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Abstract

The purpose of this study is to develop a process of rapid productisation in a B2B sales situation
to manage an unexpected product increment. Earlier research has identified a change in how
companies develop new products. Developing products by utilising radical innovation has
declined, and the prevailing method is to develop new products in small increments based on an
existing product or service platform. In this way, companies can create a new product by making
minor enhancements or incremental improvements to create additional value.

The theoretical foundation of this study builds on the literature of decision making, new
product development, product portfolio management, and upstream supply chain management.
The research method is the qualitative case study, which explores the rapid productisation
practices of 26 companies. The empirical data consists of 74 interviews and was collected during
the years 2011–2013.

The study shows that the companies well understand the need for RP. The companies
repeatedly faced situations where they had to develop new product solutions very rapidly. Because
customer requirements in sales situations are unpredictable, companies strove to find solutions
using temporary or special arrangements. By doing so, however, they did not deal with the core
source of the problem, which arose again and again.

In the study, several challenges and preconditions of RP were identified: the ability to make
decisions, roles and responsibilities that have been defined in advance, and reconciliation of the
RPP with other business processes. The study makes clear that the process of RP developed to
meet the need for unexpected product increments in B2B sales situations, and its key elements are
intra-firm cooperation and use of existing processes as a baseline, which enable the organisation
to accelerate the operation. Based on the results of this research, RP is a complex, communication-
intensive, context-dependent and – due to the nature of RPP – challenging task to integrate as a
part of firm operations.

Keywords: B2B, decision making, incremental product development, product
management, rapid productisation





Hänninen, Kai, Nopean tuotteistamisen prosessi – yllättävän tuotelisäyksen
hallinta. 
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Teknillinen tiedekunta, Tuotantotalous
Acta Univ. Oul. C 494, 2014
Oulun yliopisto, PL 8000, 90014 Oulun yliopisto

Tiivistelmä

Tämän tutkimuksen tarkoituksena on kehittää nopean tuotteistamisen prosessi B2B myyntitilan-
teessa esiin tulevien yllättävien tuotelisäyksien hallintaan. Aiempi tutkimus on tunnistanut muu-
toksia yritysten tavassa tuotteistaa uusia tuotteita. Tuotteistaminen radikaalien innovaatioiden
avulla on vähentynyt. Tällä hetkellä on vallitsevampaa tuotteistaa uusia tuotteita hyödyntäen
mahdollisimman paljon jo olemassa olevia tuote- tai palveluportfoliota. Tämä tarjoaa yrityksille
mahdollisuuden tuotteistamiseen pienin tuotepäivityksin tai muutoksin.

Tutkimus rakentuu teoreettisesti päätöksenteon, uuden tuotteen kehittämisen, tuotesalkun
hallinnan ja tilausketjun hallinnan kirjallisuuteen. Tutkimusmenetelmänä on käytetty laadullista
tapaustutkimista. Tutkimuksessa kartoitettiin 26 yrityksen nopean tuotteistamisen käytäntöjä.
Tutkimusaineisto koostuu 74 haastattelusta ja se kerättiin vuosien 2011–2013 aikana.

Tutkimuksessa selvisi, että nopea tuotteistaminen on tutkituissa yrityksissä hyvin tunnistettu
ilmiö. Yrityksissä on myös ilmeinen tarve nopean tuotteistamisen kehittämiselle. Yritykset koh-
taavat toistuvasti tilanteita, joissa on kyettävä uusiin tuoteratkaisuihin hyvinkin nopeasti. Koska
myyntitilanteessa esiin tullut asiakasvaatimus on ennalta arvaamaton, yritykset pyrkivät löytä-
mään ratkaisun tilapäisin tai erikoisjärjestelyjen avulla. Näin toimien itse ongelma ei poistu vaan
se kohdataan joka kerta uudelleen.

Tutkimuksessa tunnistettiin useita nopean tuotteistamisen haasteita ja ennakkoehtoja. Näitä
ovat: organisaation päätöksentekokyvykkyys, ennalta määritellyt roolit ja vastuut sekä nopean
tuotteistamisen prosessin yhteensopivuus muiden liiketoimintaprosessien kanssa. Tutkimukses-
sa esitetään, miten nopean tuotteistamisen prosessilla voidaan vastata myyntitilanteessa asiak-
kaan esittämiin uusiin vaatimuksiin sekä ratkaista tuote- tai palvelutarjonnassa oleva puute
uudella tuotepäivityksellä. Yrityksellä on näin mahdollisuus tuottaa asiakkaalle lisäarvoa jo
myyntineuvottelujen kuluessa. Tutkimus esittää organisaatioiden välisen yhteistyön ja olemassa
olevien prosessien hyödyntämisen keskeisinä nopean tuotteistamisen elementteinä. Näiden avul-
la on mahdollista nopeuttaa päätöksentekoa ja tuotteistamista. 

Asiasanat: inkrementaalinen kehittäminen, nopea tuotteistaminen, päätöksenteko,
tuotehallinta, yritysten välinen kaupankäynti
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R&D 

In this study, R&D is defined to cover all different organisational units or roles that 

are involved in research with the goal of creating an unexpected product increment 

during a B2B sales negotiation in a company. In the SME context, organisational 

layers might be limited. 

Product 

A product can be thought of in both functional and physical terms. The functional 

elements of a product are the individual operations and transformations that contribute 

to the overall performance of the product. The physical elements of a product are the 

parts, components, and subassemblies that ultimately implement the product’s 

functions. (Ulrich & Eppinger 2008). In other words a product is an item of hardware, 

software, service, or a combination there of that has been made for sale. The three 

categories of product are:  

1. Totally new product or technology classes or fundamental product 

improvements: new fit, form, or function. Changes both in commercial and 

technical product structure. Example: major NPD project. 

2. Enhancement of existing product: New modification of a product version that 

will not change fit, form, or function. Sellable product stays the same. 

Example: continuum of a PD project using a cost reduction like a component 

upgrade or a new battery solution.  

3. Minor changes or enhancement. Example: New colour variant. 

Product development 

Includes a number of organised activities such as:  

– The transition of customer requirements into technical specifications; 

– The transition of technical specifications into a product design;, 

– Problem-solving and the search for solutions;  

– Prototype development and testing. (Conway & Steward 2009); 

– Radical product development projects, which are undertaken to create new 

categories of products. 
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1 Introduction 

Customers’ having increasing expectations means that a faster response is 

needed from selling companies, and sellers must provide increasing value 

over time. Companies must incorporate changes (e.g., technological, more 

sophisticated selling, etc.) on the fly – at rapid speed. Paul Sarvadi, CEO of 

Administaff. (Chonko & Jones 2005). 

1.1 Background and research environment 

Every company dreams of a category-busting new product, a launch that defies all 

expectations, an item that catches on with buyers, spreads like wildfire, and becomes 

a business legend. Such smash-hit debuts don’t arise spontaneously. They result from 

many factors, each of which may be necessary but not sufficient to propel a new 

product into the sales stratosphere. Even experts hold conflicting opinions about what 

makes for success in introducing new products. Asking product development 

professionals or executives overseeing product development for the perfect formula 

will lead to a variety of answers – everything from good management and a rigorous 

development process to Six Sigma and great development talent. (Mello 2006). 

This study examines how to manage an unexpected product increment demand 

by a customer in the business-to-business (B2B) sales situation. Companies rarely buy 

technology products or services on impulse. The decision to buy is the result of a long 

process of investigation, consideration, and review. Different people will evaluate 

products and companies. To be able to market and sell effectively and to make the 

best use of sales and marketing resources, companies must understand how B2B 

customers and prospects buy and recognise which stage of the cycle they are currently 

in. (Linton 2012). 

New product development (NPD) speed has become increasingly important for 

managing innovation in fast-changing business environments due to continual 

reduction in the product lifecycle time and increase in competition from technological 

advancements and globalisation (Chen et al. 2012). The share of incremental NPD 

has increased in companies when compared to radical innovations (Cooper 2013), and 

companies recognizes that NPD is critical for long-term performance (Cooper 1999). 

Consequently, new service and NPD have been broadly studied in academic research 

during the last three decades (Johne & Storey 1998, Trott 2006). NPD depends on 

both existing products and projects under development (Helfat & Raubitschek 2000).  
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Enterprises’ ability to revolutionise and renew themselves is fundamental to 

enduring competitiveness and growth. The environment in a global economy is 

characterised by accelerated change, growing uncertainty, and complexity. The 

marketplace for enterprises is becoming increasingly challenging and complex. This 

is because of globalisation, the complexity of product development, the changing 

supply chain life cycle structure and the extent to which it has become fragmented 

(Horney et al. 2010). In global business, new demands arise constantly, which require 

new methods for faster response and development; as a result, corporate strategy and 

product development must be in line with each other. According to Cooper (2011), 

new product development is a key element for a company focused on 

competitiveness, particularly for products in high-tech sector. High-tech goods can 

create new markets, boost growth, and offer firms opportunities to differentiate their 

products (McGrath 2000). 

Enterprises can also look for many potential benefits from cooperation in product 

development including faster product development, reduced development cost, 

reduced risk, and increased access to the information and development capabilities of 

the company’s partners, which can lead to a faster and deeper learning process (Bruce 

et al. 1995, Daniel et al. 2002, Lau et al. 2010). 

If a map is missing, it is almost impossible to reach the destination successfully. 

Minzberg et al. (1998) indicates that the fundamental benefits of what a strategy 

brings to businesses are: direction-setting, focus on effort, clear organisational self-

understanding, and consistency. According to Porter (1985), the intent of these three 

main strategy categories is to create and maintain competitive advantage, cost 

leadership, differentiation, and segmentation. Even though there has been heavy 

emphasis on identifying overall organisational designs that boost effectiveness in 

different types of environments, the organisational environment fit has also been used 

to discover the proper design, effectiveness, and influence of parts of organisational 

divisions, business units, functional departments, and work teams (e.g., Homburg et 

al. 1999, Ruekert et al. 1985). 

Neu and Brown’s (2005) findings indicate that given a complex market, 

successful B2B service development depends on managers' ability to form a strategy 

that fits the conditions they face. Key factors of strategy that emerged from their 

fieldwork involve the firm's orientation toward its market(s), value proposition, and 

existing organizational resources. They report that a company's ability to use 

technology to support service providers also plays a key role in coping with a 

complex market. A diverse collection of resources was needed to cope with the broad 
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range of factors that frontline employees encounter when providing support. (Neu & 

Brown 2005). 

Saxe and Weitz (1982) conclude that to successfully implement a market-

orientation, B2B companies must inspire their salespeople to be customer-focused and 

take on a problem-solving approach when interacting with customers and their needs. 

Since existing customers account for the majority of a typical firm’s sales and 

profits and customer retention is an important company goal, many of the 

salesperson’s interactions are with existing customers. If customer retention is a 

clearly-communicated goal to salespeople, they will tend to work toward 

enhancement of the value of the product or service for the customer, but the dominant 

focus of most sales research is on ultimate performance measures such as sales 

growth. This focus ignores a key element of the business-to-business sales model, 

namely behaviours and outcomes involved in buyer-seller relationship building. 

(Pelham 2010).  

New developments and trends in selling and sales management are creating 

demands and opportunities that require adaptations and new methods on the part of 

sales organisations (Jones et al. 2005). Sales forces are thus caught in the middle to a 

meaningful degree. On one side, their customers have changed radically in terms of 

how they purchase and what they expect. On the other side, their own businesses have 

shifted, going through downscaling, reorganisation, and cost-cutting. Traditional 

boundaries such as those between sales and marketing have weakened or even 

disappeared. The salesperson has to manage with more products, introduced more 

rapidly with shorter lifecycles, and less competitive differentiation. (Rackham & 

DeVincentis 1999, p. ix). 

In order for sales personnel to meet rapidly-changing customer preferences, they 

must have more knowledge and must have it more quickly. Technology enables sales 

staff to store, retrieve, and analyse customer data and make specific recommendations 

that are customised for long-term business solutions. Technology also helps a sales 

force manage important information during sales cycles. The need for salespeople to 

communicate in real time with their corporations and colleagues is constantly 

increasing. (Jones et al. 2005). Nevertheless, in a review of practice in the IT industry, 

Haines (2004) points out that firms are not carefully considering the best metrics for 

establishing a foundation for sales achievement. 

For years, companies have been concerned about, and tried to shorten, the time it 

takes them to get new products to the marketplace (Blackburn 1991). Consumer 

goods generally take less time to develop than B2B goods, although the relative 

difference between the two shrinks as one moves from considering more innovative to 
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less innovative projects. When it comes to services, there is no difference between 

cycle times for consumer versus B2B services, likely because they must be 

engineered to be robust across a vastly wider population of significantly less well-

educated customers, when compared to business services. (Griffin 2001).  

Since conducting its first comprehensive study of new product development 

(NPD) practices in 1990, the Product Development and Management Association 

(PDMA) Foundation has offered evidence-based answers to the question of what 

causes new products to fail. PDMA conducted a second study in 1995 and a third in 

2004. The findings reveal some thought-provoking insights into the relationship 

between portfolio management practices and product success. The 2004 study found 

that 55 percent of 416 respondents had in place a well-defined, structured process for 

portfolio management. Forty-six percent had both a portfolio management process 

and a strategy. New development processes have increased dramatically in the past 

nine years, and cycle times and process efficiencies have improved. Cross-functional 

development teams are the norm. These results sound magnificent, until you consider 

some of the study’s conclusions. Compared to 1995, in 2004:  

– Overall sales and profits from new products declined;  

– Incremental new products increased as a percentage of total projects in the 

portfolio at the expense of more innovative new products; 

– Overall success rates of commercialized products had not changed (Mello 

2006). 

Nor was this the full story that the PDMA study revealed. The respondents’ varying 

degrees of success allowed PDMA to categorize them into “the best” (96 companies 

or one-quarter of respondents) and “the rest”. The best companies had considerably 

more success with NPD than their counterparts in the bottom three-quarters:  

– The percentage of new products that were successful for the best companies 

was 75.5, compared to only 53.8 for the rest; 

– 72.4 percent of new products at the best companies were successful in terms 

of profitability, versus 47.3 percent for the rest;  

– New product sales as a percentage of total sales were 47.6 for the best and 

less than half that (21.4) for the rest; 

– Profits from new products as a percentage of total profits was also higher for 

the best: 49.1 percent versus 21.2 percent. (Mello 2006). 

These results say that process improvements, use of market research, and tools for 

engineering, research and development (R&D), design, and technology helped top-
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tier companies improve their performance. While use of these tools and 

methodologies was certainly necessary, it was not entirely sufficient for success. 

Nearly 76 percent of the companies in the study significantly lagged behind their 

counterparts in NPD and portfolio management by every measure. What accounts for 

this difference? The PDMA study itself concluded that the leading cause of product 

failure is not understanding the customer. (Mello 2006). 

According to Cooper et al. (2004b), there are correlation between business 

performance and the type of NPD activities: minor enhancements, incremental 

product changes, major product revisions, new products and innovations for the 

business and for the outside world. Most of the companies used the majority of 

product development resources and funding for existing product modification. Hence, 

minor enhancements, incremental product changes and major product revisions took 

in 65% of overall product development capacity. Product development types that are 

strictly speaking in the rapid productisation categories cover 43% of total product 

development activities.  

The innovation literature emphasizes that incremental innovations do not differ 

much from existing product portfolios and, therefore, routine procedures and 

capabilities are sufficient to initiate this type of innovation. Occasionally, they are 

capable of successfully developing incremental innovations, which means that the 

innovation is developed and launched onto the market rapidly and smoothly. 

(Vermeulen et al. 2007). According to Cooper et al. (2004b) 43% of product 

development types are minor enhancements or incremental product changes. That 

type of product development is compatible for rapid productisation.  

Customer requirement management thus becomes one of the principal factors for 

product development succeed in the marketplace (McKay et al. 2001). Poor 

understanding of customer requirements and inaccurate assumptions made during the 

elicitation and analysis of requirement information have significant negative 

impactions on design and manufacturing of the product in terms of quality, lead time, 

and cost (Jiao & Chen 2006).  

Rapid productisation (RP) is a new concept which has not been studied. This 

study made it evident that when seeking avenues for rapid action, in practice the 

companies operate in an RP-style mode. The real problem in the case companies is an 

unplanned RP-style undertaking that occurs without the benefit of a well-considered 

RP process. A company can meet one unexpected need exponentially faster than it 

could under the NPD timeframe. The company may be able to make act quickly but 

the details based on their chosen decision may not take into account the special 

characteristics of RP. Notably, the drawbacks caused to NPD can be greater than the 
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benefits received when ad-hoc productisation has been used. The starting point for the 

RP process is the unexpected demand presented by the B2B customer which the 

existing product portfolio is not able to satisfy. Responding to customer preferences 

and fast decision making are the core of the RP process. 

This study has identified a gap between research in incremental new product 

development and the reality wherein companies try to manage an unexpected product 

increment using ad-hoc practices under the pressure of a sales situation. Therefore, 

this dissertation aims to bridge the unexpected product increment management by 

focusing on sales and R&D cooperation to study what is needed to manage 

unpredicted B2B customer preferences in sales situations. 

1.2 Objectives and scope 

This study explores the decision making, product management, and cooperation, 

especially intra-firm cooperation, between sales and R&D, supply chain management, 

and strategic business management in B2B sales situations to explore the research gap 

presented in managing unexpected product increment. It explores how to connect 

response time to the customer’s unexpected needs and seeks to clarify how companies 

can manage surprising product increments in B2B sales, which always run the risk of 

making company’s business success more challenging. Intra-firm collaboration 

through different layers of organisations is not always straightforward; Sales and 

R&D cooperation is not enough if the company’s product strategy is not up-to-date 

and followed. Companies could take full advantages of their existing processes to be 

able to manage suddenly-appearing customer needs, but many have not devoted the 

necessary resources to the processes required. This study reveals the need for doing 

something other than strictly following a NPD template. The primary research 

objective of this dissertation is as follows: 

To clarify how companies should act in order to manage unexpected product 

increments, that are initiated by a customer in a B2B sales situation. 

Related research areas i.e. quality or knowledge management, innovation, and 

technology management or delivery management are described in Chapter 2.1. 

Theories like process development, customer segmentation, and relationship 

management (CRM), the resource-based view, and path dependency are out of the 

study’s scope. 

To achieve this overall goal, the dissertation aims to 1) to increase the 

understanding of a rapid productisation (RP) base from practical challenges, and 2) to 
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develop a rapid productisation process (RPP) for handling unexpected product 

increments in a B2B sales situation. In this research, rapid productisation is defined as 

a mode of operation which creates a field for faster achievement for a customer 

demand via product increment that can be achieved using standard productisation. 

Table 1 lays out the research questions that must be answered in order to meet the 

objectives of this dissertation. 

Table 1. Research questions. 

RQ# Research question 

RQ1 What are the challenges of and preconditions for processing unexpected customer preferences in 

the sales situation? 

RQ2 How to satisfy unexpected customer preferences? 

RQ3 What are upstream supply chain uncertainties in rapid productisation? 

RQ4 What is the business rationale for rapid productisation? 

RQ5 What are the strategic objectives for rapid productisation? 

These research questions are chosen in order to combine research findings into 

one. Coherent whole. They are drawn from five complementary interpretations 

that have been previously published: challenges for unexpected customer 

preferences in sales (Article I); sales and R&D cooperation (Article II); upstream 

supply chain uncertainties in rapid productisation (Article III); business reasoning 

in rapid productisation (Article IV); and strategic objectives for rapid 

productisation (Article V). 

This study addresses the research questions (RQ) in a qualitative approach both 

through literature study and empirical research. Each research question is answered 

by an article covering different viewpoints (see Table 2). 

Table 2. Research paper overview. 

Article RQ# Article title Journal 

I RQ1 Rapid productisation: challenges and preconditions International Journal of Product 

Lifecycle Management 

II RQ2 Sales and R&D cooperation and Integration in rapid 

productisation process 

International Journal of Business 

Process Integration and Management 

III RQ3 A multiple case study of small business upstream 

supply chain uncertainties in rapid productization 

Proceedings of International 

Conference on Engineering Design 

IV RQ4 Business reasoning for rapid productization in small 

enterprises 

Technology and Investment 

V RQ5 Rapid productisation as a strategic choice in small- 

and medium -sized companies 

International Journal of Management 

and Decision Making 
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This research was conducted across five separate studies involving industrial 

companies and university researchers. Table 4 describes the author’s role in each of 

the articles. 

Table 3. Author’s contribution to the individual papers. 

Article Contribution of the author 

I The author had the primary responsibility for planning and writing the paper. The author 

planned and conducted the data collection with Kinnunen and a student in an advanced course 

of technology management, conducted the analysis for the data, and wrote the paper, which 

Kinnunen, Haapasalo, and Muhos reviewed. 

II The author had the primary responsibility for planning and writing the paper. The author 

planned and conducted the data collection with Kinnunen and a student in an advanced course 

of technology management, conducted the analysis for the data, and wrote the paper, which 

Kinnunen, Haapasalo, and Muhos reviewed. 

III The author had the primary responsibility for planning and writing the paper. The author 

planned and conducted the data collection with Muhos, conducted the analysis for the data and 

wrote the paper, which Muhos and Haapasalo reviewed. 

IV The author had the primary responsibility for planning and writing the paper. The author 

planned and conducted the data collection with Muhos, conducted the analysis for the data and 

wrote the paper, which Muhos, Kinnunen, and Haapasalo reviewed. 

V The author had the primary responsibility for planning and writing the paper. The author 

planned and conducted the data collection with Kinnunen and a student in a technology 

management course, conducted the analysis for the data and wrote the paper, which 

Isoherranen, Kinnunen, and Haapasalo reviewed. 

Fig. 1 illustrates the logic of the five research questions and theories studied 

within the rapid productisation context. The five theories are decision making, 

product management, product creation, supply chain management, and strategic 

business management, which is also the order in which results are presented. The 

first article outlines the problem, identifying general challenges and creating 

preconditions for rapid productisation. The second and third papers study how to 

build the required delivery capability from both research and operational points of 

view. They investigate sales and R&D cooperation at the practical level, define a 

process, and explore what its upstream supply chain impact might be. The fourth 

and fifth articles study top-level decision-making, first on the tactical plane and 

then on the strategic objectives for rapid productisation. 
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Fig. 1. Logic of the research. 

This dissertation studies rapid productisation in a B2B context. In this dissertation, 

case companies’ industrial classification is take from Statistics Finland’s “Standard 

Industrial Classification TOL 2008”, based on the European Union`s classification of 

sectors according to the General Industrial Classification of Economic Activities, EU 

NACE Rev. 2. The study includes firms focused on computer programming and 

consultancy, consultancy, manufacture of agricultural and forestry machinery, 

manufacture of electronics, components and boards, manufacture of fabricated metal 

products, manufacture of food products, manufacture of furniture, manufacture of 

construction equipment, manufacture of pharmaceuticals, manufacture of sporting 

goods, residential care, telecommunications and information services, and wireless 

telecommunications. 

The study uses is the European definition of small and medium enterprises. 

Within the SME category, the European Union (EU) defines medium-sized firms as 

having 50–249 employees, small firms as having 10–49 employees, and micro-firms 

as having 1–9 employees (Storey 2003). The prevalence of SMEs is often associated 

with higher economic growth in a given country (e.g., Reynolds 1997, Robson & 

Bennett 2000). Beck et al. (2005) studied the relationship between the size of the 

SME sector and economic growth in 45 countries. They found that the share of SME 
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employment in total manufacturing employment is associated with a higher rate of per 

capita GDP growth. 

The main factors determining whether a company is an SME are: 1) the number 

of employees and 2) either turnover or balance sheet total (Table 4). All the firms 

studied are compliant with this EU definition. 

Table 4. EU definition for SME’s*. 

Company category Employees Turnover or Balance sheet total 

Medium-sized < 250 ≤ € 50 m ≤ € 43 m 

Small < 50 ≤ € 10 m ≤ € 10 m 

Micro < 10 ≤ € 2 m ≤ € 2 m 

* ”SME” stands for small and medium enterprises, as defined in EU law: EU recommendation 2003/361. L 

124/36, EN Official Journal of the European Union. 20.5.2003. COMMISSION RECOMMENDATION of 6 

May 2003, concerning the definition of micro, small and medium enterprises (notified under document 

number C(2003) 1422) (2003/361/EC). 

1.3 Research process and dissertation structure 

1.3.1 Research philosophy and approach 

A research philosophy is a considered judgement about the method in which data 

about a phenomenon should be collected, studied, and used. Bryman and Bell (2007), 

approach the question of research philosophy through the concepts of epistemology 

and ontology.  

According to Saunders et al. (2007) epistemology can be divided into positivism 

and interpretivism. Positivism is based upon the natural sciences and seeks to explain 

and predict what happens in the social world. Interpretivism is relativistic and highly 

reliant on the individual point of view. (Saunders et al. 2007).  

Ontology can be seen as a reality in which studied phenomena are understood to 

exist and how the studied phenomena related to this reality. Ontology influences the 

choice of theory and concepts and can be roughly divided into objectivism and 

subjectivism. Objectivism is an ontological position that implies that social 

phenomena and their meanings have an existence that is independent of social actors. 

On the other hand, subjectivism involves interpretation by a person’s internal reality 

rather than purely external and independent facts. (Bryman & Bell 2007). 

This study situates itself closer to subjectivism and interpretivism. According to 

subjectivism, social phenomena are created by social actors and their observations, 
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and in companies, operations are based on interactions by people. Interpretivism is 

based on the assumption that research participants respond in a subjective way. 

(Bryman & Bell 2007, Saunders et al. 2007). Interpretivism draws meaning through 

the interpretation of events and attempts to understand the subjective reality of those 

that they study in order to make sense of and understand their motives, actions and 

intentions. 

There are two main research approaches: the deductive approach and the 

inductive approach. The deductive approach (from theory to observations or findings) 

develops a theory or hypothesis and designs a strategy to test the hypothesis. By 

contrast, the inductive approach (from observations or findings to theory) sees the 

researcher collect data and develop a theory as a result of data analysis. The deductive 

approach is more typically a quantitative approach and is used when it is possible to 

specify variables that can be measured or tested numerically. The inductive approach 

is typically a qualitative approach involving the use of qualitative data to provide an 

in-depth understanding of the studied phenomenon. (Bryman & Bell 2007). 

This study uses the inductive, qualitative approach. The qualitative approach 

enables the researcher to study the phenomenon in detail (Irvine & Gaffikin 2006), 

and qualitative data allow researchers to find richer explanations and a deeper insight 

into phenomena (Ghauri et al. 1995, Miles & Huberman 1984: 1–6, Stake 2000). 

Moreover, the contextual specificity helps researchers better understand all the 

circumstances surrounding an event (McGaughey 2004). 

1.3.2 Research strategy 

The selection of a suitable research strategy is next step after looking at the research 

philosophies and potential research approaches (Saunders et al. 2007). A research 

strategy describes how the research question is to be answered, and research strategy 

choices are made here to suit the research approach and the problems of this study. 

The selection of the research strategy should be based on determining the best 

strategy to answer the research question(s). The research strategy in this study is 

based on a qualitative, multiple case study. 

The role of theory in this exploration is to provide an initial theoretical 

understanding of the research phenomenon, which is then developed through an 

empirical inquiry. The role of the empirical data is to help recognise the specific 

characteristics of the research phenomenon of interest.  

There are diverse strategies for different research purposes. Possible research 

purposes can be distributed roughly into three groups, which are exploratory studies, 
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descriptive studies, and explanatory studies (e.g., Robson & Bennett 2000, Saunders 

et al. 2007, Yin 2003). According to Robson and Bennett (2000) an exploratory study 

may be used to discover “what is happening”, “to seek new insights”, and “to ask 

questions” to assess phenomena in a re-evaluation, which is particularly useful to 

clarify understanding of the phenomenon. Robson and Bennett (2000) note that 

descriptive research may be used “to portray an accurate profile of persons, events, or 

situations”. According to Saunders et al. (2007) in this type of research it is important 

to have good advance knowledge of the phenomena on which the data is collected 

before starting data collection. The importance in explanatory studies is on studying a 

situation or a problem in order to explain the relationships between variables 

(Saunders et al. 2007). 

As a study often has multiple research questions, it may have multiple purposes. 

In this study, five separate research questions are presented. The purposes of this 

study’s RQ1, RQ3, RQ4, and RQ5 are exploratory, while RQ2 is descriptive in 

nature. 

The next phase is the definition of the best research strategies to answer the 

research questions. The potential research strategies for business research delineated 

by Saunders et al. (2007) are experiment, survey, case study, action research, 

grounded theory, ethnography, and archival research. This research use the case study 

as a research strategy, applying applies a multiple case study (Yin 2003: 4–3) based 

on in-depth interviews of 26 companies. The case study approach is especially 

appropriate for new areas of research (Eisenhardt 1989, Knight 2001), such as this 

study’s examination of unexpected product increment challenges in enterprises. 

According to Yin (2003: 23) “a case study is an empirical inquiry that: investigates a 

contemporary phenomenon within its real-life context; when the boundaries between 

phenomenon and context are not clearly evident; and in which multiple sources of 

evidence are used”. Case study research is particularly suitable for investigations that 

deal with practice-based problems where the experiences of the respondents are 

important. It realises the true environment and aims to study the phenomenon in 

depth. (Yin 2003). A case study can be used to generate answers to the questions 

“why?”, “what?”, and “how?” (Saunders et al. 2007). The case study can be a 

preferable strategy when these types of questions are being posed, the investigator has 

little control over events, and when the focus is on a contemporary phenomenon 

within some real life context (e.g., Saunders et al. 2007, Yin 2003). 

A single case strategy can be used in both critical case analysis or single case 

analysis, as well as when the case characterises a typical case that only few have 

considered deeply (e.g., Saunders et al. 2007). According to Yin (2003) a single case 
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study needs to be strongly justified. A multiple case strategy can provide more 

convincing evidence and lead to a more robust study (Yin 2003) than a single case 

study. Ying goes on to report that a multiple case strategy may be used when multiple 

cases are studied to predict similar results or in a situation where the intention is to 

find differing results in cases with expectable results (2003: 48). 

The main data for this study were collected and analysed, and the major findings 

reported, in the five articles noted above. The key steps of each individual study 

included a research background and theoretical analysis of the issue under 

examination. Based on the understanding obtained, the research focus was defined. 

The data collection protocol and questionnaire were then formulated. Case company 

interviews were selected based on the intention of obtaining as broad a coverage as 

possible over the industry in question. The interviews followed a semi-structured 

interview approach (see e.g., Merton et al. 1990) and were conducted informally, in a 

qualitative manner, allowing the interviewees to explain and clarify the cases and 

topics as entities. All the individual results were analysed according to the article’s 

chosen focus. The collection of findings and reviewing their implications were 

conducted simultaneously on parallel tracks. Finally, conclusions were drawn based 

on the findings. After each study, knowledge gleaned about a research topic was 

exploited for the next study round. The individual research processes have been 

described in more detail in each article. Through an elaboration of the empirical and 

theoretical understandings gained, the final focus of the study emerged, which led to 

the increased sophistication of the theoretical foundation and a presentation of the 

results. The research process typical of all five articles that form the basis of this 

dissertation is described in Fig. 2.  

 

Fig. 2. Research process typical to all the articles. 
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In this research, the primary data consist of 74 interviews (Table 5). The primary 

data were gathered in several phases during two two-year research projects funded by 

the Finnish Funding Agency for Technology and Innovation (Tekes). Collecting data 

in several stages provides opportunities for data triangulation (Yin 2003), as does 

archival data from the different roles and positions of the informants concerning the 

cases and the companies, and researcher’s memos from observations in meetings and 

workshops. The conclusions of the collected data are then shown to informants to 

check and validate their replies in order to enhance the validity of their responses.  

The initial interviewee selection was supported by the key contact persons at the 

case companies. After the initial selection, the snowball method was used to find 

more interviewees who were key informants for the research topic. Snowball 

sampling is a simple technique for finding research subjects. One subject gives the 

researcher the name of another subject, who in turn provides the name of a third, and 

so on (Vogt & Johnson 2011). 

The interviews were semi-structured (Saunders et al. 2007), and the interview 

guides for the datasets utilised both the existing literature and the empirical 

understanding gained. Each interview started with open questions, followed by 

detailed themes with more questions under each of them. The interview method was 

selected because it allows the researcher to get as close as possible to the world of 

industry and interpret this world and its problems from the inside, as it is seen and felt 

at various points and levels (Schwartzman 1993). The interviews followed a semi-

structured thematic interview approach and were conducted informally, in a 

qualitative manner, which enabled the interviewees to explain and clarify the topics as 

entities. Multiple sources of evidence were used for preparation of the interview 

questionnaire, such as a company's annual report, quarterly results, web pages, and 

product catalogues.  

Before starting the company interviews in a large scale, interview themes and 

sub-questions were evaluated in a focus group interviews. After a revision of the 

interview form, the full-scale interviews started. The interview questionnaire was sent 

in advance to give the interviewees the opportunity to study the questions beforehand. 

The main themes of the interview were: 1) from sales to rapid productisation; 2) the 

process of rapid productisation; and 3) from rapid productisation back to normal 

business operation. 

All of the interviews were recorded, then transcribed soon after data collection. 

The interviews lasted up to two hours each. The interviews were conducted at least 

with two interviewers. One makes notes and other asked questions. A quantitative 

descriptive analysis (QDA) database was created to help maintain the planned case 
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study protocol and to safeguard validity by ensuring the full use of the research data 

in the analysis phase. The initial analysis employed the QSR NVivo® software 

application. 

For each paper, the data were combined from the relevant datasets, and the 

analysis used a content analysis of the text-based data. Each individual paper is a 

qualitative multiple-case study, and the analysis process followed the same principles 

in each case. NVivo® was used for organising and analysing the interview content 

and for the criteria categorisation. For each company, a within-case analysis was 

conducted to classify the cases according to the selected categories. 

In summary, the aim of this research is to enhance the knowledge of rapid 

productisation in sales situations. This study is conducted in a qualitative manner. The 

empirical research was conducted using multiple case studies, and the empirical 

material was obtained through interviews of experienced industrial managers and 

specialists. Table 5 presents the number of companies and the number of interviews 

for each research article. More than seventy interviews were conducted at twenty-six 

companies from which 19 were in Finland and 7 in the USA. 16 companies were 

classified as SMEs, while 10 fell into the large category. 

Table 5. Research strategy and data collection methods for each article. 

RQ# Research strategy No. of companies Data collection method No. of informants 

RQ1 Multiple case studies 12 Semi-structured interviews 29 

RQ2 Multiple case studies 14 Semi-structured interviews 46 

RQ3 Multiple case studies 7 Semi-structured interviews 11 

RQ4 Multiple case studies 7 Semi-structured interviews 11 

RQ5 Multiple case studies 11 Semi-structured interviews 25 

The dissertation is comprised of five individual journal articles and this unifying 

summary. The summary is organised as follows: Chapter 2 presents the 

theoretical foundation for the research; Chapter 3 details the research contribution; 

and Chapter 4 discusses the implications of the study and presents the study’s 

overall conclusions. 
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2 Theoretical framework 

This study bases its theoretical areas of research on five subareas: 1) decision making, 

2) product management, 3) product creation, 4) supply chain management and 5) 

strategic business management (Fig. 3). These theories are practical tools required for 

the objective of better appreciating how companies should act in order to manage an 

urgent product increment that is initiated by a customer in a B2B sales situation. 

Related research are briefly discussed in Chapter 2.1. 

The ability to make rapid decisions is crucial and decisions must be made at the 

correct level of an organisation. Decision making is much easier if a company’s 

governance model support it (e.g., Baker & Anderson 2010). Corporate decision 

making plays a key role in company practices targeted to manage the rapid 

productisation process. In order to understand nature of the RPP in the context of 

managing unexpected product increments, it is necessary to first understand the 

background of corporate governance and its impact to decision making. 

In this study product management covers portfolio management, product 

management, and product lifecycle management concepts (e.g., Cooper 1999, Stark 

2005, Ulrich & Eppinger 2008). Without the product platform(s) and modular product 

structure, a fast product development is not possible. Companies are widely using 

new product development (NPD) or productisation processes to manage their R&D 

functionality (Ulrich & Eppinger 2008). It is bad for business if a company’s R&D 

unit have a limited product or service creation capability. Requirement engineering is 

an integrated part of NPD and is vital for product creation in a rapid productisation 

context. . Intra-firm cooperation (e.g., Foray 1991) and capability creation (e.g., 

Becker-Ritterspach & Bruche 2012) both play crucial roles. Intra-firm cooperation, 

especially between the sales and R&D functions, is at the very core of RP. A delivery 

capability creation summarises the key issues to be solved before a business case can 

be selected and made (Meade & Presley 2002).  

Supply chain management includes an order process and upstream supply chain 

management (e.g., Canever et al. 2008, Gibson et al. 2005). A steady stream of new 

orders coming in guarantees a steady cash flow and is essential to a company making 

products or offering services. In order to manage and balance demand that is often 

highly variable, the role of upstream supply chain is crucial (e.g., Giunipero & 

Eltantawy 2004, Scannell 2000).  

Strategic business management sets the top-level operational guidance regarding 

how should companies act and perform in various business positions. Building a 

profitable business case is essential for successful business in all companies (e.g., 



36 

Robertson 2004). Decision making is much easier if the company’s strategy support it 

(e.g., Brockhoff & Chakrabarti 1988, Chao & Kavadias 2008), and it is even more 

important that whatever goal the company is pursuing is clear to all employees.  

The purpose of this chapter is to carry out a literature review and discuss previous 

research that is related to this study so as to build a foundation for this dissertation. 

Furthermore, it also recognises a number of information sources that have made 

contributions to the research. Fig. 3 illustrates the thematic areas of the research. 

 

Fig. 3. Thematic areas of the research. 
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2.1 Related research 

2.1.1 Technology and innovation management 

The use of rapid productisation relies on existing technology and does not have time 

for a large technological leap. The nature of rapid productisation as an incremental 

step essentially filling a gap, does not provide a foundation for radical innovations.  

Companies that develop and market products may or may not manufacture them, 

but they must nevertheless be concerned with the manufacturing process technology 

and costs of their product. Key success indicators in the development and 

commercialization of a new product include: market development and penetration 

agility (measured by the time to the “first” customer acceptance of the product); 

market share momentum with a sustainable competitive advantage; profitability 

(measured by the rate of return factor after product introduction); and shareholder 

value growth. In order to commercialize a new product effectively, the product’s 

technology and concept must match the target application context. (Rafinejad 2007). 

Probert et al.’s (2000) technology management framework illustrate how to link 

technology resources to business objectives. The basic technology process includes 

identification, selection, acquisition, exploitation, and protection phases. Business 

processes (strategy, innovation, and operations) highlight the dialogue that is needed 

between a business’s commercial and technological functions to support effective 

technology management. (Probert et al. 2000). 

What makes innovation the focus of so much attention? Most executives feel 

intuitively that innovation somehow connects integrally with their companies’ ability 

to excel in a chosen market and that selecting the most innovative products for their 

portfolios will bring success. Innovation is defined as the act of introducing 

something new. Innovation for a business enterprise is the introduction of new 

products, services, or practices that yield commercial success in the marketplace. The 

criteria that determine whether an innovation is successful depend upon the 

organisation. Success may mean growth in a specific market, acquisition of market 

share, preventing entry of competitors into the market, increased revenue, better 

return to shareholders, or recognition as a global leader. In this context, success is the 

achievement of the objective that the innovation enabled. Innovation is appealing 

because it allows a company to differentiate and disrupt the marketplace. The stronger 

the impact on the marketplace, the more sustainable the resulting competitive 

advantage. (Mello 2006). 
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Incremental innovation is not about enormous, sweeping changes. On the 

contrary, firms that innovate incrementally do so by definition a little bit at a time. 

Radical innovation (RI) is characterized as an ambiguous and risky process, relying 

on emergent or undeveloped knowledge, and operating with unfamiliar technology or 

new business domains. It has long been portrayed as ad hoc and highly dependent on 

the ability and persistence of individuals. (Leifer et al. 2000). 

How does a company bring all this together to manage the path forward? This 

question is easier to answer with the recognition that innovation is the output of the 

portfolio – what is introduced to the marketplace. In other words, the company’s 

product portfolio is the container that holds all the types of potential innovations. 

(Mello 2006). 

Based on Koen et al. (2001) the base for successful NPD is created in the front 

end of innovation, which refers to the activities that take place before the formal 

product development project. According to Poskela and Martinsuo (2009) the front 

end should result in a well-defined product concept and a business plan aligned with 

the corporate strategy. A critical activity in the front end is to ensure that decisions 

serve the best interests of the company and to fulfil its long-term strategic objectives 

(Poskela & Martinsuo 2009). 

2.1.2 Concurrent engineering 

Since its establishment, the concurrent engineering (CE) philosophy has been 

implemented in product development (Sapuan & Mansor 2014). CE was defined by 

the Institute for Defense Analyses (IDA 1986: 11) as:  

A systematic approach to the integrated, concurrent design of products and 

their related processes, including manufacture and support. This approach is 

to cause the developers, from the outset, to consider all elements of the 

product lifecycle from concept through disposal, including quality, cost, 

schedule, and user requirement. 

The traditional approach to product design and manufacture considered only limited 

information about manufacturing issues (Sapuan & Mansor 2014), and the CE 

approach provides a solution for this problem. CE is a way to reduce the lead time 

between the start of a design and the manufacture of a product by ensuring that 

manufacturing issues are considered from the beginning of product design (e.g., 

Salamone 1995). 
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Concurrent engineering is the early involvement of a cross-functional team in a 

process to plan product design, process design, and manufacturing activities 

simultaneously. Concurrent development reduces uncertainty by improving 

communication between departments. (Koufteros et al. 2005). CE is concerned with 

producing a higher-quality product at lower cost in a shorter time. In order to achieve 

a short lead time, various life-cycle management tools and techniques have been 

developed. (Sapuan & Mansor 2014) 

If experimental design takes customer usage conditions, part-to-part variability, 

and process variability into consideration, R&D engineers can realize the concept of 

“concurrent engineering” concretely. In other words, R&D engineers do not need to 

wait until the trial run stage to know if there are any problems in product design and 

determine whether they should implement design changes; instead, they implement 

design for manufacturability simultaneously at the design stage. Therefore, applying 

the RE method is a very effective and efficient approach to realize concurrent 

engineering. (Shiu 2013). 

2.1.3 Quality management 

All end users of a product or service agree that they want to receive what they order, 

when they want it, and on the basis of good value for money. In a competitive world 

of consumer choice, they also expect products to last. At a broader level, they 

understand the benefits of a market-driven economy and need for appropriate product 

and service quality, which is the domain of operations, services, and supply chain 

management. As Basu puts it, “quality is what the customer expects as a lasting 

experience” (Basu 2012). 

According to Taguchi et al. (2000) quality can be divided into two types:  

1) Customer-Driven Quality. What the customer wants, such as function, 

appearance, colour, etc. Customer-driven quality is improved by fulfilling the 

customer’s expressed and tacit requirements; 

2) Engineered Quality. Freedom from what the customer does not want, such as 

noise, vibrations, failures, pollution, etc. Engineered quality is improved by lowering 

the deviation from an ideal function caused by different sources of variability. 

Quality in a broader context has many meanings that depending on the customer, 

ranging from luxury and merit to excellence, good value for money, or convenience 

and even practicality. A generic definition of quality is simply “meeting customer 

requirements”, but this has been expressed in many ways; 
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– “conformance to requirements” Crosby (1992); 

– “fitness for use” (Juran 1989); 

– “quality should be aimed the needs of the consumer” (Deming 1986); 

– “the total composite product and service characteristics of the organisation to 

meet the expectation by the customer” (Feigenbaum 1983)  

–  “the totality of characteristics of an entity that bear on its ability to satisfy 

stated and implied need” (ISO 9000: 2000, Basu 2012). 

Project excellence by quality can be summarised as follow: 1) Organisational quality 

is an important dimension of project quality; 2) People-related “softer” project 

success criteria are closely related to organisational effectiveness or organisational 

quality; 3) “Softer” project success criteria may contribute to project excellence but 

neither these criteria or nor organisational quality alone do not lead to sustainable 

outcomes. (Basu 2012). 

2.1.4 Knowledge management 

Creating knowledge organisationally does not simply mean that organization 

members supplement each other to overcome any one individual’s bounded 

rationality. It means that subjective, tacit knowledge held by an individual is 

externalized into objective, explicit knowledge to be shared and synthesized within 

the organization, and even beyond. The newly-created knowledge is then used and 

embodied by individuals to enrich their subjective tacit knowledge. The need to 

transfer knowledge from one function, one group, or one brain to another is 

omnipresent in organizations. In most situations, the transfer is two-way. However, at 

different times each party can be either the source of knowledge or its receiver, even 

when the exchange can be characterized as knowledge-sharing. (Ichijo & Nonaka 

2006). 

Most knowledge management initiatives focus on getting knowledge moving 

around inside a firm – sharing best practices, creating knowledge directories, 

acquiring leading-edge technology, etc. (e.g., Kostova et al. 2004). Explicit 

knowledge is knowledge that can be codified, such as a manual, a patent, a 

description, or a set of instructions; it is sometimes called “know what”. Tacit 

knowledge is the contextually-based, interdependent, and non-codified knowledge 

that must be built in its own context. Tacit knowledge, or “know how,” puts explicit 

knowledge to work. Although explicit knowledge moves easily from one person or 
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entity to the next, tacit knowledge is much more difficult to share. (Ichijo & Nonaka 

2006). 

2.1.5 Personalisation 

What is the difference between mass customisation and personalisation? Kasanoff 

(2009) recently provided a good definition of personalisation: “After years of trying 

to simplify [the definition of] personalisation, I finally got it down to two words: 

personal is smarter. The more you customise, the smarter you get. The smarter you 

get, the more competitive you become. It really is that simple. Doing it, of course, 

takes a lot of work”. According to his definition, personalisation means using 

technology to accommodate the differences between people. If executed correctly, it 

is a mutually beneficial strategy that provides a better outcome for both the service 

provider and the individuals involved. For example, a doctor who gives a patient a 

test to determine which treatment will work best for her before any treatment starts, is 

employing a simple and easily-understood example of personalisation. Likewise, if a 

company gives its clients the option to advise their service centre when and how to 

contact them, that is personalisation. Mass customisation is a process for 

implementing personalisation. (Piller & Tseng 2010). 

2.1.6 Mass customisation 

Mass customisation enhances profitability through a synergy of increasing customer-

perceived value and reducing the costs of production and logistics. It inherently 

makes high value-added products and services possible through premium profits 

derived from customized products. This strength is particularly attractive to OEM-

based industries. (Jiao et al. 2003). The concept of “mass customisation” was 

predicted by Alvin Toffler (1971) and fleshed out by Stan Davis (1987). Pine (1999) 

documented its place in the field of industrial development and mapped out the 

management implications for companies that decide to adopt it.  

Nowadays the manufacturing industry has been facing the particular challenge of 

quick response to dynamic customer needs, in addition to confronting wide variations 

and increasing complexity of product design and rapidly-changing design and product 

technologies. The key to success in these highly competitive battlefields is a 

company’s ability to design, test, and market high-quality products within a short time 

frame and at a low cost. (Jiao et al. 2003). To face the challenges of increasing 

demand for variety, more specific customer demands, and shrinking product 
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lifecycles, firms increasingly adopt mass customization techniques (Magnusson & 

Pasche 2014).  

2.1.7 Delivery process and downstream supply chain 

A company is a value-creating and value-adding entity. Distribution is the means by 

which the company’s products or services get into the hands of consumers. The 

company’s offerings are made available to customers at the right place, at the right 

time, and in the right number. (Bolland 2012). 

Distributors play a key role in technology markets, providing a company with 

sales, marketing, and customer service functions support. Distributors can take the 

form of franchised or wholly-owned organisations working for one manufacturer, or 

they can operate as independent agents, acting for multiple suppliers. They enable 

firms to reach geographically remote customers or niche market sectors that many 

companies could not support cost effectively using their own internal resources. 

Improving distributor performance helps them sell more products or enhance levels of 

service to smaller customers. (Linton 2012). 

The structure of the distributor channel is important to marketing success. Some 

companies operate different levels of distributors, with programmes that enable 

distributors to move up the structure and gain additional support benefits. A tiered 

programme can help attract high-quality distributors and improve performance, so 

that distributors deliver a high standard of service to customers. (Linton 2012). 

2.1.8 Production 

Among all the functional areas of management, production is considered to be crucial 

in any industrial organisation. Production is the process by which raw materials and 

other inputs are converted into finished products. The other word synonymously used 

with production is manufacturing. Some people try to draw a distinction between the 

two terms, with manufacturing understood to refer only to the process of producing 

tangible goods, whereas production includes creation of both tangible goods as well 

as intangible services. Production management refers to the application of 

management principles to the production function in a factory. In other words, 

production management involves the application of planning, organising, directing, 

and controlling to the production process. (Aswathappa & Bhat 2009). 
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2.1.9 Business creation 

In today’s customer-driven markets, what matters most is not the product or service 

but rather the customer’s perceived value of the entire relationship with a company 

(Simchi-Levi 2010). Bolland (2012) indicates that knowing and understanding 

customers and their needs is vital to business success. According to Zaltman (2003: 

3), “Approximately 80 percent of all new products or services fail within the first six 

months or fall significantly short of forecasted profits”. Failure to understand target 

market demand is extremely costly for organisations, so successful businesses should 

first seek to understand customer demands and needs. (Bolland 2012). 

The desire of established companies to concentrate on that one indispensable 

thing that they believe they do best and to delegate the rest to outsiders is a change 

that has driven new business creation for more than 20 years. (Lawrence 2013). 

Elevating products to a strategic business level can also help companies 

differentiate themselves from competitors, charge higher prices, and build effective 

relationships with customers. Strategically-important products have a number of 

characteristics such as being essential to business success, adding value, supporting 

the core business, speeding up business processes, enabling the development of new 

products or markets, improving competitive performance, and reducing the cost of 

key business processes. Product development should therefore be focused on 

customers’ business needs. (Linton 2012). 

Improving the customer experience is good for business. Research indicates that 

businesses would recommend a company that provided an outstanding customer 

experience. Achieving that level of quality takes a continuous effort to keep 

improving the way customers interact with a company. Improving customer 

experience can help to increase sales to existing customers, improve customer 

satisfaction, and improve customer retention levels. (Linton 2012). 

With the exception of a newly formed business with brand new products and 

legal monopolies, all businesses face competition. Organizations are not purely 

autonomous nor do they operate in a vacuum. As organizations deliver products and 

services, other business entities are watching and reacting. Markets and customers are 

always up for grabs and rivals can affect a company’s business at any time. How does 

a company identify its competitors? At one level, there is an easy answer to this. 

When a given company’s sales staff lost a sale to another company, what was that 

company? Did the sales staff ask the would-be customer? Did management ask the 

sales staff? Instances like these are costly and sometimes burn the name of the 

winning competitor into the corporate memory. (Bolland 2012). 
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Companies with strong capabilities and competencies for delivering customer 

experience excellence outperform their competition in terms of customer satisfaction. 

An effective customer response strategy enables a company to deliver the highest 

standards of customer care at a time when the customer most needs it. That level of 

care makes an important contribution to customer satisfaction and long-term loyalty. 

(Linton 2012). 

Defining the right price can be challenging. It depends on what a company is 

trying to accomplish with its pricing strategy. Pricing also depends on where a 

product stands in terms of the product lifecycle and where the particular product being 

priced stands in relationship to the basket of other products that a company sells. Price 

depends on company size, available resources, industry specifics, and competition. 

Pricing strategy is part and parcel of marketing strategy. (Bolland 2012). 

2.1.10 Business-to-consumer 

A product is valuable to consumers because it provides benefits or means that fulfil 

their needs and expectations (Beckley et al. 2012). Consumers are interested in the 

purchase of goods and services, so as to satisfy their personal, social, and 

environmental needs (Nair 2009).  

The dynamics of the customer-enterprise relationship have changed dramatically 

over time. Customers have always been at the heart of an enterprise’s long-term 

growth strategies, marketing and sales efforts, product development, labour and 

resource allocation, and overall profitability directives. Historically, enterprises have 

encouraged the active participation of a sampling of customers in the research and 

development of their products and services. However, enterprises have until recently 

been structured and managed around the products and services they create and sell. 

(Peppers & Rogers 2011). 

Customers view businesses as marketplaces with several players and thousands 

of products, some of which may provide them with a degree of satisfaction. They do 

not even know the number of sellers of a particular product unless they are going to 

buy the same good or service, at which time they start looking for alternate suppliers 

of a product. (Mathur 2012). 

2.1.11 Strategy implementation 

Strategic management’s perspective focuses on the impact that strategic leaders have 

on the long-term performance of the firm. The CEO and other strategic leaders add 
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value to the firm through resource decisions determining the firm’s strategic scope, or 

corporate strategy (e.g., in which markets to participate), as well as the firm’s 

competitive strategy (e.g., the basis on which the firm will compete in those markets). 

More broadly, the firm’s overall strategy encompasses managerial decisions regarding 

the composition of the firm’s resource portfolio, as well as the orchestration and 

application of these resources in particular markets. (Beck & Wiersema 2013). 

2.1.12 Strategic fit 

Strategic fit is a core concept in normative models of strategy formulation, and the 

detection of strategic fit has traditionally been viewed as having desirable 

performance implications (e.g., Ginsberg & Venkatraman 1985, Miles & Snow 1994). 

(Zajac et al. 2000). NPD business case decisions are mainly made against marketing, 

technical, and financial criteria. Strategic fit and leveraging core competencies are 

certainly relevant issues to consider, but are more closely related to either marketing 

or technical dimensions. That is the reason why strategic fit is not considered a main 

element of business case; instead, it is a necessary dimension that links ideas to others 

and to a firm’s ultimate objectives. Strategic fitness is an important factor in 

determining new product success. The criteria used in defining strategic “fit are 

relatedness to strategy”, “strategic importance, fit with current strategic plan”, 

“alignment with firm’s strategy”, “consistency with the firm’s overall product plan 

and technology strategy” and “alignment of project with company business strategy, 

importance of project to the strategy, impact on business” ( Loutfy & Belkhir 2001, 

Lilien et al. 2002, Carbonell-Foulquie et al. 2004, Ulrich & Eppinger 2008, Cooper 

2008). 

2.2 Decision-making 

Corporate decision making is challenged by technological uncertainty especially 

when combined with market and revenue uncertainties (e.g., Chen et al. 2006, Murto 

2007, Sengupta 2005). When, making decision management should ask questions 

such as: what should be done, where, by whom, using which focus, and whether by 

increasing or controlling power in the situation (Brugha 1998). 

Problem-solving is the domain of the manager. Fortunately, skill in finding 

optimal solutions to problems can be developed. Such skill stems from understanding 

the nature of problems and utilizing a basic process to address the problem. Problem-

solving skill relies on judgment and perceptual acuity, the ability to recognize and 
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evaluate the situation at hand. In the presence of multiple solutions, the selection from 

a purely egotistical position might solve the problem. At the same time, it may create 

a stream of new issues with more serious consequences. Understanding the nature of 

the problem at hand and deliberately approaching the problem enhances the 

manager’s insight and judgment, leading to more successful solutions. A decision-

making model guides the manager through effective problem-solving. The role of 

stakeholders in the problem scenario and the impact of solutions on them is crucial. 

According to Professor Michael Roberto, there are five distinct myths about how 

decisions are made in organisations. By identifying these myths, we can improve our 

decision making capabilities.  

1. The chief executive decides. Strategic decision-making entails simultaneous 

activity by people at multiple levels of the organization. The chief executive 

cannot be credited or blamed for all the decisions. 

2. Decisions are made in the conference room. Much of the real work occurs 

offline, in small groups or in one-on-one conversations. Usually, formal 

meetings are used to simply approve decisions that have already been made. 

3. Decisions are largely intellectual exercises. High-stakes decisions are 

complex emotional, social, and political processes. 

4. Managers analyse and then decide. Strategic decisions occur in a non-linear 

fashion, with solutions often arising before managers define problems or look 

at other alternatives. 

5. Managers decide and then act. Strategic decisions often evolve over time and 

proceed through a repetitive process of choice and action. (Bolland 2012). 

Making a good decision or avoiding a bad one is not a chance act; it is a skill that can 

be learned, developed, and even perfected. Bad decisions are usually made because of 

a poor decision-making process. The decision-making process can be enhanced by 

controlling personal biases, gathering pertinent information, and using intuition 

appropriately. (Bolland 2012). The purpose of corporate governance is to direct and 

control the activities of an organization by establishing structures, rules, and 

procedures for decision making. (Baker & Anderson 2010). 

Through experimentation, Miller (1955) concludes that the span of absolute 

judgment and of immediate memory impose severe limitations on the amount of 

information that an individual is able to receive, process, and remember. Human 

beings can only effectively handle limited amounts of organizational and 

environmental complexity within a certain time frame. The notion of bounded 

rationality indicates that decision-making is frequently irrational, because people may 
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lack either the necessary information or the information processing and computational 

capacity required to make decisions (March & Simon 1958, Mohr 1982). 

Speedy decision making has become, if not the most critical competency, at least 

an urgent priority competency for companies (Chen et al. 2012). Faster, however, 

may not always be better. For instance, an ethnographic study of Internet start-ups 

conducted by Perlow et al. (2002) proposes that rapid decision making may become a 

“fast trap” because the need for quick decision making may become a supposed 

requirement. This can push people to make decisions faster, resulting in failures of 

companies in their early days. Nevertheless, Eisenhardt (1989) uses a case study 

method to show that fast decision-makers use more information, develop more 

options, and perform better than slower decision-makers, especially in rapidly-

changing environments. Uncertainty is defined as unpredictability of the environment, 

inability to predict the impact of environmental change, and inability to predict the 

consequence of a response (Milliken 1987).  

Therefore, uncertainty is closely linked to the amount of information related to 

decision-making and the constraints of the absorptive capacity of individuals, teams, 

or organizations. Under conditions of high uncertainty, the unpredictability and 

complexity of a task may easily be beyond the limits of human information-

processing and absorptive capacity, resulting in obvious time-compression 

diseconomies. By contrast, under conditions of low uncertainty, the environmental 

change and its impacts are stable or predictable, the tasks are relatively easy and 

routine, and individuals have enough capacity and information to make good 

decisions. (Chen et al. 2012). 

Theories of governance typically open up the black box of the state; policy 

network theory, rational choice theory, and interpretive theory undermine reified 

concepts of the state as a monolithic entity, interest, or actor. These theories draw 

attention to the processes and interactions through which all kinds of social interests 

and actors combine to produce the policies, practices, and effects that define current 

patterns of governing. (Bevir 2010). 

2.2.1 Governance model 

The importance of corporate governance became dramatically clear at the beginning 

of the twenty-first century, as a series of corporate meltdowns arising from 

managerial fraud, misconduct, and negligence caused a massive loss of shareholder 

wealth. The firm’s owners – i.e., shareholders – asked who, if anybody, is responsible 

for protecting and promoting the value of their investment. (Baker & Anderson 2010). 
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There are numerous definitions and usages of the term governance. The term may 

refer to organisational structures, administrative processes, managerial judgment, 

systems of incentives and rules, administrative philosophies, or combinations of these 

elements. Governance may be discussed in the context of organisations, policy 

regimes, networks, and other units of analysis. As Bevir (2010) explains, governance 

refers to theories and issues of social coordination and the nature of all patterns of 

rule. More specifically, governance refers to theories and practices of governing and 

the dilemmas to which they give rise. Governance in all guises stands in contrast to 

elder concepts of government and the state as rather monolithic and formal 

institutions”. (Bevir 2010). 

One of the most widespread organizational theory perspectives at present is 

strategic choice, which features a micro-level, voluntaristic approach. These theories 

give attention to how organizations can change the environmental conditions under 

which they operate. Organisations can be designed to take advantage of resources in 

the environment (e.g., Child 1972). In contrast to the system-structural emphasis on 

self-regulating systems, here we see political negotiation and enactment ideas in play. 

Individuals have the opportunity to construct their worlds. (Bevir 2010). 

Corporate governance is a development of the concept of government, which has 

existed from the earliest days of social organisation and has evolved into the elaborate 

constitutions of many nations today. Governance principles and structures apply to 

organisations with varying degrees of complexity ranging from international bodies, 

such as the United Nations, through national, regional, and local levels, down to small 

clubs and special interest groups. Most of these groups have rules which regulate their 

conduct of affairs and facilitate the settlement of disputes between members. (Davies 

2012). 

Corporate governance is a system for optimising the contributions of a number of 

disparate parties to a purpose which they are persuaded to share. These disparate 

parties are often referred to as the “stakeholders” in the enterprise, and their potential 

for support or damage to the enterprise may vary depending on circumstances. 

Historically, the board of directors has been the shareholders’ designated agent for 

directing their company. Without customers, there can be no business, since there is 

no cash flow to sustain it. It might be thought, therefore, that customers are the prime 

stakeholders in any enterprise, with shareholders providing capital to serve them. 

However, before the marketing revolution which put customers at the forefront of 

managerial concerns, employees were the prime focus for management. (Davies 

2012). 
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Organisations which are supply-side focused, rather than demand-led, emphasise 

the provision of goods and services rather than respond to customer needs. Employees 

remain stakeholders in their company, however, since the company needs their skills 

and experience and employees can use the company to develop and enrich their 

curricula vitae. Some companies did not identify suppliers as stakeholders until 

recently. Traditionally suppliers have been treated with some disdain, usually told 

what to do and sometimes bullied into lower prices and faster service. When 

companies realised that it was expensive to have a multiple-supplier policy and that 

picking champions for each speciality and working with them led to better service and 

reducing prices, partnership became the new policy. This development has brought 

suppliers into closer relationship with their customers and is of greater importance at 

times of rapid change and of increasingly extended supply chains. The eight core 

dimensions of corporate governance are: 

– The identity of the organisation 

– The purpose of the organisation 

– Leadership 

– The distribution of power within the organisation 

– Inclusiveness and communication 

– The pattern of accountability required 

– The maximisation of effectiveness 

– Ensuring sustainability. (Davies 2012). 

It is possible to develop a basic model for implementing corporate governance, the 

key elements of which are: leadership, culture, structure, processes, and brand. 

Organisations work through the allocation of power. In many smaller companies 

power is concentrated, often in the hands of one person, and is delegated only to the 

extent that is required in any given situation. Lack of empowerment makes it difficult 

to recruit talent into such companies so that their ability to grow (and even survive) is 

circumscribed and contingent on events. This constraint is one of the reasons for the 

slow decline in the numbers of family companies and for the dramatic failure of big 

ones like WorldCom and Vivendi, which became dominated by individuals. (Davies 

2012). 

In an increasingly competitive and changing world, most companies now see the 

need to devolve power to the areas from which profits and growth are derived. Most 

operational decisions need to be made quickly and seldom put the business at risk. 

Many strategic decisions can be delegated to executives who are informed of 

corporate strategy and can test the various options. (Davies 2012).  
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2.3 Portfolio management 

When a company reaches a point having at least one sellable product, with more 

under development, it will require more effort for tasks related to portfolio 

management. Portfolio management is the set of actions that allows the company to 

select, develop, ramp-up, and commercialise a channel of new products that line up 

with the company’s strategy targets.  

Portfolio strategies can be classified as either passive or active. An active 

portfolio strategy uses available information and forecasting techniques to seek a 

better performance than if the portfolio were simply diversified broadly. Essential to 

all active strategies are expectations about the factors that influence the performance 

of the class of assets in question. A passive portfolio involves minimal expectation 

input and instead relies on diversification to match the performance of some index; in 

effect a passive strategy assumes that the marketplace will reflect all available 

information in the price paid for securities. (Merna & Al-Thani 2008). 

The main task in order to manage the company’s new product portfolio is active 

decision making: decisions must be made on which projects to fund, to what levels, 

and at what point in time. Effective portfolio decision making produces a portfolio 

mind-set, focuses effort on the right products, and allows agile decision making 

across the portfolio’s set of products. (Kester et al. 2011). 

Nevertheless, if not managed effectively and harmonised with the company’s 

strategy, the negative impact of weak portfolio decisions can be remarkable (Cooper 

et al. 2001a-b). Even termination decisions are critical to portfolio management, such 

as the decision on whether to kill a product that either is not expected to provide 

adequate profits or no longer lines up with company strategy (e.g., Balachandra et al. 

1996, Calantone et al. 1999). As an outcome of the kill decisions it will release 

company’s resources allow for other activities with higher profitability opportunities, 

if not expectations. In practice, though, product termination as a part of PLM is one of 

the most difficult management decisions to make (e.g., Balachandra et al. 1996, 

Calantone et al. 1999). 

Current research has found logical problems with NPD portfolios. First, within 

many companies the NPD focus has shifted from disruptive to more incremental 

innovation, resulting in unbalanced portfolios (e.g., Barczak et al. 2009, Cooper et al. 

2004a–c). Because of the incremental focus, many NPD project portfolios have 

become overloaded to try to achieve the company’s revenue growth goals. Repenning 

(2001) describes the result as a firefighting mode, where portfolio managers are 

occupied resolving burning problems, losing the “helicopter view” of where efforts 
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should be directed for optimal achievement. It is entirely likely that the result of these 

challenges and this response technique would impact the company’s financial results, 

due to the failure to make effective NPD portfolio decisions. 

2.3.1 Portfolio fit and balance 

The influences based on portfolio fit and business case is essential when starting a 

product offering analysis. The portfolio fit is evaluated based on a roadmap evaluating 

the products that on the pipeline in the next release cycle. The product portfolio 

balance needs to be carefully planned and set up to match customer needs in the target 

market areas. In order to achieve good portfolio balance product terminations and 

cannibalism as well need to be taken into account.  

Cooper et al. (2001a) describe portfolio management as the expression of a 

company business’s strategy, or how it decrees where and in what manner the 

company will invest for the future. Portfolio management uses R&D investments 

much like a investment advisor in the stock market, maximising the value of a 

portfolio (Cooper et al. 2001a). For Cooper et al. (2001a) portfolio fit means: 1) 

congruence, or how well the program fits with the strategy (stated or implied) for the 

product line, business, or company and 2) impact, or the financial and strategic impact 

of the program on the product line, business, or company (scored from “minimal” to 

“critical”).  

Portfolio fit decisions are constrained by major resource bottlenecks, which have 

forced senior management to introduce prioritisation guidance to allocate scarce 

resources among potential products. This system means that potentially viable 

products with lower priority are killed on a regular basis because of a lack of 

resources. (Bunduchi 2009). A lack of product scalability could be significant factor 

in SMEs. 

According to Harvey and Kerin (1979) and Heskett (1976), product 

cannibalisation is the process by which a new product gains sales by diverting sales 

from an existing product. Copulsky (1976) and Mason and Milne (1994) define it as 

the extent to which one product’s sales are at the expense of other products offered by 

the same firm. Any new product entering a market will take market share from all the 

existing players (Ehrenberg 1991). 
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2.4 Product management 

A tendency toward an increase in product variety and customisation has been 

observed worldwide in a wide range industries (e.g., Bils & Klenow 2001, Pine 1999, 

Scavarda et al. 2010). The promise of increased product variety and customisation is 

that by offering customers precisely what they want, or at least meaningfully closer to 

their ideal product solutions, corporations will be able to charge higher prices or 

increase market shares, both of which would increase incomes. (e.g., Berry & Cooper 

1999, Gourville & Soman 2005, Kekre & Srinivasan 1990) 

For the purposes of this study, the term “product” is used to describe products, 

services, and combinations of both. Even more vital for companies, though, than 

products of any kind are the customers who request them. Products are the outcome of 

a company’s ability to manage product excellence, while demand arises from 

customers’ buying decisions. Developing the “right” new products is critical to a 

company’s success and is often noted as a key competitive element (Roussel et al. 

1991, Cooper et al. 1998). First-to-the-market strategies and time-based competition 

have been touted as the main routes to success in a range of businesses (e.g., Stalk 

1988, Stalk & Hout 1990), thus increasing the pressure on organisations to speed up 

their development time (Menon et al. 2002).  

Product development is characterised by the use of different methods, including 

superlative product development managers, concurrent engineering, and data systems, 

among others (Koufteros et al. 2002). This is why well-managed products, services, 

software, and technologies meet customer needs and are simple to sell and buy. 

Ordering, producing, and delivering such products can be systematic and cost-

effective. At its best, a well-managed product provides the customer an experience 

that separates the company from all of the competition. 

To recognize the relevance of emotion in products, a question must be asked: 

why do people buy things? It is an essential question to business, a basic concept that 

may seem simple to answer. Yet many companies do not truly understand why 

customers are willing to spend more for one product when it accomplishes the same 

tasks as a cheaper alternative. Why are customers fanatically loyal to one product yet 

indifferent to another? (Boatwright & Cagan 2010). 

Product management, meaning an organisational position, does not mean product 

development or product marketing. Product management as an administrative model 

has been used for over a century in various formats (Katsanis & Pitta 1995). This 

scheme, which used the product as the central point of the management structure, 
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became the standard in most large product organisations and companies by the 1960s 

(e.g., Sands 1979, Buell 1975). 

One of the main points of having a product management function is the 

promotion of a shared, cross-functional understanding of customer’s preferences. It 

requires a culture that breaks down the walls between such organisational areas as 

sales, marketing, and R&D to solve customer problems (Roach 2011). 

Salomo et al. (2008) indicate that a company capable of developing multiple, 

related innovation projects positively affects portfolio innovativeness and firm 

performance. Another important product management action is support for 

management of sales. The best product managers work with sales management to set 

product strategies and achieve planned goals (Katsanis & Pitta 1999). 

According to Zorzini et al. (2012), high levels of coordination at the customer 

enquiry stage and formalisation of the customer enquiry management process have a 

positive impact on company performance. However, product variety can cause 

difficulties in terms of operational efficiency. The development of abundant new 

product variants increases the design workload. Rationalising the product structure, 

for example through modularisation, is one way to tackle the challenges caused by 

increased product variety. Hofer and Halman (2004) propose the use of layout 

platforms, i.e., standardised arrangements of subsystems within the product family in 

order to reduce complexity arising from product variety. More variety means a more 

difficult selection process for a customer; therefore, more information exchange is 

required. In addition, collecting, storing, and processing customer order information 

becomes challenging (Hofer & Halman 2004). 

2.4.1 Product lifecycle management 

The use of lifecycles is a conventional method of strategic planning in marketing 

(e.g., Kotler & Armstrong 2006). The idea of this traditional concept is to demonstrate 

the development of particular marketing issues over time. At the beginning of the 

product lifecycle, communication is typically the most important instrument for a 

company, though in the end the price most often determines purchase decisions and 

becomes more important as an instrument for a company. For consumer goods and 

services in most markets, customers’ needs and desires change over their lifetimes. In 

a business-to-business-context, the lifecycle approach seems to be useful, too, in 

classifying the changing needs: starting up a business means investing in new 

equipment, which is soon followed by allocations for maintenance and service. Later, 

old technologies have to be updated or new machines have to be purchased. Such 



54 

lifecycles show different ups and downs over the customer’s lifetime depending on 

the kind of product or service and – of course – the personal disposition and situation 

of the customer. (Piller & Tseng 2010).  

Common product lifecycle stages are product development, introduction stage, 

growth stage, maturity stage and decline stage (Kotler & Armstrong 2006). Product 

lifecycle has shrunk by an average of 400% over the last 50 years (Cooper 2001). 

Nevertheless, there remain some cases where the total product lifecycle could be as 

much as 30 years. Terzi et al.’s (2010) study of the ICT industry PLM, the process of 

managing the complete lifecycle of a product from its idea, through design, 

implementation, and manufacture, to service and final termination, is already well 

known. PLM integrates individuals, data records, processes, and business systems and 

provides product information support for companies so that they are able to manage 

the product lifecycle. 

In a contemporary solution-centric business, ability to make decisions rapidly is 

often required during sales negotiations. Firms, even those operating in rather stable 

business environments with good market positions, are facing rapid and frequently-

unexpected changes (e.g., Iskanius et al. 2009, Sharifi & Zhang 2001). There could 

thus always be a need to produce new offerings to meet customer preferences. 

Decision making in the sales situation is demanding, and challenges arise to making 

reliable and rational product solutions and being able to manage the solution sold 

during the complete lifecycle. PLM is an essential process in the development of 

maintainable products. It has a central role in product information management and 

the meeting the need for effective methods to get and share information (Häkkinen & 

Vares 2011). Ameri & Dutta (2005) report that NPD can derive benefits from PLM 

that could integrate different company processes and their organisations through a 

shared dataset. 

2.4.2 Product data management 

The role of product data is crucial since its accuracy is a central element of an order 

and delivery success. It is fundamental for a company to know what has been ordered 

by a customer, when delivery will take place, and where to send an invoice. Product-

related data is often reviewed after product releases, possibly numerous times during 

their lifecycle, and each review in turn generates a new version to be managed (Stark 

2005). Therefore, version management and, especially, version compatibility, can be a 

challenging task, particularly when the number of products is large (Crnkovic et al. 

2003, Stark 2005). Different product variations are needed to satisfy different sets of 
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requirements (McKay et al. 1996). Variants allow for effective product customisation 

when making exclusive products for each customer is simply not feasible (Aldanondo 

& Vareilles 2008, Lim et al. 2011, Pine 1999). 

The main purpose of PDM is helping enterprises to manage their operations 

electronically, making them more efficient and effective (Kropsu-Vehkapera et al. 

2009). PDM systems typically control all basic product data on how to design, 

maintain, and organise a product (Kropsu-Vehkapera et al. 2009). More product 

variety creates more challenges for the customer in making a choice, so more product 

data exchange is required. In addition, collecting, storing, and processing the 

customer order data becomes challenging (Hofer & Halman 2004). 

If a firm is not able to control product-related data, it will find it difficult to keep 

product management under control (Stark 2005). The effective distribution and use of 

product data is necessary when it comes to enabling rapid product launches (Huang et 

al. 2004, Ouertani et al. 2010, Philpotts 1996, Sulaiman 2000). 

Understandably, product configuration is widely seen as a solution to meet the 

needs of individual customers in a cost-effective fashion (Helo 2006, Kratochvíl & 

Carson 2005, Pine 1999, Sabin & Weigel 1998). Modularity is a platform that allows 

a large variety of products to be created from a smaller set of modules and 

components. Modules are units in a system that are structurally independent of one 

another but which work together (Baldwin & Clark 2000). 

In certain businesses, products are defined in sales negotiations using a sales 

configuration tool that contains a predefined sellable set of components (Hvam & 

Ladeby 2007). In the case of modular products, the deliverable product may be 

composed specifically for the order from a predefined set of items by a sales 

configuration tool (Hvam et al. 2008). For business, the use of product configurators 

has resulted in various positive effects in engineering-oriented companies, such as 

reduced lead times, fewer mistakes, and shorter learning times for new employees 

(Haug et al. 2012). The essential functions of a sales configurator include presenting a 

company’s set of product offering (Tseng & Piller 2003) and guiding customers in the 

generation or selection of a product variant within that offering, thus preventing 

incompatible or unfeasible product features from being defined (e.g., Franke & Piller 

2003, Heiskala et al. 2007). 

An essential role in mitigating the risk of experiencing the product variety puzzle 

can be played by sales configurators (e.g., Heiskala et al. 2007, Randall et al. 2005, 

Salvador & Forza 2007). Added functionalities of a sales configurator may include 

providing real-time data on price or delivery terms of a product variant, making 
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references (Hvam 2006, Vanwelkenhuysen 1998), and recommending a product 

solution that can be further updated (Randall et al. 2005). 

2.5 Product creation 

The outline of a product creation is presented next. In this study, the product creation 

literature has been divided into five subtopics: a product platform, new product 

development, productisation, requirement engineering, and intra-firm cooperation.  

The product platform is an enabler for incremental product development. The 

NPD framework supplies the complete process of bringing a new product to market. 

Productisation provides a wider framework linking NPD and core product and 

marketing aspects together. Requirement engineering (RE) refers to the process of 

formulating, documenting, and maintaining product requirements and is really a sub-

process of NPD. Intra-firm cooperation is essential for those phases where speed is 

paramount. 

Product leadership does not depend on a single individual or department; it takes 

a commitment from the entire company. Success comes from aligning the resources 

of the whole company to meet the changing needs of customers. That means the 

senior management team must set out a vision of product leadership, explain the role 

of different departments in achieving leadership, and commit resources to any 

necessary training. (Linton 2012). Cross-functional teamwork is essential to achieving 

product leadership. Marketing specialists provide insight and research into the 

customer to define customer requirements and translate those into a particular product 

specification. Marketers can also advise on the development priorities so that new 

products meet customer needs, rather than internal requirements. The product team 

should also include members from engineering, research and development, and 

product management. (Linton 2012). 

Partnership with suppliers and other external organisations may also be important 

to achieving product leadership. Partnership can add value to a product leadership 

programme by providing access to skills, technologies, and other resources that a 

particular company does not possess. (Linton 2012). 

2.5.1 Product platform 

While tackling uncertainty during product development, platform development is an 

important R&D tool, helping to handle the situation (Gershenson et al. 2003, Meyer 

& Utterback 1995, Robertson & Ulrich 1998, Salonen et al. 2008, Zhang & Doll 
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2001). Platforms are often reflected broadly as planning concepts instead of 

addressing the needs of a single product (e.g., Yang & Jiang 2006). 

Design reuse is closely related to product platform, as a product platform is an 

effective means to organize existing product information that can be utilized in new 

designs (Ong, 2008). The definition of product platform varies according to different 

perspectives and scopes. One prevailing definition was given by Meyer and Lehnerd 

(1997), who call it “a set of subsystem and interfaces developed to form a common 

structure from which a stream of derivative products can be efficiently developed and 

produced”. This definition highlights three important features of the product platform: 

1) a common structure, which means that a platform must be shared by a group of 

products to be designed; 2) sub-systems and interfaces, which are the content of a 

product platform; and 3) efficiency in developing product variants, which is the 

desired benefit of a product platform. The core of the product platform is the product 

architecture, which is synonymous with the topology or layout of product functions 

and their embodiment. Product family design divides into top-down (market 

segmentation, technology advancement, product platform, scaling variable and 

decision support, and product variants) and bottom-up (new products, design 

synthesis, product platform, and existing product cases) types.  

The purpose of a product platform is to launch a group of product variants that 

form a product family. Product platform defines the technology core that connects the 

functional domain with the physical domain. From the top-down and bottom-up 

perspectives, two streams of platform-building approaches have been prevalent, the 

scale-based approach and the module-based approach. Existing approaches in this 

area rely heavily on human intelligence, which makes the process slow and 

unrepeatable. Computational tools are required to enable rapid and intelligent building 

of product platforms. (Ong, 2008). 

2.5.2 New product development 

A large number of different models are available for new product development 

(NPD). These models include requirements management, product and project 

management, quality management, technology management, innovation management, 

knowledge management, product life-cycle management, among others. (e.g., 

Blanchard 2008, Cross 2008, Dale et al. 2007, Mantel et al. 2007, Tidd & Bessant 

2009). This study, however, does not address each of these issues individually, but 

focuses on viewing development activities from the perspective of the overall NPD 

process. 
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Successful technology companies have a clear view of their position in the 

market. Clear positioning helps create a sustainable competitive advantage by 

focusing on strengths that are hard to match and clearly differentiating one company 

from its competitors. Positioning is also important from an internal perspective. It 

ensures that everyone in the company aligns their activities to the overall strategy. 

Positioning tells employees where the company wants to be and how it will get there. 

That clarity and consistency gives direction and focus to product development 

programmes, investments, acquisitions, and other critical activities that influence 

success. (Linton 2012). 

Product development can be defined as the transition from a market opportunity 

into a product offered for sale (Krishnan & Ulrich 2001); this is often premeditated in 

a long process with several checkpoints (Cooper 2001). Product development is the 

process of moving passing new products into the market. It covers not only idea 

generation, product design and implementing, but also market study and marketing 

analyses (Cooper 2011, Ulrich & Eppinger 2008). Product development is the first 

phase in generating and commercialising new products within the overall strategic 

picture of PLM (Ulrich & Eppinger 2008).  

According to Cooper (2001), new product development can be challenging if the 

customer’s voice is not clearly heard. He reports that another common mistake is to 

assume that because a product may be adequate in the eyes of the designers or R&D 

department, the customers will necessarily see it the same way. The main causes of 

new product failures are inadequate market analysis (24%), product problems or 

defects (16%), lack of effective marketing effort (14%), higher cost than anticipated 

(10%), competitive strength or reaction (9%), poor timing of introduction (8%), 

technical or production problems (6%), and all other causes (13%). (Cooper 2001). 

Milestone and gate frameworks 

Ulrich & Eppinger (2008) define product development phases as planning, concept 

development, system-level design, detail design, testing and refinement, and 

production ramp-up. Another well-known product development process model in 

literature is the “Stage-Gate Model” (Cooper 2011). Cooper’s model contains several 

stages of many parallel activities for each organisational unit in a company. At each 

gate, gatekeepers evaluate a progress by deciding whether to go, kill, hold, or recycle 

the process. Fig. 4 presents the new product development frameworks by Cooper 

(2011) and Ulrich & Eppinger (2008). 
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Fig. 4. Product development frameworks. 

Managing inspiration without any structures is challenging at the best of times. The 

purpose of a defined NPD framework is to enable planning, coordination, quality 

assurance, management, and improvement. The four main types of product 

development projects include new product platforms, derivatives of existing product 

platforms, incremental improvements to existing products, and fundamentally new 

products. (Ulrich & Eppinger 2008). 

2.5.3 Productisation 

According to Harkonen et al. (2013), productisation can be divided into four 

categories: products, services, software, and technology. Products can be tangible, 

physical goods, or intangible, such as services, or a combination of the two (e.g., 

Cooper 2001, Ulrich & Eppinger 2000, Urban & Hauser 1980). Some researchers 

separate the concepts of product and services (Bebko 2000, Zeithaml & Bitner 1996) 

whereas others consider services as just one product type (Saaksvuori & Immonen 

2008, Stark 2005). The business environment has changed and even traditional 

industrial companies are now providing offerings that combine physical goods and 

services (Baines et al. 2009, Gebauer et al. 2005).  
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Though the term productisation first and foremost refers to a product creation 

process (Deuten & Rip 2000), that specific definition refers to product development. 

Nonetheless, productisation emphasises the process of creating and defining 

something uncompleted to a more product-like object, which is tangible, repeatable, 

standardised, and easy to produce, deliver, sell, buy, and use (Hietala et al. 2004, 

Simula et al. 2008). Productised offerings may be in the form of unit, services, 

software, or most likely, a combination all three (Simula et al. 2008). In any case, the 

productised offering is ready for the order-delivery process and commercial 

operations (Simula et al. 2008). Suominen et al. (2009, p. 9) define productisation as 

“a standardised process which aims to produce a high quality commercial good or 

service viable in the market from produced information”. It is important to estimate 

the needed resources and services appropriately in a way that is cost-efficient and 

time-saving but still achieves the customer’s needs (Simula et al. 2008).  

According to Jaakkola (2011), companies may apply productisation to secure 

more time for made-to-order professional efforts and to increase the tacit knowledge 

developed in their organisation. Instead of avoiding standardisation altogether, 

companies try to find the optimal stability between customisation and standardisation. 

It seems that productisation is applied because of professional characteristics, not in 

spite of them. (Jaakkola 2011). 

Incremental product development 

Companies today face the constant need to provide new products to the marketplace, 

which is often handled by developing new versions of existing products, or by 

creating new product variants that fulfil different customer preferences (Pine 1999, 

McKay et al. 1996). Without a doubt, new product versions are generated to improve 

some part of an original product, often to reduce costs or improve quality or product 

performance (Wilson & Norton 1989). 

Product design is concerned with the design of products to achieve the desired 

functionality, where functionality may involve a number of features, such as usage, 

safety, durability, aesthetics, and social and environmental issues (Ong, 2008). For a 

company it is essential to stay in the market, which can happen only if the company 

makes a profit and keeps its customers satisfied with its products. With incremental 

product development, one of the main objectives is to make it more attractive and 

valuable for the customer, which leads to increased sales and higher profits (Gautam 

& Singh 2008). Therefore, product improvement by incremental development is the 

heart of any sustained business project (Gilvan et al. 2004, Morgan et al. 2001). 



61 

During an NPD project, customers provide information on new product ideas, 

needs for new capabilities, and the likely benefit received from new product features 

(Bonner & Walker 2004). Effective product development involves minimizing the 

resources (people, money, and time) required to deliver an appropriate mix of product 

features, performance, quality, price, and availability to customers (Zirger & Hartley 

1996). 

Incremental product development use techniques like product modularization and 

product platform development. According to Magnusson and Pasche (2014), use of 

product modularisation and product platform development allow firms to reach high 

levels of product variety, and at the same time, keep complexity and its related costs 

to a limited level. Zirger and Hartley (1996) advise that focusing on incremental 

product development will not lead to faster development if timeliness is not an 

explicit goal for the team. In order to reach the goal, efficient development requires 

simultaneous attention to product strategy, development process, and team structure 

variables (Zirger & Hartley 1996). 

According to Bonner and Walker (2004), projects seeking to develop incremental 

products, where the product being developed is an extension or an enhancement of an 

existing product, new product advantage tended to be higher in projects using 

embedded customers. In B2B markets, leading customer status is a good indicator of 

embeddedness, because these customers develop close relationships with their 

suppliers (Heide & John 1990). 

Agility / flexibility 

For a firm, agility is the ability to operate profitably in a competitive environment of 

continually and unpredictably changing customer opportunities (Goldman et al. 

1995). Flexibility has become a vital issue for business process considerations 

(Rosemann et al. 2008); specifically, it is the ability to make low-cost, high-quality 

products with short lead times and in variable volumes, providing better value to 

customers through customisation (Fliedner & Vokurka 1997). Rapid response to 

market demands has been shown to facilitate the capture of a larger share of demand 

(Fisher et al. 1994).  

According to van Hoek et al. (2001), customer responsiveness is essential to 

stretching success in today's marketplace. It is equally important that efficient 

organisations need to ensure that their business processes have sufficient flexibility to 

support embracing changes (Boukhebouze 2011). Companies are facing pressure to 

constantly supply new advanced products to the market with increasing speed. The 
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ability to react to a specific customer needs through the product range is a vital means 

of succeeding in global competition (e.g., Froza & Salvator 2008, Huang et al. 2008). 

R&D resourcing 

There are three criteria that companies senior management can use to guide resource 

allocation during new product selection: product portfolio fit, a positive business case, 

and R&D resource implications (Bunduchi 2009). 

Without an understanding of how long different types of product development 

projects take to complete, estimates of the resources necessary to complete project 

plans and the timing of product release dates to customers may be more a product of 

wishful thinking or even fantasy than on reality On average, companies have been 

taking 27 months to develop their more innovative projects. Over the years a number 

of companies claim to have spent significant efforts in reducing product development 

cycle times, as competitive pressures have increased. (Griffin 2001). 

For von Zedtwitz & Gassmann (2002), research follows know-how and 

development follows production, technical service, and sales. Research is geared 

towards discovery rather than invention, while development aims at invention rather 

than discovery. Most studies on the link between R&D and marketing cooperation 

and NPD success take the three elements of market orientation as a single concept 

(Baker & Sinkula 2007, Davies et al. 2010). Teamwork and cross-functional 

cooperation, especially cross-functional cooperation between R&D and marketing 

departments, are among the most critical factors discussed in innovation and new 

product success (Atuahene-Gima & Evangelista 2000, Song et al. 1997). 

According to Zirger & Hartley (1996) companies with small development 

projects and limited resources can rarely afford to dedicate engineers, marketers, and 

manufacturing people full-time to a development project. According to Cooper et al. 

(2004b), resources must be available. There is ample evidence that serious 

weaknesses exist in resource allocations for NPD across many functions at a large 

numbers of firms. In most cases, technical resources are hardly at an acceptable level 

and many companies still have major challenges. In particular companies must take a 

serious look at the marketing and sales resources available for NPD. Resource 

allocations and focus must be a top priority if the goals of time-to-market and quality-

of-execution are to be realised. (Cooper et al. 2004b). 

Nevertheless, simply having an advantage in resources does not create a 

competitive benefit. Instead, resources must be combined with other attributes to form 

the core capabilities that create superior relative value and enable the firm to establish 
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positions of competitive advantage (Prahalad & Hamel 1990) by accessing existing 

organisational resources that fit the demands of a complex market. According to Neu 

& Brown (2005), a key success factor for the firms in their study was the ability of 

managers to access existing organizational resources that could yield superior relative 

customer value and thereby establish a marketplace position of competitive 

advantage. 

2.5.4 Requirements engineering 

In rapid productisation customer need or preference should be able to handle in a 

form which makes further processing possible. Requirements engineering is the 

process of understanding, capturing, and documenting what different stakeholders, 

such as customers, end users, designers, and companies, wanted from a product to be 

captured into written form requirements and specifications (e.g., Asghar & Umar 

2010, Kauppinen et al. 2004, Wiegers 2003). The main purpose of RE is to help all 

possible stakeholders’ preferences with a product and create clear, complete, and 

consistent requirements and specifications that can be accepted by all stakeholders in 

order to use them as an input in developing and implementing a product (Asghar & 

Umar 2010, Pfleeger 1998, Pohl 2010).  

The general changes in a B2B environment noted by Lin et al. (2006) are the 

changing customer requirements caused by the demand for customisation, increased 

quality expectations, quicker delivery times, and intense competition caused by a fast-

changing market, increasing costs, international competitiveness, and the compressed 

development time of new products. 

Companies will lose business if their response to customer requests takes too 

long (Kropsu-Vehkapera et al. 2011). According to Bramham et al. (2005), a 

company often gets product requests outside the fixed product series described by the 

company’s product configuration system. These potentially non-standard products 

may need supportive help from both sales and technical personnel (Bramham et al. 

2005). In an effort to respond more adroitly to customer preferences, many companies 

increase their product variety, on the premise that enhanced product variety may be a 

way to maintain or even improve market share. Companies may expect that an 

increased number of product variants help better connect their total product offering 

with customer preferences. Nevertheless, there is a potential trade-off between 

product variety and operational performance (Salvador et al. 2002). 
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2.5.5 Intra-firm cooperation 

Foray (1991) suggests that the integration and association of resources are necessary 

for the creation of technology, but are also a source of irreversibility. The 

organizational balance of innovative firms means the possibility of reconciling 

specific resources with reversibility of technological capacity. The forms of 

cooperation, as much intra-firm as outside the company, constitute the basic principle 

of organization and functioning of innovative firms. (Foray 1991). 

Organisations are planned social systems that create value by taking inputs from 

the environment and converting them into goods or services utilising knowledge, 

skills, and technology. Successful organisations have a clear mission, vision, 

structure, and culture as well as strategies, plans, goals, roles, and specialised 

activities. Organisational design is the process of assessing and selecting the structure 

and formal systems necessary to carry out strategy and achieve organizational goals. 

An effective organisational design facilitates the flow of information and decision 

making. Organisations perform work that generally involves either projects or 

processes. A project team may design a new product or reconfigure the production 

line, or it may select, deploy, and test a new software system. Processes, on the other 

hand, are a perpetual presence in the organisation. Products are manufactured by 

recurring processes, and the order fulfilment process accepts customer orders and 

ensures that they are delivered from the end of the production line to the customer. 

The equipment calibration process ensures quality control. Projects and processes are 

an essential part of any organization. (Bolland 2012). 

When a product is selected for development, the development team must apply 

efficient project management practices to produce the planned results. The R&D and 

design teams must not only be highly skilled in their functional areas, but they must 

also have a deep understanding of the business purpose and be cognizant of 

commercial success in every product decision that they make. (Rafinejad, 2007). 

Flexibility has become a vital issue for business process considerations 

(Rosemann et al. 2008), and efficient organisations need to ensure that their business 

processes have adequate flexibility to enable them to adopt changes (Boukhebouze 

2011). Most studies on the link between R&D and marketing cooperation and new 

product success take the three elements of market orientation as a single concept 

(Baker & Sinkula 2007, Davies et al, 2010). Teamwork and cross-functional 

cooperation, especially cross-functional cooperation between R&D and marketing 

departments, are among the most critical factors influencing innovation and new 

product success (Atuahene-Gima & Evangelista 2000, Song et al. 1997). 
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Readiness is a measure of the functional organisation’s ability to effectively 

support the next phase in a process. The minimal set of readiness criteria consists of 

requirements, technology, design, manufacturing, field, and value chain readiness. 

(Holmes & Campbell 2004). In a global economy where existing competitors are 

always reinventing themselves and new competitors are continually emerging, a 

company's long-term success depends on its ability to consistently differentiate itself 

from the competition. Delivery performance has become a viable differentiator. 

Delivery capability has been found to have a strong positive influence on company's 

performance. (Fawcett et al. 1997). 

Time and cost both must be reliably predictable and a project should deliver the 

required output within budget and on time (PMI 2004). Delivery capability creation 

summarises the key issues to be resolved before a case can be selected and made. The 

main factors to be taken account for a case are the need to make the decision within 

the framework of a company's strategic objectives and organizational structure while 

considering and integrating the financial and strategic benefits of each of the cases. 

(Meade & Presley 2002). 

In a B2B environment, an increase in product variety may be a result of the need 

to respond to customer needs by frequently developing and expanding product 

offerings, and the requirement of providing complete end solutions to customers 

(Bramham et al. 2005). If a company is ready to think through such end solutions to 

customers, it must be capable of reactive decision making. This type of situation, 

triggered by a non-standard request from a customer, requires tools for providing 

rapid effective references and capabilities for identifying limitations that might 

prevent a company from offer participation (Bramham et al. 2005). 

However, product variety can cause difficulties in terms of operational 

effectiveness. The development of a large set of new product variants increases the 

design and implementation workload. Streamlining the product structure – through 

modularisation for example – is one way to tackle the challenges caused by increased 

product variety. Hofer and Halman (2004) propose the use of platforms, i.e., 

standardised arrangements of subsystems within the product family, for reducing 

product variety-related complexity. 

2.5.6 Supply chain management 

Over the years, many businesses have realised that they need to belong to a successful 

networked enterprise, although very few of them have achieved that ambition. The 

vision is that enterprises would link together and collaborate to ensure that real 
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customer needs and actual business requirements would drive them all towards 

optimised operating conditions. (Poirier 2003). 

Partnership is a strategy that technology companies use to extend their product or 

service capability and offer customers a more complete solution. Technology 

partnerships take a number of forms including alliances for sales, consultancy, 

training, industry specialisation, support, application development, and integration. 

Technology companies with a very wide range of partnerships create an ecosystem of 

support for their customers. The relationship between technology partners features 

varying levels of collaboration, community, joint marketing, and integration of 

business systems. (Linton 2012). 

The concept that companies have both a demand and a supply chain that each 

require active management to exploit efficiencies is widely acknowledged (Canever et 

al. 2008, Jüttner et al. 2007, Walters 2008). The supply chain contains all the supply 

processes necessary to fulfil customer demand (Gibson et al. 2005, Lummus & 

Vokurka 1999, Mentzer et al. 2001). 

Implementing a supply chain strategy needs metrics that line up performance 

with the objectives of other participants of the supply chain (Walker 1998). Managers 

can no longer focus on optimising their own companies’ operations. Instead, leaders 

need to work collaboratively to produce the maximal common gains and savings 

(Keebler et al. 1999). The pressure for a constant supply of new products, together 

with the increasing speed to marketplace, has not changed. However, the nature of a 

product is changing in a traditional manufacturing industry where services and other 

intangible products are stretching significant profits (Gebauer et al. 2005, Oliva & 

Kallenberg 2003). Current product and service deliverables are increasingly 

combinations of tangible and intangible parts (Tuli et al. 2007), which brings new 

challenges in modelling and managing a product and product-related information, 

especially when trying to understand the differentiated nature of deliverables 

(Kropsu-Vehkapera et al. 2011). 

Because new products take time to develop, the sooner that suppliers can 

anticipate changes that customers will value, the better the likely outcome for 

suppliers (Flint et al. 1997). Developing an agile supply chain that allows 

organisations to meet variations in demand at an acceptable level of cost and response 

time is now a major focus in many leading businesses (e.g., Christopher & Towill 

2002, Fisher 1997, Mason-Jones et al. 2000). Agile manufacturing means that the 

production process must be able to respond quickly to changes in information from 

the marketplace (Goldman et al. 1995). 



67 

2.5.7 Order process 

Order-delivery management is the result of linking three business processes: the order 

fulfilment process, the customer service management process (Croxton et al. 2001), 

and the service delivery management process from the service supply chain model 

(Ellram et al. 2004). Order-delivery management covers activities involved in 

defining customer requirements, making a promise to the customer, enabling a 

network to deliver the order, and ensuring the delivery of the product or service at 

minimum cost (Johnson & Mena 2008).  

Order management ranks among the most important operational processes. 

Inefficiencies within this process have direct impacts on customer service, order cycle 

times, and order execution costs. The huge investments in implementing systems for 

enterprise resource planning (ERP) have already led to significant improvements in 

managing orders across organisational units within companies. However, ERP 

systems have not been designed for exchanging order information with business 

partners (Alt et al. 2005). 

According to Fogarty et al. (1991) a company has several basic strategic order 

fulfilment options: 

–  Engineer-to-Order (ETO): The product is designed and built to customer 

specifications, and approach most commonly used for large construction 

projects and one-off products; 

– Build-to-Order (BTO), or Make-to-Order (MTO): The product is based on a 

standard design, but component production and manufacture of the final 

product is linked to the customer's final specifications in a given order; 

– Assemble-to-Order (ATO): The product is built to customer specifications 

from a stock of existing components, which assumes a modular product 

architecture that allows for the final product to be configured in this way; 

– Make-to-Stock (MTS), or Build-to-Forecast (BTF): The product is built 

against a sales forecast, and sold to the customer from finished goods stock. 

–  Digital Copy (DC): Is a commercially distributed computer file containing a 

media product. (Fogarty et al. 1991). 

ERP is a method of effectively planning all the resources in an enterprise or 

organisation; it includes the techniques and concepts employed for integrated 

management of business as a whole, from the viewpoint of the effective use of 

resources, to improve the efficiency and effectiveness of an enterprise. ERP is often a 

software package that organises and manages a company's business processes by 
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sharing information across all functional areas in the organisation (Aswathappa & 

Bhat 2009). 

2.5.8 Upstream supply chain 

Agility in the upstream supply chain centres around creating the ability to react and 

control uncertainty. In this regard, the agile mind set varies with a lean production 

model, which is commonly part of supply chain management (SCM). According to 

van Hoek et al. (2001), the elements of an agile supply chain are customer sensibility, 

virtual integration, process integration, and network integration. SCM is the 

purposeful integration of these organisations and activities in order to achieve better 

customer responsiveness and lower overall costs (e.g., Handfield & Nichols 1999, 

Poirier & Bauer 2000, Simchi-Levi et al. 2007). 

Upstream first-tier suppliers can deliver competitive benefits by allow a buying 

company to influence internal and external capabilities, improve product quality, 

technology, cost, and delivery, and maximise flexibility in responding to changing 

marketplace situations (Scannell et al. 2000). Ongoing risk assessment of the 

upstream supply chain includes gathering, evaluating, and communicating of 

information that helps in developing applicable risk management strategies (Zsidisin 

et al. 2000). With today’s uncertain circumstances and increased awareness of supply 

threats it is especially important for supply managers to assess the degree of risk 

across their purchase groups (Giunipero & Eltantawy 2004). Zsidisin (2003) posits 

that item features are the main categories of supply risk, while Laios & Moschuris 

(1999) used the degree of differentiation, technical complexity, specialised 

installation, and technical after sales service to assess the complexity of the supply 

chain item. 

Supplier integration 

Suppliers can play an important role in product development. For instance, Clark 

(1989) found that more extensive involvement of suppliers allows Japanese car 

manufactures to expend 11 percent less engineering effort to design a new car than 

their U.S. and European counterparts. Supplier participation in product development 

can also be a key source of cost reduction. In any relationship between customer and 

supplier (particularly one in which complete contracts are hard to write), it is 

important to have mechanisms in place for resolving problems when they arise.  
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When problems arise in a relationship between customer and supplier, a powerful 

customer can choose from two types of responses: 1) exit, where the customer firm's 

response to problems with a supplier is to find a new supplier, and 2) voice, where the 

customer works with the original supplier until the problem is corrected. Whereas the 

exit strategy secures a supplier's compliance by using the stick of threats to withdraw 

from the relationship, the voice strategy relies on the carrot of increased profits for 

both parties due to improved products. Differences in supplier relations strategies can 

be summarized along two dimensions: 1) the nature of information flowing between 

the parties; and 2) the nature of incentive systems used by the buyer and its suppliers. 

(Nishiguchi, 1996). 

2.6 Strategic business management 

A company’s top management team faces complex decisions about product strategy, 

and must understand where various products are in the product lifecycle (Linton 

2012). Long-term business success depends upon having effective decision making 

processes concerning the entire NPD portfolio of opportunities (e.g., Chao & 

Kavadias 2008, Cooper et al. 1999). Strategic management is comprised of three main 

components: strategy analysis, which seeks to understand the strategic position of an 

organisation; strategic choice, which involves listing the possible scenarios for action, 

evaluating them, and choosing amongst alternatives; and strategy implementation, 

which focuses on planning the way by which strategy is put into action and managing 

the changes that requires (Johnson & Scholes 1993).  

2.6.1 Strategy creation 

In response to the developments of its environment and possible internal troubles, a 

company evolves thanks to strategic decisions (Sperandio & Girard 2010). Since the 

implication of strategy is trivial if there are no available options, choice is a critical 

element of strategy creation. Nevertheless, daily business choices are not always 

clearly defined, and the group of possible options might change constantly as well. 

(Macmillan & Tampoe 2001). 

As a result, companies face many strategic choices in their businesses. In product 

rivalry, strategic flexibility in decision-making becomes particularly vital for 

companies in their efforts to increase the speed as well as the variety of their strategic 

plans (e.g., Evans 1991, Sanchez 1995, Volberda 1996). Strategic flexibility is an 

important capability that enables companies to adapt and forecast innovation 



70 

strategies in response to both present and forthcoming changes in the business 

environment (e.g., Evans 1991, Johnson et al. 2003, Sanchez 1995). This dynamic 

capability forms a company’s managerial and organisational processes, its location 

and its trails (e.g., Nelson & Winter 1982, Teece et al. 1997). 

Customer focus in strategy 

Tseng & Piller (2003) identify the target of customer focus as positioning the 

customer at the middle of the company, then setting up processes and systems so that 

companies can service customers as individuals. Simply put, this outlook demands a 

“customer-first” attitude in the everyday business processes as much as in strategic 

planning initiatives. According to Slater & Narver (1998), customer focus is 

differentiated from a market focus strategy in that the customer focus is a reactive – 

or, better, a responsive – approach that centres around the expected needs of 

customers, and fails to deliver durable competitive advantage by failing to recognise 

unexpected customer requirements, which can be a source of innovation. Kelly (1992) 

reports that customer focus can be the result of a mutually beneficial long-term 

connection with customers, but the sales force needs to understand R&D capability, 

so that sales does not “sell” what a company does not have and cannot produce.  

2.6.2 Strategy orientations 

A strategy orientation is the fundamental outlook of a company’s strategy, guiding 

decision making and pointing the actions within the company in a specific direction. 

It serves as a boulevard for innovation and guidance in decision making, thereby 

creating an environment conducive to strategizing and formulating the actual concrete 

strategies followed by the company (Cummins et al. 2003). The literature typically 

divides strategic orientations into technology and market orientations. 

Technology and market orientation 

Based on Brockhoff & Chakrabarti (1988), the four different technology strategies are 

defensive imitator, process developer, aggressive specialist, and aggressive innovator; 

similarly, they divide marketing strategies into a defensive imitator, a market 

defender, a market penetrator, and an innovative marketer (Brockhoff & Chakrabarti 

1988). Strategic orientations are the guiding values that influence a company’s 

marketing and strategy-making activities (Noble et al. 2002). They reproduce the 
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strategic directions implemented by a company to create the proper behaviours for 

continually-higher business performance (Narver & Slater 1990), and originate from a 

company’s philosophy of how to conduct business through a deep-rooted set of values 

and beliefs (Zhou et al. 2005). A strategic orientation is essential to guiding the 

actions that lead to solid performance (Gatignon & Xuereb 1997). Because different 

strategies may have different performance objectives, selecting applicable measures is 

a challenging but rewarding task (Parnell et al. 2006). 

Technology-oriented company objectives push new technology to market and 

create a winning strategy either by being the first to deploy that technology or by 

deploying the most advanced version within a particular technology type (e.g., Hamel 

& Prahalad 1994, Moore 2000). Hence, a technology-oriented company’s hallmarks 

are a commitment to R&D, the acquisition of new technologies, and the application of 

the latest technology (Gatignon & Xuereb 1997). The primary focal point of a market 

orientation is to create excellent customer value, based on knowledge derived from 

customer and competitor analysis (Slater & Narver 1995).  

The very nature of a technology orientation in strategy – pushing new technology 

to markets and customers that have not explicitly stated its demand for such 

technology – generates further uncertainty for success in the business. Characteristics 

of technology orientation are large research and development investments, a drive for 

sizeable jumps in technology development, and development projects with a long-

term focus and time horizon (e.g., Lynn & Heintz 1992, Hamel & Prahalad 1994, 

Scouder 1989).  

According to Walsh et al. (2002), the technology push strategy can be based 

either on the company’s internal competences, or on the external signal of disruptive 

technology. Overall, the technology-oriented strategy attempts to create a competitive 

advantage from technological advancements and from the adoption of new 

technologies (Chau & Tam 2000). 

A market orientation provides a philosophy that directs an organisation's 

activities toward understanding the complex needs of the market and designing a 

strategy to satisfy those needs (Kohli & Jaworski 1990). Day (1994) lists market-

driven company characteristics as a set of beliefs that prioritises customer desire, the 

ability to produce and use information about customers and competitors, and the 

ability to manage resources for customer value-creation. According to Day (1998), 

market-driven companies comprehensively understand their marketplace, so that they 

can categorise valuable customers, while Slater & Narver (1995) describe market 

orientation as the constant compilation of target customers’ needs and competitors’ 

capabilities, indicating that a market-oriented strategy drives the operational mode 
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and organisation of a company to enable the collection and analysis of customer 

needs. This is consistent with Hartline et al. (2000), who depict market orientation to 

be an organisational culture that efficiently enables greater value to buyers and 

therefore excellent business performance. 

Brem & Voigt (2009) outline market pull to be characterised by a displeased 

customer who creates a new request that demands problem solving. Although both 

market and technology orientations stimulate openness to new ideas, a market 

orientation favours ideas that better satisfy customer preferences, while the 

technology orientation prefers those who apply advanced technologies (Zhou et al. 

2005). 

Product orientation 

Galbraith (2002) identifies the biggest difference in viewpoint between product- and 

market-oriented companies is that the former’s strategy is driven by recognising as 

many uses and customers for its product as possible, where the latter focuses on 

listening to its customer in an effort to determine the most suitable products and then 

integrating them for value-added solutions. He goes on to define the goal of product 

focus companies as creating the best product for its customers, where best product 

means clearly superior to competitors and thus justifying its premium selling price. 

The highest importance is given to the most valued customers, who preferred the new 

features and applications created by a product-oriented company. (Galbraith 2002). 

2.6.3 Business-to-business 

Compared to the business-to-consumer (B2C) sector, business-to-business (B2B) has 

noticeable differences, including the notion that branding is not relevant in the B2B 

arena. Many managers are convinced that branding is a phenomenon that pays off 

only in consumer products and markets. Their justification often relies on the fact that 

they are in a commodity business or specialty market, and that well-educated business 

customers naturally know a great deal about their products and their competitors’ 

products. To them, brand loyalty is a non-rational behaviour that applies to breakfast 

cereals or favourite jeans; it simply is not relevant in the more “rational” world of 

B2B products. (Kotler & Pfoertsch 2007). 

Companies rarely buy technology products or services on impulse. The decision 

to buy is the result of a long process of investigation, consideration, and review. 

Different people will evaluate products and companies. To be able to market and sell 
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effectively and to make the best use of sales and marketing resources, it is essential to 

understand how customers and prospects buy, and to recognise which stage of the 

cycle they are currently in. (Linton 2012). 

The technology buying decision process involves eight distinct stages. At each 

stage, different decision-makers may be involved, depending on the cost and strategic 

importance of the purchase. When the order is complete and delivered, the buying 

team may add a further stage by reviewing the performance of the product and the 

supplier. Individuals make different contributions to the decision making process and 

they have different information requirements. Many companies have adopted team 

purchasing structures to deal with high-value purchases and it is vital that they 

communicate effectively with every member of the team. Depending on the value and 

complexity of the purchase, a decision making team could include: senior executives, 

purchasing professionals, technical staff, manufacturing managers, service providers, 

marketing staff, and departmental managers. (Linton 2012). 

Products such as electric motors, crystal components, industrial lubricants, or 

high-tech components are chosen through an objective decision making process that 

only accounts for the so-called hard facts like features and functionality, benefits, 

price, service, quality, etc. (e.g., Aaker & Joachimsthaler 2000). 

In a business-to-business environment, an increase in product variety may be the 

result of the need to respond to customer requests by continually developing and 

expanding product offerings, and the need to provide complete solutions to customers. 

If a company is willing to consider such requests, it must be capable of reactive 

decision making. This type of situation, triggered by a non-standard request, requires 

mechanisms for providing rapid effective quotations and capabilities for identifying 

constraints that inhibit a company from tender participation. (Bramham et al. 2005). 

2.6.4 Business case 

Business case is a globally-used term for evaluation of potential investments and 

selection of best alternatives (Keen & Digrius 2002, Reifer 2001) According to Keen 

& Digrius (2002), business case analysis describes business reasons why or why not 

specific investment options should be selected. At every stage, a company has to 

understand its business, where it stands, and where it wants to be. How are company 

doing in key areas of business? The following areas need to be analysed for making 

an assessment of the business: 1) profit and loss, 2) resource allocation, 3) product's 

leadership position, 4) profit centres, and 5) organizational structure. In business, the 

firm converts resources and technological and market knowledge into increased 
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economic value and thereby ha a satisfied customer. Knowledge keeps firms afloat, 

while its absence makes them sink. (Mathur 2012). 

Finance and budgeting are at the heart of any business organisation. 

Understanding the language and the concepts of finance and budgeting helps firms 

master what many regard as the critical function of business. Without such 

understanding and application, the heart of a business is unknown, but with 

understanding, the enterprise can be directed into profit-making and other 

organisational goals in a more comprehensive way (Bolland 2012). 

Finding precisely the right requirements is the ultimate goal when a company 

fights for the preference of consumers, but the challenge is determining which 

requirements are the right ones to spend time on and which ones to put on hold? The 

actions involved in building a business case usually include analysis of end-user 

needs, competitive study, market analysis, technical feasibility, concept testing, 

financial/business rationale, and action plans (Cooper 2001). The outcome is having a 

well understood reason for undertaking a project and having quantified expectations 

of its costs and benefits (Robertson 2004). The business case calculates both the 

strategic concerns (in terms of identifying the drivers for a product), and the financial 

case behind the product (in terms of providing clear sales and revenue predictions, 

and analyses for the long-term profitability of the product) (Bunduchi 2009). 

Building a proper business case is a must for successful decision-making related 

to rapid productisation. Several methods are offered for the analysis of the business 

case in product development; however, many of the proposed tools are too complex to 

be effectively used in a sales negotiation, where decision making needs to be rapid 

and at least reasonably firm. The business case is best used to analyse ideas that come 

through a company’s NPD process to direct resources to the appropriate projects. 

(Kinnunen et. al. 2013). 

2.7 Theoretical synthesis 

The theoretical synthesis for understanding the contextual nature of how a company 

should manage an urgent and unexpected product increment requested by a B2B 

customer was based on a thorough review of the decision making, product 

management and creation, supply chain and strategy management theories, which can 

be summarised as a key concept framework (Fig. 5). 
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Fig. 5. The key concept framework of this study. 

It is essential that the decision making capabilities in a company happen smoothly 

underlying clear responsibilities, correct, timing and a low enough organisation level. 

Decision making should be able to provide profitable business opportunities, not 

impede them. The company’s strategy should be defined so that RP cases, in the first 

place, are actually possible to do. Strategy should provide business reasoning, target 

setting, and guidance to all company functions. Without well-defined strategic 

knowledge, a firm’s organisation or, more importantly, its employees do not know 

how to operate appropriately. The corporate governance model defines the decision 

making protocol from top to bottom. Decision making must be carried out at the right 

organisation level and at just the right time. At a tactical level, knowing a company’s 

orientation and the justifications for its business case is essential.  

Product management is a concrete basis for all types of productisation in the 

focal company, which is equally in rapid productisation. The product management 

framework covers upper-level processes which need to be in solid operational shape, 

for if they are not, the use of RP needs to be evaluated carefully. The starting point of 

RP is how the company can work with an urgent product increment request from a 

B2B customer and at the same time maximise benefits by using the existing product 

or service portfolio. Companies must evaluate how the existing portfolio supports or 

limits the possible RP case continuum. As an outcome, it is important to have a 

portfolio fit and balance, which cannot take place without paying attention to the 

product lifecycle.  

Product creation provides delivery capability knowledge through intra-firm 

cooperation. The subject of special attention is sales and R&D cooperation. Product 

development frameworks such as NPD and productisation make up a process of 

bringing new products or services to the marketplace. The NPD process can be 
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managed in various ways, but each provides the backbone of managing unexpected 

customer increments. If a company does not have operating an NPD process in place, 

any attempt to use RPP is not realistic. 

A company’s operational management contains all the processes needed to 

respond to customer’s requests. Upstream and downstream supply chain and order-

delivery processes must be integrated early enough into an RPP process to be 

effective. The supply chain as an operational machine should provide an external 

resource pool that could expand a company’s options beyond its limited internal 

resources. New products need time to develop and if suppliers are involved early 

enough, they could provide real value not only to the company but more important to 

the customer. In some cases, an OEM provider might be used. Interfaces between RP 

and existing product and service providers require attentive and thoughtful 

management. 
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3 Rapid productisation process 

This chapter presents the individual research contribution of the research papers. The 

research questions were presented in the introductory chapter, while the synthesis of 

research results appears in Chapter 3.6. 

In order to be successful, enterprises must offer quality products or services, ones 

that are in demand. Products and services arise from productisation within the firms, 

while demand arises from customers’ buying choices. Well-made products, services, 

software, and technologies meet customer needs and are fairly straightforward to sell 

and buy. From the company’s viewpoint ordering, producing, and delivering such 

products is typically cost-effective. At best, a well-productised item of whatever 

nature provides the customer an experience that separates the company from the 

competition.  

3.1 Challenges for unexpected product increments in sales 

The first article answers the first research question (RQ1). The first signal for the 

potential need for a rapid offering comes from the customer, typically during a B2B 

sales situation when the existing product portfolio does not fully meet customer 

preferences. Handling unexpected customer preferences during a sales situation can 

be challenging, but these unexpected requests can actually provide an opportunity for 

profitable business. Customer preference-handling can be divided three phases: 

initiation, analysis, and offering. The sales staff must first identify a potential business 

need and R&D need to derive requirements based on the customer’s preferences. In 

the second phase, a deeper requirements analysis is needed in order to make the 

necessary decisions correctly; the main responsibility from a technical point of view 

of requirements for the analysis is in R&D organisation. This analysis should cover 

technical feasibility, delivery capability, and offer possibilities sub-phases. Based on 

the R&D feasibility determination, sales can define the business case and prepare for 

a final decision. The ability to meet customer requirements is a precondition to begin 

the offering phase. In the third phase, sales is able to provide an offer to the customer, 

who holds the final say on whether to accept or reject the offer (Fig. 6). 
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Fig. 6. General sales decision making framework. 

3.1.1 Challenges in the sales situation 

The main difference between sales and marketing functions is that a customer’s need 

coming from sales is explicit and concrete while from the marketing viewpoint, it is a 

customer aspiration. In the sales situation, additional attention is needed to recognise 

all essential business cases, scenarios, and external links connected with the new 

customer preference. The danger is that a possible sales case will be seen too 

positively or negatively, leading to an inappropriate offer. The challenging part is how 

to get the right understanding about customers’ needs. Sales organisations require 

excellent technical and overall knowledge of the product or service they are selling. 

Challenges in the sales situation are Findings from the case company interviews are 

presented in Table 6. 
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Table 6. Challenges (Hänninen et al. 2013a published by permission of Inderscience). 

Challenges in the sales situation 

How can the company correctly understand, identify, and document customer preferences right from the 

beginning? 

How can the paradigm of selling from fixed predefined offerings be changed to selling solutions? 

How can the customer’s participation rate be recognised from a resourcing viewpoint? 

How can the sales process be extended to cover more than just selling? 

3.1.2 Challenges in R&D 

The availability of technical knowledge to support both the sales situation and 

productisation is essential. Extra attention needs to be paid to the effect of the product 

lifecycle (PLM). It is not enough that those inside the company understand what 

needs to be accomplished; the selected suppliers need to know all the relevant product 

information as well. R&D’s ability to define delivery capability must be based on 

correct and reliable source of information. The decision making mechanism is tightly 

connected with handling customer preferences, and the company’s culture must 

support fast decision-making. If a company operates in global markets, portfolio 

management may be a challenge due to different preferences from either local or 

global customers. Findings from the case company interviews are presented in Table 

7. 

Table 7. Challenges (Hänninen et al. 2013a published by permission of Inderscience). 

Challenges in R&D 

How can a fast enough analysis time be ensured for specifications and a development plan? 

How can delivery capability be ensured? 

How can the availability of the necessary technical knowledge be ensured? 

How can the impact of the product lifecycle be confirmed? 

How can a fast decision making culture be assured? 

How should product ownership be managed in global and in local business? 

3.1.3 Challenges related to product data 

A configurable and modular product structure is a solution that allows companies to 

react quickly to changing customer preferences in the sales situation. The challenge is 

that a modular product structure and its advantages have been identified, but the 

actual structure has not yet been fully employed by the case companies studied. In 
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addition, the fragmentation of product documentation appears to be a serious 

challenge related to product data. 

The empirical data show that in several cases, the product data used are so 

fragmented that they cannot support timely decision-making. Problems can arise in a 

case where product data need to be split into several data systems at the beginning of 

the project. Another challenge, especially from the product management viewpoint, is 

related to global or local ownership of the product data. 

The PDM situation is very challenging when the set of tools used is fragmented, 

and the tools landscape is very challenging if the configuration does not support the 

company’s business model and processes. Difficulties also occur when the vendor’s 

and the company’s item codes need to be linked in terms of ordering or productisation 

tools. Findings from the case company interviews are presented in Table 8. 

Table 8. Challenges (Hänninen et al. 2013a published by permission of Inderscience). 

Challenges in PDM 

How can the modularity of the product structure be ensured? 

How can data fragmentation be avoided in the data entry and maintenance phase? 

How can a unified information system be maintained? 

How can the product data owner’s role be secured during the product lifecycle? 

How can product data tools be integrated to support a company’s business model and processes? 

How can the compatibility of an item code with the vendor’s code be ensured? 

3.2 Sales and R&D cooperation 

The second article answers the second research question 2 (RQ2). The main point of 

sales and R&D cooperation (SRC) is to ensure that the necessary organisation 

interfaces receive the required information in able to process a rapid offering. The 

sales role as the main contact point between a customer and R&D sets up conditions 

for success; it is not thus not unimportant how the sales team handles RP cases. In a 

typical sales-engineering relationship, sales may overpromise and then engineering 

may be left to under-deliver. Sales cannot overpromise deadlines or tell customers 

that sales can skip ongoing work. Functional sales and R&D cooperation should rely 

on mutual trust and common goals.  

Time and effort used for the processing of unnecessary or unreliable information 

is wasted. Once the responsible person has been assigned to SRC, she needs to ensure 

the correct information is shared with everyone who needs it. To avoid overlap, a 

clear definition of the area of responsibility covering all phases of SRC: 1) initiation 
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of cooperation; 2) analysis of customer requirements; 3) rapid offering and decision-

making; and 4) responsibility transfer. Responsibility and the authority to make the 

decisions needed must go hand-in-hand. Overall sales and R&D cooperation is 

presented in Fig. 7. 

 

Fig. 7. Sales and R&D cooperation (Hänninen et al. 2013b published by permission of 

Inderscience). 

3.2.1 Initiation of cooperation 
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existing in a portfolio to a customer. The target of the sales negotiation is to define 

what a customer need is and how it can be delivered. In case a predefined offering 
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cannot be fulfilled directly using a pre-existing offering.  

3.2.2 Analysis of customer’s requirements 

As a starting point, sales must make sure that a similar product or service does not 

already exist in the company’s portfolio. Since sales works in a customer interface, it 
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study and a gap analysis for the desired rapid offering (potential new service, product, 

or functionality) within an R&D unit.  

The main information, which sales must understand and be able to hand over to 

R&D, is what kind of business benefits the customer receives. A gap analysis must be 

performed to identify the missing elements of the customer requirements. R&D’s 

technical knowledge of products or services is needed during the gap analysis to 

compare to a predefined offering and existing portfolio. The majority of the necessary 

information already exists via the portfolio containing product data, so the gap 

analysis does not have to start from scratch. When a company needs to use a third-

party resolution to add value, the role of correct product data is vitally important. 

The easiest way to continue building up a rapid offering is to use one of the 

existing products or services as a platform. The main goal of gap analysis is to specify 

how to modify an existing product or service so that it will match the customer’s 

requirements. Without the platform support, in most cases, a built-up rapid offering is 

simply impossible within the required timeframe, and in that case new product 

development might be the better solution. 

The SRC will continue to the rapid offering and decision-making phase if the 

existing portfolio supports the customer’s new requirements with a platform and the 

increment is technically feasible to produce.  

3.2.3 Rapid offering and decision making 

A value proposal and reasoning for a business case need to be formulated. A value 

proposal is an estimate of the possible benefits (costs vs. profits) for the company 

from the viewpoint of sales and R&D. It also estimates sales volumes and lifecycle 

forecasts. During business case creation, more detailed specification work will be 

carried out to determine thoroughly the customer’s requirements. The ultimate target 

is to find a suitable resolution for a rapid offering. Simply put, the rapid offering and 

decision-making phase involves being able to understand what the customer need is 

and if and how that need is possible to make in practice.  

How can a company fulfil a customer’s needs on top of its existing portfolio 

without compromising any of its ongoing projects and productisation efforts? This is 

the key issue when the R&D is considering how to ensure delivery capability. The 

core question is: how can a company use its available resources in such a way that its 

maximum output can be achieved to respond to an unexpected customer preference in 

the sales situation? 
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For delivery capability creation, as a starting point, resource planning and 

management need to be in good order. There are several options for managing a 

possible resource shortage in these situations. The delivery capability plan can be 

based on the following options: a company’s own implementation (in-house work), 

the use of a combination of a third-party component or application and internal 

implementation (which lessens in-house engineering demands), or the exclusive use 

of a third-party component or application for implementation and integration (fully 

outsourced). From the product management viewpoint, it is essential be able to decide 

on whether the rapid offering is only for a single customer (one-shot) or whether it 

will become a generic part of the local or global portfolio offering.  

Profitability estimation is an essential part of sales capability creation. Business 

calculations should be done well, since these numbers will be used for the customer 

offer. The overall rapid offering benefit and its importance are closely linked to the 

company’s ongoing projects. A company needs to analyse the big picture and the total 

value proposal of the rapid offering. R&D’s capability to do different things 

simultaneously is always limited, and the production or manufacturing capacity 

(availability of components, volume, or flexibility) might present a bottleneck. Thus, 

several variables need to be considered before a final sales decision can be made. The 

customer offer ends the rapid offering and decision-making phase.  

3.2.4 Responsibility transfer 

When the customer has accepted the offer, sales can start a responsibility transfer to 

R&D and other organisational units to build up readiness for order and delivery. The 

most important issue in the responsibility transfer is defining ownership for the rapid 

offering. The owner could vary depending on whether the new product or service 

targets local or global markets. After the delivery organisation has taken the final 

responsibility, the implementation of a new product or service can begin. 

Implementation can be done by using in-house resources or a third-party vendor 

(subcontracting). The company has to define how to manage a responsibility transfer 

from the SRC to the order, implementation, and delivery processes. 

3.3 Upstream supply chain uncertainties in rapid productisation 

The third article answers the third research question (RQ3). New business demands 

are often tackled by configuring products, but it is not usually possible or advisable to 

develop all the possible configurations through traditional product development due 
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to the wide variety, and even the uncertainty, of specific customer needs or because of 

low marginal utility. In a solution-centric business, new demands occur every now 

and then and, thus, new methods for fast and controllable product development are 

required. 

Before a third-party provider or vendor can be used, a delta comparison to a 

predefined offering needs to be done on a detailed level as early as possible. The 

following process can be applied when using a third-party vendor: create a set of 

customer requirements and technical specifications, clarify whether a suitable vendor 

is available with a contract, addressing legal issues, and determine whether a vendor 

has already provided items for the global portfolio. 

3.3.1 Supplier selection in rapid productisation 

In the event that a company’s own implementation resources cannot provide a 

solution, the sales team needs to specify why they want to use a certain third-party 

provider, and the justification is even more important if a vendor is not on the 

company’s list of vendors. Sales must provide a detailed level of product specification 

and an explanation of how an application is linked to both the platform and the 

possible third-party product. High-level management support for the assignment is 

needed. Sales must determine whether current contracts are sufficient to cover a case 

or whether changes must be made. The supplier selection process for an original 

equipment manufacturing item plays a significant role.  

The selection of an upstream supplier is not routine business in the RP context, so 

the selection criteria need to be very clear and easy to use. Suppliers have to meet the 

criteria and be able to produce the product in the manner in which a company needs it. 

At its core, that means that a supplier’s ability to produce must match the company’s 

ability to offer a new product or service. There are often many different supplier 

options available and the company needs to look at everything, from relationships and 

referrals to the ability to produce. Even when a checklist is in use, there will be added 

uncertainty if there is a new vendor at the beginning of rapid productisation. Mainly 

because there is no history on how the supplier operates as a business, the selected 

supplier should be immediately integrated into a business process. A checklist based 

on case company findings for an upstream supplier selection is presented in Table 9. 
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Table 9. Checklist (Hänninen et al. 2013c published by permission of Design Society). 

USC selection checklist 

Reliability (who are they?) Quality of the product and speed of delivery 

Fitness for use of the product not a cost Do they have the right people that can do what is 

needed? 

The required technology to make the product Credibility (previous references) 

Financial references (are they well-funded?) Company's operating time 

The kind of clients they have, and their saturation 

from a market perspective 

Do their markets match their client’s markets? 

Availability (who has the best inventory?) Which supplier is producing the best product? 

A supplier’s metrics tracking shows a green light A supplier can be integrated into a RP process 

3.3.2 Upstream supply chain uncertainties 

When looking to move quickly using RP, it might be necessary to find resources from 

outside the company’s own walls, and at that point an upstream supply chain comes 

into the picture. The selection of an upstream supplier during the RP carries some 

risks; it will take time to verify and evaluate an upstream supplier candidate. The 

main challenge is that, in RP, there is no extra time available. To reduce the risks 

caused by the selection of a supplier, it is necessary to demand that they do things 

within industry standards. It is challenging to get appropriate supplier involvement 

when it is needed immediately. The ability to respond to a customer’s request for a 

new product might often require customisation capabilities from a supplier. 

The bigger risk is that a company may have suppliers who are unwilling to be as 

responsive as they should be. To avoid mistakes caused by vendor selection, the 

company must choose from a smaller number of vendors and choose products that the 

vendors know they can get. Not only does this require a good vendor relationship, but 

also means keeping the range of products that the company buys from the vendor 

standardized, so that both the vendor and the company can grow together. If the 

company cannot find a third-party vendor to match what is needed, the customer 

request might not be possible to fulfil. 

When a company has a stable core product with a very long product lifetime, all 

modification decisions need to be carefully justified. At the same time, it will set 

limits on the kind of upstream supply chain cooperation with which the company is 

able to work. The main uncertainty in this case is how well the core product or service 

and the upstream supplier can be integrated. Upstream supply chains and RP are even 

more complicated when foreign vendors need to be involved. Using vendor network, 

especially from abroad, requires coordinating a wide range of items large and small. 
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The situation becomes more complicated and challenging when a new and 

updated purchase forecast, typically not a large order, needs to be sent to a supplier 

because of an RP demand. In order to react quickly to a request made by a customer, 

the supply chain must be both rapid and timely. If suppliers are not taking their 

responsibilities seriously, the supplier’s response could take too long, which could 

lead to a situation where RP is hampered and the company might end up losing 

money. The lack of response can be a bigger concern when trying to source from 

suppliers larger than the company itself. It is quite demanding to deal with a situation 

where a company wants to meet a customer’s needs but the upstream suppliers either 

do not or cannot. As a result of this issue, the company might not be able to benefit 

from the business. An outstanding motivator on how to solve an upstream supply 

chain mismatch is competition. A small business, in most cases, may not be able to 

make a product by itself. In that situation, the company may have almost zero 

leverage concerning the supplier. 

Following this, how can RP integrated better into a supplier’s own business 

process? It is essential to have an upstream supply chain that matches the RP needs. 

To achieve this, the upstream supply chain and the number of layers in it should be 

kept at a manageable level. The goal is to find the balance to end up in a win-win 

position. 

The most unwanted uncertainty relates to unacceptable vendor behaviour; the 

business’s very existence is at stake when the company cannot trust the supplier, such 

as when suppliers promise something do not deliver. The brunt the fallout will 

directly affect the company, not the vendor; the customer is not interested on who the 

supplier or vendor is. They only see the company they deal with, and that is where 

they report their problems. 

Severe uncertainties linked to the upstream supply chain are generally either 

technical malfunctions or the supplier’s adherence to schedule. When buying on a 

firm fixed-price basis, there is no price uncertainty, but there may be a technical 

performance issue, even though that is not supposed to occur. The bulk of the 

uncertainty is linked to scheduling, because the company has promised the customer 

timely delivery, so the company has to have the right suppliers. A summary of the 

upstream supply chain uncertainties the in case companies is presented in Table 10. 
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Table 10. Uncertainties (Hänninen et al. 2013c published by permission of Design 

Society). 

USC uncertainties in RP 

Upstream supplier selection in general Suppliers’ ability to respond rapidly 

Suppliers’ involvement is fast enough Suppliers’ lack of interest in doing business 

Ability to offer customisation Suppliers’ reliability 

Support of a core product Suppliers’ product performance and quality 

Use of foreign suppliers Suppliers’ schedule performance 

In RP, using a preferred vendor network is highly recommended as a way of 

saving time, because the vendors’ capabilities are well known. A query should be 

sent to those vendors when the company has an RP need. Before sending the 

query to the preferred vendor network, the following information should be 

known: 1) who the potential vendors are; 2) which vendors are able offer a 

product or service; 3) the various vendors’ abilities to respond in time; 4) how 

reliable the vendors are; and 5) the modifications to a product that are required to 

meet the customer’s needs. 

In small businesses, having a common interest between a company and a vendor 

or supplier is essential, especially so when an upstream supplier is bigger than its 

customer. If there are any serious conflicts, the company will not be able to make the 

RP deal. The important issues from the RP point of view are the upstream supply 

chain’s flexibility and product customization capability. Both features are needed 

because, more often than not, products are unique and depend on what a customer 

wants. Ideally, a supply chain network could support customization as well. 

The key issues set in an upstream supply chain are the ability to respond quickly, 

with proven delivery capability and product quality. Rapid productisation as a process 

requires that the upstream supply chain be able to deliver very, sometimes extremely, 

fast, with excellent product quality from the outset. In rapid productisation, timing is 

crucial and in most cases a second opportunity is not available. 

A company must have faith in the promises and the professional skills of the 

upstream supply chain vendors. To achieve this, it requires confidence in business 

relationships. A synthesis of case companies’ upstream supply chain characteristics in 

rapid productisation is presented in Table 11. 
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Table 11. Characteristics (Hänninen et al. 2013c published by permission of Design 

Society). 

USC characteristics in RP 

Use of preferred vendor network Fast ability to respond to a request 

Common interest in doing business Proven delivery capability and a product quality 

Flexibility and customization support Mutual trust and confidence in business relationships 

3.4 Business reasoning in rapid productisation 

The fourth article answers the fourth research question (RQ4). Business reasoning for 

RP at the case companies was described based on the interview data. The interviewed 

case companies commonly ended up either spinning off a new product or enhancing 

the existing product based on a customer’s needs. When there is the need to modify 

products to meet only one customer’s requirements, there has to be a revenue 

opportunity, which requires that the product’s new functionality later becomes a part 

of the product or service portfolio available to other customers. A workload impact of 

an RP possibility should be careful analysed. Portfolio and technology management 

practices should be used to support RP.  

Before starting RP, a company needs to do more market research and not simply 

react to something that sounds good at first blush. Before creating something new, a 

company wants to be able to leverage it across the entire platform. According to 

interviewees, the core financial justification of an RP project is based on evaluated 

income from the project. However, situations where this is not the case were also 

noted; for example, a particular feature has already been promised or the deal is 

somehow secured if the customer requirement can be met. It was also pointed out that 

these projects must have the full support of top management. Table 12 summarises 

the objectives for the RP business case in case companies. 
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Table 12. Objectives (Hänninen et al. 2014a published by permission of Scientific 

Research). 

Objectives for the RP business case 

Build a sellable product to make money 

Reach new markets or product segments 

Core to long-term development and growth of business in near future 

Accelerates product development 

Prioritisation can be made without compromising the existing roadmap 

Fits a business strategy and supported by management 

Business opportunity upsurge for financial goals and revenue 

Incrementally increases sales rather than just diverting sales 

Promise given to the customer can be met 

A sudden need for rapid offering in the sales situation is a challenging task for 

salespeople. It endangers the business if sales overpromises deadlines and assures 

certain customers that they can “jump the queue” without a full awareness of 

what is entailed. Challenge areas for RP from management are: 1) a good 

relationship between sales and engineering; 2) that sales not overpromise 

deliverables or underestimate requirements, and 3) that engineering will not 

under-deliver. Sales has to ensure that they are dealing with people that have the 

authority to make the decisions. It is important that a customer knows what it 

wants, and ideal when a customer has some technical knowledge of the area under 

sales negotiations. 

When RP is targeted to more than one customer, it will require an extra effort 

because the solution needs to fit into the longer term strategy for the company. An 

essential issue for RP is that sales, development, and management know how the 

customer’s request for the product or service fits within the objectives and broader 

scope of the company’s strategy. Table 13 summaries the RP business case challenge 

in the case companies. 

Table 13. Summary (Hänninen et al. 2014a published by permission of Scientific 

Research). 

Summary of RP business case challenges 

Fit for wider markets, product, and technology portfolio 

Not for totally new products or use of new technology 

Workload prioritisation between RP case and ongoing NPD programs  

One-off products could increase unnecessary product variety 

Upstream supply chain and third-party vendor management 
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The business is not feasible if all ongoing development must stop in order to take 

on the RP project. Are the financial benefits so big that the project is worth doing 

even if partner companies must be used? Is the project a possible entry to a new 

customer segment or market area or even a new single customer that is large 

enough? The company must also address whether the project would help the 

company differentiate itself from competitors. The company should also be able 

to test the solutions early on; RP is justified if it creates new business. The 

analysis is always made beforehand based on the business reasoning and the 

resources that the company has available. Businesses reasoning for RP in the case 

companies are presented in Table 14. 

Table 14. Business reasoning (Hänninen et al. 2014a published by permission of 

Scientific Research). 

Business reasoning for RP 

A reasonable scope and connection with company’s strategy 

No technical risk to build a product or service 

Resources and requisite knowledge are available 

A workload impact under control 

Achievable schedule and promise given to the customer can be kept 

Any impact to ongoing NPD programs critical path is controlled 

Work is added with equal revenue 

As a company grows and matures, each new sale is not as important 

A new product will incrementally grow sales and not just divert sales 

3.5 Strategic objectives for rapid productisation 

The fifth article answers the fifth research question (RQ5). Results indicate that a role 

for RP as a strategic choice is clearly a main part of the case companies. Some of the 

companies have not specified an actual RP process, even though the importance and 

use of it is recognised. In one company, an interviewee stated that RP projects are 

exceptions, and long-term strategy is based on a conventional product development 

process and planned portfolio management. Other interviewees reported that, 

especially lately, there has been a shift to more RP processes, and they considered it a 

strategic choice, but said that RP was not clearly articulated as a strategic choice in 

that company. A summary of the case companies using RP as a strategy choice is 

presented in Table 15. 
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Table 15. Rationalisation of RP as a strategic choice. 

No – as a strategic choice  Yes– as a strategic choice 

There is no clear mention of RP as a 

strategic choice by management but RP use 

is allowed 

RP provides good opportunities and is a worthwhile 

strategic aim 

It is not clearly expressed as a strategic 

choice but it is in use 

Use of RP is based on a strategic decision and is 

successfully used 

Pressures to change approach to RP The company has pressures to change the approach of RP 

to a more formal development process model 

 The strategic choice of products, which is driven by 

customer requirements in sales situations 

 Strategic goals regarding how to better exploit an 

opportunity provided by RP should be more formal 

 Currently, there is not any pressure to change the 

company’s strategy approach to RP 

 It is a strategic choice for the company in a way that it 

enables it to answer to a number of customer needs rapidly 

 Small companies have to generate revenue sooner rather 

than later. One way to survive is use the RP process 

One clear objective for RP is using it as a method to get new customers. The early 

phase of company growth and use of RP could secure a more constant cash flow. 

Indeed, the business is not viable if all ongoing development needs to stop to deal 

with an RP. That was happening in one case, and everything else was delayed six 

weeks.  

With RP, companies attempt to differentiate their product range from that of 

other competitors and acquire new customers. The sales process should be able to 

recognise RP opportunities. There was some variation in how the case companies 

organised RP at the organisational level. In some companies, designated person(s) or 

teams work the RP cases. Other companies use an integration model where the RP 

and normal development processes run parallel. In addition, in an RP context, some 

people and some phases of normal productisation are not included and executed in the 

process. According to the interviews, RP is happening in the companies due to 

customer requirements and continual technology development. The sales team often 

does not have the ability to decide whether the RP process should be started on a 

given sales opportunity case. A summary of strategic objectives for RP in the case 

companies is presented in Table 16. 
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Table 16. Strategic objectives (Hänninen et al. 2014b published by permission of 

Inderscience). 

Strategic objectives for RP 

To establish new customer relationships 

Design flexibility as a competitive advantage 

Maintain constant cash flow to prevent cash crisis 

To address a revenue opportunity 

To serve a significant customer 

Able to differentiate with minimal product or service variety 

Based on the findings from the interviews, RP fits well for most of the case 

companies. In 73% of the studied case companies (N=11), RP is a crucial strategy 

choice. Even more significant, RP has heavily penetrated small companies, since 

88% see it as a crucial factor. In the case companies, orientation is not a 

distinguishing factor for RP. Strategy choice and company orientation is presented 

in Fig. 8.  
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Fig. 8. Case companies according to strategy choice and orientation (Hänninen et al. 

2014b published by permission of Inderscience). 

Creating new value is essential for growth and profitability in all business sectors. 

This study attempted to offer some insight regarding how a certain strategy and 

competitive situation forces companies to make real-life decisions to abandon formal, 

predetermined procedures. Utilising the results of the study, the RP process was 

defined and its main enablers and triggers were also defined. 

Results indicate that RP is regarded as a strategic choice and the basis for 

decision making in most of the case companies (73%). There is evidence that 

company size is a considerable factor since a tendency to execute RP was much 
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greater in smaller than in large companies. Even though its existing portfolio may not 

provide a satisfactory solution for a customer, it is beneficial when a company has 

strong business justifications to serve customers and provide a rapid offering. It seems 

that case companies’ orientation (market as opposed to technology) was not a factor 

in the use of RP. 

The RP process at most of the companies interviewed was something of an ad-

hoc procedure. That type of approach produces obvious problems in comparison to 

using a more formal structured process for RP within the company. However, 

companies also used RP as an addition to their typical product line and RP, of course, 

has connections to normal productisation.  

3.6 Synthesis of rapid productisation process 

The research summary is presented in Table 17. In order to understand practical 

challenges better, it is necessary first to understand the challenges cause by 

unexpected customer preferences in the sales situation (Article 1), then how to handle 

those challenges by sales and R&D cooperation (Article 2), and delineate the role of 

the upstream supply chain and its uncertainties in RP (Article 3). Top-level decision 

making is a vital part of RP and that is studied from business reasoning and a strategic 

choice point of view (Articles 4 and 5). 

Table 17. Research summary. 

A # RQ # Data collection 

method 

Management 

framework 

Results 

I What are the challenges of and 

preconditions for processing 

unexpected customer preferences 

in the sales situation? 

29 interviewees in  

12 case companies 

Problem 

outline 

Identified challenges of 

RP 

II How to satisfy unexpected 

customer preferences? 

46 interviewees in  

14 case companies 

Operational Defined sales and R&D 

cooperation in RP 

III What are upstream supply chain 

uncertainties in rapid 

productisation? 

11 interviewees in  

7 case companies 

Operational Defined upstream supply 

chain uncertainties in RP 

IV What is the business rationale for 

rapid productisation? 

11 interviewees in  

7 case companies 

Tactical Business reasoning in RP 

V What are the strategic objectives for 

rapid productisation? 

25 interviewees in  

11 case companies 

Strategic Strategic objectives for RP 

Rapid productisation process for managing an unexpected product increments in the B2B sales situation 
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Solution offerings often include items that are not provided by a single company. 

For example, if a company offers managed services, it may also have to take 

responsibility for third-party items, or state that the company is building a 

solution from technology provided by a third party. This situation differs from 

normal subcontracting, since the information on the requests for third-party items 

is pending at the point of sales. 

For this reason, companies need practices to be able to ensure that they offer legal 

(i.e., capable of delivery) and profitable solutions. New business demands are often 

tackled by configuring products, but it is not always possible or advisable to develop 

all the possible configurations through traditional product development, due to the 

wide variety and even the uncertainty of specific customer needs and low marginal 

utility. In a solution-centric business, new demands may occur every now and then, 

and thus new methods for faster product development which also ensure product 

controllability are required. One possible solution to overcome this is RP, where 

productisation is conceptualising the product and fulfilling the data needs to be able to 

manage the product through the lifecycle. 

In order to draw a full picture of the rapid productisation process it was necessary 

to understand rapid productisation from company’s operational, tactical, and strategic 

viewpoints. In practice this means how to create a delivery and sales capability (what, 

how, when and by whom), determining if there is a business case (profitability), and 

how it fulfils strategic objectives set by the company. If and when the customer 

accepts a rapid offering, order and delivery can be started.  

Companies need to rapidly productise products or services for various reasons, 

such as sales selling products that are not in the portfolio or a customer wanting tailor-

made services or products. RP characteristics as compared to NPD characteristics are 

presented in Table 18. 
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Table 18. Rapid productisation vs. NPD characteristics. 

Rapid productisation (RP) New product development (NPD) 

Starts from a customer input Starts from a customer or in-house input 

Explicit demand how to fulfil customer’s need Uncertain or to-be-created demand  

A sales-driven process initiated by urgent need for 

product increment  

A marketing- or R&D-driven process initiated by 

future product need 

Only fast track milestone framework in use Full milestone framework and NPD process in use 

Fixed set of requirements Requirements evolves during development period 

Involves minimal use of engineering effort Requires large engineering effort 

Short-term planning is conducted Mid- or long-term planning is conducted 

Customer makes final decision whether an 

implementation and delivery take place 

In-house decision making 

There is a predictable delivery time and customer 

promise at point of sales 

Estimated final delivery time at point of 1st 

decision making 

3.6.1 Preconditions for rapid productisation  

As a starting point, company’s resource and portfolio management must be under 

control. In general a lack of available resources is quite a common challenge. The 

productisation process in itself must be well-managed overall. This means that all 

supply chain channels can be used efficiently, specifically third-party software and 

hardware, hardware that is integrated in the company’s own factories and the 

company’s own manufactured software and hardware. 

Necessary technical know-how should be sufficiently available during RP. In this 

framework, a totally new product segment or radical innovation is not an option. Final 

decision making is easier if it is clear at the beginning whether RP or NPD will be 

used. It is also essential to plan the simultaneous management of RP and NPD in 

advance. The RP framework has to fit seamlessly into other business processes 

underway at the company, such as the order and delivery process and the product 

management process.  

RP is not meant for developing radical innovations but to create increments to 

complement the existing product portfolio. A model of organisation is necessary to 

support an expeditious method of working. The organisation of RP can be set 

established so that RP is its own separate framework and there is a predefined team or 

organisation for this work. The preconditions for rapid productisation are presented in 

Table 23. 
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Table 19. Preconditions (Hänninen et al. 2013a published by permission of 

Inderscience). 

Preconditions for RP 

Resource and workload management must be under control 

There must be a defined RP framework with clear roles and responsibilities 

The RP framework must be compatible with other business processes 

A realistic business opportunity analysis needs to be carried out 

Supply-chain channels must be used efficiently 

The requested technology must be tested and well known 

RP and NPD should support each other 

A speedy response to customer requests must be part of the company’s strategy 

Decision-making must be predefined, rapid, and timely 

Rapid offerings must fit with an existing portfolio 

3.6.2 Rapid productisation 

RP is an alternative framework to be used at a stage when sales personnel realise that 

the usual sales methods are not suitable. With a well-managed framework, RP can 

provide a genuine competitive advantage for companies. It is beneficial when a 

company has a strong business motivation to serve customers and generate a solution 

rapidly, although the existing portfolio does not provide a satisfactory solution for the 

customer. As a starting point, the sales team can offer a customer a wide range of 

products and services based on the existing portfolio. Challenges appear when the 

portfolio and the customer demands simply do not match and the company has good 

business reasons to provide a new product or service item. This new product or 

service cannot be generated if it is not possible to make the required portfolio 

changes. However, it must be understood that RP cannot be an automatic response to 

be used for responding to all customer preferences. RP is not meant for developing 

radical innovations, but rather to create items to complement the existing product 

portfolio. In RP, totally new product segments cannot be considered.  

As one of the interviewees shared, in general, “for both RP and normal 

productisation, the organisation’s production units need to know what is happening”. 

In rapid productisation, it is not necessary to share every bit of information with every 

unit and everyone in the company. The main point of RP is to ensure that the 

necessary sales and R&D interfaces obtain the requisite information. The time used 

for the processing of unnecessary information is considered wasted. This rule does not 

go against any other company practice, such as the policy that requires all information 

to be shared with all employees. Once the responsible person has been designated in 
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rapid productisation, she needs to ensure the correct information is shared to everyone 

who needs it. A clear definition of the area of responsibility covering all RP phases is 

essential to avoid overlapping. Responsibility and the authority to make needed 

decisions must go hand-in-hand. 

The people who can and should make business decisions regarding RP vary with 

each case company interviewed. Decision making authority can be reserved to top 

management or passed on to the middle-management level. According to the 

interviewees, decisions in small and medium enterprises (SMEs) are typically made 

by the top management (chief executive officer, executive vice president, vice 

president). In large companies, decision making authority rests on the lower tiers of 

the organisation (e.g., director or management-team level). 

The idea of RP is to understand customer needs and build a commercial solution 

that matches this need. It is also essential that sales recognise when RP is genuinely 

needed and to recognise when it is time to say no to the customer. Moreover, in RP, a 

part of the solution is created in the sales situation, although the solution largely relies 

on existing products, modules, platforms, applications, solution blueprints, third-party 

offerings, etc. It is worth noting that a new product can be also made by removing 

some parts or features of existing products. Briefly put, RP can be divided into three 

solution types: bundled, integrated and embedded, based on interfaces between the 

predefined offering and rapid productisation (Fig. 9).  

 

Fig. 9. Possible RP solutions. 

The sale is the central part of any customer relationship. Sales contacts, and 

moreover, sales negotiations, play a key role in successful productisation. For a large 

and complex portfolio, a salesperson can use a sales configurator tool to assist in 

managing a wide-ranging and complicated variety of products. During the sales 

situation, the company’s product portfolio (predefined offering) does not meet the 

customer need (requirements) and there is insufficient time for a new product 

development case. As a result, sales identify an opportunity for a RP case. RP is not 
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meant for developing radical innovations but for creating items to complement the 

existing product portfolio (rapid offering). This is one reason that totally new product 

development case or product segments cannot come into question (NPD offering) in 

RP (Fig. 10). 

Fig. 10. RP framework (modified from Hänninen et al. 2013a). 

3.6.3 Rapid productisation process (RPP) 

A defined process can set all kinds of limitations on how to do things or make things 

happen. The same applies to the use of the rapid productisation process (RPP), which 

is even more challenging due to its nature. The solution to manage RP is to use a 

“fast-track” mind-set throughout the organisation and its processes. In practice in an 

engineering process this means employing fewer milestone gates with specific entry 

and exit criteria compared to the normal NPD process. The objective of RPP is faster 

execution compared to normal productisation, which is not possible if the process 

model chosen is not fine-tuned. 

When implementing a RPP, the following top-level rules should take into 

account: strict and proper RP guidance, well-defined and limited milestones, and fine-

tuned entry and exit criteria to be used as gates for RPP. The mind-set at all 
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implementation levels should be agile, not bureaucratic. The phases of the RPP are 

presented in Table 20. 

Table 20. Phases of RPP (Hänninen et al. 2013b published by permission of 

Inderscience). 

 Phase1: 

Initiation 

PPhase 2: 

AAnalysis 

Phase 3: 

Rapid offering 

Phase 4: 

Responsibility 

transfer 

Starting point Customer 

requirements exists 

Portfolio and platform 

support exist 

Customer 

requirements met 

Customer has 

accepted the offer 

What is 

required to 

continue 

Potential business 

opportunity 

Delivery capability can 

be achieved 

Business case 

fulfilled and offer 

provided to 

customer 

Implementation 

responsibility is 

transferred to 

relevant business 

operations 

Unexpected customer requirement(s) during a sales situation is that starting point 

that can initiate the RPP. These unexpected requirements can provide an 

opportunity for profitable business, but sales should not offer to see whatever the 

customer might ask, only what is possible. The intention of RPP is to manage 

unexpected product increments via critical and active product portfolio 

management. The target is not automatically to increase the number of products, 

variants, or increments. An RP “owner” will be designated; the RP owner will 

coordinate and allocate the appropriate resources throughout the rapid 

productisation process. If there is potential for a business case, an analysis phase 

can be initiated. The ability to meet the customer requirements is a precondition 

to start the analysis, and the main task during the analysis phase is to create 

knowledge on delivery and sales capability (i.e., what, when, how and by whom).  

All requisite organisational elements should be invited to provide the necessary 

knowledge. In the rapid offering phase, the one question that must be answered is 

whether it is feasible and profitable to develop in-house or whether outsourcing is 

possible. The main outcome of the task is a balanced portfolio; there must be a 

business reason for the existence of each new product increment in the portfolio, and 

portfolio balance may be impossible without simultaneous product removals. This 

aspect of the balanced portfolio management is especially important in the case of 

infrastructure product development, where legal responsibilities for the product can be 

decades-long and cover spare parts the maintenance of product data.  
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The business case needs to be studied completed in order to start decision 

making. Depending on the organisational structure of a company, the decision making 

body can vary, but the key factor is to have transparent decision making. Before a 

final decision can be made, the appropriate people all must have had the opportunity 

to participate in and influence the outcome of a rapid offering decision. When all the 

key conditions can be met, sales can provide an offer to the customer. The 

Responsibility transfer phase can begin after the customer has accepted the rapid 

offering. Realisation of rapid offering can then be started, and implementation 

responsibility is transferred from sales to the relevant business operations in the R&D 

and order and delivery sectors. If the customer rejects the offer, the RP case can be 

closed and data collected during the RP can be stored for future usage. 

The main counterparties in the RPP are the customer who needs something new, 

the sales organisation that fulfils the company’s sales targets, and the R&D 

organisation that owns the technology. One solution to the problem of RP resourcing 

is the use of a virtual team headed by the RP product owner. The team has been 

largely pre-selected and will be activated after the initiation of an RPP. The main 

activities between the customer, sales, and R&D identified in this study are presented 

in Table 25. 

Table 21. Main activities in RPP (Hänninen et al. 2013b published by permission of 

Inderscience). 

Role Initiation A Analysis Rapid offering Responsibility 

transfer 

Customer New demand Specified 

requirements 

Analysis of the offer Offer acceptance 

Sales Identify gap and 

business potential, 

nomination of RP 

product owner 

Facilitate requirements 

and business case 

analysis 

Finalise business case, 

facilitate decision 

making and prepare 

offer  

Hand-over to 

order-delivery 

process 

R&D Task force setup Technical feasibility, 

platform and portfolio 

support 

Define the offering  Create delivery 

capability  
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4 Discussion 

4.1 Theoretical implications 

This research contributes theoretically to the field of decision making, product 

management, product creation, supply chain management and strategic business 

management by creating a study of rapid productisation. It contributes by discussing 

the challenges for unexpected customer preferences in rapid productisation that were 

found in the sales situation from the case studies and focusing on creating a 

framework for sales and R&D cooperation and a rapid productisation process. This 

study also provides new knowledge about upstream supply chain uncertainties in 

rapid productisation. Additionally, it contributes by identifying business reasoning 

and strategic objectives for rapid productisation in order to manage unexpected 

product increments.  

Pauwels and Matthyssens (2004: 130) suggest that while case study research 

cannot provide “statistical generalisation”, it can provide “analytical generalisation”. 

Analytical generalisation involves generalising “a particular set of results to some 

broader theory” (Yin 2003: 37). In the research context of this work, theories about 

corporate decision making and intra-firm cooperation are the domain to which the 

results of this study are generalised. In this sense, its contribution aims at exploratory 

theory building. A summary of the theoretical implications is presented in Table 22. 

Table 22. Theoretical implications. 

Article Article title Theoretical implications  

I Rapid productisation: challenges and preconditions Problem outline and preconditions for RP 

II Sales and R&D cooperation and integration in rapid 

productisation process 

Developing a framework for sales and R&D 

to manage unexpected customer 

preferences in the sales situation 

III A multiple case study of small business upstream 

supply-chain uncertainties in rapid productisation 

Defining elements of the upstream supply 

chain in RP 

IV Business reasoning for rapid productisation in small 

enterprises 

Verifying the business justifications for RP  

V Rapid productisation as a strategic choice in small- 

and medium -sized companies 

Description of RP as a strategic choice 

Article I, RP Challenges. This article discusses the challenges and preconditions 

for rapid productisation. The common challenges in a B2B environment are as 

follows: changing customer requirements caused by the demand for customisation, 
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increased quality expectations and quicker delivery times, intense competition 

caused by a rapidly-changing market, increasing costs, international 

competitiveness, and the compressed development time of new products (Lin et al. 

2006). Quick responses to market demands have been shown to result in securing 

a greater share of demand (Fisher et al. 1994). Companies are facing pressure to 

supply new innovative products to the market continually, at increasing speed. 

Responding to a specific customer requirement through product diversity is a 

valid means of succeeding in global competition (e.g., Froza & Salvator 2008, 

Huang et al. 2008). In a modern solution-centred business, speedy decisions are 

often required at the sales point. Thus, there is a need to generate new product 

items to meet customer requests.  

PLM is already well known in the field of ICT (Terzi et al. 2010) and is a 

necessary approach in the development of sustainable product concepts. It has a 

crucial role in sharing and managing product-related information (Häkkinen & Vares 

2011). If a company is not able to control product-related data, it will also be difficult 

to bring product management under control (Stark 2005). The effective sharing and 

utilisation of product data is necessary when it comes to enabling rapid product 

launches (Huang et al. 2004, Ouertani et al. 2010, Philpotts 1996, Sulaiman 2000). 

Product configuration is seen as a solution to meet the needs of individual customers 

cost-effectively (Helo 2006, Kratochvíl & Carson 2005, Pine 1999, Sabin & Weigel 

1998). In certain businesses, products are defined in sales negotiations using a sales 

configuration tool and a predefined set of components (Hvam & Ladeby 2007). The 

use of product configurators has resulted in many positive effects in engineering-

oriented companies, such as reduced lead times, fewer errors, and shorter learning 

periods for new employees (Haug et al. 2012). 

This research complements previous studies by providing more tangible means to 

overcome to the challenges of requirements engineering (RE) in RP. Additionally, 

this paper creates new knowledge by creating an RP framework to handle the 

predictable challenges. Making decisions at the point of sale is demanding, and 

difficulties arise to make a reliable and reasoned rapid offering and to be able to 

manage the solution sold during the lifecycle. The main challenges during rapid 

productisation are related to: correctly understanding customer preferences (RE); 

identifying and documenting product data from the outset (PDM); ensuring fast 

turnaround times for specifications and a development plan for rapid offering 

(Productisation, NDP), and maintaining a unified information system (PLM). 

Article II, Sales and R&D cooperation. This paper studies integration and 

cooperation between the sales and R&D sides of an organisation. The previous 
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literature provides ample evidence of the importance of marketing and R&D 

teamwork and cross-functional cooperation (e.g., Atuahene-Gima & Evangelista 

2000, Baker & Sinkula 2007, Davies et al. 2010, Song et al. 1997). Earlier research 

has also identified the integration of marketing with R&D as a key success factor in 

NPD. According to Bramham et al. (2005), a company often receives product 

requests outside the regular product range described by the company’s product 

configuration system. These potentially non-standard products may require a 

cooperative response from sales personnel and technical staff (Bramham et al. 2005). 

This article provides a contribution to the discussion on SRC which has been less 

well-studied in the literature. According to Jaakkola (2011), companies may apply 

productisation to secure more time for customised expert work and to allow for 

accumulation of the tacit knowledge to develop in their organization. This paper 

provides a new scientific view by developing a novel framework for sales and R&D 

cooperation in the sales situation. The characteristics of RP are summarised and 

discussed in order to create a basis for RPP. If the sales side identifies a gap between 

a predefined offering (e.g., by using a sales configurator) and a customer need, the 

company needs to take action in order to obtain a sales contract. In practice, many of 

the case companies have used informal, ad-hoc procedures to fill gaps with rapid 

offerings in the sales situation. As an attempt to formalise and generalise these 

procedures, we define RP as a process for quickly supplementing a company’s 

offering. This study focuses on cooperation, information-sharing, and decision 

making capability in relation to RPP in sales and R&D by creating new knowledge of 

the four process phases in RP. 

Article III, Upstream supply-chain uncertainties. This article outline the use of an 

upstream supply chain in RP by analysing upstream supply-chain practices in small 

businesses. The pressure for the continuous supply of new products, coupled with an 

increasing speed to market, has not changed. However, the nature of a product is 

changing in a traditional manufacturing industry where services and other intangible 

products are yielding significant profits (Gebauer et al. 2005, Oliva and Kallenberg 

2003). Current product and service deliverables are increasingly mixtures of tangible 

and intangible parts (e.g., Tuli et al. 2007). They cause new challenges in modelling 

and managing a product and product-related information, especially when trying to 

understand the differentiated nature of deliverables (Kropsu-Vehkapera et al. 2011). 

Developing an agile supply chain, which allows organizations to meet variations in 

demand at an acceptable level of cost and response time, is now a major focus in 

many leading organisations (Christopher & Towill 2002, Fisher 1997, Mason-Jones et 

al. 2000). According to van Hoek et al. (2001), customer responsiveness is crucial to 
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yielding success in today's markets. The elements of an agile supply chain are 

customer sensitivity, virtual integration, process integration, and network integration. 

In this study, the requirements for using an upstream supply chain in RP have been 

clarified. During the RPP, the final decision to select a particular upstream supplier 

for the gap product is perhaps the most critical stage in the entire RP timeline. This 

study creates new knowledge by defining upstream supply-chain characteristics in 

RP.  

Article IV, Business reasoning. In this article, the business case objectives to start 

the concept of RP have been clarified. Innovation plays a key role in the long-term 

success of many companies, and customer-oriented companies are constantly 

challenged by the markets to keep their offerings timely and responsive to customer 

needs (Alam 2002). In many businesses the final offering, with configurable products, 

is agreed to in sales negotiations with the customer. Usually, the product is created 

with a sales configuration tool or is bundled from a predefined set of components 

(Havm et al. 2008). Obviously, in many cases a sales negotiation can lead to a 

situation where the customer's demands cannot be fulfilled. This often ends the sales 

negotiations and the customer leaves without a deal. Building a proper business case 

is a key to successful decision-making related to RP (Kinnunen et al. 2011). 

Kinnunen et al. (2011) report that a business case is for analysing ideas that come 

through a company’s NPD process to commit NPD resources to the appropriate 

projects. The actions for building the traditional business case often include analysis 

of user needs, competitive analysis, market analysis, technical assessment, concept 

testing, financial and business analysis, and action plans (Cooper 2001). Moreover, a 

proper business case to justify an investment should include a business and economic 

rationale for the investment, a definition of the investment and its feasibility, a 

financial model quantifying and valuing the benefits and costs of the investment, and 

a plan for delivering business and financial value (BCP 2006). This study 

complements the earlier studies by updating and expanding the understanding of 

business case analysis for RP in the B2B sales situation at SMEs. Additionally, this 

article creates new knowledge by defining the characteristics of business case 

objectives for RP.  

Article V, Strategic choice. This article investigates the understanding of using 

RP as a choice in company’s strategy. It contributes by providing a discussion about 

the means of RP as a strategic choice; choice is a necessary element, since the 

meaning of strategy is trivial if there are no available options and choice is a critical 

element of strategy formulation (Macmillan & Tampoe 2001). Companies face many 

strategic choices in their business lifecycle. In product competition, strategic 
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flexibility in decision making becomes particularly important for companies in their 

efforts to increase the pace as well as the range of strategic plans that enable firms to 

modify and foresee innovation strategies in response both to current and future 

changes in the environment (e.g., Evans 1991, Johnson et al. 2003, Sanchez 1995, 

Volberda 1996). The term productisation refers primarily to a product-creation 

process that emphasise the process of defining and converting something unfinished 

into a more product-like object that is easy to create, deliver, sell, buy, and use (e.g., 

Deuten & Rip 2000, Hietala et al. 2004, Simula et al. 2008). The literature typically 

divides strategic orientations into technology and market orientations which influence 

marketing and strategy-making activities and reflect the strategic directions 

implemented by a firm to create the proper behaviours for continued superior 

performance of the business (e.g., Brockhoff & Chakrabarti 1988, Narver & Slater 

1990, Noble et al. 2002). The technology-oriented company advocates a commitment 

to R&D, the objectives of which are to push new technology to market and create a 

winning strategy either by being the first to deploy that technology or by deploying 

the latest technology in the ongoing race of technology innovations (Gatignon & 

Xuereb 1997, Hamel & Prahalad 1994, Moore 2000). On the other hand, the primary 

focus of a market-orientation company is to create superior customer value, based on 

knowledge derived from customer and competitor analysis (Narver & Slater 1990). 

Although both market and technology orientations promote openness to new ideas, 

market orientation favours ideas that better satisfy customer needs, whereas the 

technology orientation prefers those that employ state-of-the-art technologies (Zhou et 

al. 2005). It is obvious that creating new value is essential for growth and profitability 

in all businesses. This article contributes by providing a discussion on how a certain 

strategic and competitive situation forces companies to make decisions to abandon 

formal, predetermined procedures. In addition, this article provides new theoretical 

knowledge about how RP can become a strategic choice and the basis for decision 

making, rather than its traditional reactive or responsive context. In contrast to 

previous studies, it appears that case companies’ orientation (market as opposed to 

technology) was not a factor in their use of RP. 

Overall, this research provides new information by studying how the use of RP 

manages unexpected customer preferences in the B2B sales situation. Consequently, 

this dissertation provides a novel understanding of how to take advantage, using RPP, 

by describing the current challenges and preconditions related to RP, explaining 

business reasoning for RP, providing tangible process phases for RP, and analysing 

RP’s strategic fit for companies. 
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4.2 Practical implications 

This research contributes to enhancing the understanding of using RP in the sales 

situation, to describe how an RP exists in small enterprises and when the use of RP is 

reasonable. When a current product or service portfolio does not fulfil the customer 

needs, RPP, a new concept originating from real experiments, seeks to enhance 

customer value during the sales situation. The idea of the RPP is to clarify how 

companies should act in order to manage unexpected customer preferences, which are 

initiated by a customer in the sales situation.  

The purpose this research is to provide tangible examples of the RP challenges 

and how to solve those challenges in high-tech enterprises. Smoothly-integrated sales 

and R&D cooperation is essential for success of the RP. A well-managed upstream 

supply-chain network is a critical enabler for RP. Selection of an upstream supplier 

during an RP can increase the level of risk in satisfying customer’s needs, though it 

can be mitigated by careful research when choosing suppliers. This research opens the 

RP concept by explaining the business case objectives to start RP and describing the 

business reasoning behind using RPP in the case companies. The study describes how 

RP can be used as a strategic choice for enterprises. The summary of the managerial 

implications are presented in Table 27. 

Table 23. Managerial implications. 

Article Article title Practical implications  

I Rapid productisation: challenges and 

preconditions 

RP as an option to better serve customers and 

to increase agility within the organisation 

II Sales and R&D cooperation and integration in 

rapid productisation process 

Four central phases were identified in the RPP: 

initiation, analysis, rapid offering, and 

responsibility transfer 

III A multiple case study of small business 

upstream supply chain uncertainties in rapid 

productization 

Use of networked innovation when selecting an 

upstream supply-chain vendor 

IV Business reasoning for rapid productization in 

small enterprises 

Modifications of existing business processes 

V Rapid productisation as a strategic choice in 

small- and medium -sized companies 

Effective use of RP needs support from 

management team 

Article I, RP Challenges. This article explains the challenges and preconditions 

for rapid productisation. The RP framework integrates the sales and R&D process 

in the sales situation. In order to manage RP as a whole, it is essential that the 

cornerstones of a rapid offering (a product or service), RP framework, and sales 
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negotiations are all interconnected. The research provides a better understanding 

of the issues that affect the implementation of RP. The preconditions illustrate that 

the RP framework requires full-scale support from sales, R&D, and the 

information systems used. The information must be accessible to all of those 

involved in the process. Furthermore, it must be defined and recorded in an 

agreed-upon way. There is no extra time available in RP for identifying and 

correcting faulty information. The danger of using incorrect data is that the final 

outcome will not meet the customer’s demands. Based on the empirical data, 

correct and up-to-date product information must be made available to allow 

analysis of the need presented by the customer in the sales situation. 

Before choosing the solution that will be followed, different business areas must 

study carefully how a product or service has been identified and understood. In order 

to achieve this, the following aspects should be covered in the analysis: factors 

affecting the price point, cost structure, profitability, and delivery capability. Often, 

one part of the product data is lost so that it is not possible use the information 

correctly. In practice, product structures are often described at a deeply technical 

level, which causes problems, so there should be a tangible link between such 

descriptions and productisation. A fact-based information chain from the product 

structure to the sales items and configurability is needed. The challenge is how to 

keep product data up-to-date while it is undergoing continual change during the 

productisation phase. 

RP is a predictable framework using a series of pre-designed and well-organised 

steps that shorten the time required for a new product offering. The goals for RP are 

to speed up the sales negotiations related to the new product or service offering, and 

enable a shortened development time. 

Most advanced organisations are already executing RP at some level without 

knowing it, as the term remains somewhat unfamiliar. The aim of RP in a sales 

situation is to provide, using an expedited schedule, a rapid offering that both parties 

accept. The initiation of the RP framework is based upon customer preferences; the 

framework ends with the solution provided to the customer by sales. 

Article II, Sales and R&D cooperation. This paper examines how improving 

sales and R&D cooperation can improve managing unexpected customer preferences. 

The value of RPP is how to deploy it against the incremental but still unnecessary 

growth of product variety. Although one aim of RP is a faster and better response to 

the customer’s preferences, the target of RPP is to achieve better control of product 

variety and operational performance. This is possible because the RPP efficiently 

utilises the organisation’s available technologies, platforms, and product data to 
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maximise use of limited resources. A successful RP requires close and smooth 

collaboration between the customer, sales, and R&D. A customer interface is also 

important since RP is triggered by the customer’s new preferences. 

In most cases, adopting an RPP will require at least some organisational and 

company cultural changes, and the primary modification should happen on a mental 

level. Time-honoured wisdom knows that to be able to learn new things, man must 

learn to forget. Old decision making practices can be discarded. This is also the case 

when an organisation starts to use the RPP. A team structure should be established in 

a way that can support RP. For instance, there could be predefined teams with 

selected specialists; these teams will step up when their skills are needed. The ability 

to respond quickly entails wider responsibilities and fewer people with decision 

making authority. Decision-making should happen on a level where issues will be 

handled. It is also essential to avoid unnecessary milestone gates to speed up the 

throughput time needed for the RPP.  

Project management practices should also be fine-tuned to support fast and 

efficient practices. Grey areas in decision making need to be identified and necessary 

changes must be made to avoid a failure in the decision making chain. One way to 

improve the RPP is to nominate owners for each key area. Their main task would be 

to ensure the smooth use of the RPP and to maintain the functionality of the process. 

In the process model presented, the key sub-process phases are the following: 

business case analysis, delivery capability, sales capability, decision-making, and 

responsibility transfer to implementation.  

This study contributes to the research domain of professional product and service 

development by applying the development-as-practice approach to the study of 

practices that are used by sales and R&D managers. The key issue when starting a gap 

analysis is to define how well an existing portfolio is capable of supporting a 

customer’s demand. The success of SRC culminates in the customer’s requirement 

handling, business case analysis, and decision-making for the rapid offering.  

Article III, Upstream supply-chain uncertainties. This paper provides in-depth 

studies of how upstream supply-chain characteristics need to be take account. The 

findings of the study suggest that a well-managed upstream supply-chain network is 

an important facilitator of RP in small businesses. This is due to lack of resources; 

however, using third-party vendors or suppliers can be a good resolution. 

A starting point for a RP is an unexpected product or service gap in a portfolio 

generated by a customer request. To conduct business well, companies should 

constantly look for new supplier opportunities. Before selecting any vendor, they need 

to have proven track records that demonstrate that they can improve products at a 
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reasonable cost level. The vendor’s ability to keep quality high when a distribution of 

that product starts is equally important. By being reliable and having reliable vendors, 

the company can serve more customers. 

RPP can be deployed to prevent the growth of unnecessary product variety. Even 

if its aim is to respond faster and better to customers’ preferences, RPP’s key 

objective is to control product variety and operational performance. This is possible 

because RPP can influence organisations to use their available technologies, 

platforms, and product data in order to maximize the usage of limited resources. Fast 

and successful RP requires smooth collaboration with selected upstream supply 

vendors. Offering rapid responses to customers’ needs requires better information-

processing tools and systems that support sales negotiations. From the sales point of 

view, this is challenging since, in RP, the usual sales configuration tool cannot be 

used. From a managerial point of view, the use of an upstream supply chain does not 

make analysing work easier or faster. Having a supplier’s metrics tracking system is 

one way of making decisions faster. The set of supplier metrics needs to already be in 

place and in use in order to be able to find out which supplier the company should 

choose. This study contributes to the research domain of professional supply chain 

and product or service development by applying the development-as-practice 

approach to the study of practices that are resorted to by the company's management 

as well as sales, supply chain, and R&D teams. 

Article IV, Business reasoning. This article verifies what the business justification 

needs for RP are. The first signal for the potential need for RP comes from the 

customer, typically during a sales situation when the existing product portfolio does 

not meet fully the customer preferences. Sales should increasingly look at not just 

whether there is this one potential sale but whether there might be several sales 

opportunities for RP business reasoning.  

Has the company capacity to spare for new project caused by RP? One of the key 

things needed from company management is to perform a regular evaluation of how 

much effort could be put into RP compared to the other development like traditional 

NPD. Management needs to find a balance between ongoing work and the flexibility 

to accept RP opportunities. Management thus requires a constant prioritisation and 

revaluation of actual and estimated workloads.  

Article V, Strategic choice. This paper discusses the role of strategy in executing 

RP. Regarding the findings, the RP at most of the companies was a somewhat ad-hoc 

procedure. In practice, that means that RP is not managed strategically from top to 

bottom. Instead, RP has been formed by practical, usually urgent challenges and 

opportunities that the organisation has faced. As an advantage, RP could combine 
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several different phases of a productisation into one. The differentiation in the 

marketplace is vital as well, and RP is one way to reach the goal. 

It is essential not to ask from a customer what they want, but to ask them what 

they are trying to do. If RP is seen as the best and indeed only way to prepare a rapid 

offering for a customer, it should be handled in a separate and systematised way that 

is integrated into a productisation process. Because many aspects have to be 

considered simultaneously, the RP requires fewer people with more competence. 

Overall, this research attempts to offer insights concerning how a given strategic and 

competitive situation forces corporations to make decisions to abandon formal, 

predetermined procedures. This research supports managers considering RP as an 

option to better help customers and to increase agility within the organisation. This 

study contributes to the research domain of professional sales, supply-chain, and 

R&D managers by applying the development-as-practice approach to the study of 

practices that are employed by the company's management. The bottom line is what 

the unexpected customer demands are in practice and whether the situation can be 

resolved without compromising companies’ other ongoing activities. The RP process 

is a more agile and quicker method of creating rapid offering for customers than 

traditional NPD. The RP can be the livelihood especially for SMEs, for whom any 

one sale is inherently more important on a proportional basis. However, the capability 

of productising rapidly provides a significant competitive edge also for larger 

enterprises. 

As Cooper et al. (2004c) have stated, the most important element is to ensure that 

the process is really implemented and everyone in the business buys into it. In 

summary, the rapid productisation framework presented in this research also offers 

opportunities for managers; it can serve as a model for how to formalise the RP 

process. Rapid productisation starts from having an explicit demand requested by a 

customer. It is a sales-driven process using a fast-track milestone framework. The 

main target is to use the minimal new engineering effort and extract maximum 

benefits from existing platforms, modules, and suppliers. Practically, companies able 

to succeed when handling unexpected customer preferences require well-managed 

product development and management practices. The product structure needs to be 

modular and product data reliably under control. One outcome of the rapid 

productisation process is a more predictable delivery time, compared to the formal 

NPD process. 
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4.2.1 Summary of practical implication for rapid productisation 

Even though the aim of better managing an unexpected product increment in B2B 

sales may be simple – to introduce new product increment and support company 

business – this study’s results that actually executing that aim is a complex, 

communication-intensive, context-dependent, and consequently fast-paced 

productisation process that is difficult to integrate into firm operations. 

One could ask what the value of rapid productisation actually is. Is it just a way 

to maintain a transitory B2B client connection by making a rapid offer? If that the 

case, there is the danger of increasing the variety and complexity of product 

structures. The final outcome could be an exponentially-growing product portfolio. 

Product variety can cause troubles in terms of operational effectiveness. The 

development of a large set of new product variants increases, for example, the design, 

implementation, and testing workload. Streamlining the product structure, such as 

through modularisation, is one way to tackle those challenges. 

The value of RPP is how to use it against the unnecessary growth of product 

variety. Key drivers for a rapid productisation process are the ability to make 

decisions, an operational productisation and NPD process, product platforms and a 

modular product structure, and last but not least the ability to identify tactical 

opportunities that can be grasped by using rapid productisation to create a rapid 

offering (Fig. 11). 

 

Fig. 11. The key drivers for rapid productisation. 

The company’s governance model should enable fast decision making. That requires 

a flat and simple enough organisational structure and effective intra-firm cooperation. 

Most important is who has the responsibility and ability to make any necessary 

decisions. It may sound obvious, but without a well-operating productisation and 
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NPD process, there can be no RP, as a process platform must be in place before any 

acceleration can even be considered. It is common that NPD based on the use of HW 

and SW platforms, and a modular product structure. However, everything noted 

above will not amount to much if the tactical opportunity for RP has been 

misunderstood. Management needs to justify when the time is right for rapid 

productisation and when traditional processes like NDP should be used instead. 

The main goal of intra-firm cooperation between sales and R&D is to ensure 

unnecessary growth of product variety. When sales can overpromise to a customer, a 

company’s management practices are not up to date and the governance model is not 

working. Portfolio management must be active in order to maintain a good balance of 

various product lifecycle stages: introduction, growth, maturity, and decline. The 

tactical opportunity must be understood correctly; it does not mean that rapid 

productisation is the solution to any and all possible unexpected customer 

preferences.  

RP will supplement product development capabilities by providing practicalities 

that speed up product offering when needed. The use of RP is demanding, and it must 

be applied selectively. 

4.3 Reliability and validity 

This study explores how companies should act in order to manage unexpected 

customer preferences that are initiated by a customer in the B2B sales situation. At the 

beginning of the research, it followed the logic presented in Fig. 1. In qualitative 

research, the focus is mainly on understanding a specific phenomenon rather than 

generalising from hard numerical data. Qualitative research offers a wide range of 

methodological options; the case study method was selected since it allows the 

researcher to study a phenomenon in its real-world situation and can provide a broad 

view of the phenomenon. Reliability and validity are two issues that quality research 

must consider about while designing a study (Creswell 2009, Patton 2002, Yin 2003). 

These issues are meant to separate worthwhile research from forgettable research. A 

summary of actions to take to enhance the research reliability and validity is in 

presented in Table 24. 

4.3.1 Reliability 

Reliability concerns the logic of the researcher’s approach across the divergence of 

researchers and projects (Creswell 2009). The reliability of the research can be 
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enhanced by standardising data collection methods and protocols, recording and 

documenting collected data, using multiple researchers, and using a structured or 

semi-structured case study protocol (LeCompte & Goetz 1982, Riege 2003, Yin 

2003). 

In this study, the researcher ensures reliability in several ways. The detailed case 

study procedures have been documented and one standardised data collection method, 

the semi-structured interview, has been used. The semi-structured interview method 

was selected since it is singularly useful to explain the actual context to be studied. 

The overall data collection procedure was followed for each case and a consistent set 

of semi-structured interview questions was used in each case (see Fig. 2). The 

appendices present the data collection methods in more detail. Reliability can also be 

improved by recording, transcribing, and storing the collected data in an organised 

way as well as using two interviewers to conduct the interviews, as this study did. In 

the data analysis phase, the collected data was coded in order to facilitate further 

processing of the data, i.e., making comparison and analysing arrays that required 

further study. In this study, a qualitative data analysis application was used to help 

with coding and with categorising the resulting arrays. Reliability was further 

bolstered by selecting interviewees with different backgrounds, rather than just 

relying on assumptions based on a single person’s opinion, and by allowing the 

interviewees to review and comment on the empirical material. In addition, other 

researchers were also involved in reading through and commenting on the 

descriptions in this research project. However, it might be difficult to repeat the same 

research and obtain the same results due to changes in the context and situation and 

because qualitative research is not objective; it often has an inherently subjective 

element (Yin 2003). The core of the study has been refined by the authoring process 

of the five individual articles. Performing the same research at other firms might well 

supply at least partially different end results, though there is no obvious reason why 

they would differ. However, if for example, one study was carried out for a new 

article on the empirical side, the content would feature more in-depth data collection 

and could be targeted more precisely. The findings are generalised here, as they are 

often in case studies, by linking the findings back to the extant theories (Yin 2003). 

4.3.2 Validity 

Another subject to asses when evaluating qualitative research is the validity of the 

results in alternative settings. Validity concerns the degree to which a finding is 

judged to have been interpreted in a correct way – that the researcher checks for the 
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accuracy of the findings by using suitable procedures (Creswell 2009). In case study 

research, there are three kinds of validity: construct validity, external validity, and 

internal validity (Yin 2003). 

Construct validity concerns the creation of a correct and suitable research setting 

for the concepts being studied. Yin (2003) delineates three ways to increase construct 

validity: using multiple sources of evidence in the data collection; establishing a chain 

of evidence; and letting key informants and research assistants review a draft of the 

case study report. In this research, all of the above methods were implemented. 

Multiple sources of evidence have been used, such as companies’ annual reports, 

quarterly results, web pages, and product catalogues. The data in this study was 

collected from informants in different roles and positions. The empirical material has 

been recorded and transcribed and then the case study report has been sent to the key 

informants for review and comment. The complete research including each published 

article was designed from the outset as a whole. Naturally, studies have evolved as the 

research progressed over the years it was underway. 

External validity concerns the ability of the results to be applied to other contexts 

(generalisation). Generalisation is used in a limited way in qualitative research, since 

the intent is not to generalise findings, but rather to explore a particular phenomenon 

in the context where it occurs. External validity can be attained through giving a 

definition of the scope and boundaries, and making a comparison of evidence with the 

extant literature (Eisenhardt 1989, Yin 2003). This study does not provide the 

statistical generalisation to a larger population offered by a large-sample quantitative 

study. However, case study research relies on analytic generalisation in that results 

are generalised to a broader theory rather than to a larger population (Yin 2003). In 

general, there is little research on productisation; for that reason, a case study was 

chosen. When a research area is in its early stages, use of the case study method is 

appropriate. Above all, this study seeks to provide the foundation for future studies 

rather than claiming absolute truth. 

In this study, the importance of the researcher drawing the boundaries of the 

study have been emphasised and clearly presented. That includes the number of case 

companies taking part in the study and where they work, the roles and positions of the 

interviewees, the number of interviewees involved in this research, and the data 

collection methods that were applied. The same norm for selecting the case 

companies and interviewees has been implemented for every case study. This 

research was conducted at different type of companies, including large, medium, 

small, and even some micro companies. Some of these companies have long 

traditions of continuous product or service development and have developed a 
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productisation process. The interviewees were carefully selected on the basis of their 

professional background and expertise. Limitations of the study include all the 

interviews not being carried out by the same interviewer. The experience and current 

responsibilities ensured high motivation among the participants and up-to-date 

knowledge of the topics discussed. This study examines companies providing a wide 

variety of different tangible and intangible products, including hardware, software, 

and services. The results do not intent to provide a full resolution of how to solve the 

handling of an unexpected customer preference in the B2B sales situation. The 

findings do not provide a single scheme that fits all companies. Instead, the study 

describes how companies can approach the challenge and adopt rapid productisation 

process in real-world contexts.  

The dissertation’s internal validity has been enhanced in several ways. The 

researcher introduced the interviewees to the objective of the study and explained the 

interview questions. They were also informed that all the data would be handled 

anonymously throughout the research. After each interview, the researcher asked the 

interviewees to read their transcripts in order to check that they accurately matched 

what they had actually intended. The research approaches were discussed with the 

dissertation supervisor and tested with other researchers. Other researchers were 

integrated into the data analysis phase of the research to avoid bias. This researcher’s 

role is to provide a fresh perspective for analysis and critique. However, the data 

analysis is dependent on the researcher and his way of thinking. A double-blind 

review process was used in journal articles. Each article has been reviewed and 

commented on by members of the scientific community. The feedback offered from 

the scientific community enables the researcher to develop and strengthen the 

research work. Despite its limitations, this dissertation meets scientific standards and 

repeatability (Table 24). 
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Table 24. Actions to take to enhanced the research quality. 

Research quality Actions taken Research phase 

Reliability Develop and refine case study in detail and follow the same 

data collection procedure for each case 

Research design and 

data collection 

Conduct standardised data collection methods – semi-

structured interview 

Data collection 

Record, transcribe, and store data systematically Data collection 

Code data systematically using NVivo Data analysis 

Interviewees and other researchers review the empirical 

material and working drafts 

Data analysis 

Construct validity Use data triangulation Data collection 

Interviewees and other researchers review and comment on 

the working drafts 

Data analysis  

External validity Identify the scope and research boundary clearly (place and 

number of case companies, number of interviews, data 

collection methods) 

Research design 

Compare the results with the literature Data analysis  

Internal validity Create an environment of rapport to inspire trustworthiness in 

interviewees 

Data collection 

Check the accuracy of the collected data with the 

interviewees  

Data analysis 

Discuss the research approaches with the supervisor and 

other researchers 

Research design 

Integrate other research in the data analysis phase Data analysis 

Use a double-blind review process Journal articles 

4.4 Recommendations for further research 

This study aims to enhance the understanding of the rapid productisation process and 

its use for handling unexpected customer preferences in B2B sales situations. This 

study presents evidence of the importance of sales and R&D cooperation for 

successfully handling unexpected customer requirements in sales situations. 

Additionally, the RPP was introduced to support sales and R&D cooperation. Since 

RP is a less-discussed research topic in the literature, there are several possibilities for 

extending the research, as well as validating and supplementing the findings. 

Future research could include looking for the biggest bottlenecks in rapid product 

development after RPP has done the job and transferred responsibility to the order and 

delivery process. It would also be valuable to study how tools, methods, and 

processes used support rapid development in general. Finally, RPP study using 
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theories like the resource-based view or path dependency could provide new and 

valuable information. 

Products offered to customers may be the result of cooperation among many 

companies, while the products are modular, consisting of interlinking elements. When 

these types of products are well-managed, it can be easy to respond to changing 

customer requirements. Making decisions in a sales situation is demanding and 

challenges occur when it comes to engaging in reliable and reasoned productisation 

and managing the solution during the lifecycle. Future research could study more 

deeply aspects of PLM related to all organisational cooperation needed for RP and 

rapid development. It would be valuable to know the minimum product data set 

needed for rapid productisation. 

Based on the empirical data collected in this research, RP could be a company’s 

lifeblood, especially in SMEs. Potential future research could examine the effect of 

RP in boosting early-stage growth of small businesses. Starting from the year 2009 

Finland and the Oulu region has faced a dramatic industrial restructuring, especially 

in the ICT sector, caused mainly by Nokia’s restructuring of its operations. In the 

Oulu area, this has translated to 3,000 lost jobs and 2,000 have found new 

employment. On the positive side, the area has seen a large increase in the number of 

start-ups that have enjoyed strong growth. With so many new small businesses and 

more on the way, the region provides an excellent environment for the future study of 

RP in new companies. It would be interesting to examine how a start-up or small 

company could use the RPP to support itself during its early stages of growth, and 

how SMEs might avoid problems cause by lack of scalability by using RPP. One 

highly fruitful research topic would be how RPP affects the survival of SMEs and 

how it affects their overall performance. Aside from addressing the limitation 

described above, potential topics for future study could include analysing special 

characteristics of RP in large companies and its relation to service dominant logic. 

This research focused on the RP in B2B sales situations. Future studies could 

explore how to carry out controlled RPP implementation and analyse how works in 

practice in a B2C context, or how RP might work in cases where the trigger for an 

unexpected product increment came from an upstream supplier or from inside a 

company’s other functions. It would also be valuable to analyse what is needed to 

understand fully the operational impact of the RPP in terms of sales and R&D 

cooperation. This study focused on the interface between sales and R&D, but it could 

be valuable to see how RP might affect the interactions between R&D, sales, and 

other departments and whether there are differences caused by cultural aspects that 

vary across firms and across geographical settings within one firm. Further research 
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could be carried out to examine other functions that also provide relevant 

contributions to the RPP more deeply, such as product management. As the sales 

interface is very important for companies, future studies could also address the quality 

of its experience in conjunction with RP. It might also be worthwhile to study how 

management and product development frameworks described in the literature are or 

are not in line with rapid productisation process. 

Article III has focused on how small businesses use of upstream supply chain in 

RP. The next step would be to study what upstream supply-chain uncertainties and 

their characteristics in RP at large companies. Additionally, a more in-depth analysis 

is needed to determine the operational impacts of the RPP in an upstream supply 

chain. It could be valuable to examine how companies in their early stages can utilize 

and take advantage of the upstream supply chain in RP. 

The RP is a relatively new concept and as a process is not widely utilised. That 

was a clear challenge during the study. The interviewees could see the RP mainly as 

just a more rapid way to execute the normal productisation process, where every step 

was done with an eye to saving time. The perspective was routinely ad hoc and 

practical as opposed to a theoretical understanding, where RP is defined as a separate 

process. Since a testing of the RPP was not carried out, it would be an excellent topic 

for further research. 
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