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Abstract 
This work present a restructuring of the NPD process held in an Institution of Science and 

Technology, which is one of the world leaders in their field. The survey was conducted along the 

lines of Action Research. The results were obtained from the understanding of R&D as the 

Operations Area. 
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Introduction 

 
Organizations are dynamic structures that need to be constantly adapting to meet the market 

demands, suppliers, supporters and employees, besides being in constant marketing breakthrough 

(Biedenbach & Söderholm, 2008). However, these changes are not trivial, given the difficulties 

in defining the new reorganization, implementation, resources required, in addition to 

measurement of the benefit to be achieved with the proposed changes (Paton, Beranek, & Smith, 

2008). In other words, it is necessary that all involved for making decisions needs to be aware of 

the changes to be realizing. These as well as on all aspects involved in this process, such as 

resource utilization and benefits to be achieved. The definition of the problem to be overcome, 

identifying the issues to be addressed and planning, are nevertheless fundamental in the early 

stages of this organizational process cycle (Greiner & Cummings, 2004; Gupta, 2013; Nakhoda 

& Alidousti, 2011). 
 
Despite the large number of theories and publications on organizational changes, these 

materials very often present conflicting information, with some absences empirical foundation. 

Kotter (1995) contributed strongly about this known when he wrote the article "Leading 

Change", in Harvard Business Review, which outlines the eight steps to implement change 

management in organizations. However, other studies highlight that there is still a long way to go 

and that the eight sequential steps, highlighted by Kotter, cannot be taken as a rule for all 

institutions, considering some of them are unable to follow them (Appelbaum, Habashy, Malo, & 

Shafiq, 2012; Burnes, 1996). This can impair the performance of both researchers and managers 

in specific actions implementing structural reorganizations, because the nuances of contemporary 

management (By, 2005). 
 
It is noticeable that the management changes are necessary for organizations, though with 
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considerable difficulty, requiring managers effective strategies in achieving institutional goals. 

For this paper, will focus the reality found in the Institutions of Science and Technology (IST). 

These are understood as those relating to the governance and conduct research (basic and 

applied) of scientific or technological nature (BRASIL, 2004). The research adopt the 

methodology of action research, the implementation of a process of PPM focused on NPD in a 

public institution of R&D in biotechnology. For these institutions, there are need for adjustments 

to their business models in order to remain at the forefront of scientific and technological 

development, both nationally and internationally, given the global race for knowledge applied. 

Not only that, to achieve good results it is necessary that this adoption occurs in a limited time 

period, counted from his generation, given the accelerated dynamics of the emergence of new 

solutions globally (Gomes & Atrasas, 2005). The challenge of turning knowledge into innovative 

products and services that may be incorporating into the production process, generating benefits 

for the public involved, happens to be one of the obstacles faced in the process of Research, 

Development and Innovation (RD&I). 

 

Context 

 
When analyzing the global context, it is perceived that major transformations guide the day to 

day world scenario, taking technological developments (in the most diverse fields of knowledge) 

as your main driver (Cornell University, Insead, & WIPO, 2013). It can be said that the current 

market is dominated by the who owns and knows how to transform knowledge into products, 

processes or services that have value to society (Durmuşoğlu, Calantone, & McNally, 2013). 

Thus, it is observe that innovation is one of the prominent themes and strong strategic potential 

for the placement of public and private institutions of Science, Technology and Innovation in 

their respective markets. 
 
For ISTs able appropriated the knowledge generated within their structures, for the 

productive sector, it is chosen by the New Products Development process (NPD). This adoption 

of innovation by NPD in their missions and their practical applicability is quite visible in R&D 

institutions and universities of developed country. In these places, they act as drivers of 

innovation, through which companies are trained in knowledge and skills regarding new 

technologies, especially the industrial level but interesting enough to earn profits along to 

underdeveloped or developing countries (BIN, 2008). 

 

 However, for this to materialize and become more real in institutions, are necessary 

executions of more accurate and appropriate to the new challenges management practices (Leite, 

2004). Nevertheless, traditional methodologies not so good to be applied to new contexts. The 

new standards of efficiency, performance and excellence, require news methodologies. One of 

the tools for this strategic management of technological innovation is related to Project Portfolio 

Management (PPM), to position the institutions, with respect to the actions and directions that 

they can (and should) have in order to act in gaps where the results are more satisfactory 

(Wheelwright & Clark, 1992). With this, their gains in efficiency and effectiveness, and better 

results on the use of temporal, financial and professional resources. 
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Methodology 

 
To reach the proposed goal, we performed a single case study in a company with relevance in the 

scientific and economic context. This option methodological approach was because it is intend to 

address questions about the "how" and "why" actions occurred, and the results achieved, typical 

approach of explanatory studies (Yin, 2009). 
 
With respect to data collection, we used mainly the technique known as action research. 

Early papers on this methodology date back to the work of Lewin (1947), which brought a new 

option methodological research to better understand the facts from a survey taken when 

interacting with the course of actions. Furthermore, the research shows how an action is different 

from the commonly used epistemological approach, yielding new insights into the problems and 

ways of their solution, due to the fact of being actively participating shares. 
 
However, the evolution and consolidation of this methodological approach to the area of 

Operations Management, occurred with Coughlan and Coghlan (2002), which show that the 

technique of action research can be scientifically used in this area and that its results can be 

enjoyed both practical contribution where it was applied and for the advancement of knowledge. 

These methods render the research more integrative and interactive that can enlarge the specific 

results being studied (Pannirselvam, Ferguson, Ash, & Siferd, 1999). 
 
These concepts of action research were use when the activities described in this article, 

aimed at solving practical problems in an organization. However, the researchers participated 

directly and jointly with stakeholders, which brought contributions not only practical for solving 

the problems in a structured way, but also provided a scientific learning environment, 

contributing to the deepening of the concepts and addressing issues present state of the art 

(Coghlan, 1994; Schein, 1995). The activities undertaken as well as the results from this 

approach will be the subject of discussion in the following sections. 
 

The macro process of RD&I in Embrapa Tropical Agroindustry 

 
The Brazilian Agricultural Research Corporation (Embrapa) operates in the PD&I focused on 

developing technologies promoting the economic, social and environmental development. One of 

the largest tropical agricultural research in the world, operates in the coordination of the National 

Agricultural Research System (SNPA), in Brazil, responsible for technological and economic 

development of Brazilian agriculture (Embrapa, 2013). The Embrapa Tropical Agroindustry is 

one of the research units of Embrapa. Currently, its mission is to "facilitate, through research, 

development and innovation, solutions to the sustainability of production chains of tropical 

agroindustry, for the benefit of Brazilian society" (Embrapa, 2008). This institute works toward 

the challenges to glimpse the holistic context of agribusiness systems, in which the various 

segments of production chains are framed by institutional and organizational environments that 

influence and are influenced by levels of governance and capacity building, skills and 

competencies of the respective actors chains (Chen, Paulraj, & Lado, 2004; Vasconcelos Neto, 

Leite, & Araújo, 2013). 
 
The macro process of RD&I, at Embrapa Tropical Agroindustry can be understand as 
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involving at least six cyclic steps, namely: survey and prioritization of demands; planning and 

execution of the research; development and technology validation; technology transfer; 

technology adoption; evaluation of impacts (economic technologies, social and environmental). 

All steps in this process are intended effect innovation in the productive sectors linked to tropical 

agroindustry. For this to happen, innovation needs to observe this as inherent to business 

strategy, thus requiring the constant creation of technologies, from individual and organizational 

processes (Burgelman, 2002). It is necessary that institutions have, in one of the pillars of its 

management, the importance of innovation (here with the focus on technological innovation) and 

its value to position the organization within the strategic landscape of the contribution to 

economic development, social, and environmental context as a dynamic capability (Dobni, 2008; 

Lawson & Samson, 2001). 
 
Another highlight for the contribution of the development and implementation of 

technology solutions process by IST concerns the development of partnerships that are 

complementary and synergistic (Cheung, Myers, & Mentzer, 2010). The perceptions of the 

advantages and benefits of these interactions were studying by Chesbrough, that questions the 

traditional vertical model innovation practiced by organizations (Chesbrough & Appleyard, 

2007). He claims that these institutions may use ideas of institutional partners, their structural 

and scientific capabilities in order to leverage research and development of technologies through 

the various contributions that these interactions can bring. With this, can be expanded scope of 

operations, reduce duplication of structures (which in many cases are underutilized) as well as 

expedite the process of finalization and implementation of proposed technological solutions for 

R&D (Oke & Idiagbon-oke, 2010). 
 
These perceptions about open innovation see complement to the concepts of interaction 

not only between the ISTs , but among these, the private sector and different government spheres 

and representations, according to the concept of Triple Helix (Etzkowitz, 2013). This concept 

calls for innovation, including technology, has better speed and possibility of meeting the social 

demands as they arise through the interaction between the actors in the categories listed. Aiming 

to work these concepts internally more effectively, the Embrapa Tropical Agroindustry spent 

undertaking a coordinated manner involving analysts and researchers for scientific and market 

shares research or projects that signal results purposive technologies mappings. 
 

Technological Forcasting 

 
In 2010, the Department of Strategic Management (SGE) of Embrapa (Brasilia-DF) initiated a 

redesign of organizational charts of Research Units, aiming their adaptations and updates against 

technological challenges that were present over the years (Pereira, Sá, França, & Euclides Filho, 

2011). This process contributed heavily to that, adjustments were made in macro process of 

RD&I in Embrapa Tropical Agroindustry. Thus, we established a new sector of Management of 

Prospection and Evaluation of Technologies (SPAT), which contributed to changes significant in 

R&D and process of Technology Transfer (TT). The new composition of SPAT featured a 

multidisciplinary team, able to act upon the challenges, being composed of 10 employee in 

various areas of knowledge. 
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The determinant of the transformation is the understanding and management of macro 

process of RD&I. The contribution of people with specific skills and expertise inherent in the 

development of technologies is important, but not enough. The issue has become more complex. 

If the challenge is to enable the application of knowledge along the contexts of production 

processes, are needed both on the state of the art of science (domain of researchers), as compared 

to the production context and innovation (domain of analyst and researchers of TT). The 

understanding given to this step of the process is the finalization of technologies (Development) 

must involve both the R&D as the area of Technology Transfer (TT). For this, it is necessary 

institutional setting or prioritization of themes or technologies to be developed. The unfolding of 

these decisions then went on to be incorporate into the work plan of individual researchers and 

analysts involved in each theme / technology. 
 

The differential of this management proposal is to design the "D", of the R&D, as a step 

that is not only affects the search, nor the TT. However, primarily as a stage to be worked on by 

both, and complemented the participation of users (private and other forms of social 

organization) and the actions of government (public policy). Moreover, one should highlight the 

importance of other tools such as patents, technology qualification, market studies, elevated 

bench, mass balance and energy, among others, contribute to enhance and professionalize the 

strategic management with focus on finalistic results. 
 

Adjustments in management of macro process of RD&I  

 
The implementation of adjustments in the management of macro process RD&I, with emphasis 

on the completion of technologies involves at least four steps. 1) Identification of themes or 

technologies of interest. 2) Contextualization of themes or technologies considering the current 

and future scenarios. 3) Strategic analysis and prioritization of technologies related to the 

specific topic. 4) Organization and provision of information technology. The first step goes 

through managerial decisions founded on different inputs, such as: the current library 

technologies; the prioritization of actions demands; Unit Plan and Master Plan of Embrapa 

(Embrapa, 2003, 2008a, 2008b), technical and scientific events, External Advisory Council 

recommendations, portfolio of projects (completed/ongoing), the ex-ante analysis of proposed 

projects, government programs and institutional agenda. 
 

After identifying the themes to be working out, the Head requests the SPAT deepening 

the theme/technology across the state of the art of science and the productive context. Thus, the 

SPAT with the participation of researchers, linked to the thematic focus, analysts and the Center 

for Institutional Development (NDI), responsible for the collection and organization of 

information. These activities correspond to the second step of the process. It is worth noting the 

possibility of a viable theme more than one technology, as a platform (Wheelwright & Clark, 

1992). Finishing this step, the SPAT provides the studies conducted for the Internal Technical 

Committee (CTI) in order to continue the process. From the perspective of strategic management 

of technological innovation as the search for opportunities to be met or specific niches and 

technological gaps in the productive sector. Prospecting technologies is one of the tools that can 

be putting into practice in R&D institutions, as regards the management of their portfolios. 

Therefore, they can anticipate the bottleneck of existing technological options and can suggest 

changes to the productive sectors, thus creating a new technological wave. Noteworthy is the 
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technology foresight as a tool for the implementation and interpretation of future studies 

focusing on the creation of coordination and commitment of different actors keys that enable 

innovations (Horton, 1999). From these analyzes and recommendations available, the CTI do the 

strategic document with to resolutions to be followed (Horta, 2013; Unger, Kock, Gemünden, & 

Jonas, 2012). This opinion will be forwarding to the NDI to put informations in management 

software, the BTec. 
 

The software BTec (Bank of Technology) emerged in this discussion and reflection on 

macro process of RD&I. Currently, Embrapa (corporate) already has some software to play the 

role of organizing information (Embrapa, 2013). However, the BTec had as their main demand 

apparel power assist unit with respect to management macro process of RD&I. The idea was to 

enable a system to gather larger amount of management information required for strategic 

decision making related to the technologies developed and adapted by the Unit and its partners. 

At the same time, enabling its availability to external audiences, by controlling access and 

content, according to pre-established profiles. This ensures the confidentiality of information and 

the constraints related to intellectual property rights and other aspects of business and company 

strategies. 
 
The fourth stage is the support of the researcher responsible for the technology, as well as 

with the aid of SPAT when needed. This step follows the flow of BTec which aims to let the 

information available to the management of the Unit with a view to improving and agility in 

decision making. The documents and information technologies can be accessed by the Head, 

CTI, NAP, SPAT and responsible for technology at any time. 
 
With base in these and other informations (systematized in BTEC) basis, the Unit has 

elements to promote linkages with the productive sector aimed at scaling and validation of 

technology. This brief example shows that these actions can add more information for strategic 

decision making regarding purposive technologies, materializing the perceptions of different 

stakeholders, and enabling the provision of more robust technologies to society. 
 

Management portfolio of technologies 

 
Resistance to change is a natural part of human behavior in organizations (Bolman & Deal, 

2008). However, for the changes were successful, we sought as a starting point to build balance 

in macro process that elevate the company's ability to more effectively contribute to Brazilian 

society in the production of food, fiber and bioenergy, with environmental sustainability . 
 

Thus, materialized in Unity a “portfolio of technologies” in the same way that has a 

portfolio of research projects (Wheelwright & Clark, 1992). This portfolio contains technologies 

validated and finalized, in development (forecasts for short, medium and long term) as well as 

non-validated. The shares of this portfolio centered communication contribute to better organize 

society's demand, thus facilitating the process of training of trainers in conjunction with partner 

organizations, as well as supporting the formulation of public policies. The management of the 

portfolio of technologies, unlike portfolio of research projects, has its specificities (Archer & 

Ghasemzadeh, 1999) . Hardly can be powered only by foment publishing mechanism. The 

definition and prioritization of the strategic agenda seeks to receive allocations of funds for its 
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deployment in finalistic products through more agile and flexible tools (like project management 

or management actions). It also appears that the development of forms and procedures for own 

development projects, facilitate fundraising and implementation of these actions finishing 

technologies. This requires training and greater flexibility in negotiation processes, both 

internally (establishment of individual goals) and externally (flexibility to establish contacts and 

contracts with third parties). The practice of actions to generate spin-offs and open innovation 

are examples of this new environment. 
 

Likewise, the mechanisms of recognition and reward for results must align their metrics 

and indicators to suit and enable the consolidation of this new approach (Martinsuo & Poskela, 

2011; Müller, Martinsuo, & Blomquist, 2008; Spradlin & Kutoloski, 1999). The Embrapa 

Tropical Agroindustry seeks to be recognizing for the quality of its scientific production, 

mirrored in the journals that publish your articles listing. However, similarly, seeks to be 

respecting for their ability to facilitate productive reality of transformative technologies (patents, 

licenses, social technologies, productivity gains, sustainability, cleaner production, 

environmental services, among many other benefits). These are two sides of the same coin. 
 

Final Considerations and possible developments 

 
More than a software, to support the management and organization of information, which is 

presenting in this document, have some ideas for improving the management of RD&I model in 

Embrapa Tropical Agroindustry. These facts have happen as a starting point the holistic vision of 

agroindustry systems and supply chains, the emphasis on Embrapa’s mission to viable solutions 

to the activities linked to the processes of agricultural and agroindustrial production, as well as 

the framework to facilitate innovation (model the triple helix). A consistent step was to 

materialize the relationship between Research and Technology Transfer, around topics / 

technologies finalizing its validation and finalization along the productive, organizational and 

institutional-legal environments. 
 
The meeting of these technologies in the portfolio systematize the practical results that the unit is 

enabling the company to concurrently contributions to the advancement of knowledge per se. 

The BTEC serves a dual purpose, first, of building space, registration and development of 

purposive technologies. On the other hand, as the repository of these technologies, providing the 

flexibility to manage the portfolio structure of Unity Technologies. With the replicability of these 

processes in structuring a portfolio of technologies in each decentralized unit (saved the 

appropriate characteristics), one can perform a corporate managing all these portfolios. This 

governance is implementing by a board composed of representatives of central units in what they 

are same. The management of the Corporate Portfolio Technologies is a distinguishing factor in 

the company's activities for visibility and application of themes , by field of application contexts 

of technologies and by identifying the actors involved (whether professional, Embrapa Units or 

other institutions). It is expecting to be strengthening and systematized the information base to 

practice competitive intelligence through the stratification of strategic constraints inherent in 

such an instrument. 
 
The strategic management of this Embrapa is provided strategic information base that is aligned 

to other intelligence tools, are solid elements for decision making in shaping the institutional 
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agenda , providing structured and contextualized information technologies purposive finalizing 

the product composition of the portfolios company. Similarly, other industries located in the 

company's interface with its external environment, such as the area of communication, business, 

and technology transfer are cover with the resulting positive developments in the generation and 

application of results, and the maintenance and strengthening the institutional image. 
 
It is believe that this example can be extrapolating to other ICTs aimed at NPD for the 

productive sectors and who must undergo reorganizations in their structures, aiming managed a 

portfolio of projects, unlike projects focusing exclusively on a single production such as 

laboratories or even departments. With this, the technologies developed in ICTs have more 

chances to be inserting in the productive sectors. In addition to improving the understanding 

about the potential of RD&I that ICTs have and that is often little known. Both for private and 

social representations initiative as by development institutions. 
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