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Abstract

Studies on innovation and technology management have emphasized the importance of integration between the research
and development (R&D) department and others involved with the product development process (PDP) as a relevant
practice for the good performance of technological innovation of product activities. This study addresses the topic of
transfers of technologies to new product projects and also integration practices between the R&D department and
others involved with the PDP. A qualitative study was conducted that was operationalized through two case studies at
large high-tech companies: One is Brazilian and the other is a multinational subsidiary in Brazil. Among its main result, this
paper represents and analyzes management practices that are favorable to integration in product development projects
that demand development and transfer of technologies, such as: participation of R&D personnel in market activities, the
adoption of virtual interaction mechanisms, and the application of methods such as technology roadmaps.
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Introduction

Technological advances allied with intensified competition,
not only on a local but also on a global level, have forced
companies to develop more complex products more quickly,
with better quality, and at a competitive cost. Although the
efficient development of new products is also recognized
as providing new opportunities for companies, the risk of
developing them and launching them cannot be neglected.

Studies on innovation and technology management have em-
phasized the importance of integration between the prod-
uct development process (PDP) and technology develop-
ment activities, traditionally carried out by the research and
development (R&D) department, as a relevant mechanism
for companies to achieve their technological innovation of
products objectives (Brettel et al., 2011; Jugend and Silva,
2010; Song and Song, 2010).

A product can be defined as any object designed and pro-
duced to meet a particular commercial purpose,and as such,
it can incorporate various technologies (Schulz et al., 2000).
The development of technologies refers to a special class of
project development that aims to produce new tangible ele-
ments, such as machines, tools, and systems (Burgelman et al.
2001; Gopalakrishnan and Santoro, 2004). These technolo-
gies can then be transferred to product development pro-
jects (Green et al., 1996; Magnusson and Johansson, 2008)
and generate technological innovations of processes or
products. The technological innovation of products depends
on work that adds knowledge that belongs to several func-
tions and specialties of a company (multifunctional nature)
with the intent of developing and launching a product that
has a specific commercial application of new knowledge.

This study defines integration between R&D and the PDP
as the collaborative and interactive work between different
departments and specialists at a company with the objec-
tive of creating knowledge and/or technological solutions to
be transferred to one or more products during the PDP
(Calantone and Rubera, 2012; Drejer, 2002; Nobelius, 2004;
Olson et al., 2001).

A study published by Product Development & Management
Association (PDMA), which collected information from 416
executives who work in different industrial sectors and who
are directly involved with the PDP, demonstrated that good
integration management is one of companies’ frequently
adopted practices that present high levels of performance
related to product development (Barczak et al., 2009).

However, some studies indicate that integration between

the R&D department and those involved with the PDP (en-
gineering, manufacturing, and supplies and marketing, for

ISSN: 0718-2724. (http://www.jotmi.org)

J.Technol. Manag. Innov. 201 3,Volume 8, Special Issue ALTEC.

example) is not considered to be a trivial activity (Griffin
and Hauser, 1996; Jugend and Silva, 2012; Song and Song,
2010). Maltz et al. (2001) and Brettel et al. (201 1) state
that the presence of cultural barriers, difficulties in commu-
nication and common understandings, and different depart-
ment objectives can be underscored as aspects that hinder
the integration of different functions involving the PDP and
technology development.The challenge of achieving effective
collaboration is further increased, not only by physical dis-
tance, but also by differences in languages, culture, education,
government regulations and time zones.

In relation to the technological innovation of products ac-
tivities, different from smaller companies, medium and large
high-tech companies deserve special attention because they
are the ones that have the conditions needed to carry out
systematic technological innovation activities in product de-
velopment, as they normally own the resources needed for
such, including: facilities, machines, proper labor, investments
in R&D, and specific competences in project and product en-
gineering. Furthermore, at large companies, those difficulties
related to integration in product development tend to mani-
fest themselves in a more intense manner; after all, it is com-
mon to find greater functional division at these companies
as well as the geographic separation between departments/
functions involved with these development jobs (Eppringer
and Chitkara, 2006; Song et al., 2000).

For these reasons, the objective of this paper consists of
presenting and comparing the technological innovation pro-
cess for products and management practices for integration
between the R&D department/function with the other func-
tions involved with the PDP. For such, besides the theoretical
review of the theme, a qualitative study was conducted and
operationalized through two case studies at large high-tech
companies: one is a Brazilian company and the other is a
Japanese multinational.

This paper starts with a literature review of the theme, and
then, those aspects that refer to the research method em-
ployed in the study are handled. After that, the companies
that were examined and the results obtained in this study
are presented. In conclusion, final remarks are outlined.

Literature Review

Burgelman et al. (2001) define technology as the results of
specific activities by a company that transfers findings, inven-
tions, and the development of new knowledge to its prod-
ucts and processes. DT refers to the process of acquisition
and/or development of knowledge so that it can be trans-
ferred and used in product projects. Figure |, which Evans
and Gausslin (2005) proposed, illustrates the idea of tech-
nology development and transfer to a company’s products.
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Cerra et al. (2010) points out that DT is often associated
with technological strategy. Technological strategy can be
defined as the orientation of a company’s plans, programs,
efforts, and actions within the scope of R&D activities as
well as the company’s other functions, aimed at strengthen-
ing and/or expanding its technological capacity in order to
contribute toward achieving the business’ objectives.

The R&D function is indicated in several studies about in-
novation and technology management as one of the most
important and traditional forms found at companies for the
development of technologies (Bound and Houston, 2003;
Souder et al. 1997).Whitney (2007) points out that the R&D
function has a dual attribution at companies: Research is the
development of new ideas to solve a problem or take ad-
vantage of an opportunity, and development is the attempt
to operationalize those ideas that stem from research
activities in order to test, refine, and prepare them for
commercial applications.

The generation and mastery of technologies has a more am-
ple scope than does product development because it enters
the generation and development of new knowledge to be
applied directly or indirectly to a specific product or pro-
duction process.The technology can serve as an opportunity
or a limitation (technological possibilities and restrictions)
for the PDP because the possibility for developing a spe-
cific product may depend on variables that the technologies
determine, such as: the availability of technology, possibility
and restrictions for the development of this technology, and
possibilities for the transfer of technology to product devel-
opment programs.

In dealing with the transfer of new technologies to new
products, Shulz et al. (2000) and Creveling et al. (2003)
recommend ensuring that only flexible, robust, and ma-
ture technologies be transferred to new product projects.
The logic of these authors consists of seeking to take ad-
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vantage of the technology developed in different company
products and to avoid problems of quality, cost, and pro-
gramming of times for new product development activities
due to immature or uncertain technologies incorporated
into the products.

Projects for new products often depend on the develop-
ment and transference of new technologies.Therefore, these
projects require the collaborative and interactive work of
various roles and skills (i.e., the need for integration be-
tween a company’s R&D and other functions involved with
their PDP) - for example, marketing, engineering, supply, pro-
duction, and logistics. (Calantone and Rubera, 2012; Jugend
and Silva, 2010; Nobelius, 2004; Song and Song, 2010).

Interpreting what the authors had addressed regarding the
subject of integration between the roles of R&D and others
involved in the PDP (lansiti, 1 998; Nobelius, 2004; Park et al.,
2009; Song and Song, 2010), we understood that this inte-
gration occurred when interactive and collaborative work
occurred between the different roles and skills, with the ob-
jective of creating technical knowledge and/or solutions that
can be transferred to one or more products during the PDP.
For Priest and Sanchez (2001) and Calantone and Rubera
(2012), the work of integration is not a simple activity. Jo-
hansson et al. (2006) illustrated the complexity of integra-
tion by emphasising that the role of technology development
needs to jointly operate with those roles that work with
the PDP, as they need to provide new ideas, materials, com-
ponents, and tools for such product development activities.

The work of Griffin and Hauser (1996), Park et al. (2009),
and Song and Song (2010) all highlighted the difficulties of
enacting integration, mainly as a result of company growth
and resulting increases in management complexity. Normally
certain roles, such as marketing, engineering and R&D, be-
come very specialised regarding their different visions and
goals. As such, they often act in isolation and with insuffi-

Technology
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Product
Development
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Figure |:Technology Development and Product Development (Source: Adapted from Evans and Gausslin, 2005, p. 32).
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cient collaboration, communication, or sharing of knowl-
edge with the other departments. Nevertheless, as Farjoun
(2010) noted, successful innovative activities depend a great
deal on the systematic and collective participation of vari-
ous specialist skills and require management mechanisms
that encourage the combination and sharing of routines and
knowledge between these different specialists.

To overcome the difficulty of such integration, recent re-
visions have shaped the relevant literature in the area of
innovation and technology management that deal with the
subject of product technology innovation and integration.To
minimise problems resulting from cultural barriers between
departments involved in the product production process
and related technologies, Maltz et al. (2001), Love and Roper
(2009), and Park et al. (2009) proposed the use of cross-func-
tional teams as a good managerial practice to increase the
transference of knowledge and to achieve the integration.

Leendres and Wirenga (2002) noted that as a result of face-
to-face contacts, a greater degree of collaboration and inter-
action between the roles occurred when they worked in the
same installations. In other words, when referring to physical
proximity. As noted by Allen (1977), people are hardly likely
to collaborate if they are more than 50 feet apart. Brettel
et al. (201 I) recognised that it was beneficial for integration
that the R&D and engineering managers participate in the
activities of market research and have contacts with clients
along with personnel from marketing.

The Technology Roadmap (TRM), which aims to represent,
through graphs, the connection between company objec-
tives, product portfolios, and the development of technol-
ogies (Phaal et al., 2004; Oliveira et al., 2012), is also rec-
ommended, by some studies, as useful for the integration
between the PDP and DT studies (Phaal et al., 2004). The
reason is that the development of the TRM does project the
adoption of management practices that intensify functional
integration, such as the formation of cross-functional teams
and the applications of methods including quality function
deployment, stage-gates, and brainstorming, among others.

Research Method

With the objective of presenting and comparing the tech-
nological innovation process for products and management
practices for integration between the R&D department/
function with the other functions involved with the PDP, it
was decided to use the qualitative research approach. The
reason is that although the research variables are hard to
measure, it became necessary to understand the opinion of
people concerning these variables and, thus, following Bry-
man’s (2006) recommendations, the presence of a field re-
searcher was necessary.
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The case study method was used as the research procedure,
which, according to Yin (2005), is fitting when searching for
a greater understanding of the researched, contemporary
facts. Furthermore, according to Yin (2005), the case study
permits an intense analysis of a relatively small number of
situations and, at times, the number of cases drops to one
because emphasis is given to an ample understanding of the
phenomenon.

The choice of companies was intentional. In a preliminary
contact with the professionals, it was observed that they
have the requirements that are considered indispensable for
participating in this study, which are: presence of a structured
R&D department and systematic development activities as
well as the transfer of technologies to its new product pro-
grams. Furthermore, with the objective of researching large
companies, the Brazilian Institute of Geography and Statis-
tics (IBGE) classification was used. According to this institu-
tion, large industrial companies are those that have more
than 500 employees.

In field research, semi-structured interviews were con-
ducted (a research script was followed that used open and
closed questions). Two companies were visited. Their direc-
tors and representatives of the R&D, marketing, engineering,
and production departments were interviewed.

Presentation and Analysis of Results

The empirical results obtained through case studies are pre-
sented and analyzed here.Topic 4.| provides a brief charac-
terization of the researched companies. The following top-
ics present and analyze the transfer of technology to the
PDP at the two companies and, also, their main management
practices adopted for conducting the integration in product
development works that require technological innovations.

Characterization of the Companies
Company A

The company is a Japanese multinational that was present
in 31 countries. In Brazil, it mainly operated in the optical
and industrial automation segments. Its head offices are lo-
cated in the city of Tokyo, Japan. It has R&D centers at its
head offices and in the United States of America (USA) and
Singapore.

It has had operations in Brazil since 1973. Currently, at this
unit, it has 370 employees distributed throughout its factory
located in the city of Sao Paulo and in an office that has
the following functions: engineering, quality, and marketing,
located in Sao Paulo. Fifty of these employees are allocated
to new product development activities, inserted in the engi-
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neering function.The Brazilian unit mainly serves the chemi-
cal and petrochemical sectors and, on a smaller scale, the
avionics sector. Besides supplying the entire country, the unit
installed in the country serves the South American market,
especially Argentina, Colombia, Chile, and Peru. Considering
the past five years, the Brazilian unit together with the head
office developed four platform products that gave origin to
several derivative products, many of which developed at the
Brazilian unit.

Company B

Company B operates in the industrial automation segment.
It comprises 12 units located in Sao Paulo state and a pro-
duction unit in the USA. It has nearly 900 employees, 140 of
which are allocated to R&D and engineering activities.

It began its activities with the objective of providing services
and providing industrial automation products for the sugar
and alcohol sectors, which mainly occurred by virtue of the
industries’ needs in the region where the company is lo-
cated. At present, besides the sugar and alcohol sectors, the
oil and gas and mining sectors are also main clients. Nearly
30% of sales are to the foreign market. The company only
develops products in catalog form.Almost 10 new products
are developed annually (between platforms and derivatives).
The main product platforms it commercializes are the pro-
grammable logic controllers (PLCs) and pressure, density,
and temperature transmitters. The company destines nearly
0% of its revenues to innovative activities, and it has regis-
tered 27 patents.

Considering its product portfolio, the company mainly
works on developing precision mechanics technologies,
software, and electronics, which are transferred to its prod-
ucts (PLC portfolio and pressure, density, and temperature
transmitters).

Transfer of Technologies to the Product
Development Process

Company A

Company A formally separates product and technology de-
velopment. It has three R&D centers located in Japan, the
USA, and Singapore, which work specifically with the objec-
tive of researching and developing new technologies.

The company’s branches have the autonomy to conduct
product and technology development that meets its local
needs and that does not demand great investments. How-
ever, the more complex development projects that involve
more resources (financial, structure, and personnel) should
be sent for analysis and deliberation by the head office.
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Considering the products that the Brazilian branch offers,
most of the development of technology needs occurs with
electronic technologies, optical technologies and, on a small-
er scale, telemetry technology.These technologies are trans-
ferred to the product portfolio that the company develops
and produces (pressure instrumentation equipment, PLCs,
and digital distributed control systems, for example).

Every three years, the company’s strategic plan is elaborated
at the head office, and its results are reviewed every se-
mester. Information resulting from strategic planning and
the respective reviews (these results include: products and
technologies to be developed) are sent to the branches, and
they guide the activities of their diverse functions (including
engineering, marketing, and R&D).

The moments of strategic planning are determining periods
for deliberating on products and technologies to be devel-
oped. During these periods, the development technologies
that are without any immediate commercial application are
decided, as are the needs for product development (nor-
mally: platforms and radically new ones) and, consequently,
the needs for developing technologies to be transferred to
these products. A criterion normally used in relation to DT
is the potential the technology will have to be transferred
to several products (current and/or future portfolio), that
is, its degree of flexibility and maturity. This practice was il-
lustrated based on the following example:

The company’s R&D in Tokyo has been working on the de-
velopment of a wireless technology for more than a year
(permits connecting different points without the need for
wires). Through definitions presented by the technology
roadmap that has been developed and implemented, the
company believes that in five years, this will be the pre-
dominant technology in industrial instrumentation. Thus, the
company’s roadmaps (maps of products and technologies
to be developed) have already sent and directed their R&D
centers to develop this technology as per the deadlines that
the roadmaps stipulated. After making this technology ma-
ture, the company intends to adapt and to transfer it to its
various instrumentation equipment and thus offer its clients
automation products that do not need the physical presence
of cables, offering gains in flexibility.

Before the transfer of new technologies to products, the for-
mal and systematic procedure is to test the various configu-
rations of the technology developed, to build prototypes of
this technology, and to submit these prototypes to different
conditions of stress. These activities aim to analyze whether
the technology complies with the desired requirements and
whether they are robust enough to be transferred to the
product portfolio. Figure 2 illustrates this situation.
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Company B

The company uses three mechanisms for decision-making
about the products and technologies to be developed: stra-
tegic planning, board meetings, and identification of immedi-
ate needs for development.

Strategic planning is associated with the planning of prod-
ucts and technologies for a period of five years.The discus-
sions and decisions made in strategic planning are strongly
influenced by results that stem from market research. The
president and company directors participate in the strategic
planning activity.

Board meetings and the identification of immediate needs
for development reflect the portfolio review activities
(short-term). Area directors meet systematically every two
months with the purpose of reviewing and deliberating on
the immediate needs of new projects (DP and needs for de-
veloping and transferring technologies) and also the possible
discontinuity of products.

The company does not separate the product and technol-
ogy development. No R&D function is dedicated exclusively
to the DT task while another is dedicated to engineering,
being responsible for product project activities, process
project activities, and preparation for production.A function
called R&D, as per the diagnosed needs, develops products
as well as technologies. In the evaluation of those inter-
viewed, by integrating these activities in the same function,
the company obtains greater agility in product development
tasks that depend on the development and transfer of tech-
nologies. This provides them with a competitive advantage
in the face of their main competitors (normally represent-
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ed by sector multinationals) that generally are slower in
development activities.

Taking into account the main families of products produced
and commercialized, the company predominantly works
with the development of precision mechanics technologies,
software, and electronics, which are transferred to its prod-
uct portfolio. A criterion systematically observed in terms
of DT is its degree of flexibility, that is, the potential to be
transferred to diverse products (current and/or future port-
folio). The company is currently developing new micropro-
cessor solutions. After making this technology mature, the
company intends to transfer it to its field equipment which,
by virtue of this new technological solution, will offer ad-
ditional functions.

Before the transfer of technologies developed to products,
the formal and systematic procedure is to test the various
configurations of the technology developed, to build proto-
types of this technology, and to submit these prototypes to
different conditions of stress. Such activities aim to analyze
whether the technology meets the desired requirements
and whether they are robust and mature enough to be
transferred to the company’s product portfolio.

Practices for Integration between the R&D Depart-
ment and the Product Development Process

Company A

The president of the Brazilian unit participates actively in
strategic planning activities and reviews at company head-
quarters. He is responsible for presenting results and elab-
orating on action plans together with the directors and

< Product Line 1
New technology ,/'
forthe company | /
le: wireless): |,/ )
R&D  F----- I (example: wireless) k----p Product Line 2
-Mature \\
- Robust N
1
Product Line 3

Figure 2:Technology transfer to the company’s products.
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managers at the branches in Brazil and South America. This
practice facilitates the sharing of knowledge and deployment
of strategic plans defined by top management to the other
branches.

With the purpose of identifying the needs of closer clients
and making the customizations needed for their products,
the branches should continuously monitor the specific
needs of the market in which they operate. In this sense,
the Brazilian unit strives to meet the needs of industries
installed in South America in terms of industrial automation
equipment. In order to identity the needs of these clients,
the Brazilian unit uses traditional market survey activities
conducted through the marketing function. With the intent
of receiving information directly from the market, engineer-
ing representatives were observed to collaborate with mar-
keting personnel in activities such as contacting clients and
participating in sector trade shows.

The collocation at the Brazilian branch occurs between the
marketing and engineering functions. The production func-
tion, in turn, is located at the unit’s factory in another in-
stallation (with the unit’s factory). According to those inter-
viewed, this practice facilitates face-to-face contact between
marketing and engineering representatives, which favors in-
teraction and consequently improves the sharing of knowl-
edge between these technical and managerial areas involved
in new product projects.

However, in product projects that demand technological
innovations, collocation is a factor that inhibits integration.
That is the reason why the R&D centers are geographical-
ly located distant from the branches (in other countries).
Furthermore, the company is able to harness local markets
while using expertise available world-wide. The company
tries to minimize this geographic distance and increase the
integration among marketing, engineering, and production
functions at each branch with R&D centers (located in Ja-
pan, the USA and Singapore), through the adoption of vir-
tual tools such as the Internet and Intranet. This means that
R&D company employees are working together with more
people than ever before. Furthermore, aimed at improving
integration in technology and product development, market-
ing, engineering, and production managers and coordinators
from the Brazilian unit frequently visit the head offices in
Japan and the company’s other R&D centers.

The formation of cross-functional teams with representa-
tives from the engineering, production, and marketing func-
tions is a practice institutionalized by the Brazilian branch
for new product projects. Marketing personnel tend to have
more intense involvement in the predevelopment phase,
when the company needs detailed information concerning
client needs; during the development phase, the function is
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temporarily removed from the project because the technical
development work becomes the responsibility of engineer-
ing and production. It is worth noting that in projects that
demand technological innovations, R&D representatives are
inserted in these teams (during the predevelopment, de-
velopment, and post development phases). In this case, in-
teraction and collaboration occur through mechanisms of
virtual tools and onsite visits, as already mentioned in the
above paragraphs.

Company B

At this company, the marketing director and main managers
and coordinators are people who have already worked in
R&D (the department that Company B uses to carry out
typical engineering and R&D attributions). This provides
for greater alignment of visions between these two func-
tions (technical and managerial for development work) and
also strengthens collaboration between them, as there has
already been prior work experience among the members
who work in the development and marketing functions.
Furthermore, the company understands that because they
know the technical attributes of the product and technology,
marketing personnel is sufficiently trained to understand the
needs of clients and transmit this information in a satisfac-
tory manner to R&D.

Cross-functional teams are formed in every product de-
velopment project that contains technological innovations.
These teams have representatives from R&D, production,
supplies, and marketing. However, it is not unusual for fail-
ures to occur in these projections or operational problems
during the execution of such projects. When this occurs, a
new team is formed, called a “workforce,” led by an area
director, to try to fulfill the development activity within the
allotted timeframe.

However, it was observed that different from the literature’s
recommendation (Maltz et al., 2001), it is an exclusive attri-
bution for marketing and employees who work “in the field”
(installation and technical assistance) to capture information
about client needs, that is, the company does not use rep-
resentatives of the functions that work at tasks related to
defining product and process projects; and, identification, de-
velopment, and mastery of new technologies, to be carried
out jointly with marketing activities related to contacting
clients and market surveys.

The company indicated that physical distance is an inhib-
iting element for integration between marketing and R&D
departments for technological innovation of product activi-
ties. At this company, marketing is installed in a building far
from R&D, which hampers interaction between the two.
With the objective of minimizing this problem, the company
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has already initiated construction of an installation that joins
these two functions in a same building.

With regard to the technology roadmap method, the com-
pany signaled its implementation as a future tendency in its
efforts involving the technological innovation of products.
Although they still do not adopt this method in a formal
manner, it is known, and its managers show the likelihood
of joining forces to initiate its implementation in future pro-
jects for the development of products and technology.

The company also underscored that as its technology devel-
opment projects achieve new results, the respective leaders
call meetings with managers of other projects that are in
progress.The purpose of these meetings consists of sharing
knowledge developed and acquired in these projects with
other functions and verifying the immediate possibilities
of applying the technology being developed to other new
product projects. This practice tends to benefit integration
because besides generating gains from the analysis of possi-
bilities for applying the technology developed to other new
product projects, it also intensifies the sharing of knowledge
acquired from DT works by the R&D department with oth-
er departments at the company.

Analysis of Results

Because Company A has R&D activities for technologies to
be developed for future times (often only with the intention
to strengthen its technological capacity and, without the im-
mediate concern, to transfer it to new product and/or pro-
cess projects) and it uses its R&D centers to establish the
development of these technologies, it is possible to affirm
that in a manner coherent with the proposals by Cerra et
al. (2010), the company is concerned about outlining tech-
nological strategies. The decisions about the development
of platform or radically new products and technologies are
made by top management at the company headquarters.
TRM assists the decision process for the development of
products and technologies and also the promotion and ori-
entation of development works to be attributed to the com-
pany’s R&D centers and units.

Differently, Company B does not have strategies that orient
plans, programs, and efforts with the intent of strengthening
its future technological competences, without an immedi-
ate and well-identified commercial objective in the form of
a product or process. The development of technologies at
this company is seen as a specific phase of the PDP; that of
developing knowledge seen as necessary and applying it to
a product and/or process for a specific and already well-
defined production process.

The different sizes, organizational structure, availability of
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resources (human, financial, material, and property) and
business objectives explain these different strategies related
to the development of technologies at the two companies.
In this sense, it is worth noting that Company A is a tech-
nology-based multinational present in 3| countries and has
R&D centers with the exclusive attribution of working in
DT. Company B, in turn, although also a large company, op-
erates mainly in Brazil and integrates the typical engineering
and R&D areas in the same function.

When deciding on technologies to be developed, the two
companies expressed concern in selecting those considered
flexible; that is, those with potential to be transferred to a
broad range of already-existing products or products yet to
be developed. This was illustrated by Company A, through
the example currently in effect, regarding the development
of wireless technology, and, by Company B, from its efforts
to develop new microprocessor technologies. This practice
adopted by the two companies converges with the recom-
mendations of some studies about good development and
transfer of technology practices to one or more products in
the PDP (Schulz et al., 2000).

With the objective of analyzing whether the technology de-
veloped complies with the desired requirements, within its
planned lifecycle and, whether it is robust enough to be trans-
ferred to its products, both companies construct prototypes
and submit them to different stress conditions as procedure.
Analyzing this fact,a convergence can be observed between
this practice adopted by both companies and the recom-
mendations of developing and transferring technologies to
one or more products in the PDP presented by the stud-
ies by Shulz et al. (2000) and Creveling et al. (2003), as the
companies are actually concerned about simply transferring
technologies considered robust to their product projects,
which is mainly done through the construction and testing
of prototypes.

The geographical distance between the R&D centers and
the units spread about the world hampers the formation
of cross-functional teams for developing products with high
technological content at Company A. With the intent of
minimizing this problem, the company has adopted virtual
mechanisms to bring specialists closer together, especially
those in marketing, engineering (Brazilian unit), and R&D.
According to those interviewed, which corroborates the
recommendations by Eppinger and Chitaka (2006), the in-
sertion of information technology mechanisms has the po-
tential of improving communication standards and transfers
of knowledge (especially tacit) in the development of prod-
ucts that depend on the integration of specialists located in
different countries. At the company’s Brazilian unit, the con-
cern about integrating marketing and engineering specialists
in market survey activities that refer to the identification
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of local needs of clients and development projects of less
technological complexity was observed.

At Company B, the formation of cross-functional teams is
an institutionalized practice in projects for developing prod-
ucts with high technological content. Intense integration
was observed, especially between the R&D and marketing
functions. The profile of the main marketing managers and
coordinators contributes to this. These managers and co-
ordinators have already worked in R&D and, thus, have the
technical knowledge of products and technologies and also
recognize the functions limitations and possibilities. Besides
that, because the professionals in these two functions have
already worked together, the collaboration and interaction
among the participating members of these teams tends to
be intense, as a given level of social relationship (friendship)
already exists between them.

At Company B, different from the recommendation in the
proposals by Maltz et al. (2001), the exclusive attribution
of market was observed to be the capturing of information
about client needs. However, the technical training of its
representatives has facilitated the interaction and the shar-
ing of information with specialists from the R&D in product
projects that depend on the development and transfer of
technologies.

Final Considerations

The functional integration demanded by product projects
that need the development and transfer of technologies
have additional complexities in relation to the product de-
velopment programs that do not demand technological in-
novation efforts. After all, these projects also require the
integration of R&D activities and structure (for the iden-
tification, development, mastery and transfer of technolo-
gies) together with the other functions of a company in-
volved with PDP, such as engineering, production, supplies,
and marketing.

This study contributes by presenting a set of favorable man-
agement practices for integration to product development
projects that demand the development and transfer of tech-
nologies. Furthermore, it also underscored differences be-
tween development of products and of technologies, often
still confused within the business as well as the academic
environments.

The application of practices identified in this study can pro-
vide subsidies that help to bring different functional spe-
cialists closer together, as they often work geographically
distant from one another, and they have divergent visions
and difficulties in common understanding about the devel-
opment of products and of technologies. These differences
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tend to hamper several activities related to the develop-
ment of technologies and products, such as the translation
of client needs into technical requirements for products,
and, consequently, jeopardize the performance of product
projects that demand technological innovations.

In face of this, this paper, through a literature review and
case study, presented concepts about the transfer of tech-
nologies to new product projects and integration among
development of technologies activities, often represented by
the R&D department, with the others involved with PDP
and management practices that favor this integration. The
empirical results of this study should, however, be viewed
carefully because even considering that the companies stud-
ied stand out in terms of technological innovation activities
for products, by virtue of the limitation of the method em-
ployed, its results cannot be generalized.

Finally, it is expected that the results of this study can add
to the theoretical framework about management practices
for the development of technologies and of products, con-
tributing to the areas of knowledge in innovation manage-
ment, technology, and the PDP. Furthermore, this paper is
expected to also stimulate future research associated with
the theme of integration in new product development.
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