact 

Development cost 

Development time 

Delivery method 

4.1 Critical evaluation 

The novelty of the topic and case study research method poses a most significant 

challenge to the validity of the research results. Since nature of this study is 

exploratory and case study is considered as a suitable research method in 

exploratory research areas, the internal validity of the research can be considered as 

adequate. However, it is rather relevant to question the usefulness of the results of 
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the research, and therefore more research is needed to further validate and specify 

the results of this study. 

Structural validity of this study can also be questioned, since it proposes a 

number of rather novel causalities between product data, product modularity and 

customer order point. However, the results of this study are no contradictory with 

other research done in this field. 

Since the study itself is exploratory and executed as a case study, the results of 

the study needs further validation before one should consider them as universally 

applicable. However, the diversity between case companies increases the external 

validity and reliability of the study. 

It must be noted that although there are no existing literature about rapid 

productization and the findings presented in this study are virtually new, there is a 

great possibility that the topic of this study has been studied earlier with different 

terms. The ideas and content of this study is merely the author’s proposal how 

product data management in rapid productization could be understood, and they 

should not be considered as definitive before further validation. 

4.2 Further research 

Although the concept of rapid productization itself is quite novel, the problem itself 

is topical. Global and increasingly competitive markets drive companies constantly 

to offer more variety while reducing costs. The question about implementing new 

customer requirements is always present, more or less. When company decides to 

adapt to a new situation, several different business aspects needs to be considered. 

In this study, the problem is addressed from product data management point of 

view. However, there is a plethora of other aspects in rapid productization which 

need an urgent research. First of all, the financial and strategical rationality of rapid 

productization should be evaluated. It is not necessarily a trivial task to evaluate 

profitability of rapid productization case. If the case itself is not profitable, what are 

the strategic benefits of executing rapid productization? 

 

Another important aspect is the problem of product portfolio management. 

Although rapidly executed product development which targets to new portfolio item 

is excluded from the definition of rapid productization, it is obvious that it is closely 

related or almost integral element of the problem. If RP creates a new product to the 

one customer, it is relevant question whether or not to offer it to other customers 

too. Since variety and wide product portfolio have costs, it may be unwise to 

include all delivered products to the product portfolio. It can be questioned if the 

strategy about including RP products to the product portfolio should comply with 

the current NPD strategy or other way around. However, it can be suggested that the 

strategies and conventions should not be contradictory. 

While customer order point and product structure were not the main focus of 

this thesis, content and results proposes that rapid productization is directly related 

to these subjects. If a company executes rapid productization cases in regular basis, 

it might be an indication that the chosen customer order point is incorrect. 

The relation of product structure and rapid productization is another matter. 

While results of this study propose that modular product structure and low 

interaction between components facilitates rapid productization, this study is unable 

to carve deeper in to the nature of modularity and interaction type between 

modules. 
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Appendix 1: Interview framework 

 

 

PART A: Company-related information 
 

Name of the company: ________________________________________________________ 

 

Mail address: _______________________________________________________________ 

 

Email address: _______________________________________________________________ 

 

Telephone number:  ___________________________________________________________ 

 

Key information: 

 

Year of establishment: _________________________________________________________ 

 

Current number of employees: ___________________________________________________ 

 

Current total sales (€): __________________________________________________________ 

 

Current value of assets (€): ______________________________________________________ 

 

Interviewee information 

 

 

Company: __________________________________________________________________ 

 

Name: _____________________________________________________________________ 

 

Address: ___________________________________________________________________ 

 

Email: _____________________________________________________________________ 

 

Cell: ______________________________________________________________________ 

 

Position: ___________________________________________________________________ 

 

Primary area of responsibility: __________________________________________________ 

 

Working experience in the company: ______ years ________ months. 
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PART B: Rapid Productization Process 
 

During sales situation company's product portfolio does not meet customer preferences (i.e. 

requirements) and there is no enough time available for NPD case as the result sales has 

identified an opportunity for rapid productization case as shown in Figure 26. Characteristics 

of rapid productization are presented in Table 1. 

 

 

 

Figure 26: Analysis of a sales response 

 
 

Table 1. Rapid productization characteristics 

– The framework starts from a customer input, 

– It is sales driven process, 

– A lower level of investment needed, 

– Will require minimal engineering effort, 

– Shorten development cycle (Rapid productisation < NPD), 

– Short term planning and budget period and 

– Predictable delivery time. 

Q1 Onko yrityksessänne havaittavissa esitetyn kaltaista nopeaa tuotteistamista? 

Does a situation similar to the background I have explained arise in you during the sales 

process? 

a. Osaatko kertoa esimerkkejä tilanteista, joissa yrityksellänne on ollut tarvetta nopealle 

tuotteistamiselle? 

Describe examples of such rapid productization needs the company has faced in the past?  

b. Miten myyntiorganisaatio hoitaa tällaiset tapaukset? 

How does the sales team/organization handle this kind of cases? 

 

Q2 Millainen rooli sinulla on näissä nopean tuotteistamisen tapauksissa? 

What kind of role do you have in these rapid productization cases? 
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Q3 Kuinka usein nopea tuotteistaminen toteutetaan ostamalla tarvittava lisä kolmannen osapuolen 

toimittajalta? 

 How often is rapid productization implemented with buying the needed addition from third 

party vendor? 

Q4 Mistä nopean tuotteistamisen prosessi lähtee liikkeelle? 

 In what situation does the rapid productization process initiate? 

a. Mitkä osapuolet ovat mukana, kun tehdään päätös nopean tuotteistamisen prosessin 

käynnistämisestä. 

Which parties are included, when the decision about the initiation of the rapid productization 

process is made? 

Q5 Mitkä ovat nopean tuotteistamisen prosessin olennaisimmat päätöksentekopisteet? 

 Which are the most crucial decision points in the rapid productization process? 

 
Products 
Alustava kartoitus yrityksen valmistamista tuotteista. Mikäli tiedot on saatavilla 
muualta julkisista lähteistä, haastattelukysymykset voidaan ohittaa. 

 

Q6 Kuinka laaja tuoteportfolio yrityksellä on? 

 How wide is the product portfolio of the company? 

a. Kuinka monta erilaista tuotekonseptia yrityksellä on (liiketoiminta-aluetta)? 

How many different product concepts do you have? 

b. Kuinka monta tuotenimikettä yrityksellä on myynnissä? 

How many different product items you have currently in your sales portfolio? 

Q7 Kuinka isoja ovat tuotekohtaiset volyymit? 

 What is the typical volume of the product? 

a. Mikä on pienin / suurin määrä, mitä yhtä tuotenimikettä toimitetaan? 

What is the smallest / greatest amount one particular product is delivered? 

Q8 Kuinka pitkä yrityksen huoltovastuu toimittamilleen tuotteille? 

 How long is the maintenance responsibility of the company to the product it has delivered? 

Q9 Millä tasolla tuotteet on kuvattu asiakkaille? 
 In what level are the products described to the customer? 

Q10 Millä tasolla tuotteet on kuvattu myynnille? 

 In what level are the products described to the sales? 

 

ROLES 

Alakysymykset kysymyksiin 14 – kysytään niiltä henkilöiltä, jotka ovat kyseisen osa-alueen 

asiantuntijoita. 

 

Q11 Kuka tekee päätöksen nopean tuotteistamisen aloittamisesta? 

 Who makes the decision about the start of rapid productization (KILL OR GO)? 

Q12 Kenen vastuulla nopean tuotteistamisen projektin vetäminen on? 

 Who has the responsibility to carry out RP project? 

Q13 Kuka vastaa kysymykseen, onko kyseinen nopean tuotteistamisen tuote teknisesti 

toteutettavissa? 

 Who answers the question about technical feasibility of the RP product? 

a. Mitä lisätietoa asiakkaan vaatimuksista tarvitaan? 

What additional information about customer requirements are needed? 

 

b. Mistä laatuvaatimuksista voidaan tinkiä nopean tuotteistamisen tapauksessa vs. mitä 

minimilaatuvaatimuksia nopeasti tuotteistettavalle tuotteelle määritetään? 

Q14 Kuka vastaa kysymykseen, mitä vaatimuksia tuote asettaa tuotannolle? 
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 Who answers the questions about what requirements product set to production? 

a. Mitä tietoja tuotteesta pitää selvittää normaalissa tapauksessa / nopean tuotteistamisen 

tapauksessa? 

What product information is required in normal case / in RP case? 

b. Mitä kustannustekijöitä nopeasti tuotteistettava tuote aiheuttaa tuotannossa? 

What cost effects RP product has in production? 

Q15 Kuka vastaa kysymykseen, mitä vaatimuksia tuote asettaa sen toimitukselle? 

 Who answers the questions about what are the requirements RP set to delivery? 

a. Mitä tietoja tuotteesta pitää selvittää normaalissa tapauksessa / nopean tuotteistamisen 

tapauksessa? 

What product information is required in normal case / in RP case? 

b. Mitä kustannustekijöitä nopeasti tuotteistettava tuote aiheuttaa toimituksessa? 

What cost effects RP product has in delivery? 

Q16 Kuka vastaa kysymykseen, mitä vaatimuksia tuote asettaa ostolle? 

 Who answers the questions about what are the requirements RP sets to sourcing/purchasing? 

a. Mitä tietoja tuotteesta pitää selvittää normaalissa tapauksessa / nopean tuotteistamisen 

tapauksessa? 

What product information is required in normal case / in RP case? 

b. Mitä kustannustekijöitä nopeasti tuotteistettava tuote aiheuttaa ostolle? 

What cost effects RP product has in purchasing? 

Q17 Kuka vastaa kysymykseen, mitä vaatimuksia tuote asettaa sen ylläpidolle/huollolle? 

 Who answers the questions about what are the requirements RP sets to maintenance? 

a. Mitä tietoja tuotteesta pitää selvittää normaalissa tapauksessa / nopean tuotteistamisen 

tapauksessa? 

What product information is required in normal case / in RP case? 

b. Mitä kustannustekijöitä nopeasti tuotteistettava tuote aiheuttaa ylläpidolle/huollolle? 

What cost effects RP product has in maintenance? 

Q18 Kuka vastaa kannattavuuslaskelmien (ennusteiden) tekemisestä? 

 Who has the responsibility to make profitability calculations (estimations)? 

a. Mikä on tuotteen kustannusrakenne? 

What is the cost structure of the product? 

b. Mitä varjokustannuksia nopeasti tuotteistettavan tuotteen toteuttaminen aiheuttaa? 

What shadow costs does the implementation of the RP product have? 

c. Millaiset myyntinäkymät tuotteella on jatkossa? 

What kind of sales estimates RP product has in future? 

 

Q19 Onko olemassa jotain muuta tuotteeseen liittyvää tietoa, jota tarvitaan, jotta nopean 

tuotteistamisen toteuttaminen onnistuu? 

 Can you identify any other product related information which is needed to successfully 

implement the rapidly productized product? 

 
 


