
einstein. 2012;10(4):480-90

Health Economics and Management

Application of the enterprise management tools  
Lean Six Sigma and PMBOK in developing a program  

of research management
Aplicação das ferramentas de gestão empresarial Lean Seis Sigma e PMBOK  

no desenvolvimento de um programa de gestão da pesquisa científica
Cora Hors1, Anna Carla Goldberg1, Ederson Haroldo Pereira de Almeida2,  

Fernando Galan Babio Júnior1, Luiz Vicente Rizzo1

Study carried out at Hospital Israelita Albert Einstein – HIAE, São Paulo (SP), Brazil.
1 Hospital Israelita Albert Einstein – HIAE, São Paulo (SP), Brazil.
2 Sociedade Beneficente Israelita Brasileira Albert Einstein – SBIBAE, São Paulo (SP), Brazil.

Corresponding author: Cora Hors – Avenida Albert Einstein, 627/701, 2SS, Bloco A – Zip code: 05651-901 – São Paulo (SP), Brazil – Phone: (55 11) 2151-1410 – Fax: (55 11) 2151-0273 –  
E-mail: cora.hors@einstein.br

Received on: Jun 30, 2012 – Accepted on: Nov 26, 2012

Grants: none. 

Conflict of interest: none.

ABSTRACT
Objective: Introduce a program for the management of scientific 
research in a General Hospital employing the business management 
tools Lean Six Sigma and PMBOK for project management in this 
area. Methods: The Lean Six Sigma methodology was used to 
improve the management of the institution’s scientific research 
through a specific tool (DMAIC) for identification, implementation 
and posterior analysis based on PMBOK practices of the solutions 
found. Results: We present our solutions for the management 
of institutional research projects at the Sociedade Beneficente 
Israelita Brasileira Albert Einstein. The solutions were classified 
into four headings: people, processes, systems and organizational 
culture. A preliminary analysis of these solutions showed them to 
be completely or partially compliant to the processes described in 
the PMBOK Guide. Conclusion: In this post facto study, we verified 
that the solutions drawn from a project using Lean Six Sigma 
methodology and based on PMBOK enabled the improvement of 
our processes dealing with the management of scientific research 
carried out in the institution and constitutes a model to contribute 
to the search of innovative science management solutions by other 
institutions dealing with scientific research in Brazil.

Keywords: Instruments for management of scientific activity; Knowledge 
management for health research

RESUMO
Objetivo: Implementar um programa de gestão da pesquisa científica 
em um hospital geral aplicando as ferramentas de gestão empresarial 
Lean Seis Sigma e PMBOK no gerenciamento de projetos nessa 
área. Métodos: Foi utilizada a metodologia Lean Seis Sigma para 
melhoria do processo de gestão da pesquisa científica institucional 
por meio de ferramenta específica (DMAIC) para identificação, 
implementação e posterior análise das soluções encontradas, tendo 
como base as boas práticas descritas no PMBOK. Resultados: São 
apresentadas as soluções implementadas na Sociedade Beneficente 
Israelita Brasileira Albert Einstein para o gerenciamento dos projetos de 
pesquisa institucionais. As soluções foram categorizadas em quatro 
instâncias: pessoas, processos, sistema e cultura organizacional. 
Uma análise preliminar das soluções implementadas mostra que 
essas são, total ou parcialmente, aderentes às preconizadas no Guia 
PMBOK. Conclusão: Neste estudo de caso post facto, verificou-se 
que as soluções implementadas a partir do projeto Lean Seis Sigma 
e baseadas no PMBOK permitiram a melhoria de processo da gestão 
da pesquisa científica institucional, constituindo um modelo que 
pretende contribuir com a busca de soluções inovadoras na gestão 
da pesquisa pelas diferentes instituições com atividade científica no 
Brasil.

Descritores: Instrumentos para a gestão da atividade científica; Gestão 
do conhecimento para a pesquisa em saúde 
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INTRODUCTION
Management of projects and research in Brazil
The areas of biological sciences and health show low 
levels of compliance with modernization of science and 
technology management. One of the causes raised is 
the fear of the researcher that structured management 
of scientific research implies interference in the 
researcher’s autonomy(1). It is important to understand 
this culture in Brazil within the material conditions that 
fed it. In contrast with the private scenario, in which 
investments must be focused on the results obtained, 
the “personalistic” environment of academic research 
in health generated a division between academic 
investigation and the development of technology and 
products strategic to the national reality. 

This scenario has been changing over the last ten 
years. In the report just recently released by The State 
of Sao Paulo Research Foundation (FAPESP)(2), the 
migration of research conduction and financing by 
the public sector (formerly centralized primarily in 
universities) to the private sector, when comparing the 
growth of scientific production in different Brazilian 
institutions, has followed a worldwide tendency. 

Recognizing the need to promote scientific research 
in the area of health, an instrument of acquisition of 
technology and strategy knowledge, the Ministries of 
Health and of Science and Technology have increasingly 
jointly adopted measures that include the creation of 
the Department of Science and Technology (DECIT) 
in 2000; the Secretariat for Science, Technology and 
Strategic Inputs (SCTIE) in 2003; the preparation of an 
agenda of priorities in health research; the performance 
of national and regional public announcements, among 
them, the Research Program for the Unified Healthcare 
System - PPSUS (DECIT), in 2006(3).

This is a significant cultural change: the “property” 
of research becomes, at least in part, shared with an 
institution that clearly defines its priorities. Additionally, 
in this association, there is an implicit contract for search 
of socially relevant, and preferentially measurable, 
results. The distance between academic research and 
the “development of products” is diminished, which 
was previously almost exclusive reserved for the private 
institutions. 

Management tools: Lean Six Sigma and Project 
Management
Six Sigma is a structured methodology that seeks 
excellence in competitiveness by means of continuous 
improvement of the processes involved in the production 
of goods or services, taking into consideration all 

important aspects of a business(4). The Lean system, 
whose origins stem from the Toyota System of 
Production, seeks to eliminate surplus, i.e., exclude 
what has no value for the client and impose swiftness 
and efficiency to the company(5). The integration of 
Six Sigma to the Lean system allows the company to 
benefit from both strategies. The program that results 
from this integration is called Lean Six Sigma (LSS) and 
constitutes a comprehensive, powerful, and effective 
tactic for solving problems as well as for creating 
new processes and products(5). The relation between 
processes and projects is in the organization of the 
activities involved. The project is necessary when this 
organization cannot be carried out at the operational 
limit(6). 

Within the scope of projects, during the 1960s, two 
not-for-profit institutions were created to standardize 
management of projects and advance in the state-of-the-
art in this area of knowledge: the Institute for Project 
Management Association (IPMA), in 1965, in Europe, 
as the first international organization created with this 
focus, and the Project Management Institute (PMI), 
in 1969, in the United States. The PMI is dedicated to 
the advancement of project management, promoting 
activities, studies, events, training, and bibliography 
specialized in this area of knowledge, with PMBOK(7) as 
its publication prepared to standardize and disseminate 
good practices in project management.

Project management is the application of knowledge, 
skills, tools, and techniques to the project’s activities in 
order to meet its requirements. The different needs of 
each project are extremely important for the adaptation 
of the various tools, making them appropriate for each 
one. 

PMBOK(7) describes 42 processes in five groups 
(Initiation; Planning; Execution; Monitoring and Control; 
and Conclusion), dividing these processes into nine 
areas of knowledge, as is described below:
- 	 Integration: defines the processes and activities that 

integrate the various elements necessary for project 
management;

- 	 Scope: defines the processes and activities in order 
to guarantee that the project includes all the work 
necessary (and only the work necessary) for the 
project to be concluded successfully;

- 	 Time: describes the processes and activities for the 
project to be concluded within the correct timeline;

- 	 Costs: describes the processes and activities of 
planning, estimating costs, determining the budget, 
and expenditure control of the project;

- 	 Quality: describes the processes and activities in 
reference to planning, monitoring, and quality 
control and assurance of the project;
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- 	 Human resources: describes the processes and 
activities related to planning, hiring, mobilization, 
development, and management of the project team;

- 	 Communications: describes the processes and 
activities related to the generation, collection, 
distribution, storage and final destination of 
the project’s information in an opportune and 
appropriate manner;

- 	 Risks: describes the processes and activities related 
to identification, analysis, and control of the risks of 
the project;

- 	 Acquisitions: describes the processes and activities 
related to the purchase or acquisition of products, 
services, or results for the project.

An effective management is based on this guide, 
but the PMI recommends that the project management 
team understand and use the knowledge and skill of at 
least four other areas of specialization: (1) knowledge, 
norms, and regulations of the area of application; 
(2) understanding of the project environment; (3) 
general management knowledge and skills; and (4) 
interpersonal abilities. It is the responsibility of the 
team project to apply the knowledge it deems necessary, 
in such a way as to adjust to the specific project and to 
the organization(8). 

Initially introduced in sectors such as Information 
Technology, Engineering, and Industry, the use of these 
management tools is under expansion to other areas, 
such as the Third Sector and Health.

OBJECTIVE
To implement a scientific research management program 
in a general hospital, applying the business management 
tools, LSS and PMBOK, in managing projects in this area.

METHODS
The qualitative exploratory-descriptive case study was 
used as a method of analysis(9), widely used until today 
in the social sciences and in qualitative organizational 
research(10). Using qualitative analysis(11), this case study 
was structured in the following way: (a) bibliographic 
review; (b) selected case report; (c) results obtained; 
and (d) qualitative preliminary analysis of compliance 
with the solutions implemented in PMBOK®.

Short case description
The Sociedade Beneficente Israelita Brasileira Albert 
Einstein (SBIBAE) is a not-for-profit civil society, active 
in the healthcare sector. It was founded in 1955, and in 

1971, it inaugurated the Hospital Israelita Albert Einstein 
in the municipality of Sao Paulo (SP). The hospital was 
consolidated, over the years, as one the most advanced 
in Brazil and became an international reference, having 
as it mission “to offer excellence in quality in the realm 
of healthcare, generation of knowledge and social 
responsibility, as a form of evidencing the contribution 
of the Jewish community to Brazilian society.” In 
accordance with this mission, the institution extended 
its activities and became an ample healthcare system, 
creating the Instituto Israelita de Ensino e Pesquisa 
(IIEP), in order to generate and share knowledge in 
the area of health by means of teaching and research 
activities; the Instituto Israelita de Responsabilidade 
Social (IIRS), to take Einstein Hospital’s care to the 
most needy population; and Medicina Diagnóstica e 
Preventiva (MDP), in order to offer prevention tests and 
programs to hospital patients and those outside. 

The IIEP was inaugurated in 1998 and since then 
its activities have grown without interruption. Despite 
the fact that institutional scientific research has been 
monitored by the IIEP since 2005 by means of a research 
project leader, it was noted that the process showed 
significant deficiencies that precluded a reliable cost-
effectiveness analysis of the research, compromising 
scientific and financial management. Various factors 
led to the identification of the need to improve research 
management at SBIBAE, among them, internal audit, 
which revealed inconsistencies in the database; increase 
in research activities at the institution, not in line with 
the funding resources; available monitoring and control; 
and direct questioning of the leadership as to results 
of investments in research over the last years, in other 
words, the cost-effectiveness relationship of research at 
the institution.

Application of the LSS tool
Characterizing the problem, the proposal for 
improvement in the research management process 
was presented to the Einstein Program of Continuous 
Process Improvement [Programa Einstein de Melhoria 
Contínua de Processos], LSS. 

The LSS program is well-known and important 
in the progression of quality management processes 
of companies from different sectors. There is a series 
of available tools; the one most used at SBIBAE is 
DMAIC methodology, in which each one of the five 
letters indicates one of the five phases that characterize 
it: definition, measurement, analysis, implementation 
of solutions, and control of the process(12). After 
identification of the problem and approval of the project 
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during portfolio prioritization analysis, the leader of 
the project received the institutional training necessary. 
During the first phase of the project, mapping was 
performed of the main entities interested and involved 
(also known as stakeholders) in the processes related 
to research management, as per DMAIC methodology, 
for the identification of the needed improvements. 
Concomitantly, alignment was sought of solutions with 
the good practices of project management, based on 
the PMBOK Guide, for integrated incorporation of 
the processes into a computerized platform in research 
project management, as is shown in figure 1.

Measurement phase (M)
From its submission to its conclusion, a research project 
benefits from various controls, and frequently needs 
status updates in its different stages of development. 
Procedures such as document adaptation to make 
the project viable, peer evaluation of merit, approval 
of ethics bodies (Ethics in Research Committee and 
National Committee of Ethics in Research), purchase 
and/or importation of materials, progress reports, and 
the record of processes, innovative product, or others) 
are aspects with their own levels of complexities, and 
unless they are well integrated into the management 
process, they tend to be outdated and out of the control 
of the institution. 

Thus, during this phase, the design for macro flow 
of scientific research at the institution was prepared, 
which allowed the comprehension of the complexity 
of research management with the objective of gradual 
elimination of parallel controls, of not yet defined 
policies, or yet, the identification of the need for revision 
and validation of the operational flows (Figure 2).

Definition phase (D)
In this phase, the problem was characterized and the 
project contract was prepared. Definition of the team 
took into consideration the inclusion of representatives 
from the different interested parties, such as specialists 
in the areas related to research management, besides 
the choice of a project sponsor that could act as a 
facilitator. 

The project contract contains the main information 
that characterized the improvement project, such as is 
shown on chart 1. 

Chart 1. Contract of the Lean Six Sigma project for development of a scientific 
research management program at the Sociedade Beneficente Israelita Brasileira 
Albert Einstein

Objective of the project To analyze the flow of processes involved in the research 
project management of IIEP, propose improvements, and 
design the prototype of a new project generator system 

Goals Design, documentation, and dissemination of the 
finalized processes, a reduction of at least 50% in 
inconsistencies found in the database, and validation  
of the new SGPP prototype

Limits of the project Includes all the projects with financing registered in 
the SGPP, definition of the functional requirements, as 
well as validation of the prototype for the new system. 
Coding, tests, and launching of the new version of the 
system are carried out during a second phase, to be 
performed after conclusion of the LSS project

Indicator Documentation of all the processes related to validated 
scientific research management
Control of inconsistencies in reference to information  
of the project budget and results
Prototype of a new validated version of SGPP

Expected benefits For the institution: agility and safety in obtaining 
research indicators, increased direct and indirect 
financial gain; 
For the clients (researchers, area managers and project 
management teams): automation in the preparation 
of reports, confidence in the system, optimization in 
the use of financial resources. During this phase, is 
it essential to understand the real necessity of the 
different stakeholders(our clients), in order to assure that 
their interests are aligned with the requirements of the 
improvement project

IIEP: Instituto Israelita de Ensino e Pesquisa; SGPP: Research Project Management System; LSS: Lean Six Sigma.

Figure 1. Outline of the primary steps or implementation of a scientific research 
management program
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Analysis phase (A)
Various tools, indicated by DMAIC methodology, were 
used. In order to illustrate this phase, Ishikawa’s diagram 
was used (Figure 3A) with the objective of mapping the 
difficulties in information input in the current SGPP 
system, and an Effort x Impact Matrix (Figure 3B) for 
the prioritization of the problems identified. Also part 
of the analysis was the determination of the desired 
levels of efficiency (sigma level) for the financial control 
processes of the investments made in the research and 

for scientific production, used as marker of conclusion 
and submission of scientific project results to SGPP. 

Practically all the problems identified were capable 
of being addressed in the search for solutions for 
management improvement. Therefore, at the end of the 
analysis phase, there was a list of the primary problems 
to be addressed, seeking the implementation of 
improvements and control of the solutions incorporated 
into the research management process, as outlined in 
chart 2.

SGPP: Research Project Management System; CEP/CEUA: Ethics in Research Committee/Ethics Committee on the Use of Animals; SEIB: Integrated Einstein Library System; SAP Systems, Applications, and Products in Data Processing

Figure 2. Research management macro flow prior to the improvement project

SGPP: Research Project Management System.

Figure 3. Examples of use of the tools indicated by DMAIC for the analysis phase to characterize the opportunities for improvement in research management. (A) 
Ishikawa’s Diagram; (B) Effort vs. Impact Matrix.
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RESULTS
Based on DMAIC methodology, research management 
was structured at SBIBAE, and the solutions occurred 
in four equally important areas: people, processes, 
system (the tool developed), and organization culture. 
Total duration of the project was 12 months: 6 months 
for application of the DMAIC methodology (design of 
processes and prototype of the new system) and another 
6 months for the development and implementation of 
the new research management system at the institution. 

Human resources dedicated to research management 
During theLSS project, the absence of a person in 
charge of research management was identified. Due to 
the impossibility of hiring a full-time professional for the 
activity, the group of research managersdecided to share 
the task with the hired researcherswith the formation of 
a Scientific Committee of IIEP. Thememebers of this 
group of professionals committed to researchand the 
evaluation process alternate among them in a rotation 
regime, each one responsible for the evaluation of one 
project submitted for evaluation. This activity showed it 
had a direct and favorable impact on the effectiveness 
of the institutional research. 

Another committee established was the Management 
Committee of I-Search, responsible for monitoring 
and controlling processes of the computerized 
management system. The committee was constituted by 
professionals with different types of expertise, including 
an information technology analyst, a researcher, a 
clinical trial coordinator, a research manager, an 
administrator, and an administrative coordinator. 
Since its implementation, improvementshave been 
continuously introduced tending to the institutional 
demands generated by the information made available 
by the system itself. 

The scientific evaluation process of the research 
projects was also reviewed, seeking a greater involvement 
on the part of the body of reviewers. For this, the 
group was renovated and new reviewers were invited 
by means of communications and meetings in groups, 
besides promotion of participation in the clinical body 
of SBIBAE as return for the use of the institution’s 
research structure, as per models of requirements made 
by FAPESP. We must point out that the hired clinical 
body is composed of a specialized group of professionals 
who many times have been involved in responsibilities 
of teaching and research in the great universities of the 
country, and for this reason, are interested in developing 
research at the institute. Finally, the evaluation process 
came to be monitored by the management system and 

Chart 2. Problems prioritized during the analysis phase

Inefficiency in control of the process of initial evaluation-screening, monitoring, and 
productivity 

Inefficiency in screening of projects as to documentation, strategic alignment, project 
team, and project plan 

Lack of guidelines as to the process of evaluation of research projects and of follow-up 
reports, especially regarding corrective actions 

Lack of experiences/knowledge for the submission of projects by the researchers, 
physicians, or multiprofessional team

Inconsistencies in the database of the projects and in the indicators of scientific 
production 

Unsatisfactory scientific/project productivity; lack of requirements as to goals for delivery 
of the projects

Failures in control of use of internal and external resources, and inconsistencies in 
financial indicators 

Absence of a person in charge of research process management

Implementation of the improvement phase (I) 
All improvements were implemented during this 
phase according to an action plan that resulted from 
the analysis phase. In order to assure the expected 
benefits, communication actions at the institution were 
fundamental. 

With the sponsors of the project and in a planned 
and validated manner, information was sent to all 
institution collaborators informing and explaining the 
improvements incorporated into research management. 
Additionally, all the information was made available 
online on the institutional website, including an 
instruction manual and models of the documentation 
required for project submission. An electronic address 
was generated for consultation and problem solution, 
as well as a direct consultation canal (FAQ - frequently 
asked questions). There was also a series of meetings 
with the different types of users. These actions were 
vital for introducing, into the institutional culture, the 
changes needed, directly linked to research activities. 

Control phase (C)
The control phase of the solutions implemented 
occurred during the period of development of the 
new Research Project Management System prototype, 
designed and approved at the end of the LSS project. 
In this phase, monthly collections were manually made 
of data, which were analyzed as the indicators defined 
in the project contract. When the new management 
system, developed and completely implemented in the 
following months, became effective, the automated 
mechanisms allowed the system itself to furnish the 
reports for management and control of all the processes 
involved in management of scientific research projects 
at the institution. 
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messages started to be sent out to remind the reviewer 
of the deadlines for delivery of the evaluations. All the 
evaluation processes became monitored by centralized 
control of the management system, enabling, therefore, 
the follow-up of pending matters, effectiveness, and 
performance of the people involved in each one of the 
processes.

As a result, the involvement of diverse professionals, 
from different areas and with different roles in research 
activities, has contributed towards a culture favorable 
for effective, transparent, and integrative research. 
Today, the coordinating bodies may monitor these 
results by means of process indicators incorporated into 
the reports from the areas and from the General Board, 
evaluated by the technique of the balanced score card 
(BSC).

Mapping and designing the processes
All the processes involved in research management had 
their flows designed and validated, namely: submission 
of new research project; evaluation of the project at the 
different stages of analysis, i.e., initial screening and 
adaptation of documentation, scientific management 
committee, official declaration of scientific merit (two 
independent evaluations), ethics committees, viability 
approved by the area manager; analysis and approval of 
the budget; accompaniment of the project with analysis 
of partial scientific reports, and final delivery of the 
project; automated flows of request for evaluations by 
specialists, of delivery and requests for scientific reports, 
responses of confirmation and acknowledgment, among 
others. Figure 4 illustrates the flow chart of the follow-
up process of performance of the research projects.

Figure 4. Flow chart of the follow-up process of performance of the research projects
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Development of a new research project management 
system 
Mapping the processes and the desired functions 
of a computerized system resulted in the I-Search 
software(13), that manages the multiple aspects raised 
during the LSS project. Chart 3 lists some of the 
functions offered to the software users. 

Organizational culture
The various actions orchestrated by the research 
managers, with the support of their teams and of the 
General Board, were fundamental for divulging the 
improvements implemented and the initiation of a new 
organizational culture (Chart 4). 

Chart 3. Functions incorporated into the new research project management system 

Different screens show the functions incorporated by the new system 

Control of submission process and project evaluation 

New fields for information regarding strategic alignment, type of delivery (scientific 
production, innovative product/service, and improvement of the process) 

Inclusion of documentation and control of receipt 

Requirement of inclusion of information requested in the fields 

Centralized financial control (purchases/payments/receipts) as per plan

Accompaniment by the Institutional Projects Office of the scientific research projects 
developed at SBIBAE (pre-selected projects according to the value invested)

Systematized receipt control, evaluation, and validation of project deliveries (published 
papers, process improvement, academic texts: final course assignments, theses and 
dissertations, and products with intellectual properties registration) 

Real-time updating of database

Different accesses according to type of user (researcher, manager, administrator, 
secretary, and evaluation committees)

Transparency of information and availability on the Internet, some of which also on the 
Internet 

Reports and indicators of processes and results for monitoring and control, which 
provide support for institutional decisions. 

Based on a database rich in information as to 
research projects, detailing of the proponent and the 
members of each research team member, partner 
institutions, origin of financing, and deliveries, the 
strategic management of this portfolio of projects may 
be performed. Examples of indicators obtained by 
means of I-Search:
-	 Quality of the proposals and rates of approval, 

according to the proponent area, to the professional’s 
training, and to the year of approval;

-	 Cost-effectiveness of the research: percentage of 
research projects published, values and origin of 
financing of the approved projects;

-	 Growth of research activities: evolution of the number 
of projects submitted and approved each year, per 
area, specialty, for definition of the strategy in research 
and short-, medium-, and long-term action plans;

-	 Costs of publication: number of articles published/
sum of investments in research.

Chart 4. Summary of actions performed for the promotion of an organizational 
culture favorable to an effective management of scientific research

Incorporation of participation in research activities in evaluations of performance and 
specific programs of remuneration of the clinical staff 

Availability on-line of research indicators, stratified by medical specialty, for consultation 
by managers and project leaders (Research Portal)

Detailed preparation of management reports of scientific research sent to the Board

Scientific meetings with researchers and clinical staff

Inclusion of the indicator of scientific production in the institutional goal and in follow-up 
of the strategic results in the BSC

1stSymposium for Project Management Applied to Scientific Research, national level. 
Participation of professionals in scientific research and clinical research, managers and 
government-level professionals involved in encouraging research

Start of new research projects resulting from a greater integration between the area of 
research and the various medical areas in activity at the institution 

BSC: balanced score card

Compliance with the solutions implemented in PM-
BOK
Once the LSS project was finalized and the new 
management system, I-Search, had been developed, a 
qualitative preliminary analysis was made of the solutions 
implemented as to their compliance with good practices 
and the processes described in the PMBOK Guide 
(Chart 5). This preliminary analysis was designed based 
on controls, reports, and indicators of performance, 
process, and finances generated by the system. In this 
way, for each of the 42 processes recommended in 
the Guide, there was an assessment as to whether the 
solution implemented met (green) or failed to meet 
(red), or partially met (yellow) the recommendations of 
the Guide. The result is shown on the PMBOK table, 
which summarizes the processes and their association 
with each one of the 9 areas of knowledge in project 
management. The colors green, yellow, and red, indicate 
the consensus in compliance analysis, carried out in the 
five groups of processes in each area of knowledge. The 
use of colors has the purpose of acting as a signal of 
possible points needing attention in process areas and/
or groups when evaluating the situation of research 
project management at the institution. 

The last column, the consensus as to compliance 
with the processes for each area, defined in colors green, 
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Chart 5. Result of the preliminary qualitative analysis of compliance with the solutions implemented in PMBOK® in the management of research

yellow, or red, indicates which areas of knowledge need 
more attention, acting as an alert signal (especially if the 
objectives of the projects are not being reached). The 
analysis shows that the solutions implemented cover, 
partially or totally, eight of the nine areas of knowledge. 
It also shows that none of the processes recommended 
by good practices is adopted for risk management, and 
that only a few processes are used in the management of 
the areas of communication, quality, and scope, making 
these points that need to receive more attention. This 
result shows that some processes can still be improved 
as to the success of the research, and that they should 
be prioritized in the subsequent improvements of the 
research management program.

This type of analysis may serve as a model in the 
evaluation of the maturity of the institutional research 
management program when compared to other areas 

of SBIBAE (for example, work and information 
technology), or even when used at other institutions 
with scientific research activities. 

DISCUSSION
Scientific research projects share multiple stakeholders 
with different objectives, understandings, and needs, 
creating a challenge to institutional management of the 
strategy adopted by a company. At the same time that 
the researcher commits himself to research-fostering 
institutions, with specific deliveries for each one of 
them, he should also answer to the institution where he 
carried out his work, to the interests of the sponsors, 
and to the competition among groups for obtaining 
resources. To manage these projects in a cohesive 
manner and aligned with the strategic initiative of the 
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company is usually a challenge conducted in a poorly 
systematized way. This contrasts with the competitive 
potential associated with effective management of a 
scientific program. 

It is important to understand this culture within 
the material conditions that fed it. In contrast with the 
private scenario, not linked to the university, where 
investments should focus on the results obtained, 
the “personalistic” environment of academic research 
in healthcare has cause a rift between academic 
investigation and the development of technology and 
products strategic for national needs. 

In Brazil, factors that contribute significantly to this 
result are the actions that have been adopted jointly 
between the Ministry of Health and the Ministry of 
Science and Technology, acknowledging the need 
to make scientific research in the area of heath an 
instrument for acquisition of technology and strategic 
knowledge(3).

To deepen these changes requires a new approach 
in scientific project management. Even recognizing 
its particularities, such as the elevated risks and 
uncertainties inherent to this type of activity, the 
constant need for review of the scope due to progress of 
scientific knowledge, efficiency in allocation of resources 
may be significantly increased by the use of structured 
management forms. This ongoing change encounters a 
certain resistance in the area of healthcare. Even so, the 
experiences of other locations where these changes have 
been made(14,15), as well as the experience of SBIBAE 
reported here, indicate is usefulness and viability in the 
administration and management of research projects.

The preliminary analysis of compliance with the 
solutions implemented to the processes described in 
PMBOK for scientific research management showed 
that these satisfy, at least to some extent, the good 
practices recommended for project management of 
projects. In agreement with this result, the analysis of 
maturity of institutional project management performed 
by Prado’s methodology(16) evidenced an equivalent 
result regarding research management, suggesting that 
the model herein proposed may serve as a basis for 
other institutions as well.

It was possible to note that, despite the fact that 
I-Search was developed as an internal solution for 
research management, centralizing all the processes of 
administration and quality control, in the present study 
an analysis of the specific compliance of the software 
as a project management tool was not one of the 
objectives. Nevertheless, the system allows documents 
(plans, reports, and approvals) to be attached; it makes 
available access and editing of the documents; it allows 

the maintenance of the history of changes made to the 
scope, the timeline, and the budget; it provides alert 
mechanisms for deliveries by means of e-mails sent 
automatically; it records messages exchanged among 
the participants and specialists involved in the various 
projects; it has Internet access, among other functions.

A detailed analysis, therefore, remains open, 
and consolidated methodologies may arise for the 
evaluation of project generator systems, such as that 
used by Fornari(17). In this type of analysis, the software 
in question should have at least one tool to manage 
each area of knowledge, and compliance is measured 
according to the processes taken into account.

The change in organizational culture in favor of 
effective management of research projects is a slower 
process, but vitally important. Change is a direct 
consequence of the improvements and functions 
implemented that generate a series of benefits 
throughout the institution. There are many examples, 
such as: research management based on rich and 
reliable information, transparency of the information, 
contribution to the decision-making process of the 
institution, furnishing information on the results of 
the research and the potential to generate products/
innovation, as well as information on the persons 
involved (human capital). As to the strategies adopted for 
management of the research portfolio, the maintenance 
of a database is fundamental for management of the 
scientific knowledge produced (theses, articles, patents, 
and new processes such as delivery of the research 
projects), to support the definition of policies that favor 
“effective” research, increased productivity, improved 
cost-benefit relationship of the scientific research 
projects, promotions of external capture of resources, 
international collaboration, and partnerships for R&D.

The dimension of value that project management 
reaches in management of the organization is evident, 
taking on the fundamental role in prioritization and in 
follow-up of the strategic actions associated with scientific 
research. Among them, it enables the conduction of 
projects in a way aligned with the interests of high-level 
management, the unfolding of the Strategic Planning 
into a Portfolio of Projects, the improvement of the 
capacity and quality of the deliveries, the compliance 
with deadlines and the intended timeline, and the 
dissemination of information on the performance of 
the projects. All these actions contribute towards the 
dynamic identification of deficiencies and best practices 
for the organization complex, allowing the implantation 
of support services for better management of research 
projects.
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CONCLUSION
The solutions implemented during and after the LSS 
project enabled the correct structuring of research 
management of SBIBAE. Knowledge in scientific 
research management is still a field under construction 
within the reality of project management of research 
institutions in the area of healthcare. In parallel, 
society has become ever more critical and demanding 
as to investments made in research, expecting the 
rational use of resources and the guarantee of socially 
relevant answers. Effective and efficient management 
in scientific research already is, in this way, a need. 
With this article we hope to help in the construction of 
knowledge of this type of management.
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