
 
 
 

 
 

University of Durham Business School 
 
 
 
 
 
 
 
 
 

Characteristics and applicability of Open Source-based 
Product Development Model in Other than Software 

Industries 
 
 
 
 

Franciszek Siedlok 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dissertation Submited as part requirement for the degree of Masters of Management of 

University Of Durham Business School, 2001-2002-09-20 
 

 
Supervisor: Pierpaolo Andriani 

Word Length: Approx. 11000 



 
 

Abstract 
 

 
 
 
The main objective of this research is to examine the Open Source product development 
paradigm and its applicability to other than software industries. First part of this paper 
examines the NPD process, its evolution and main characteristics during years. Than 
approaches to product development adopted in Open Source projects are presented, with 
emphasis on the managerial and knowledge related issues, as those are focal to NPD. In the 
second part Open Source-based Product Development Model is being constructed and its 
applicability to other than open source software industry verified.  
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Introduction 
 
 
One of the fundamental processes taking place in every company and organization is New 
Product Development (NPD). In many cases the existence of an organization depends on its 
ability to innovate and bring new products or services to the market. The last two decades 
have demonstrated that continuous innovation is increasingly becoming a critical success 
factor for corporate survival. Technological development and changes in customers’ 
perception, needs and sophistication have led to the creation of the fiercely competitive and 
dynamic environment where the development of new products and processes increasingly 
are focal points of competition. Meeting customers needs have become more challenging 
than ever, forcing organizations to improve communication with its customers.  
 
The paradigm of developing a product in conviction of ever existing demand, referred to as 
technology push and illustrated by Henry Ford’s model T line production and standardisation 
does not hold anymore. More demanding customers and more ferocious competition have 
led to a shift in NPD approaches and techniques. So-called market pull models have 
replaced the scientific, research and Design driven approach (R&D). Increasing wealth of 
nations and increasing customers’ sophistication, coupled with further acceleration and 
proliferation of technological development, have lead to a significant shortening of product 
life cycle, forcing companies to focus on speed, quality and cost of innovation. Innovation 
has become a strategic process with the focal point on successful commercialisation, often 
transforming New Product Development process into competitive advantage factor. Cross-
functional teams, concurrent engineering, flexible manufacturing, just in time (JIT) strategy 
as well as new technological advances such as computing technology, development of 
Computer Aided Design (CAD) systems, intranets and the Internet were introduced into the 
NPD processes. The requirement to meet customers’ expectations has compelled 
organisations to open new communication channels and involve customers into NPD 
process, whereas the increasing technological sophistication of products prompted 
organisations to seek new sources of technological expertise and innovation, resulting in 
inclusion of various actors as well as other organisations into the NPD process.  
 
The development of a new product is not solely down to R&D departments anymore, nor is it 
down to the organisation itself. Innovation is often a process to which several actors with 
complementary capabilities contribute. Bringing these actors together is often welfare 
improving, since none of them has sufficient knowledge or information to produce the 
innovation on their own. Empirical studies of innovation have found that end users, suppliers 
and distributors frequently develop important product and process innovations. Defying 
conventional wisdom on the negative effects of uncompensated spillovers, innovative users 
also often openly reveal their innovations to all users and manufacturers. 
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As an example, consider a recent workshop devoted to advances in wireless, mobile 
communications systems, in which such diverse actors as scientists involved in animal 
tracking studies, researchers developing battle management communications systems for 
the US military and researchers studying extreme meteorological phenomena such as 
hurricanes were involved (Harhoff, Henkel&von Hippel, 2000). Leveraging diverse types of 
knowledge in this example has produced new, technologically advanced products. 
Knowledge and innovation are inseparable. Together with new product development new 
knowledge is created or acquired.  As seen in the example above, often companies need to 
access external knowledge whilst developing new products. For the above reasons the NPD 
and innovation processes have evolved from R&D driven, technology push models to market 
oriented models with inclusion of various parties and technologies, more and more often 
stressing the importance of lead users in the NPD process and evolving into horizontal user 
innovation network. These networks have a great advantage over the manufacturer-centric 
innovation development systems that have been the mainstay of commerce for hundreds of 
years, as they enable to develop exactly what is needed by the end user, rather than being 
limited to available marketplace choices or relying on a specific manufacturer to act as its 
agent.  
 
A significant number of innovations has come from the users and his experience, then was 
shared with and leveraged by the producer. In most cases innovations have been revealed 
to others freely. However, users that revealed innovation often have benefited by making it 
possible for the innovation to be implemented and available in the next generation products, 
by setting new standards in which they possess advantage (as innovators) or gain a 
reputation for an innovative organisation and thereby improving its image. Additional 
incentives can be the possibility to use invention freely revealed by other organisation.  
 
For the reasons stated above, as well as a few sociological motives, a phenomenon of 
significant influence on NPD processes has taken place – the establishment and 
development of Free and Open Source Software. “Free” or “open source” software means 
that a user possessing a copy has the legal right to use it, to study the software’s source 
code, to modify the software, and to distribute modified or unmodified versions to others. 
Open source software has its roots in the “free software’ movement started by Richard 
Stallman in the early 1980s. Stallman founded the Free Software Foundation (FSF) as a 
means to counter the trend towards proprietary development of software packages, and the 
release of software without the underlying source code. The purpose of the foundation was 
to encourage the development of software that would come with source code that could be 
modified by users and would be free of charge. A key feature of the FSF based development 
is a licensing scheme called ‘Copyleft’, which allows users to use, modify and redistribute the 
program code with protection of intellectual rights of all developers and co-developers of the 
software. This licensing system provides a legal framework for sharing the code and 
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prevents individuals from hoarding free software if it was released under a public domain 
(Morin 1993).  
 
In 1991 a Finnish student, Linus Torvalds, posted an operating system kernel on the Internet 
and invited hackers to contribute their time and skills and develop it into fully operational 
operating system (OS) – Linux. The development of Linux was a milestone in the Open 
Source movement – a movement rooted in Free Software, but more concerned about 
accessibility of the code than freeness of software. As an effect of a radical approach to 
product development, management and motivation, the Linux community of more than 
40000 co-developers has developed superior product within an extremely short time and 
virtually without cost. This self-organised community exchanged knowledge and experience 
over the Internet, leading to parallel learning and development and massive knowledge 
leveraging and sharing. 
To economists, however, the free revealing of innovation as well as free contribution is 
surprising, because it violates a central principle of the economic theory of innovation. 
According to this view, both the know-how and innovation should be protected, even if this 
includes some costs. Some companies may fear that giving away the source code may 
reveal core competitive secrets – but in many “infotech” areas, product time cycles are so 
short that imitators will actually lose out to faster and better innovators. Many Open Source 
products proved to be technologically more advanced over proprietary products and are 
holding a significant share of the software market. Some telecommunication companies and 
a gold mine have already adopted a similar approach to their NPD and, therefore, it seems 
feasible to adopt the Open Source development model into NPD processes within other 
industries. 
The main objective of this research is to analyse the process of new product development 
adopted in the Open Source approach from the perspective of traditional NPD processes.  
Chapter one presents the methodology of this research. 
Chapter two introduces the main attributes as well as various approaches to NPD 
processes.. A brief examination of the correlation between the NPD processes and 
knowledge creation and management is carried out in the second part of this chapter. In 
order to introduce the evolution of NPD, in the final part of this chapter the typology of five 
generations of innovation, proposed by Rothwell, is reviewed. 
Chapter three introduces the history, development and main features of the Open Source 
projects as well as the paradigm, main mechanisms and features behind the Open Source 
project development processes adopted in this approach. In the final part of this chapter the 
concept of Open Source-based Product Development Model (OSPDM) is introduced and its 
applicability investigated. 
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Chapter I: Methodology 
 

 
The main objectives of this dissertation are: 
 

��to research Open Source projects from the perspective of new product/service 
development processes; 

��to determine the main mechanisms and features applied in the Open Source 
projects; 

��to determine the applicability of these mechanisms and features to other industries. 
 
These features will then be compared with characteristics of all five generations of innovation 
and product development proposed by Rothwell. A new, general model, based on Open 
Source approach, will be constructed and its applicability to other industries examined. A 
variety of methods were employed in order to derive at the best possible results.  
 
As we are dealing with an emergence of a completely new standard in NPD theories, this 
research falls under phenomenological paradigm. The main interest of this research is 
locked on mechanisms and features of NPD process in the case of Open Source projects. 
As a consequence of the nature of this phenomenon, the study is largely qualitative, with 
results in un-measurable and arbitrary terms. Qualitative research, however, allows the 
building of a more holistic picture of the phenomenon. As this research is focused on an 
understanding of the dynamics and mechanisms present within homogenous settings (open 
source projects), close examination of those processes, in the form of a case study, has 
been undertaken (Eisenhardt, 1989).  
 
A case study can be deployed to examine a wide variety of groups or organizations and is 
broadly applied by researchers to study not-thoroughly-examined group phenomena 
(Hare&Neveh, 1986). Yin (1994) identifies the following characteristics of a case study 
research: 
 

��Exploration and understanding of certain phenomena within the context; 
��Data collection by multiple methods (both qualitative and quantitative); 
��Commencement of the research is not indicated with the set of questions and notions 

about the limits of the study. 
 
Due to being applied in areas where there is a  deficient body of knowledge and few 
theories, case studies are often referred to as exploratory research. According to Scapens 
(Scapens, 1990), however, many different types of case studies exist. This research falls 
somewhere between an illustrative case study, as new and innovative practices are 
examined, and an experimental case study, as possibilities and difficulties of implementing a 
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new procedure in an organization are being examined. This classification may not be very 
precise as features of an explanatory case studies are being present in this research. Other 
disadvantages such as generalisation and bias should be taken into account in using case 
study research. 
 
In order to obtain richer picture a number of cases was used in this research, including such 
projects as: Linux, Apache and GIMP. To enhance the validity of this study, organizations, 
such as Redhat, Mojolin, Mozilla.org, O2 and Goldgroup Inc, were examined as they all 
employ attributes characteristic to the Open Source approach at some stages of the product 
development.  
 
 
Two different kinds of data were used to examine the open source projects:  
 

��primary data, collected via interviews and non-participant observation of the 
development process; 

��secondary data in the form of various articles and books, as this phenomenon gained 
significant publicity and many researches were carried out.  

 
In this research observation was chosen in order to gain a better overview and 
understanding of the processes and procedures involved in the work of open source 
projects. As the Open Source projects are based on the principle of “virtual organization”, 
observation in this research does not fall under the typology of Scott (1969) or Adler and 
Adler (1998). Observation was carried out by accessing different mailing lists and discussion 
forums (virtual observation) without revealing the purpose or identity, as access to most of 
those organizations does not require any permission. Therefore this research is categorised 
as non-participant observation. Non-participant observation is designed to record actions and 
behaviour of actors without a researcher being involved, and therefore without having an 
influence on the natural behaviour.  
 
In this research semi-structured interviews were used. In most cases the interview was 
carried out by email, as, firstly, interviewees were geographically dispersed, and, secondly, 
this means seemed to be the most appropriate as all of them are frequent users of email and 
internet. Additionally personal, face-to-face semi structured interviews with development 
community members were carried out in order to gain better understanding of coding 
process as well as better overview of project’s organisational structure (especially decision 
making process and motivation mechanisms employed in the project, from the perspective of 
a co-developer). 
 
The sampling chosen for this research was that of purposive sampling, based on the key 
informant technique, as random sampling would not yield useful results. Therefore, 
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participants with specialist knowledge and thorough experience were chosen and used 
(Temberly 1982). Seven participants were employed in this research. 
  
Five participants were selected on the basis of their involvement and experience with Open 
Source projects. They are key figures in the movement and are recognised by the Open 
Source community and academic world. These are:  

��Michael Tiemann – CTO of Redhat;  
��Genesh Prasad – author of, among others, “Open Source-onomics: Examining some  
��pseudo-economic argument about Open Source” and “How does capitalist view 

Open Source”;  
��Rob McEwen – CEO of Goldcorp Inc, who is engaged in “traditional business” model 

and have factual experience in adopting Open Source approach into industries other 
than software or computing,  

��Julien Tavon and George Dafermos – both engaged in research into Open Source 
philosophy and mechanisms.  

 
Remaining two participants are hackers involved into the development process of Open 
Source projects (Linux, Apache) and they were selected on the basis of their availability to 
participate in the face-to-face interview.  
 
Interviews carried out by George Dafermos in 2001 were also used in this research.  
 
A large amount of secondary data was collected for the needs of this research. In the first 
chapter literature on New Product Developments (NPD) theories, evolution and features has 
been thoroughly reviewed. Conclusions upon Open Source movement and features have 
been drawn using various writings, previous interviews and case studies on the subject. 
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Chapter II:  New Product Development (NPD) process 
 
 
 
 
1. The concept of the New Product Development (NPD)  

process. 
 
 
The aim of any NPD project is to take an idea from a concept to a product or service in an 
economical form that meets market need. The process of selecting and converting an idea 
into a final product is illustrated by a development funnel (see Figure1). The whole process 
starts with a broad range of inputs, which are than gradually selected, refined and turned into 
product. In the case of the Model I different ideas, usually developed by the research and 
design department (R&D), compete for the resources within organisation. This model is 
common in large, technology intensive firms. Model II is characteristic for small firms with 
restricted resources. This model is also common among start-ups, as they are often built 
around a single idea. The funnel creates a set of fundamental development activities for the 
successful NPD process and its nature is defined by the way an organisation identifies, 
screens and reviews each project. For each organisation to be effective at managing the 
development funnel, however, there are three challenges: to widen the funnel’s mouth, to 
narrow its neck and to ensure that the project meets expected goals. To accomplish the first 
task, the organisation needs to expand its knowledge base and access to information 
needed to generate more new product and process ideas. An effective screening process, 
fitting a company’s technological and financial resources as well as strategic goals, and 
focus on the most attractive ideas leads to narrowing the funnel’s neck.  
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In the past decade, the rapid rate of technology progress, changes in customer’s needs and 

integration of global markets have led to significant product life cycle shortening, thereby 

posing a tremendous challenge to New Product Development (NPD) processes (Yang&Yu 

2002). In the literature NPD process is often viewed as a series of activities, ranging from 

just three (idea generation, product development and product commercialisation- see Yang 

and Yu 2002) up to 12, often categorized into marketing and technical activities 

(Cooper&Kleinsmitdt 1996). Most of these approaches are consistent with the perspective of 

Handfield, Ragatz, Peterson and Monczka (in Yang& Yu 2002) and Booz, Alen and Hamilton 

(1968), in which the NPD process is seen as a series of sequential, interdependent and often 

overlapping activities (see Figure2 and Figure3).  
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Cooper (1983) divides the NPD model into 5 stages (idea generation, screening and 
scooping; building the business case; development; testing and validation; launch and post 
launch review) and 5 gates between each stage. The future of the new product depends on 
the evaluation process at each gate. Whelwright and Clark (1992) divide the typical NPD 
process into 4 phrases, which altogether take around thirty-six months (see Figure4).  
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According to the American Productivity and Quality Center (APQC)1 there are two elements 
needed for new product development: a process and the people to participate in it. In their 
study APQC created a generic NPD process model (See Figure5), based on the combined 
processes of the best-practice companies2.  
 

                                                 
1 Accessible at www.apqc.org 
2 The best-practice organizations that shared their new product development processes in this study are 

AT&T Universal Card, Black & Decker, Deere & Co., General Mills, Marriott, Mattel Toys, 3M, and 
Texas Instruments 
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Each NPD process is different from another and depends on the company’s culture. 
However, APQS’s study suggests that it can be broken down into four general categories:  
 

1. Idea generation – various sources of innovation were identified during the study, 
including: 

 
��market research 
��focus groups 
��third-party/inventor input 
��sales 
��technical service 
��competitive intelligence 
��brainstorming 
��suggestion boxes 
��specific company laboratory/research group 
��management 
��lead users, beta testers (Iansiti&MacCormack 1997). 

 
The source of innovation used depends on the organisation, its culture and 
management practice and its environment (industry). 

  
2. Concept development – this stage includes a feasibility assessment, formal business 

plan development, forecasts, product description and initial specifications, 
preliminary marketing strategy, project schedule and resource requirements. Various 
key measures exist, enabling the determination of NPD viability, any adjustments 
needed throughout the process as well as the success or failure of new product. 
These measurements can be grouped into several categories, including: 
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��risk 
��corporate strategy 
��market 
��technology 
��production  
��financial 
��cost 
��time  

   
3. Product and process design – at this stage the idea is transformed into a product 

design first, and then into a working model.  
 
4. Production and delivery - once the final design is verified and approved, the product 

is launched into production. A scale-up period normally is required before full 
production can begin. Individuals from numerous functional areas are needed to 
ensure a smooth transition between design and manufacturing.  

 
The literature abounds with models that try to capture the essence of the process 
into one general and simple structure, but in actual situations several different 
models can be distinguished. Saren (1984) classified existing models into five 
groups: 
 

��Departmental-stage models, where the NPD process is shown as a series of stages 
carried out by different departments without much insight into the activities taking 
place; 

 
��Activity-stage models – where the NPD process is represented by a series of 

activities (Figure3). The most famous models were proposed by Utterback; During3 
and Booz, Allen&Hamilton (see Figure3). These models were criticised for the 
assumption that each stage is completed before the next one starts and the inability 
to show interactions between various stages (Biemans 1992). Parallelism of 
activities, simultaneous and concurrent engineering as well as linkages between 
activities and departments were added to these models to overcome the criticism4. 

 
��Decision-stage models (e.g. Cooper’s model) – in this approach the NPD process is 

divided into several stages and evaluation points, where a decision about the future 

                                                 
3 Utterback divides the process into three stages: idea generation; idea development and implementation 
   During recognises 4 stages: creative phase; selection; design and application. 
4 Moores tentative model; rugby approach introduced by Takeuchi and Nonaka; Twiss’s combination of 

both department-stage and activity-stage models. 
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of the project is taken. These models are generally an extension of activity-stage 
models. 

 
��Conversion process models –where the NPD is based on the concept of 

conversion of inputs (resources, information, departments) into outputs (new 
product, performance). These models are based on the assumption that the 
innovation process is irrational and unorganised and often present the 
conversion process as a black box (see Figure6) 

 

    
 

��Response models – present innovation as a reaction of the firm to a stimulus. 
According to Becker and Whisler (1967) the process of innovation comprises four 
phases: stimulus leading to a creation of a new idea; conception of the idea; proposal 
and adoption or rejection of the idea.  
 

 
Whilst examining the NPD process, marketers paid particular attention to the role of 
innovation as a factor of success of NPD and an organisation as a whole. It is clear that 
innovation can be the core competence as well as the source of competitive advantage for 
many organisations (Pitta et al 1996). Many authors stress the importance of individuals’ or 
teams’ creativity in successful product development (e.g. Thamhaim 1990), paying extra 
attention to cross-functional NPD teams (Pitta et al 1996). Results from the AQPC study 
show, that all of the best-practice organizations employ teams in their NPD processes, but 
the structure and role of the teams differ according to the company culture. However, the 
most successful NPD teams were characterized by a sense of identity and pride; clearly 
defined goals; a detailed project plan created within the guidelines of the organization; and 
the required skills present on the team. Those were achieved by:  
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��multifunctional representation from a core group of functional area 
��relatively informal training for individual team members 
��co-location of the core team providing open communication environment and 

enabling real-time discussion 
��empowerment of program managers to select individuals of the greatest value to 

the team 
��greater authority and accountability for the success or failure of the project 
��use of various team reward and recognition structures with  a trend toward more 

recognition as opposed to monetary incentives 
��NPD championship, either an individual or specific department. This champion is 

tasked with monitoring and adjusting the process to new experiences. 
 
According to Wheelwright and Clark (1992) the structure and management of the 
team depends on the characteristics of the organisation (e.g. size, industry, 
experience in NPD, etc.). They recognise 4 main structures of development 
teams: 
 

��Functional – where people are grouped by discipline (function) and coordinated by a 
subfunction manager. The responsibility for the project passes from one function to 
another. Issues cutting across the functions are discussed on occasional meetings. 

��Lightweight – where people are still grouped, but each functional area has a liaison 
person representing the group (function) on the project coordination committee. Each 
project is coordinated by the project manager with limited control over functions. 

��Heavyweight – the project manager has direct access in and responsibility for each 
function. 

��Autonomous (Tiger team) – where a dedicated team comprising of formally assigned 
and co-located individuals from various functions is formed. The project manager has 
full control over the team. 

 
The essence of all the four types of teams is to combine knowledge and skills from different 
functions in the most effective way, and introduce a new product that meets market needs. 
None of these structures, however, includes customers and their opinions. Pitta et al (1996) 
highlights the significance of boundary-spanning teams in NPD processes as the importance 
of customers’ input increases. Therefore it is vital that organisations be open to forming 
relationships with ‘learning partners’ – i.e. customers, suppliers, and distributors and not rely 
on internal resources and assumptions. 
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2. Impact of Knowledge on NPD process. 
 
 
The ability to sustain significant improvements in development over long periods of time rests 
on the capability to learn from experience. According to Nonaka and Takeuchi (1995) 
knowledge creation within an organisation is central to continuous innovation and NPD 
process, often being the source of competitive advantage. New product development 
embodies knowledge creation as new products embody new knowledge (Clark&Fujimoto 
1990). Therefore the NPD process is greatly influenced by learning processes and 
knowledge management (KM) applied within the company. Knowledge management can be 
defined as accessing and using all information within the organisation in a way that enables 
individuals to apply relevant information when needed, and therefore create new knowledge 
and fulfil organisational objectives (Yang&Yu 2002). Three main sources of new knowledge 
have been identified:  
 

��knowledge sharing among individuals (van Krogh, Nonaka&Nishiguchi 2000),  
��organisational learning (Wheelwright&Clark 1992) 
��knowledge acquisition.  

 
As an individual’s knowledge is usually based on personal experiences, it is referred to as 
tacit knowledge. By enabling the exchange of tacit knowledge of individuals, the 
organisational knowledge base can be extended. This process is often referred to as 
socialisation. However, an organisation needs to transform tacit knowledge into explicit 
knowledge to be able to use it in the organisational context and trigger an organisational 
knowledge creation process (Nonaka&Takeuchi 1995). Both sharing and conversion of 
knowledge lie in the core of the new knowledge creation and can take one of four forms: 
socialisation, externalisation, internalisation, or combination (see Figure7). Table1 presents 
some of the tools and techniques used in each mode. 
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Implementing these tools and techniques enables interactions among members of the 
organisation, which leads to organisational learning - building new knowledge blocks from an 
existing knowledge base. In many situations organisations decide to acquire knowledge – 
mostly by acquisition of know-how or patents, consulting services or employing skilled 
workers. Acquired knowledge can be used as a base for further organisational learning and 
the creation of new knowledge.    
 
As NPD is a knowledge intensive activity, where both tacit and explicit knowledge is 
converted into new ideas, followed by physical products, activities of both the NPD and KM 
processes interact and influence each other. Figure8 presents key areas of interaction. 
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According to Yang and Yu (2002), the KM process consists of five activities, each of which 
has an impact on the NPD. These are: 
 

��Knowledge acquisition (KA)  
��Knowledge innovation (KIv) 
��Knowledge protection (KP) 
��Knowledge integration (KIt) 
��Knowledge dissemination (KD). 

 
 

 
 
 
Cross-functional teams integrate knowledge from different departments, integration of 
suppliers and users into NPD process provide and integrate external sources of new 
knowledge. Knowledge innovation takes place through externalisation and is enhanced by 
corporate culture, philosophy and strategy, whereas new knowledge can be acquired 
through organisational learning or research. According to Rothwell (1994), the process of 
innovation can be described as a learning process, including both external and internal 
sources of knowledge. In this approach innovation process is described as know-how 
accumulation, in which knowledge is acquired by: 
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��Learning by developing (R&D) 
��Learning by testing 
��Production learning 
��Cross-project learning 
��Learning from mistakes/failures 
��Learning from suppliers 
��Learning from lead users 
��Learning through horizontal partnerships 
��Learning from literature 
��Learning from competitors 
��Reverse engineering 
��Acquisitions 
��Employing new personnel 
��Learning from servicing 

  
Few researchers (Subramianiam&Rosenthal 1998) stress the significance of leveraging the 
overseas knowledge in the process of extending the knowledge base in multinational 
organisations. Cultural differences within development teams increase the number of 
possible solutions and ideas, as the way of thinking and seeing differ between nations.  
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3. Five generations of product development. 
 
 
Together with new technologies (Internet, Computer Aided Design (CAD) systems, Customer 
Relationship Management (CRM) systems etc.) and globalisation new markets came within 
the reach of many companies. Product life cycles has shortened drastically, therefore being 
fast at developing new products and adopting existing ones to the market’s needs became a 
necessity for survival for many organisations. Thus, in a time of increasing competitiveness 
together with escalating resource constraints, accelerating NPD processes became an 
essential factor in the success of many companies. One of the proposed solutions to reduce 
the time of the NPD process was an increase in the resources for the NPD. Unfortunately, it 
might work to some extent only, as, according to some authors, there is a time/cost trade off 
in NPD. This correlation is best described by the NPD Time/Cost curve proposed by Gupta 
and Wileman (1990) (see Figure9) or by Brook’s Law  (1974), which says, that a project’s 
costs rises with the square of the number of developers whereas work done rises only 
linearly (thus the time would decrease linearly). Therefore, increasing the number of 
developers and resources is not always a solution to the problem. According to Rothwell 
(1994) operating on different curves explains the differences in speed and efficiency of NPD 
among organisations bearing similar costs (see Figure9). An organisation can reposition to, 
or create, a new curve by changing the NPD strategy, or, in other words, by progressing 
towards next generation in NPD. 
 

 
 
In most cases in today’s turbulent economic environment, however, it is the end user who 
decides about the success or failure of a new product. The process of NPD has been 
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developing in parallel with the development of consumers’ sophistication of needs and 
behaviour. So have been the activities of the NPD and relations among them. The 
transformation from producer’s market to consumer’s market and the conversion to a 
knowledge economy both have had an impact on the development of the NPD processes. 
Rothwell (1994) classified this development into five generations. 
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3.1.  The First Generation Innovation Process 
 
The first generation started just after the Second World War and lasted for about 20 years. 
This period was characterised by rapid industrial expansion and emergence of new, (based 
on new technological advances etc), industries (semiconductors, electronic computing, 
synthetics). After the devastating period of the Second World War, societies were enjoying 
rapid economic growth, leading to a great increase in demand for new goods. Therefore, 
emphasis within companies was put on both the processes of creating new products and 
manufacturing. Science was seen as potential factor. During this period many organisations 
set up and were pouring money into R&D departments. At the same time, universities and 
governments established many scientific research centres, from which many inventions were 
generated. 
  
NPD process at this time was perceived as a technology push model where a new scientific 
discovery in R&D department was technologically developed and marketed by an 
organisation without worrying about the demand for the new product. 
 
Figure10 represents the first generation of product development. Decisions about 
undertaking production of a new product in this model are dependent mostly on R&D division 
expertise (on the Figure10 represented by the arrow linking R&D and Production stages). As 
the outcome of the practice developed during the Second World War, the R&D centres were 
often located at locations remote from the factories and customers. 
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3.2. The second generation innovation process 
 
In the mid-sixties, as a result of both organic and acquired growth of corporations, the 
manufacturing productivity increased considerably, leading to change in organisations’ 
perception of the market and innovation. Corporations started to fight for market share, 
shifting their emphasis towards demand side factors. New products were mostly based on 
existing technologies and innovation was not anymore the result of the R&D effort only, but 
its source was in the market needs. In this model, referred to as market pull (see Figure11), 
a purely reactive role of R&D posed danger for organisations to neglect long term R&D 
programmes whilst concentrating on incremental changes and adopting existing products to 
changing customers’ requirements. In this model product development is still mostly carried 
out by R&D department, with some market influence on incremental changes in existing 
products. 
 

 
 
 
 
3.3. The third generation innovation process 
 
With supply capacity outstripping demand, high rates of inflation, stagflation and 
unemployment companies were forced to change their strategies and look for more rational 
and efficient base for successful innovation and better understanding of markets (Rothwell, 
1994) in the early seventies and eighties. Empirical studies published at this time revealed 
that market pull and technology push models were extreme examples and the best practice 
was the combination of technological capabilities and market needs, and was called the 
coupling model (see Figure12). This model not only combines the previous approaches, but 
also introduces a series of feedback loops from the market place and involved department 
alongside the whole NPD process. However, this is still a sequential model consisting of 
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series of functionally and independent stages with an acknowledgement of customers’ needs 
being validated somewhere near the last stage of the development process.  
 

 
 
 
 
Studies carried out during this period identified many different factors accountable for 
organisation’s success or failure in the field of innovation. According to Rothwell (1994), 
these factors can be divided into two groups: project execution and corporate level factors5. 
Success depends on performing all those tasks completely and in balanced way. Rothwell 
also highlights the role of “key individuals” in the innovation process. 
 
                                                 
5 Project  execution factors: 

�� Good internal and external communication 
�� Treating innovation as corporate wide task 
�� Implementing careful planning and project control procedures 
�� Efficiency in development work and high quality production 
�� Strong marketing orientation – emphasis on user’s satisfaction @ creating user’s value 
�� Providing good technical service 
�� Effective product champions and technological gatekeepers 
�� High quality management – HR development# 
�� Attracting cross-project synergies 7 inter-project learning 

Corporate level factors: 
�� Top management commitment and support for innovation 
�� Long-term corporate strategy 
�� Long-term commitment to major projects 
�� Corporate flexibility and responsiveness to change 
�� Top management acceptance of risk 
�� Innovation-accepting, entrepreneurial corporate culture 
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 3.4. The fourth generation innovation process 
 
The early 80s and 90s was characterised by the emergence of Japanese companies as 
dangerous competitors, especially in the field of NPD process. This period was also marked 
by a development of new generation Information Technologies (IT), concentration on core 
competences, increasing number of strategic alliances between companies and the 
introduction of JIT strategies, commonly used by Japanese companies (Rothwell, 1994). As 
a result, product life cycles shortened significantly, forcing companies to adopt new time-
based strategies (Dumanie, 1989).  The fourth generation, referred to as integrated, is 
characterised by two main features:  
 

��integration of suppliers into early stages of product development and 
��parallel development in-house.  

 
Instead of sequentially passing the project from one department to another (like in the baton 
race), all teams work at the same time on the project. Concurrent engineering in this 
approach resemble more a rugby game, where the ball is passed from one player to another 
till it reaches the final point (Nonaka&Takeuchi, 1995). The Integrated Model is shown in 
Figure13. 
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In this approach it is a frequent practice to set up development teams consisting of members 
from different departments for each project. Some organisations went further by 
incorporating lead customers into NPD process. A team’s success in this approach is 
determined by structure, control and command of the team(s). According to Barczak and 
Willemon (1989) two basic types of teams exist: operating, mostly dealing with incremental 
changes to existing products, and innovating teams, responsible for generating completely 
new products or services. Innovative teams are more proactive and exhibit generative 
learning, often questioning the organisation’s assumptions and paradigms (Pitta et al, 1996). 
They are also more open to forming relationships with external learning partners (suppliers, 
distributors, customers) and spanning organisational boundaries. However, lead customers 
only, if at all, are involved in the NPD process. 
 
 
 
3.5.  The fifth generation innovation process 
 
In times of faltering economies, increasing environmental concerns and convergence 
between technological sectors coupled with rapid technological change, automation of tasks 
(CAD, Computer Aided Engineering (CAE), etc.) and shortening product life cycle many 
organisations were forced to shift to new, more efficient and faster product development 
strategies – a move towards fifth generation NPD process. The 5G is basically a 
development of the previous, 4G, process towards system integration and networking  (SIN) 
leading to greater speed and efficiency of the process. Researchers (e.g. Rothwell, 1994; 
Cooper, 2001) identified many factors6 responsible for increasing speed and efficiency of 

                                                 
6 According to Rothwell there are 24 factors involved in increasing development speed and efficiency. The 

most important are: 
1. Explicit time-based strategy 
2. Top management commitment and support 
3. Careful project evaluation, analysis, planning and mobilising resources and commitment 
4. Efficient project administration, co-ordination and control 
5. Adopting horizontal management style coupled with empowerment of lower level managers and   
    project leaders/champions 
6. Up-to-date component database   
7. High quality initial product specification 
8. Use of cross-functional teams, concurrent engineering 
9. Across-the-board quality control 
10 Incremental development and/or carry-over strategy 
11. Designed-in flexibility 
12. Involvement of lead users and primary suppliers into the process 
13. Accessing external know-how 
14. Adopting IT for to increase communication efficiency (Internet, Extranet, Intranet, CAD systems  
      linking all involved parties, etc.) 
15. Use of the new, advanced design, simulation, prototyping and ‘technology demonstrators’ 

techniques. 
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NPD from which the main characteristics of the 5th generation of product development were 
derived. The main features of the 5G include:  
 

��Time based strategy – leading to faster and more efficient NPD. Includes two main 
approaches: 
�� time compression 
�� flexible manufacturing 

 
��Focus on flexibility and responsiveness 
��Emphasis on customer need and product quality 
��Organizational and systems integration, including:  

�� parallel, cross-functional development process;  
�� early supplier involvement;  
�� lead users involvement into NPD process (� releases); 
�� external networking and strategic linkages (horizontal and vertical 

integration). 
 

��Flatter, more flexible structures – empowerment of lower level managers and product 
champions enabling devolved decision making 

��Electronically assisted product development 
��Extensive use of internal databases 
��Effective external electronic linkages (CAD systems, intranet, extranet and Internet 

connecting suppliers and users into development process)  
��Parallel information processing 
��Concurrent engineering  

 
 
As seen above, in this approach emphasis is placed on parallel development processes, 
strong vertical linkages, employment of electronics-based information and design systems 
and a flatter decision-making structure. 
 
Another product development technique that is playing a significant role in NPD, that is 
complementary to concurrent manufacturing, but provides higher elasticity during the 
process, is flexible manufacturing. Flexible manufacturing was first pioneered by Internet 
companies, but later adopted by other industries. This technique allows companies to 
prolong the concept development phase, enabling them to incorporate more features and 
changes into the product interface, respond to new information and customer preferences, 
explore alternatives and resolve uncertainties until the last possible moment before market 
introduction (see Figure14). Figure15 presents the relationsip between concurrent 
engineering and flexible manufacturing. 
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Getting input from the lead users in this approach (Beta releases) and use of electronic-
based support (web site on the intranet containing development schedule and product 
specifications) proved its efficiency in the case of Netscape7 and development of the 
Navigator. The decision to include lead users into the development process was dictated by 
two factors:  
 

��Inability of Netscape’s team of 1000 (compare with Microsoft 18000) employees to 
test the Beta releases to the required extent  

��Threat of very-soon introduction of a competitive product – Internet Explorer. 

                                                 
7 See :Iansiti, M., MacCormack, A., 1997, Developing Products on Internet Time, Harvard Business 

review, September-October 
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However, lead customers use the product in extreme environments, stretching it to the limits 
and, therefore, are a valuable source of information. In the case of Boeing, implementing 
computer-aided design software eliminated the need to build a prototype at early stages of 
the development, reducing the cost of NPD and speeding up the process significantly. The 
importance and effectiveness of a flexible design approach and heavy testing of prototypes 
were demonstrated by Team New Zealand in 1995 by designing a superior yacht and 
dominating the race.  
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Chapter III: Open Source Approach 
 
 

                                                

 
 
1. Brief history and characteristics of the Open Source Projects 
 
 
The term Open Source Software refers to computer programmes that reveal the code8 to 
users and historically goes back to the very beginning of computing industry and the era of 
early hackers (Raymond, 1992). From the sixties to 1982 most programmes were developed 
by hackers scattered around and connected by the ARPANET. ARPANET became the mean 
for connecting communities of computer programmers and sharing their knowledge (Abbate, 
1999) and the source code. At that time software was free and not trademarked. In 1969 Ken 
Thompson, a hacker employed by Bell Labs, invented Unix – the first operating system that 
was able to run on multiple platforms (see Raymond, 1992; Lighthouse, 1999; Dafermos, 
2001). UNIX has been freely distributed and improved by researchers and students, with 
compliance to early-hackers ethics and spirit of sharing the source code, till 1982, when it 
was commercialised. It was more or less at the same time when Microsoft was founded and 
the struggle for dominance in operating systems (OS) begun. As the market grew the rules of 
the game changed rapidly. Soon, licensing mechanisms were introduced to protect 
promising investments made by software firms. The source code became a trade secret 
fiercely guarded by commercial organisations. In 1984, a talented, yet rebellious, hacker, 
Richard Mathew Stallman (known as RMS), who previously worked for MIT Artificial 
Intelligence (AI) Lab, frustrated by the devastation of the hackers’ community, decided to 
restore the community. He believed that everyone has the freedom to run, modify and 
redistribute a program. In 1984 he started to work on his GNU project, a free alternative to 
the UNIX OS. In 1985 he founded Free Software Foundation (FSF) and released the 
powerful GNU manifesto. In order to protect the GNU project from being hijacked by 
commercial interests as well as ensure maximum creativity and collaboration, in 1995 
Stallman established a copyleft licensing system, known as GNU General Public License 
(GNU GPL)9. 
 
The rapid expansion of the Internet with many open-code protocols and standards (e.g. 
HTML, TPC/IP, FTP, etc.) spurred the development of the open source movement. However, 

 
8 Each programme is written in higher level programming language(C, C++, PASCAL, FORTRAN, 

JAVA). The human-readable code, called source code, is “translated” into binary code (by so called 
complier), used by computers to process information. 
Source code is the root programming that runs the software and most software firms usually guard it 
extremely carefully since it allows people to make changes to the very DNA of the program. In 
contrary to proprietary programmes, OSS gives the source code and possibility to modify it to 
anybody (following certain rules). 

9 See APPENDIX 1: The GNU General Public License 

33  



 
 

a real milestone was made by Linus Torvalds, a Finnish university student, in 1991 by 
creating a free UNIX-like kernel, posting it on the Internet and inviting hackers to contribute 
their time and skills to develop it into fully operational operating system - Linux.  Linux is 
probably the most known open source based programme, mostly because of its reliability 
and robustness, and very good timing (Kuwabara, 2000). However, other programmes and 
applications (e.g. Apache; GIMP) played a significant role in the Open Source development, 
which have had great impact on various industries, not only software related10. Netscape and 
its project called Mozilla was the next signpost in the Open Source Development. It was the 
first time that a commercial organisation decided to reveal the source code of its product. In 
order to protect the company’s interest some parts of the codes were copyrighted. Netscape 
created Netscape Public Licence (NPL) and Mozilla Public Licence (MozPL)11.  
Regardless of its long history and rebirth, the success of this approach attracted the attention 
of the public, mostly because of the novelty of its organisational structure, management and 
new processes employed.  
 
Structure of each Open Source project varies, but there are a few common features linking 
them together. The Linux project, being the exemplary crown jewel, will be used to illustrate 
the structure and mechanism of an Open Source project. 

                                                 
10 For more information on history of Linux and OSS development see Lighthouse (1999); Raymond, 
(1996); Kuwabara, (2002). 
11 In both cases the base as well as changes are publicly available. However, NPL allows Netscape to: 

- Sell future versions of Communicator, including Mozilla code, without obligation to share 
proprietary elements back to Mozilla.org 

- Keep security elements (e.g. cryptographic standards) private 
- Use, and allow other to use, the Communicator code in other products without publishing the code 

In the case of MozPL, developers that create new code are allowed to protect their work and retain full 
control of the licensing for this code. 
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2.  Structure an organisation of an Open Source Project 
 
   
Eric Raymond (1998) compares the structure of Linux to the one of a bazaar- a clamorous 
gathering of random people, bargaining, chatting and generally loud. 
Kuwabara (2000) prefers “evolutionary approach”, in which the Linux (and other projects) 
community is seen as a self-organising eco-system. Every Open source project is based on 
the work of a community, which can be set up, organised and managed in various ways. In 
most cases longing for the interoperability was a drive to create the community. However, in 
cases like Mozilla.org or NetBeans the motive was in gaining advantage over main 
competitors. Depending on whether the community was self-created or created by a 
commercial company, the management style, power structure and coordination varies. 
 
In most cases the community was an alliance between hackers. However, depending on the 
project type, different people joined, e.g. development of Apache was mostly driven by 
webmasters, Linux, among others, attracted employees from hardware companies and in the 
development of the GIMP web designers and visual effects companies were involved. Which 
part of the project to work on, when and for how long was down to developers themselves, 
which leads to the conclusion that the personal involvement varies among developers. 
Organisational structure is flat and based more on coordination, shared responsibility and 
ownership of the project. Usually the most involved developers act like coordinators or 
leaders. In the case of Linux quality was maintained not by traditional autocracy or rigid 
standards or relatively isolated development (“cathedrals”) but by applying the strategy of 
releasing every week and getting feedback from hundreds of users within days (the 
“bazaar”), creating a sort of rapid Darwinian selection on the mutations introduced by 
developers.  Selection of the best ideas was made by Linus himself, or so-called ‘trusted 
lieutenants’. However, each decision about acceptance or rejection of a new code must have 
been explained, with the best future for the program at the centre. The Apache project is 
managed by a group of developers (who started the project), with some support from a small 
group of members, elected by all existing members on the basis of commitment and 
contribution (Lighthouse 1999). In the case of Mozilla.org, there is no formal employment or 
authority relationship among the staff. Nevertheless, these values are placed in the centre of 
management style: 
 

��sense of order 
��shared responsibility 
��consensus building 
��trust 
��general consensus among staff 
��sense of give and take. 
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When consensus is difficult or an individual decision-maker is needed, an authority from 
technical or organizational policy is consulted. Typical styles of Open Source project 
management are ‘benevolent dictator’ (Linux), voting among co-developers or ‘minimum 
threshold meritocracy’ (Lighthouse, 1999) (Apache), and ‘rotating dictatorship’ (Perl). 
However, in most cases the power must be earned, not inherited, and so it is easy for the 
leader to lose his influence over the project.   Figure16 presents the structure of a typical 
Open Source project. 
 

 
 
This management structure may – and did – lead to some conflicts and splits of the code. In 
the most drastic scenario, the code would evolve into two separate programmes. In some 
cases a project can just be handed to someone else, usually more interested in its 
development. This approach is captured by E. Raymond: ‘when you lose interest in a 
program, your last duty is to hand it off to a competent successor’’ (Raymond, 1998).  
 
The development of most Open Source projects depends on its developers. Often 
participation is an effect of self-interest they are users seeking a new product or some 
enhancements to an existing one. Forrest Cavalier (Cavalier, 1998) divides participants into 
three types:  
 

��Need-driven consumer – interested in the development only for self-interest; often 
having no technical knowledge about the product and just reporting defects. 
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��User-developer (co-developer) – capable and interested in advancing the product. 
Their motivation may come from a need for particular product/feature, need for 
recognition, self-satisfaction, desire to contribute, etc. 

��Core developer – actively supporting development, often possessing some power 
within the community. 

 
The motivation behind participation plays an important role during the development process 
and often determines the size of the community and its dynamics. Except for personal 
interest in the application, hackers do not code for money, but for love (Moody in Dafermos, 
2001), philanthropy (Stallman in Dafermos, 2001) and multiplier effect of such cooperation 
(Prasad, 2001). According to Mark Lightfoot (interview) the main motivations for 
programmers contributing to Open Source projects are willingness  to give something back 
to the community that has given them great software, desire to make that software even 
better, and wanting admiration from their fellow programmers. As Prasad (2001) says, ‘Open 
Source gives means to human aspiration. It breaks the artificial mercantilist limits of 
yesterday's software market and unleashes potentially limitless growth’. Good management, 
or rather coordinating and motivating, skills are required from the project leaders. In the case 
of Linux, good management was one of the reasons for the success. Linus worked as a filter 
in a very free development model, spending most of his time on delegating and coordinating 
(Yamagata, 1997). Random and unplanned selection of projects by developers often leads to 
the creation of competing and overlapping solutions. This is essential for the natural 
selection to take place and let the best ideas be rewarded, (Eunice, 1998) as in Kuwabara’s 
evolutionary approach, which is in line with the theory of widening the funnel neck (see 
Wheelwright&Clark, 1992). Good leadership and motivating skills combined with an 
interesting problem can determine the size of the community and the success of a project. It 
is very important to get enough people interested in a project to form a community, contribute 
their time and skills. In the case of Linux there were more than 40000 contributors – a 
number that cannot be matched by any commercial organization. It is important to 
remember, however, that Open Source communities, in contradiction to commercial 
development teams, are not static. However, maintaining some ‘community culture,’ based 
on the hacker culture and possessing some elements of a ‘gift culture (Raymond, 1998), can 
achieve a certain consistency within the community. Such a community will come to 
resemble a long-existing club with its own phrases, in-jokes, rituals, and customs— and an 
astute creator of such a community will know this and will help the community grow these 
aspects (Gabriel&Goldman). This in the long run will facilitate knowledge sharing and will 
allow the harnessing of the brainpower of communities.   
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3.  Product Development in Open Source Projects. 
 
 
New product development in the Open Source approach is very characteristic and differs 
significantly from the traditional approaches. The key characteristics of Linux development, 
often cited in the literature12, are: 
 

��Necessity as a drive for invention 
��Modularity 
��Recognition of ideas generated by others 
��Reuse of existing software 
��Flexibility and readiness to change the whole concept 
��Treatment beta testers as the most valuable resource 
��Treatment customers as co-developers and easiest way towards product 

improvement 
��Early and frequent releases of beta versions 
��Enlargement of the developers/testers base as a way to improve effectiveness of 

problem defining and solving peer review – every project produces a lot of problems 
on the way. What is a problem for you is not necessary a problem for somebody else 

��Recognising the importance of customers and developers feedback 
��Openness to the point of point of promiscuity 
��Transparency of decision making 
��Transparency of product design and development process (mostly imposed by 

adopting copyleft) 
��Enhanced communication and discussion13 

                                                 
12 See Raymond 1998, Kuwabara 2000 
13 Most of those characteristics were identified by Raymond (1998) as lessons he learnt from developing 
fetchmail and observing the development of Linux. The lessons are: 

1. Every good work of software starts by scratching a developer’s personal itch 
2. Good programmers know what to write. Great ones know what to rewrite (and reuse) 
3. Try to throw one away; you will anyhow 
4. If you have the right attitude, interesting problems will find you 
5. When you lose interest in a program, your last duty is to hand it off to a competent successor 
6. Treating your users as co-developers is your least-hassle route to rapid code improvement and   
       effective debugging 
7. Release early. Release often. And listen to your customers 
8. Given enough eyeballs, all bugs are shallow. 
9. Smart data structure and dumb code works a lot  better than the other way around 
10. If you treat your beta-testers as if they’re your most valuable  resource, they will respond by 

becoming your most valuable resource 
11. The next big thing to having good ideas is recognising good ideas from your users. Sometimes the 

latter is better 
12. Often the most striking and innovative solutions come from realizing that your concept of the 

problem was wrong 
13. Perfection (in design) is not achieved when there is nothing to add, but rather when there is 

nothing more to take away. 
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Looking at the Open Source projects from the perspective of development stages, time and 
stress put on each phase differs significantly in comparison with proprietary product 
development (Ligthouse, 1999).  Figure17 compares the Open Source project deveopment 
and proprietary product development. 
 

 
 
 
From the perspectives of cost and management, Open Source product development can be 
described as a decentralised, parallel business process with extremely low cost development 
and coordination (Brooks Law does not hold - see Bezrukov, 1999), massive knowledge 
creation, sharing, and diffusion and a parallel learning process (Dafermos, 2001). An 
unlimited number of participants leads to a high degree of innovation, whereas overlap 
between users and producers combined with product and management transparency 
improve the communication and facilitate the feedback loop from the market. 
 

                                                                                                                                                 
14. Any tool should be useful in  the expected way, but a truly great tool lends itself to uses you never 

expected 
15. When writing gateway software of any kind, take pains to disturb the data stream as little as 

possible – and *never* throw away information unless the recipient forces you to 
16. When your language is nowhere near Turning-complete, syntactic sugar can be your friend 
17. A security system is only as secure its secret. Beware of pseudo-secrets 
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The listed above attributes are not characteristic of Open Source projects only, and can be – 
and already are  - incorporated into traditional product development processes in other 
industries (Kuwabara, 2000). 
    
New Product Development process applied in most OS projects, following the nomenclature 
of Professor Rothwell, could itself be the next generation of NPD process, but in its pure 
nature its applicability is limited to very few and specific industries. However, by combining 
and modifying the most characteristic features a new model that would have a higher degree 
of applicability can be developed – Open Source-based Product Development Model 
(OSPDM). A recent application of Open Source approach in such diverse cases as gold 
mining (see Tishler, 2002) and mobile telecommunication application development 
(presentation by Chris Russell on O2) prove, that this approach can be modified and applied 
in almost every industry (mining is one of the oldest industries, often considered as one of 
the most conservative, whereas mobile telecommunication – especially 3G – is one of the 
youngest industries). These two examples were primary incentives for carrying out this 
research and trying to develop the OSPDM. 
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4.  Open Source-based Product Development Model  
 
 
Following the Cluetrain Manifesto Thesis No. 1: “Markets are conversations” each company 
should maintain constant dialogue with its partners – and it should apply to all parties. 
Extensive dialogue with all involved parties can be observed after close examination of Linux 
and other Open Source projects. However, this situation does not hold for most other 
projects14, even though the efficiency of this approach has been already proved by producing 
reliable and often superior products. Similarly, opinions about the applicability of Open 
Source methods in other industries vary significantly15. Many recognised that Open Source 
community members cannot see any chances for this model to be applied in other than 
software industries. The main reasons cited were: 

 
��Power politics within organisations – recognition depends on status, not on  devotion 

or skills (Barber in Dafermos, 2001)16; 
��Size of the project - when the project becomes big enough, dedicated management 

would be needed. The centralised anarchy would be also encouraged by bodies 
such as FAA or FCC, unions, government regulations (Browne in Dafermos 2001); 

��Lower level of modularity in other industries (Moody in Dafermos, 2001); 
��Resources needed to be employed into production process (investment) – in 

software industry the only investment is time and skills/knowledge; 
��Deterministic character of corporations (definite deadlines, salaries, etc) (Prasad, 

Tayon); 
��Standardisation problems ; 
��Exclusive (embedded in traditional organisations) vs. inclusive ownership (Prasad); 
��Patenting/licensing issues – difficulties in deciding what can and what cannot be 

patented; 
��Coordination and motivation issues (especially when there are two different groups – 

internal and external developers - to manage and motivate). 
 

                                                 
14 For example, whilst conducting this research two major (traditional, proprietary) software companies  

were approached. First obstacle was to actually contact a real person (instead of filling in one of the 
comments form, which did not contain any category this enquiry fall into). In the end, the procedure of 
decision-making in those organisations took longer that the time devoted for this research. 

15 E.g. Raymond, 1998, says, that Open Source peer review is the only scalable method for achieving high 
reliability and quality, and is future proof”. Completely opposite view can be found in the (in)famous 
Halloween Documents 

16 However in other industries pleasing you boss is often more important than quality of the product. People 
who are devoted to please the boss would be promoted, whereas those who care about the project would 
be left behind. Another consideration is the fact, that in Open Source Projects there is no physical 
contact, so issues such as racism or age concerns would not be considered whilst “promoting ” 
developers. 
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Additionally, according to Ikaros (in Dafermos, 2001), meeting conditions in which this 
structure works (community needs to be made of highly smart and motivated people, the 
work is completely open and earnings (in whatever form) are perfectly shared between the 
participants) is very difficult. 
 
Based on these assumptions, it could be stated that the biggest obstacle lies in the area of: 
 

��different nature of software in comparison with physical products (especially in terms 
of investment needed and available protection mechanisms); 

��different organisational structure (power structure, decision making and motivation 
mechanisms) of traditional organisation and OS community. 

 
However, the example of Goldcorp.inc undermines the validity of these assumptions proving 
that often a dogmatic approach to industry and too many assumptions are the only obstacles 
whilst adopting (radical) change. According to Rob McEwen, CEO of Goldcorp Inc, there are 
key assumptions underlying every industry. The older the industry, the greater the resistance 
to question these assumptions. But this is exactly where the opportunity exists. 
Unfortunately, career individuals find it difficult to question what is often considered the 
foundation assumptions of the industry. However, once questioned new alternatives can be 
generated then you are on your way to utilizing the benefits on an OS approach.  This 
statement can be amplified by the example from the steel industry - traditionally those who 
had the know-how were getting very rich, but nowadays the technique is used by everyone 
and only those who offer the best price to the required specifications are surviving. The 
patenting system does not work anymore, neither does tariff mechanisms17. (Hands in 
Dafermos, 2001).  
 
According to Moody (Dafermos, 2001), open decision-making encouraged by the sound 
principle of judging people according to their manifest ability rather than status, makes this 
approach applicable elsewhere. It is, however, worth noting, that this approach does not 
cover the whole product development or the whole NPD process, but specific parts and 

                                                 
17 "Protection" of "intellectual property" is going to be about as effective as protectionist tariffs for non-

competitive raw materials are today.   (pathernalistic tone – avoid): can US Steel tariffs really save the 
steel industry?  No, because the economy that spawned that industry no longer exists.  There's a new 
steel industry that grew up in Japan and Korea without the legacy of the US model, and they are 
thriving, but nobody in the US wants to make the changes that are needed to be competitive, and they 
don't want to face the reality that they're not competitive.  The way you protect corporation interests is 
you follow the "GE way", namely, to be #1 or #2 in the industry or get the heck out.  If you're #1 or #2 
and you're serving your customers well, that's all the protection the free market offers (Michael 
Tiemann). 
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stages of product development. Furthermore, the pervasive nature of software makes this 
approach even more applicable18. 
 
Therefore, a new model for NPD is being proposed, based on the Open Source development 
principles– Open Source-based Product Development Model (OSPDM). This is a general 
model evolving naturally from its predecessors, and corresponding to Rothwell’s typology, 
and could be the 6th generation innovation process. According to Rob McEwen, the OSPDM 
can be used effectively in traditional settings. It has the potential to dramatically accelerate 
the growth of a long established industry by breaking accepted norms.  
 
The OSPDM model is based on most principles adopted by Open Source projects, most 
importantly: 
  

��

                                                

Leveraging intelligence from the outside of the organisation - this can be provided by 
creating discussion forums, development communities and mailing lists. This will lead 
to emergence  of such issues as coordination, management and motivation of both 
communities (internal team and external community). The key to success for the 
open source is the very tight integration of development and user communities.  If 
developers are users (and vice-versa), an open source is almost always remarkably 
successful.  Thus, the key question to coordination and motivation relates to how 
these two communities relate.  If it is hard to get developers and users talking, then 
the OSPDM will be no better than any other model. Basically, in agreement with von 
Hippel, as the success of a product is dependent on a frictionless exchange between 
developers and users, OS approach cannot be beaten (Tiemann, intwerview). Also, 
the greater the sense of ownership, the greater the probability of beneficial feedback 
loops developing between users and the manufacturer and better motivation to 
contribute (Prasad,- interview). The fact that two distinctively different groups of 
people need to be motivated and two different mindsets fostered at a level that goes 
beyond traditional organisational boundaries, makes it hard to imagine for most 
organisations. On the premises of Human Genome development, the impact of 
leveraging knowledge of communities in OSPDM can be presented. Figure18&19 

 
18 At least some sort of electronics and software is embedded in majority of products nowadays, or in the 

development process. Therefore Open Source software development can be leveraged by virtually any 
organisation. In some cases better software can significantly increase the value of the product. Michael 
Tiemann sees such possibilities even in organizations with cutting edge manufacturing skills: I have a 
digital camera, and quite frankly, I don't like the user interface.  I want my camera to run GNOME 
over embedded linux, and I want to use Ogg-Vorbis interpolation of the colour field instead of Canon's 
stuff because that works better with my specially modified Epson printer.  Now, if I could put my own 
colour correction software into the camera, I could use my own file browser, I could decode the raw 
digital images, perhaps I (and other digital photo nut cases) could build a better camera than canon. 
In fact, I don't doubt it.  Canon's /manufacturing/ is second to none (I own an EOS-1v and that camera 
is SOLID), but their software, especially their digital software, is second-rate.  That's where OSS could 
help.  
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present differences in the structure of knowledge sources in traditional NPD and 
OSPDM.  
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History has proved that direct conversations with customers reduces guesswork in 
gathering market requirements and creates some operational efficiencies, which can 
be gained through better testing, community-based support, and some significant 
product contributions. Open decision-making based on the recognition of a 
contribution to the project, an open flow of information, peer review and a sense of 
ownership are the main issues in motivating and coordinating the development 
process in OSPDM. A development and decision-making process that emphasizes 
decentralized workspaces and asynchronous communication is required in OSPDM. 
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��Sharing of information  - this can be encouraged if members of industry realise, that 

the sharing of knowledge with competitors will have long-term financial and 
technological benefits. Research and test organisation with corporate sponsorship 
and support from all member companies needs to be established. The organisation 
will share its results openly with both public and the industry (Barber in Dafermos). 
But the often-arising problem, leading to many conflicts within the organisation, is 
what can and what must not be publicly revealed. Goldcorp decided to give away 
information that before was considered a trade secret. The main concerns related to:  

 
�� possible takeover 
�� competition relying on the revealed data buying prospective properties before 

Goldcorp 
�� disagreement of industry experts with methodology of calculating reserves 

and resources (Rob McEwen). 
 
This notion is directly connected to another issue: licensing/patenting new ideas. 
However, protection of intellectual property in the times of extremely short product 
life cycles is not effective anymore. Product innovations can be kept secret while 
being developed and being introduced to the market. However, once the product is 
on the market, the trade secrets it contains can generally be legally discovered by 
those skilled in relevant arts and so lose their status as trade secrets (von Hippel, 
2002). On average information concerning development decisions is generally in the 
hands of rivals within about 12 to 18 months and information concerning the detailed 
nature and operation of a new product or process generally leaks out within about a 
year (Mansfield, 1985). 
The patent process is becoming very lengthy and technological innovation continues 
to accelerate, so instead of focusing on the potential theft of an idea or product, 
organisations should focus on the benefits of global brainstorming, identification of 
very talented individuals (talent hunt) and large public exposure (McEwen).  
The role of the license should be to ensure that rich channels of intra-industry 
communication are harnessed so that trust is here to stay rather than expressing 
merely a "code of duty/obligation" by freeing your “code” or as a legal mechanism to 
ensure that the organisation is well positioned to seek rents, exert influence over 
product development and seize profits. The license within a focused project-cantered 
development group, should be a common mind frame and not a document assigning 
legal responsibility (Dafermos,interview). A solution applied must effectively *force* 
inclusive ownership and *prevent* exclusive ownership19 (Prasad, interview) 

                                                 
19 Patents are tricky and a legal minefield. For one, publishing ideas without being able to demonstrate a 
working product is like the BSD license. It renounces exclusive ownership without being able to force 
inclusive ownership by others. You cannot patent an idea. But by announcing it prematurely, you allow 
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The adoption of this model is not easy, as it can be seen in the example of Mozilla.org. It is 
however possible, providing that: 
 
�� Senior management, ideally the CEO and Board are solidly behind the concept. 

There must be recognition within the organization that traditional routes are not 
producing the desired competitive advantage  a willingness to experiment is 
necessary and an acceptance that the outcome is not assured. 

 
�� Company culture can embrace the new model, especially issues such as sharing 

“sensitive” information. 
 
�� Organisations can identify which business models create niches where open source 

development can flourish.  
 
 
Figure20&21 illustrate how OSPDM differ from traditional models.  
 

                                                                                                                                                 
someone else to develop a product based on your idea and lock you out through a patent on the derivative 
product or process. Where is then the incentive to publish ideas? I don't know the specifics of a solution, 
but it must effectively *force* inclusive ownership and *prevent* exclusive ownership. 
Perhaps new legislation is the answer. This may not be so far-fetched. One reason why Open Source works 
in software is because the GPL works on copyright, which has far less "frictional" cost than patents or 
trademarks. Copyrights are legally deemed to come into being automatically when a work is produced. 
Patents and trademarks, by contrast, must be applied for and paid for and involve a laborious process of 
evaluation. These "frictional" costs discourage all but those who seek exclusive ownership. These frictional 
costs must be driven down through new legislative means that then provide incentives for people to seek 
inclusive ownership approaches to other kinds of intellectual activity. That is the point at which the 
synergistic forces of Open Source can be unleashed in other human endeavours.(Prasad) 
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Table3 presents the most distinctive features of OSPDM and Rothwell’s five generations of 
NPD.  
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The Open Source phenomenon has proved its efficiency and novelty by bringing many 
superior-quality products to the market and by changing many paradigms within various 
industries. Therefore, the open source movement should not be viewed as the story of tiered 
production of a software application or operating systems, but as an important and pervasive 
paradigm, that builds and empowers communities and solves real-life problems. As a result 
of the development and pervasiveness of those collaborative communities, innovative 
companies are also recognizing that they may benefit from incorporating open source 
philosophies into their business strategy, leading to the creation of a novel NPD model – 
Open Source-based Product Development Model. Its main characteristics include: 
 

��Involvement of external developers – leverage of existing knowledge, exploring and 
recognizing external ideas 

��Direct conversation with customers and involvement into the process – in the end the 
product is for them and will be used by them 

��Beta testing and involvement of lead customers to improve quality and identify 
potential problems before final release. Also will cut the costs (external testing) Do it 
often, involve as many users as possible. Also treat them as your most valuable 
resource 

��Many feedback channels - take them seriously 
��Openness to what is being done, how it is done - don’t hide behind computer-

generated replies. 
��Justification and openness of all decisions - If you do not accept the idea or 

improvement presented by a user/customer/developer – give reasons  
��Discussion lists and communities -it may extend the usage of the product and lead to 

modifications to areas you never dreamt about. Communities also create the 
mechanism of satisfaction and recognition among members. 

��Adoption of the best features from both approaches 
��Cautions about what is being revealed – especially if patents are included 
��Adoption or creation of the most appropriate licensing or patenting mechanism 

allowing the capture of knowledge, without stealing it from the community. What was 
developed as OS, should remain as such 

��Creation of a corporate culture that would embrace the new approach   
��Enhancement of the flow of information and learning to the maximum. 
�� Better use of time and resources as only features required by customers are being 

developed (less assumptions made by marketing department about what customers 
may need). 
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Conclusion 
 
 

��

��

��

��

��

��

This dissertation was designed to analyse the Open Source approach to product 
development, construct a model based on this approach (OSPDM) and examine its 
applicability to industries other than software. Additionally the relationship between the NPD 
processes and knowledge was presented, as knowledge is central to the NPD processes.  
 
As observed in the evolution of NPD processes, product life cycle is shortening whilst 
customers are becoming more demanding and sophisticated. Many organisations are facing, 
or soon will, difficulties in meeting market needs and winning the competitive war. Speeding 
up development processes is more and more often adopted as a strategic goal of 
organisations, as it can be the decisive factor for survival. 
 
New Product Development process adopted by the Open Source projects was examined and 
its main features and mechanisms identified. 
The process radically differs from the industrial style of development and the main 
differences are: 
 

OSS systems are built by potentially large numbers of volunteers geographically 
dispersed 
Work is not assigned; people undertake the work they choose to undertake 
There is no detailed design 
There is no project plan, schedule, or list of deliverables. Instead, a “release early, 
release often” philosophy is adopted 
Work is coordinated by email groups, discussion boards etc 
Leadership and control of the project is in hands of the “benevolent dictator” 
(meritocracy). 

 
In many cases Open Source projects have brought to market superior quality products in a 
very short time (e.g. Linux, Apache, GIMP), mostly due to a novel management structure 
(esp. open decision making) and parallel product development combined with learning. 
 
Using these findings alongside the research results, the Open Source-based Product 
Development Model has been constructed and its key characteristics (leveraging knowledge 
from outside the organisation and sharing information) identified. Empirical evidence shows 
that the Open Source based model is applicable even to industries as conservative as gold 
mining. However, the adoption of this model may require an undermining of the basic 
assumptions about the organisation and the model itself needs to be modified. An 
organisation that may decide to adopt OSPDM could be forced to construct or accept 
completely new licensing/patenting system and will have to be ready to reveal some of the 
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“sensitive” information. To be successful, full support and devotion from the management 
board, as well as an embracing-the-idea corporate culture is needed. 
 
Most importantly, assumptions underlying every industry and organization must be 
challenged to successfully implement OSPDM.  
The success of the OSPDM also depends on the Open Source movement itself. To ensure 
its success, the Open Source movement will have to understand its own functioning much 
better, explore mixed business models and market itself more proactively. The more 
successful the OS movement, the better chances for its main features and mechanisms to 
be adopted in other industries. 
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APPENDIX 1: THE gnu general Public License 
 
 
 
 

GNU GENERAL PUBLIC LICENSE 
Version 2, June 1991 

 
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 

59 Temple Place, Suite 330, Boston, MA  02111-1307  USA 
Everyone is permitted to copy and distribute verbatim copies 

of this license document, but changing it is not allowed. 
 
    
Preamble 
 
The licenses for most software are designed to take away your freedom to share and change 
it.  By contrast, the GNU General Public License is intended to guarantee your freedom to 
share and change free software--to make sure the software is free for all its users.  This 
General Public license applies to most of the Free Software Foundation's software and to 
any other program whose authors commit to using it.  (Some other Free Software 
Foundation software is covered by 
the GNU Library General Public License instead.)  You can apply it to your programs, too. 
 
When we speak of free software, we are referring to freedom, not price.  Our General Public 
Licenses are designed to make sure that you have the freedom to distribute copies of free 
software (and charge for this service if you wish), that you receive source code or can get it 
if you want it, that you can change the software or use pieces of it in new free programs; and 
that you know you can do these things. 
 
To protect your rights, we need to make restrictions that forbid anyone to deny you these 
rights or to ask you to surrender the rights. These restrictions translate to certain 
responsibilities for you if you distribute copies of the software, or if you modify it.  
 
For example, if you distribute copies of such a program, whether gratis or for a fee, you must 
give the recipients all the rights that you have.  You must make sure that they, too, receive or 
can get the source code.  And you must show them these terms so they know their rights. 
 
We protect your rights with two steps: (1) copyright the software, and (2) offer you this 
license which gives you legal permission to copy, distribute and/or modify the software. 
 
Also, for each author's protection and ours, we want to make certain that everyone 
understands that there is no warranty for this free software.  If the software is modified by 
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someone else and passed on, we want its recipients to know that what they have is not the 
original, so that any problems introduced by others will not reflect on the original authors' 
reputations. 
 
Finally, any free program is threatened constantly by software patents.  We wish to avoid the 
danger that redistributors of a free program will individually obtain patent licenses, in effect 
making the program proprietary.  To prevent this, we have made it clear that any patent must 
be licensed for everyone's free use or not licensed at all.  
 
The precise terms and conditions for copying, distribution and modification follow. 
 
 
 
GNU GENERAL PUBLIC LICENSE 
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 
 
0. This License applies to any program or other work which contains a notice placed by the 
copyright holder saying it may be distributed under the terms of this General Public License.  
The "Program", below, refers to any such program or work, and a "work based on the 
Program" 
means either the Program or any derivative work under copyright law: that is to say, a work 
containing the Program or a portion of it, either verbatim or with modifications and/or 
translated into another language.  (Hereinafter, translation is included without limitation in the 
term "modification".)  Each licensee is addressed as "you".  
 
Activities other than copying, distribution and modification are not covered by this License; 
they are outside its scope.  The act of running the Program is not restricted, and the output 
from the Program is covered only if its contents constitute a work based on the Program 
(independent of having been made by running the Program). Whether that is true depends 
on what the Program does.  
 
1. You may copy and distribute verbatim copies of the Program's source code as you receive 
it, in any medium, provided that you conspicuously and appropriately publish on each copy 
an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that 
refer to this License and to the absence of any warranty; and give any other recipients of the 
Program a copy of this License along with the Program. 
 
You may charge a fee for the physical act of transferring a copy, and you may at your option 
offer warranty protection in exchange for a fee.  
 
2. You may modify your copy or copies of the Program or any portion of it, thus forming a 
work based on the Program, and copy and distribute such modifications or work under the 
terms of Section 1 above, provided that you also meet all of these conditions: 
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    a) You must cause the modified files to carry prominent notices     stating that you 
changed the files and the date of any change.  
    b) You must cause any work that you distribute or publish, that in whole or in part contains 
or is derived from the Program or any part thereof, to be licensed as a whole at no charge to 
all third parties under the terms of this License. 
 
    c) If the modified program normally reads commands interactively when run, you must 
cause it, when started running for such interactive use in the most ordinary way, to print or 
display an announcement including an appropriate copyright notice and a notice that there is 
no warranty (or else, saying that you provide a warranty) and that users may redistribute the 
program under these conditions, and telling the user how to view a copy of this License.  
(Exception: if the Program itself is interactive but does not normally print such an 
announcement, your work based on the Program is not required to print an announcement.)  
 
These requirements apply to the modified work as a whole.  If identifiable sections of that 
work are not derived from the Program, and can be reasonably considered independent and 
separate works in themselves, then this License, and its terms, do not apply to those 
sections when you distribute them as separate works.  But when you distribute the same 
sections as part of a whole which is a work based on the Program, the distribution of the 
whole must be on the terms of this License, whose permissions for other licensees extend to 
the entire whole, and thus to each and every part regardless of who wrote it.  
 
Thus, it is not the intent of this section to claim rights or contest your rights to work written 
entirely by you; rather, the intent is to exercise the right to control the distribution of derivative 
or collective works based on the Program.  
 
In addition, mere aggregation of another work not based on the Program with the Program 
(or with a work based on the Program) on a volume of a storage or distribution medium does 
not bring the other work under the scope of this License. 
 
3. You may copy and distribute the Program (or a work based on it, under Section 2) in 
object code or executable form under the terms of Sections 1 and 2 above provided that you 
also do one of the following: 
 
Accompany it with the complete corresponding machine-readable source code, which must 
be distributed under the terms of Sections 1 and 2 above on a medium customarily used for 
software interchange; or,  
Accompany it with a written offer, valid for at least three years, to give any third party, for a 
charge no more than your cost of physically performing source distribution, a complete    
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machine-readable copy of the corresponding source code, to be distributed under the terms 
of Sections 1 and 2 above on a medium customarily used for software interchange; or, 
Accompany it with the information you received as to the offer to distribute corresponding 
source code.  (This alternative is allowed only for noncommercial distribution and only if you 
received the program in object code or executable form with such an offer, in accord with 
Subsection b above.) 
 
The source code for a work means the preferred form of the work for making modifications to 
it.  For an executable work, complete source code means all the source code for all modules 
it contains, plus any associated interface definition files, plus the scripts used to control 
compilation and installation of the executable.  However, as a special exception, the source 
code distributed need not include anything that is normally distributed (in either source or 
binary form) with the major components (compiler, kernel, and so on) of the operating 
system on which the executable runs, unless that component itself accompanies the 
executable. 
 
If distribution of executable or object code is made by offering access to copy from a 
designated place, then offering equivalent access to copy the source code from the same 
place counts as distribution of the source code, even though third parties are not compelled 
to copy the source along with the object code.  
 
4. You may not copy, modify, sublicense, or distribute the Program except as expressly 
provided under this License.  Any attempt otherwise to copy, modify, sublicense or distribute 
the Program is void, and will automatically terminate your rights under this License. 
However, parties who have received copies, or rights, from you under this License will not 
have their licenses terminated so long as such parties remain in full compliance. 
 
5. You are not required to accept this License, since you have not signed it.  However, 
nothing else grants you permission to modify or distribute the Program or its derivative 
works. These actions are prohibited by law if you do not accept this License.  Therefore, by 
modifying or distributing the Program (or any work based on the Program), you indicate your 
acceptance of this License to do so, and all its terms and conditions for copying, distributing 
or modifying 
the Program or works based on it.  
 
6. Each time you redistribute the Program (or any work based on the Program), the recipient 
automatically receives a license from the original licensor to copy, distribute or modify the 
Program subject to these terms and conditions.  You may not impose any further restrictions 
on the recipients' exercise of the rights granted herein. You are not responsible for enforcing 
compliance by third parties to this License. 
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7. If, as a consequence of a court judgment or allegation of patent infringement or for any 
other reason (not limited to patent issues), conditions are imposed on you (whether by court 
order, agreement or otherwise) that contradict the conditions of this License, they do not 
excuse you from the conditions of this License.  If you cannot distribute so as to satisfy 
simultaneously your obligations under this License and any other pertinent obligations, then 
as a consequence you 
may not distribute the Program at all.  For example, if a patent license would not permit 
royalty-free redistribution of the Program by all those who receive copies directly or indirectly 
through you, then the only way you could satisfy both it and this License would be to refrain 
entirely from distribution of the Program.  
 
If any portion of this section is held invalid or unenforceable under any particular 
circumstance, the balance of the section is intended to apply and the section as a whole is 
intended to apply in other circumstances. 
 
It is not the purpose of this section to induce you to infringe any patents or other property 
right claims or to contest validity of any such claims; this section has the sole purpose of 
protecting the 
integrity of the free software distribution system, which is implemented by public license 
practices.  Many people have made generous contributions to the wide range of software 
distributed 
through that system in reliance on consistent application of that system; it is up to the 
author/donor to decide if he or she is willing to distribute software through any other system 
and a licensee cannot impose that choice. 
 
This section is intended to make thoroughly clear what is believed to be a consequence of 
the rest of this License.  
 
8. If the distribution and/or use of the Program is restricted in certain countries either by 
patents or by copyrighted interfaces, the original copyright holder who places the Program 
under this License may add an explicit geographical distribution limitation excluding those 
countries, so that distribution is permitted only in or among countries not thus excluded.  In 
such case, this License incorporates the limitation as if written in the body of this License. 
 
  9. The Free Software Foundation may publish revised and/or new versions of the General 
Public License from time to time.  Such new versions will be similar in spirit to the present 
version, but may differ in detail to address new problems or concerns. 
 
Each version is given a distinguishing version number.  If the Program specifies a version 
number of this License which applies to it and "any later version", you have the option of 
following the terms and conditions either of that version or of any later version published by 
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the Free Software Foundation.  If the Program does not specify a version number of this 
License, you may choose any version ever published by the Free Software Foundation. 
 
10. If you wish to incorporate parts of the Program into other free programs whose 
distribution conditions are different, write to the author to ask for permission.  For software 
which is copyrighted by the Free Software Foundation, write to the Free Software 
Foundation; we sometimes make exceptions for this.  Our decision will be guided by the two 
goals of preserving the free status of all derivatives of our free software and of promoting the 
sharing and reuse of software generally.  
 
       NO WARRANTY 
 
  11. Because the program is licensed free of charge; there is no warranty for the program, to 
the extent permitted by applicable law.  Except when otherwise stated in writing the copyright 
holders and/or other parties provide the program "as is" without warranty of any kind, either 
expressed or implied, including, but not limited to, the implied warranties of merchantability 
and fitness for a particular purpose.  The entire risk as to the quality and performance of the 
program is with you.  Should the program prove defective, you assume the cost of all 
necessary servicing, repair or correction.  
 
12. In no event unless required by applicable law or agreed to in writing Will any copyright 
holder, or any other party who may modify and/or Redistribute the program as permitted 
above, be liable to you for damages, including any general, special, incidental or 
consequential damages arising out of the use or inability to use the program (including but 
not limited to loss of data or data being rendered inaccurate or losses sustained by you or 
third parties or a failure of the program to operate with any other programs), even if such 
holder or other party has been advised of the possibility of such damages. 
 
       END OF TERMS AND CONDITIONS 
 
     How to Apply These Terms to Your New Programs 
 
If you develop a new program, and you want it to be of the greatest possible use to the 
public, the best way to achieve this is to make it free software which everyone can 
redistribute and change under these terms. 
 
To do so, attach the following notices to the program.  It is safest to attach them to the start 
of each source file to most effectively convey the exclusion of warranty; and each file should 
have at least the "copyright" line and a pointer to where the full notice is found. 
 
<one line to give the program's name and a brief idea of what it does.> 
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Copyright (C) <year>  <name of author> 
 
This program is free software; you can redistribute it and/or modify it under the terms of the 
GNU General Public License as published by the Free Software Foundation; either version 2 
of the License, or (at your option) any later version. 
 
This program is distributed in the hope that it will be useful, but WITHOUT ANY 
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A 
PARTICULAR PURPOSE.  See the GNU General Public License for more details. 
 
You should have received a copy of the GNU General Public License along with this 
program; if not, write to the Free Software Foundation, Inc., 59 Temple Place, Suite 330, 
Boston, MA  02111-1307  USA 
 
 
Also add information on how to contact you by electronic and paper mail. 
 
If the program is interactive, make it output a short notice like this when it starts in an 
interactive mode: Gnomovision version 69, Copyright (C) year name of author. Gnomovision 
comes with ABSOLUTELY NO WARRANTY; for details type `show w'.  
This is free software, and you are welcome to redistribute it under certain conditions; type 
`show c' for details.  
 
The hypothetical commands `show w' and `show c' should show the appropriate parts of the 
General Public License.  Of course, the commands you use may be called something other 
than `show w' and `show c'; they could even be mouse-clicks or menu items--whatever suits 
your program.  
 
You should also get your employer (if you work as a programmer) or your school, if any, to 
sign a "copyright disclaimer" for the program, if necessary.  Here is a sample; alter the 
names:  
Yoyodyne, Inc., hereby disclaims all copyright interest in the program  
`Gnomovision' (which makes passes at compilers) written by James Hacker. 
 
  <signature of Ty Coon>, 1 April 1989 
  Ty Coon, President of Vice 
 
This General Public License does not permit incorporating your program into proprietary 
programs.  If your program is a subroutine library, you may consider it more useful to permit 
linking proprietary applications with the library.  If this is what you want to do, use the GNU 
Library General Public License instead of this License. 
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APPENDIX 2: OPEN-QUESTION QUESTIONNARE USED IN THE 
RESEARCH 

 
 
 
 
1. Do you think that open source based product development model can be 

successfully combined with  the traditional approach? I mean, in the case of 
software, there is a free code and proprietary code, and it is rather easy to swap from 
one to another. But in the case of tangible products – going open may be a bit more 
difficult. How can the knowledge of communities be realised in this process without 
jeopardising the existence of the organisation? 

 
2. If an organisation decides to incorporate the Open Source-based Product 

Development Model (OSPDM) into its processes, can you suggest any ways to 
achieve effective coordination and motivation? Many of the documented open-source 
projects have highlighted the importance of managing, coordinating and motivating 
all developers. Would you see this as intrinsically more difficulty with both a NPD 
internal team and an open source community at the same time? How could the work 
of both be effectively combined? 

 
3. What mechanisms could be implemented to protect the interest of an organisation 

leveraging the external sources of knowledge (OS approach)? How do you keep 
commercially/strategically sensitive research areas whilst going open – a patenting 
system similar to GNU PL? 

 
 
4. We can see it happening within mobile telecommunication markets (application 

development). But how about some high-tech industries (optics, bio-technology etc) 
where very technical knowledge and high-tech equipment are required? Would it 
possible to adopt OSPDM here, and would it be feasible? What I mean is, OK, there 
are thousands of good programmers around the world, but are there so many 
programmers with a specialism in bio-technology? Do you think that, perhaps, a 
programmer with knowledge of rocket science could leverage best practice or 
innovative ideas from his paradigm to contribute to the development of a new drug? 

 
5. One of the favourites industries in NPD studies is the car industry. Can you see any 

ways Open Source could be incorporated into the NPD process in this industry 
(further than simply asking potential users via a website which headlamp design do 
they like more)? 
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6. Lets say that I see a need for a new product – a digital light sensitive panel with 

attached flash memory that I could put into my 35mm SLR instead of a film to take 
digital pictures (without giving up traditional photography). How could this idea be: 

- developed by OS into a product without being ‘stolen’ and patented by one of 
the leaders on the market 

- used by an organisation using OSPDM 
- copylefted 

 
7. What, according to you, are the main requirements for a project and for an 

organisation to be able to adopt the OSPDM (in reference to described in the 
attachment OS projects characteristics)? 

 
8. Flow of information; many communication channels; parallel development; and 

learning were the main cited success factors in most Open Source projects. This 
point is confirmed by academic literature. Why, according to you, are OS projects 
able to adopt these principles so efficiently and what stops other industries from 
applying these mechanisms?  
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Appendix 3: Selected Interviews: 
 
 
 
1. Interview with George Dafermos. 
 
Q1: 
 
I think you are a bit confused. These things are not compatible with each other. You can 
seize tangible profits by say creating an open platform (may that be an operating system, a 
VJ application, a programming language, or a web distance - learning educational system) 
and then marketing a closed-proprietary end user layer/application (any user interface will 
do) as the best complementary component you can have as a consumer. But then on the 
other hand, there will be many competitors, many of the offering open applications that may 
in turn co-operate more efficiently with the platform. The best exploration of this idea is Pal 
and Madanmohan's "Competing on open source: strategies and practice". Now let's cut to 
the chase. 
 
I think what you are really asking is whether a typical organisation can perform and carry out 
its operating functions in a manner similar to the Linux development process. Really? It 
cannot. Simple as that. The contemporary notion of the organisation, let aside the caricature 
that the corporate man is, rests on express delegation of command and control. Now, in 
stark contrast to deadlines, fixed salaries, and centralised systems of corporate governance, 
you have Linux. You have the WWW.You have Internet. Do you think that these people think 
of themselves as organisational entities in any sense? You are joking then. Do you think they 
think highly of commercial enterprises? A good example is Red Hat. Even though Red Hat 
has got something like a Wealth monitor (http://prosthetic-monkey.com/RHWM/ this used to 
be the URI) that reminds red Hat that some of its wealth should be re-invested in the 
community and also reminds the community of Red Hat’s gratitude, there are pieces on Red 
Hat all the time that actually criticise Red Hat for becoming the OS world's Redmont. See 
today's slashdot and news forge. In other words, despite its symbolic manifestation of 
gratitude and good will towards the community that gives them a good product to start with, 
Red Hat still takes lots of pressure. For one reason or another. This is not to be analysed 
here. 
 
Another point is that you are BLATANTLY MISTAKEN when you say that it is easy to swap 
from closed code to open code. Let's say that i am a firm whose systems run on any given 
proprietary ERP. One day, my ERP vendor goes bust. Or even worse, I have a terrible 
argument with him (I call him a vulgar burglar that should be put behind bars). At the 
meantime, all my data in the proprietary system will be lost if I decide to scrap the existing 
closed system and opt for another new ERP system other than of the same vendor's. 
Whether the new system will be closed or open makes no difference. What would make a 
difference is clean APIs so that I can migrate from one system to another without fear of 
losing my data or having to manually re-enter a vast amount of information. Therefore, if the 
first system is open, I can go on to the second system with no problem. But that does not 
work the other way round from closed to open. 
 
You ask how the knowledge of online communities can be realised without jeopardizing the 
existence of the organisation? Unless the organisation is something that builds on people's 
resources without exercising any traditional notion of workflow and process control, then yes 
traditional organisational structures do not suffice to draw upon this staggering source of 
creativity. Personally, I believe that we are witnessing the demise of the firm and amidst all 
the chaos; we have extraordinary people doing extraordinary things. What a motivation? 
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Build something not to make money and beat the competition, but develop something you 
are proud of. I am not preaching you, all i am saying is that online communities and 
commerce do not go well together.  
Take a look at AOL's community. Or electric Minds which was Rheinghlod's brainchild. Or 
Geocities that regardless of having been acquired by Yahoo at quite a handsome price is 
more like a ghost town these days. There are hordes of examples.  
Getting back to more traditional development structures, the model proposed by concurrent 
engineering or best envisaged by "hierarchy" which is a complex adaptive system (read 
Santa Fe Institute's David Stark's papers on hierarchy on the web) comes quite close to what 
you mean. I believe Pierpaolo has already given you the paper on concurrent engineering 
"Shooting the rapids: managing product development in turbulent environments" by Marco 
Iansiti. If not, get it. 
 
 
 
Q2.   
Again you have to read "Competing on open source: strategies and practise". It is accessible 
at the mit OSRC wesite. Now my opinion. All you have to do is Look at the Mozilla Project. 
The first monster to come out has just been born (if you have Linux you can go and 
download it from mozilla.org ). And Zawinski who was the fearless leader of the project quit 
in 1999 after first having made clear that the community - project match was not the 
anticipated. And you should know that not all OS projects get the kind of developers’ 
attention that Linux got. Or on the other hand, their management may not be as inclusive and 
participative as in the case of Linux. Remember, hierarchy is still holding well. Don't take me 
wrong: I have lots of respect for Zawinski and there are indeed commercial open source 
projects that blossom. But in general, only the fact that you have to motivate two distinctively 
different groups of people and foster two different mindsets at a level  
That goes beyond traditional organisational boundaries, it is hard enough. IBM is trying to do 
it effectively. 
So far it does. But we are still in the early days of the mutation of IBM into a community - 
aware open systems advocate. 
 
Maybe, a better example exists in the pre- dot.com slump Silicon Valley days. You can 
model the organisation and the decentralised development model on the phalanx of 
engineers moving from project to project in pursuit of the next IPO whilst under the guidance 
of venture capitalists and filled with the enthusiasm of plug-and-play entrepreneurs that 
ensure that this speed of change is maintained. 
 
 
 
Q3. 
By giving yourself in the GPL. Only a very simple, strict license that leaves NO windows OF 
opportunity for commercial exploitation to anyone willing to play the "Prisoner's dilemma", 
can ensure that trust and community coherence will coalesce around a single project or goal. 
Be careful. I do not mean that libre software is just a license. It's more about people and 
methods and community and collective vision-action. However, the role of the license should 
be to ensure that rich channels of intra-industry communication are harnessed so that trust is 
here to stay rather than expressing merely a "code duty/obligation" by freeing your code or 
as a legal mechanism to ensure that the organisation is well positioned to seek rents, exert 
influence over product development and seize profits. Remember that the license within an 
organisational context, or more accurately within a focused project-cantered development 
group, should be a common mind frame and not a document assigning legal responsibility.  
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Q4. 
Certainly. No doubt. The Human Genome Project is the most significant accomplishment of 
open code. On these premises, we can safely argue that the tension between community 
and markets can only intensify. Especially in the face of a volatile market economy wherein 
commercial exploitation of scientific knowledge gives rise to products and services which 
have a far-reaching social impact, such as in the case of genetically modified food; the need 
to enforce upon companies obligations to communities is undeniable. Hence, the ground is 
ripe for development of the type exemplified by open code communities that embrace both 
developers and users. 
 
Q5.  
Read the concluding paragraph in my dissertation - it's part of a paper by Mojolin's Dan 
Barber. Or you could ask him directly. You can access his arguments at www.mojolin.com 
under the section articles 
 
 
Q6.  
I don't really get what you mean. 
 
Q7. 
For the implications presented by this sea change to be managed organically and flourish, as 
well as the development life cycle, the sense of a local community must be implanted along 
with coherent mechanisms to streamline the process: aggregation points (virtual roof) to 
provide information centred value – added services, a parallel development structure to 
harness both disruptive and sustaining innovation and, decentralised (modular) delegation of 
responsibility and control to eliminate the need for scholastic control over human resources. 
Of course, not to forget, everything should be based on merit and the best first step is at 
least company - wide transparent decision making. 
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2. Interview with Genesh Prasad 
 
  
I haven't just answered each question piecemeal. I have a complete model in my mind, 
which has helped me answer these questions. I don't know if you will agree with this model, 
but I hope it gives you a fresh perspective on these issues. 
 
Q 1. 
Cynical translation: How can a company "get" and not have to "give"? In other words, "Hey, 
this Gift Economy thing is great! Let's grab as much as we can!"  
Does my criticism make sense?  
I'm very cynical about a rational "model" emerging that combines Open Source principles 
and traditional business. The reason is that Open Source is based on the concept of 
inclusive ownership whereas traditional business is based on exclusive ownership. The two 
concepts are (no witticism intended) exclusive. 
 
I suspect you are looking at Open Source, to some extent, as just a new philosophy of 
*software engineering*, and are wondering how traditional software engineering outfits can 
incorporate these techniques to derive certain benefits. I'm not sure if this is a meaningful 
question to ask. Open Source is only superficially a software engineering discipline, and 
uprooting it from its fundamental "inclusive ownership" philosophy and grafting it onto an 
"exclusive ownership" model will do no good at all. The benefits will be marginal at best. 
 
Q2.  
Again, a view of Open Source as software engineering. 
 
Q3.  
It's interesting that there have been a couple of proposals to modify the GPL to incentives 
businesses to go Open Source. Paradoxically to some, many businesses want the GPL to be 
*stronger* before they will contribute. 
 
This is not so surprising if we look at it from an inclusive ownership/exclusive ownership 
viewpoint. What these organisations are looking for in a license like the GPL is the denial of 
opportunities for other parties to leverage exclusive ownership to their disadvantage. 
 
That is, of course, the fundamental difference between the GPL on the one  
hand and other Open Source licenses like BSD and X11.  
 
To summarise: 
 
Best - exclusive ownership by "us" 
Worst - exclusive ownership by "them" 
OK - inclusive ownership by "us" and "them", with guarantees that "they" can ever wrest 
exclusive ownership at any stage, and lock "us" out. 
 
1. Proprietary licenses - force exclusive ownership. Good if "we" have them,  
bad if "they" do. 
 
2. BSD, X11 licenses - start with inclusive ownership but do not prevent exclusive ownership 
(of derivative products). Bad because "we" lose exclusive ownership by giving, and "they" 
can gain exclusive ownership by taking and modifying. Where is the incentive to contribute?  
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3. GPL - forces inclusive ownership. "We" lose exclusive ownership by contributing, but 
"they" cannot gain exclusive ownership either. "We" can also gain inclusive ownership over 
anything that "they" contribute. Both of use can only gain in absolute terms, but neither can 
gain or lose relative to the other. 
 
From the viewpoint of businesses, the BSD and X11 licenses are the worst of both worlds. 
Contributors lose exclusive ownership while being unable to force competitors to give up 
theirs. Proprietary licenses are "best", while the GPL is a compromise. It is also the route for 
those who think long-term. The GPL is the only one that increases the size of the pie, and 
every participant gains (non-exclusive) access to *all* of it, while being assured that his 
competitors are never better off than he is. 
 
Q4. 
I'm not sure. There may be very specific ways in which some persons may be able to 
leverage certain skills, but I'm unable to distill any general principles out of it. This seems a 
tangential issue. 
 
Q5. 
With Open Source, most of the developers are themselves users. That's how they know the 
exact features their software needs. That's analogous to giving the workers at your car 
factory a car to drive home and use day in and day out. When they find something not 
working to their satisfaction, they change the factory's procedures to improve the car. The 
greater the sense of ownership, the greater the probability of a beneficial feedback loop 
developing. 
 
Again, it boils down to ownership. Do you keep your customers "outside", even if you have 
high levels of communication? Or are they part-owners? 
 
 
Q6. 
Patents are tricky and a legal minefield. For one, publishing ideas without being able to 
demonstrate a working product is like the BSD license. It renounces exclusive ownership 
without being able to force inclusive ownership by others. You cannot patent an idea. But by 
announcing it prematurely, you allow someone else to develop a product based on your idea 
and lock you out through a patent on the derivative product or process. Where is then the 
incentive to publish ideas? 
 
I don't know the specifics of a solution, but it must effectively *force* inclusive ownership and 
*prevent* exclusive ownership. 
 
Perhaps new legislation is the answer. This may not be so far-fetched. One reason why 
Open Source works in software is because the GPL works on copyright, which has far less 
"frictional" cost than patents or trademarks. Copyrights are legally deemed to come into 
being automatically when a work is produced. Patents and trademarks, by contrast, must be 
applied for and paid for and involve a laborious process of evaluation. These "frictional" costs 
discourage all but those who seek exclusive ownership. These frictional costs must be driven 
own through new legislative means that then provide incentives for people to seek inclusive 
ownership approaches to other kinds of intellectual activity. That is the point at which the 
synergistic forces of Open Source can be unleashed in other human endeavours. 
 
Q7. 
As I have been saying, it must *guarantee* inclusive ownership and *prevent*  
exclusive ownership. 
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Q8. 
Again, this is a view of Open Source as software engineering, which I think is an overly 
narrow view. 
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3. Interview with Rob McEwen 
 
 
Q1. 
Yes, the OSPDM can be used effectively in traditional settings. It has the potential to 
dramatically accelerate the growth of a long established industry by breaking accepted 
norms. 
 
Q2. 
I found our programmers very excited by our concept and appliedX-Mozilla-Status: 0009y 
throughout the process. While our geologists’ enthusiasm fluctuated whenever they run into 
a traditional barrier. When they encountered these fundamental assumptions of our industry, 
they hesitated and needed a push to get over them, then they would start running again. 
 
Q3. 
Really tough question. In our situation, we gave away what no other company in the industry 
had ever done. The concerns of our geologists related; one, our possible takeover; two, our 
competition using our insights to buy prospective properties before us; and three, the 
Industry experts disagreeing with our approach and methodology of calculating our ore 
reserves and resources. 
 
Q4. 
I am firmly convinced that an outsider's view of an organization can be very valuable input for 
growth. This individual to be effective, must have a senior role in the project or organization. 
I am such an individual. I grew up in the investment industry, with a specialization in gold and 
gold stocks. Through a takeover I jumped into the mining industry and found myself looking 
at its problems from a different perspective. This allowed me to restate the problems and 
generate new alternates. This has given our organization a competitive advantage. 
 
Q5 
Sure, why not open up the manufacturing process and invite input from the world. 
 
Q6. 
The patent process is becoming very lengthy and technological innovation continues to 
accelerate. so why focus on the potential theft of idea or product. Rather focus on the 
benefits of global brainstorming, identification of very talented individuals (talent hunt) and 
large public exposure (this was a big unexpected benefit for us). 
 
Q7. 
Senior management, ideally the CEO and Board are solidly behind the concept. There must 
be recognition within the organization that traditional routes are not producing the desired 
competitive advantage. There needs to be willingness to experiment and acceptance that the 
outcome is not assured. 
 
Q8. 
There are key assumptions underlying every industry. The older the industry, the greater the 
resistance to question these assumptions. But this is exactly where the opportunity exists. 
Unfortunately, career individuals find it difficult to question what is is often considered 
the foundation assumptions of the industry. However, once questioned new alternatives can 
be generated then you are on your way to utilizing the benefits on an OS approach. 
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4. Interview with Michael Tiemann 
 
Q 1. 
von Hippel cites an example where GE essentially "open sourced" $30M worth of information 
related to plastics to better meet its customers needs.  His paper published in the Harvard 
Business Review (April 2002) talks about 5-6 industries where open source-like revolutions 
are possible.  However, I tend to not try to look for these analogies because I'm really 
focused on software. 
 
Q2. 
The key to success for open source is the very tight integration of development and user 
communities.  If developers are users (and vice-versa), open source is almost always 
remarkably successful.  Thus, I think that the key question to coordination and motivation 
relates to how these two communities relate.  If its hard to get developers and users talking, 
then the OSPDM will be no better than any other model. 
 
Q3. 
I think that "protection" of "intellectual property" is going to be about as effective as 
protectionist tariffs for non-competitive raw materials are today.  Let's be serious: can US 
Steel tariffs really save the steel industry?  No, because the economy that spawned that 
industry no longer exists.  There's a new steel industry that grew up in Japan and Korea 
without the legacy of the US model, and they are thriving, but nobody in the US wants to 
make the changes that are needed to be competitive, and they don't want to face the reality 
that they're not competitive.  The way you protect corp interests is you follow the "GE way", 
namely, to be #1 or #2 in the industry or get the heck out.  If you're #1 or #2 and you're 
serving your customers well, that's all the protection the free market offers. 
 
Q4. 
The sequencing of the human genome was done nearly 10 years ahead of schedule 
because open source developers using open source software and commodity hardware 
could amass more computing power far more cheaply than the best-funded labs.  Every time 
somebody says "well, that's all well and good, but nobody's going to do a world-class open 
source media streaming system with video and audio compression because those algorithms 
are too complex", along comes Ogg-Vorbis and delivers an encoding and streaming platform 
that's 20% more compact over the wire than Microsoft and MP3 and 2x faster. 
 
Q5. 
Toyota sells highly detailed service manuals.  This is a kind of open source manual in that 
dedicated people (most of whom work as independent contractors in service shops) can 
service both normal Toyota cars as well as customize them to user preferences.  The 
availability of service from many sources is key to preserving the economy and availability of 
automobiles.  Imagine if the *only* place you could get your car serviced were the dealer.  
What would that do to the economics of the auto industry?  Microsoft offers no equivalent to 
the Toyota service manual. 
 
Q6. 
You can prevent somebody from "stealing" your idea and patenting it by publishing the idea 
first.  Once published, it cannot be patented.  But I think that trying to map the open source 
development model to hardware here is a stretch.  Less of a stretch is this: I have a digital 
camera, and quite frankly, I don't like the user interface.  I want my camera to run GNOME 
over embedded linux, and I want to use Ogg-Vorbis interpolation of the color field instead of 
Canon's stuff because that works better with my specially modified Epson printer.  Now, if I 
could put my own colour correction software into the camera, I could use my own file 
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browser, I could decode the raw digital images, perhaps I (and other digital photo nut cases) 
could build a better camera than canon.  
In fact, I don't doubt it.  Canon's /manufacturing/ is second to none (I own an EOS-1v and 
that camera is SOLID), but their software, especially their digital software, is second-rate.  
That's where OSS could help.  
 
Q7. 
Basically, I agree with von Hippel (whose opinion was likely influenced by interviewing me 
and people like me) that if the success of a product is dependent on a frictionless exchange 
between developers and users, OSS cannot be beat. 
 
Q8. 
The barriers of "protection" kill effective communication and learning.  Read von Hippel's 
paper to see how.  Parallel development is economically feasible within a single commercial 
entity (just look how well Motorola is doing these days).  But when 1000s of Linux developers 
all work in parallel, all knowing that at any instant their project may be obsolete by any other 
project, you really do get "the best of all worlds" even if many of those worlds never see the 
light of day.  Linux is like Darwinian evolution--brutal, but effective.  No company can afford 
to run so many experiment in parallel or afford to see so many fail.  But because open 
source does seem to afford it, it can find solutions nobody else can. 
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4. Interview with Julien Tayon 
 
I ask myself the following additional questions: 
- is OSDM an old recurrent model (coming from somewhere else)? 
- is it really true that company tries to be efficient (the mythical man month has been written 
in the 70s, bad practices has denounced on and on and still not revoked: why? (what is the 
utility of bad practices?)) 
-what are the similar models? 
-what are the symmetries and invariance through every OS/FS projects (you learn in physics 
it is the way to find the basis of new theories :) 
-what is myth, what is true? 
-what are the annoying points of «Free methods» (rms I know, but it is not a satisfying 
answer except in a joke)? 
I think we will have some of the answers in making a detail historic of free software. 
Nowadays it is an «oral» culture. Most of the stories of the history have become myth (such 
as Kernighan leaving AT&T for berkeley, or the printer at MIT that annoyed rms....). 
 
 
Q1. 
I made a virtual practical case on this study it is in libroscope.net slides on the lsm 2002 
(georg was attending) it begins @ slides 36. it ought to be @ 
http://www.libroscope.org/doc/conf/lsm2002/slides/slide-036.html or something like that. My 
answer is YES if you don't touch to a concurrential advantage. For instance a theatre does 
not make money from selling ticket for a representation. So all the theatres of the world 
could collaborate on a solution including software/unfalsifiable ticket/printer for every body. 
Their concurrential advantage lies in -their programmation, -the creation they support. 
Any public services around the world would profit of using OSDM strategy :)) (See Galileo 
(Euro GPS concurent)) 
 
There are also the companies that have both properties : creativity based, and issuing a 
product who benefits from its value of use. You need to have really soon a community of 
adoptant, but your advantage do not rely on having the knowledge, but being the fastest to 
innovate. These are the standard based industry such as telecom.  
 
<Digression> 
Open Source has an intangible but rather striking new vision on project management 
concerning the handling of deadlines: in software industry it is considered that there ought to 
be frozen product released on the market. Therefore, each product has a lifecycle. For 
instance, windows versions used to succeed to one another in a gap approach. On the other 
hand an OS product is never supposed to be finished (except tex). There are major version, 
and minor revision, there may be innovation, but even in kernel breakthrough some 
backporting may be realized. Debian distribution is the paradigm the closest to this view: 
people are upgrading the same distribution for 5 years, and they profit of the constant 
release of security fix, or functionality upgrade.  
 
Therefore, since an OS product is never supposed to have a final version or a deadline 
release, it can be said to be always on time. On the other hand to be able to develop the 
project, you need to attract users and developer (value of use). This is embedded in the 
release early, release often process (or spiral life cycle model according to  rational :).   
This is the stream release (Linux is always Linux) VS the gap model (Mac OS 7 8 9 X ...).   
</Digression> 
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Q2.  
Animating and good timing are the key to success.  
<cynical mode=on> 
There are the traditional problem of leading operational changes in an organisation: the 
resistance to change comes with the fear of losing power. Therefore it comes in the 
traditional vision of the «wheel of change» Never forget a communication plan has to be led 
during the operational conduct of change. 
 
-diagnostic: 
 -identifying a reason to change (the external threat helping people to fear something even 
worse than losing their power (their jobs for instance)) 
 - in parallel implying people early in discussion process. Make them test your new tools at 
this time.  
- measure the gap  
 - where do you wanna go tomorrow, make the future «motor of change» realize how much 
power they  can get if involved. 
- Action Plan normally they will love so the new tools (used in the diagnostic chapter) they 
will propose to use them.  
- generate a metric so that people can measure the objectives. 
 
</mode cynical=on> 
To move from one organisation to the other, take the exit point of organisation A and plug in 
entry point of organization B.  
  
Q3. 
A good security comes from a good conception : only a good diagnosis of the value of an 
organization can prevent strategic information from leaking. In a company for political 
reasons every one want to be a part of the "coeur de métier" (heart of infrastructure) in a 
chain value analysis. But is it that true? AMD has no foundery (fabs) for instance while intel 
spends billions in them, though AMD & Intel are both supposed to founders. Who is wrong? 
 
  
Q4. 
Animations, communications relies on two points : 
-words or jargon (learning) 
-protocol (culture) 
-credibility (culture) 
-TIMTOWTDI mechanism (there is more than one way to do it) to be able to negotiate and 
avoid frontal conflicts. 
 
You cannot expect people to improve another domain unless they are multicultural. People 
can help if and only if they have/are gateways. Some power mechanism comes from the fact 
that organisations don't see interest in redundancy of the gateways (multicultural persons) 
and therefore give to the gateway functional the power coming from the transformation of 
the information. Having a financial audit from two companies that have no common interests 
will give far more objective results than from one recurrent company :) <personal opinion> 
The other interest of multiculturalism is people are can point dogmas and point them since in 
two culture they can contradict (eating pork, the use of hashish are quite seen differently if 
you are a catholic mason of the centre of France, or from the centre of Morocco). Dogma 
comes with the belief in "one best way statement" (it shall be more difficult for a rich to go the 
paradise, than for a camel to pass through a needle hole (new testament)). Being brought up 
with multiple beliefs helps people create new ways (have fun biography of Linus Torvalds 
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highlight the fact he was being brought up in both a capitalist, and a communist culture). 
</personal opinion> 
   
  
 
  
Q5. 
Yes: car industry has been familiar with clanic/transversal approach of the organisation 
(toyota organization, semi autonomous team in volvo). They understood the interest of 
having transversal communication to improve their production lines. Quality circle / task force 
could be internationalised in a multi site corporation with the use of CMS (content 
management system such as slashdot/phpnuke/SPIP) to have every body share the ideas. 
However, my intuition is Internet technology is less efficient than real life meeting. Some 
have to be planned.  However, they should never forget that the first point in communication 
is to be understood and to avoid mis-understanding especially the one that provoke 
rudeness. They should use the RFC  1855 (known as netiquette) to rewrite their own 
communication chart. 
     
  
Q6.  
Standars. The strength of FS/OS relies not only on the community but also on the basis of 
amazing norms that can change (RFC (request for comments) issued from the item are now 
NORMS per se !!!). The same with w3c norms. This is quite a problem for ISO. Issueing 
open-norms (that can change) maybe far better than releasing the architecture/software.  
 
This product cannot copylefted. The value does not lay in the conception but in the ability for 
the company to lower the cost per copy of the product. Entry barrier is not made by creativity 
and innovation but by legal/marketing disposition (protecting the patent) and heavy 
investment. Therefore to keep a concurrencies advantage (Porter) you need not being more 
creative, having good investment capacity may be enough. Typically intel has been ruling 
microchip industry marginally with is capacity to innovate, and mainly in investing in new fabs 
with a brute force approach : lowering the size of the components to higher the frequency, 
makes MC more "powerful".   
 
 
 
Q8.  
On internet no one knows I am a dog VS status hierarchy (hieros means holy, archein 
means to rule in greek, litteraly). => I have a friend of mine (benjamin gigon) who is an active 
contributor in PHP project.  Since he is a good coder his patches have been used, and his 
opinions followed. The point is that people were quite disapointed when they discovered he 
was only 17 and had strictly no diploma. Communication in a company is mainly based on 
several mechanisms brought by bureaucracy (an extrem hierarchy) : - hierarchy : am I 
granted to share my information this can be understood through the the struggle against 
opportunism as described by Williamson 
-> corrolary Homo lupus homini => I cannot trust anyone, so working contract are based on 
the property contract, people when signing for a job accept to follow decision even though 
they don't have all the information. Communication mechanisms in company are _higly 
asymetrical_. 
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A business woman in the USA (who is millionar) used to tell me, the one who makes the 
rules is always right : there can be no contestation of the authority of the leader of any 
organisation.  
 
 
-expert mechanism : networks|corporations enforce their power through the use of third of 
trust. As a result, you are granted to think if and only if you have a "blanc seing" for speaking. 
This was a patent in feodal society, now it is a diploma. It is neither good nor bad. It has 
good effect: when you go to see a physician you are quite happy to see (s)he has its 
diploma, on the other hand, if you have no diploma in computer science, you will have 
trouble in earning money in software development even though you know the technology.  

��this the credibility of status, as opposed to the hierarchy of "competence". In OS/FS  
«action prevails» (effective coders are on top of the organigramm), while in company 
politics prevails (fininacial, marketing and planning department are on top of the 
hierarchy)   

��-politics : E. Friedberg and Crozier in "l'acteur et le système" make the analysis that a 
power mechanism in an organization comes in 3 different flavours : rule making 
(hierachy), being an expert, controlling the information. I don't have the time to 
developp, but imagine a project leader who always grant himself the success of his 
best developpers, enabling short-curt in the communication will losen his 
"successes" and therefore his credibility, and therefore his power.   

  
OS is supposed to be a professional environment (see the FLOSS report from the european 
community with survey on OS developpers background) where legitimity comes from the 
competence (have a look @ Karl Erik Sveiby => libroscope in documents creativity 
management). 
  
CCL status VS competence. symetry in social position VS tacit informations. tacit VS explicit 
informations  
 
Q7. 
A combination of the 3 2 by 2 is possible.  
 
I may think that there is a strong need of highly generalized educated workers with high 
knowledge a strong autonomy and a value coming from the trading of information. (Such as 
searcher/artists/journalists). I guess informal organisation with few formal structures and a 
need for informations are more able to adopt OSPDM (see ynternet.org). 
 
Very few communications barrier should be a good hint. I guess it should not work in an 
hindu company in which there are several casts that should work together.  
 
An homogenous population has to be used. The population can be the  whole society OR a 
part of it. There has to be a critical mass and stuff like that.  
 
 
There maybe a strong help coming from the fashion : some companies don't use something 
for its value but because they do better than their opponents, and they just fit to the 
opponent's fashion in «non strategic» field so the others cannot fill the gap. (I am a runner. I 
have a better stamina, you change your choose. They can be worse I don't care I will still 
beat you. You take drugs that improve your speed, I don't care it will increase mine too). 
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OSPDM has to be credible anyway. Organisation from the army is credible, it  has proven to 
be efficient in killing people (even theirs) and being obeyed. Japonese methods were used 
when Japan become the "first" (in terms of buzz at least) car manufacturer in the world. ..    
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I Generation 

NPD II Gen. PD III Gen. PD IV Gen NPD V generation 
OSS-VI 

generation 
 

Type 
linear & 

sequential 
linear 

&sequential
logically 

sequential 

parallel 
(crossfunctional 

teams) 

parallel (concurent 
engineering; 

crossfunctional teams; 
flexible manufacturing) 

 
disintegrated, 

fragmented, SO

main feature tech push 

market pull' 
based on 

incremental 
innovation

integtation of 
TP and MP 

combined with 
feedback 

loops at every 
stage 

integration of all 
departments 

integration systems and 
networking (effective 

electronic linkages, external 
networking, flexibility, 
responsivness, time 

compression) 

users as 
developers, 
leveraging  
collective 

intelligence 
outside 

organisations, 
community 

interaction 
with market no limited 

feedback 
loops at every 

stage 

integration of 
suppliers, 

distributors and, 
sometimes,lead 

customers 

CAD systems, intranet, 
extranet and Internet 

connecting suppliers and 
users into development 
process: beta releases 

users are 
developers, 
"scratching 

personal itch" 

Interacton 
with suppliers no no No JIT 

CAD systems, intranet, 
extranet and Internet 

involving suppliers into the 
development process 

suppliers 

integration with 
suppliers, 
common 

standards 

Parties 
involved in 

NPD  R&D
customers, 

R&D 

all 
departments, 
market place.

various 
depts./NPD 

teams, 
suppliers (JIT), 
market place 

various depts./NPD teams, 
suppliers, distributors, lead 

users 
virtually 

everyone 

role of the non existent influencing influencing influencing NPD lead users opinion beta marketplace 
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marketplace R&D efforts NPD process process at all 
stages. 

(Sometimes 
integration of 
customers int 
the process) 

releases   determines the
interface and  
develops the 

product 

development 
time 

relatively 
long, 

depending on 
the progress 
of scientific 
research    long long shortening

shortening - time 
compression as strategic 

goal 

very short, but 
element of 

impredictability 
due to 

evolutionary 
management 

product's life 
cycle     long

Long + 
extended by 
incremental 
innovation

Long + 
reextended by 

incremental 
innovation shortening shortening

short, but 
constantly 

extended by 
modyfying the 

product 

Responsibility 
for success R&D 

R&D and 
marketing 

department

Project 
execution & 

corporate level 
factors 

project 
manager/team 
leader + each 
department 

development teams + 
project management 

initiator and 
coordinator of 

the project, 
community/com

pany 

Prototype 
testing     R&D R&D R&D

Internal, 
sometimes 

involves lead 
customers Internal + lead customers 

beta users, 
normal users 

Idea 
generation  R&D

R&D + 
marketplace 
influencing 
incremental 

changes 

R&D + 
marketplace 
influencing 
incremental 

changes 

functional 
teams (market 

research, 
creative 

activities) 
, suppliers, distributors, 

lead customers 
virtually 

everyone 
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sourrces of 
knowledge 

R&D 
research 

R&D + 
marketing 

department

R&D + 
marketing 

department 

X--functional 
teams (different 
departments) 

cross-functional teams, 
suppliers, distributors, lead 

users 
virtually 

everyone 

development 
team structure functional functional hierarchical Lightweight Hevyweight 

similar to 
autonoumous, 

but without 
formal 

assignment to 
the team 

Paradigm 
employed  MAP MAP MAP MAP/CAP CAP CAP 

management 
structure 

top-down, 
traditional 

top-down, 
traditional 

Top-down, 
based on 

power status

Top-down, 
based on power 

status 
Top-down, based on power 

status 
flat, based on 
meritocracy. 
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