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Abstract. Business process management integrated with new product development (NPD) 
provides practices to help companies to improve their competitiveness.  However, few 
companies know the benefits of these practices and few have the culture of systematically 
sharing knowledge about these practices to continually improve their NPD. In order to 
encourage companies to use process management with systematic sharing of knowledge, 
this paper proposes the development of a knowledge and web process portal. This portal 
comprises information related to generic NPD reference models and its continual renewal by 
using the body of knowledge (BOK), made available by a community of practice (CoP). 
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1 Introduction 

New product development (NPD) is a business process aimed at converting needs 
into technical and commercial solutions. To accomplish an efficient NPD it is 
important to define and to manage it in agreement with business process 
management (BPM). BPM along with strategic planning provide inputs to monitor 
business process performance indicators. This combination may indicate the way 
to perform necessary changes to continually improve NPD. The definition of a 
NPD reference model promotes a single vision of product development to all actors 
in the process. This vision has the purpose of leveling important knowledge 
between the stakeholders. 

Existing elements of the reference model, i.e. tools, methods, templates, can be 
adapted to the company’s NPD maturity level. This knowledge associated to these 
elements should be dynamic, that is, it should be updated in agreement with the 
creation of new solutions and corresponding information. Thus, it is possible to 
have a continuous improvement from simple piece of information to complex 
information structures. A way to make this knowledge dynamic is by participating 
in a community of practice because it enables production and sharing of knowledge 
related to reference models.  

In reality, few companies know the advantages of these practices and few are 
used to systematically share knowledge on these practices to continually improve 
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their NPD processes. To obtain these advantages companies have to incorporate 
these concepts into their strategies.   

Therefore, it would be very useful for these companies to have a Web 
environment that helps them to know how to integrate BPM to systematical 
knowledge production and sharing. The use of information and communication 
technology (ICT) combined with the Internet increases the access to knowledge 
and specialists, wherever users interested in BOK are. 

This environment could enable people to access reference models and all the 
information pertaining to them; to insert learned lessons and best practice related to 
the model activities to be shared with all stakeholders in the company; to access a 
community of practice, which allows contact with specialists and knowledge 
sharing. 

This article presents a proposal of a knowledge and web process portal, which 
offers an environment that enables organizations to define their own NPD 
reference models (standard process) — or even to use existing reference models—
and to continuously update the BOK associated with their reference models. 

It is important to emphasize that the use of this technology should be combined 
with other necessary aspects to create such an environment. Some of these aspects 
are: business strategies; knowledge management strategies and process; 
organizational culture; human resources management and so on. All these aspects 
contribute to continuous improvement of the process. This paper will deal with the 
development of a tool to manage NPD business process knowledge.  

The following sections briefly summarize research on BPM, NPD, knowledge 
sharing, and web portals.  Section 2 outlines BPM because of advantages of these 
management principles. Section 3 presents some NPD concepts and features. Since 
knowledge sharing and IT are powerful aspects of BPM, Section 4 describes 
knowledge sharing and web portals. Section 5 presents the goal of this project: to 
create a web portal to assist companies in using NPD. 

2 Business Process Management (BPM) 

Business Process Management is regarded as a best practice management principle 
to help companies sustain a competitive edge [1]. The roots of BPM may be traced 
back to the TQM (Total Quality Management) philosophy of the 1980s and to 
Business Process Reengineering (BPR) of the 1990s. Previous studies, e.g., 
Davenport [2], indicate that TQM is incremental, evolutionary and continuous in 
nature. Conversely, Process Re-engineering is radical, revolutionary and a one-
time undertaking. Based on a holistic perspective, BPM combines TQM and 
Process Re-engineering, and is regarded as suitable for performance improvement 
in most circumstances [1]. 

BPM is a structured and systematic approach to analyze, improve, control and 
manage processes to increase the quality of products and services. This approach 
depends on the alignment of business operations with strategic priorities, 
operational elements, use of modern tools and techniques, people involvement and, 
most importantly, on a horizontal focus that can best suit and deliver customer 
requirements in an optimum and satisfactory way [3, 4].   
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Hung [1] defines BPM as an integrated management philosophy and set of 
practices that incorporates both incremental and radical changes in business 
processes, and emphasizes continuous improvement, customer satisfaction and 
employees’ involvement. 

New product development (NPD) is often recognized as the key process to 
enhance competitiveness [5]. To this end, NPD improvement changes should be in 
harmony with BPM strategies to ensure the commitment with the company’s 
established aims. 

3 New Product Development (NPD) 

New product development is a business process carried out by a group of people to 
transform data on market opportunities and technical possibilities into information 
to assist the design of a commercial product [5, 6]. NPD is considered to be a 
critical business process to increase a company’ competitiveness, diversity and 
product mix—especially in the international market—and to reduce product 
lifecycle [5, 7]. 

 Some characteristics of NPD are: high level of uncertainty and risk in activities 
and results; important decisions made in the beginning of the process when 
uncertainty is higher; manipulation and generation of great amount of information; 
activities and information deriving from many sources and, because of this, in need 
of integration; multiple requirements considering all phases of product lifecycle 
and customers’ needs [7]. 

To obtain efficient management of product development it is necessary to make 
the process visible to all stakeholders. This may be achieved by business process 
modeling, which results in a map or representation that describes the company’s 
business process. It is possible to create such a business process model to define 
other instances in accordance with each company’s projects. Usually, a generic 
reference model is created for one industry sector, which may be used in other 
sectors. Thus, companies pertaining to the same sector can define their standard 
process models by adapting the generic reference model to their contexts. The 
instances may be created based upon standard processes for many types of 
projects. It is possible to obtain with a reference model a single vision of product 
development and, thus, to equalize the knowledge among all stakeholders 
participating in a specific development [7]. 

Some examples of NPD reference models with different levels of detail are: the 
PDPnet reference model [7], MIT Process Handbook [8] e CMMI [9]. The PDPnet 
model was adopted as a generic reference model to NPD in this work, which will 
be described in Section 5. This model synthesizes the best NPD practices [7]. This 
reference model contains following phases: product strategic planning; design 
planning; informational planning; conceptual design; detailed design; product 
production preparation; product launching; product and process follow-up; product 
discontinuation. The model highlights the integration of strategic planning and 
portfolio management; the incorporation of PMBOK concepts [10] into the 
planning phase; definition of integrated cycles for detailing, acquisition and 
optimization of products in the detailed design phase; insertion of optimization 



4 A. P. Jubileu, C. S. T. Amaral, J. M. H. Costa, M. L. S. Costa, H. Rozenfeld  

activities; validation of productive processes and techniques to meet ergonomic 
and environment requirements; and integration of product launching phase where 
other business processes such as technical assistance and sales processes are 
defined and implemented. 

Existing elements in the reference model—i.e., tools, methods, templates, best 
practices—can be adapted to the company’s NPD maturity level. This knowledge 
should be dynamic, that is, it should be updated to be consistent with new 
information. Some ways to share knowledge—knowledge sharing concepts 
(strategic resource to companies) and portals (one of the web-based tools)—are 
explained in the next section.  

4 Knowledge Sharing and Web Portals 

Since knowledge is considered to be the companies’ primary strategic resource, 
researchers and managers have tried to determine new ways to efficiently gather 
these resources and manage them to produce new knowledge [11]. There is an 
increasing need for companies to be pro-active—i.e., to support knowledge 
creation and reutilization—and to have systems that assist them in making 
knowledge sources or information available to users, wherever they are. In this 
direction, new Internet-based technologies facilitate information exchanging 
among companies and enhance collaboration among people, in synchronous and 
asynchronous ways. Moreover, these technologies improve knowledge generation, 
storage and transference [12].   

In this context, it is possible to use web portals—i.e., infra-structures that 
promote, through a single access point, the integration of people, applications and 
services. They allow the collection, management, sharing and utilization of 
information, structured (e.g., textual documents, web pages, etc.) or not structured 
(e.g., images, videos, sounds, etc.), available in many sources, such as application 
databases. Web portals provide these services in a secure, individualized and 
customized way, allowing the visualization of relevant information according to 
users’ permission [12, 13].  

5 Knowledge and Web Process Portal 

Nowadays, markets are generally perceived as demanding higher quality and 
higher performance products, in shorter and more predictable development 
lifecycle and at lower costs. Companies are using Information and Communication 
Technologies in their NPD activities to accelerate it, to increase productivity, 
facilitate collaboration, communication and co-ordination of NPD teams, foster 
versatility, produce and share knowledge on new products, improve new product 
decisions, and develop superior products [14]. 

The development of the Knowledge and Web Process Portal in this project was 
based on the aforementioned concepts. This proposal is also part of a broader 
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project, which aims at establishing a web environment to integrate many NPD 
tools. 

5.1 Objectives 

The purposes of this Knowledge and Web Process Portal are: 
1. To offer an environment that enables organizations to define their own NPD 

reference models or to use existing reference models. This reference model 
comprises best practices and describes activities, information and resources utilized 
in these activities, including methods, techniques and tools, as well as roles played 
by the people in the organization in charge of them. 

2. To manage the body of knowledge (BOK) associated with the NPD reference 
model. This BOK can be modified by a community of practice, producing and 
sharing knowledge about the model components. 

5.2 Methodology 

The research method adopted was of a hypothetical-deductive nature. A portal 
prototype was developed, which included a generic NPD reference model. The 
hypothesis was that a portal could facilitate the access to a reference model by 
companies, integrating systematic creation and sharing knowledge, to obtain the 
NPD continuous improvement. To this end, the PDPnet reference model [7] was 
made available to the community of practice (http://www.pdp.org.br).  

The method employed in the development of the portal was the Rational 
Unified Process (RUP) [15]. It is based on the iterative and incremental 
development by means of the following phases: conception, elaboration, 
construction and transaction. This method was chosen because it has an 
evolutionary character, necessary to make the portal requirements clear in each 
development phase, which are described in the next section. 

5.3 Requirements 

The portal functional requirements can be categorized into 5 categories: 
• To allow the portal administrator to insert the reference model components: 

activities, activity inputs and outputs, activity-detailing tasks and description, 
methods, techniques, tools and templates of documents (resources) used to 
carry out activities; and roles played by people in charge of activities;  

• To allow the portal administrator to import the graphic process model of 
process modeling tools and create a textual model accordingly and vice-versa;   

• To allow portal users (companies) to use the available reference models in 
order to define their standard NPD processes. The users may adapt the 
reference model to their contexts excluding or inserting activities and other 
model components. 

• To allow portal users to insert lessons learned about the NPD reference model 
to achieve the continuous improvement of the process. To this end, it is 
necessary to report lessons learned from using the model components 
(activities, information, tools and methods) and the knowledge about these 
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components. The related knowledge may include any object of the BOK 
(described in following). 

• To allow portal users to participate in a community of practice because it is a 
way of managing the body of knowledge (BOK) associated with the reference 
model. Users can access knowledge available in articles, presentations, books, 
magazines, research projects, academic work, sites, cases, news, events, 
dictionaries, e-learning courses, standards, guides, contact of specialists and 
formal courses. Any kind of information that carries tacit knowledge too. 
Furthermore, users can access the community’s comments about the BOK of 
the reference model. 

5.4 Functional Structure 

Figure 1 shows the functional structure of the portal. The idea is that 
users/companies could refer to a model—initially the PDP reference model [7]—
existing in the portal. The model contains information about tools, methods, 
procedures or routines, and document templates to assist in the accomplishment of 
the activities. 

The portal may also be used by users/companies as an instance to create their 
BOK using the structure developed in the portal. Once users create their standard 
process models, the information in them could be modified or criticized when 
allowed by the companies/users.  

The support to users to improve the knowledge related to standard process 
models will be provided by the community of practice (CoP), which will allow 
users to contact NPD specialists, access links to interesting websites, papers, books 
and other important research material. Thus, the portal will have a dynamic nature, 
promoting knowledge sharing among users, who in turn can improve their BOK’s 
on their standard process models. At the moment CoP support is being provided by 
means of PDPNet. 
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Figure 1 – Functional Structure of the Knowledge and Web Process Portal 

The integration with modeling tools allows the conversion of textual models in 
graphic models and vice-versa. 

6 Conclusion 

In the context of NPD management with BPM principles, web portals could be 
used to integrate people and provide access to information/knowledge 
collaboratively and with a cycle of knowledge retention, use and sharing. This 
cycle generates new knowledge, which is incorporated into NPD reference model 
activities, continually increasing companies’ capability in product development.  

It is hoped that the knowledge about NPD reference models will be used by a 
larger number of companies, since the content of the portal is open and free. 

The integration between the NPD reference model and the dynamic BOK allow 
users to select the knowledge more appropriated to their needs and even to define 
their own standard NPD process. Moreover a company can include in its standard 
NPD process part of the BOK available, so it can leverage the competency of its 
NPD team members. The participation in the available community of practice is 
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important to keep the company updated. Being free and open make it possible to 
be used by SME, which cannot sometimes afford to hire consultants to improve 
their NPD processes. 
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