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The market intelligence process has been studied from several points of view and different approaches.
In this chapter, the authors discuss the perspective of market intelligence as a component of information
system projects and specifications. As the results show, both from theoretical perspectives and studies,
and from successful practical applications, this better comprehension results in a possibility of higher
levels of knowledge production, allowing the integration of marketing strategic, tactical, and operational
perspectives with also a collateral benefit to integrate other organizational processes, such as competitive
intelligence. The chapter text approaches conceptual development and relationship and practical cases
observation, which will compose the final scenario where market intelligence, treated as an information
system active component, is a vital and strategic tool to implement competitive advantage alternatives.
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In the information era, great challenges in healthcare are now intensifying. Regarding challenges for
public health, they are intensified not only in developing and less developed countries on account of
parasitic diseases, but also for developed countries because of emerging and reemerging diseases.
When these diseases are associated with chronic or acute diseases, they intensify causing a serious
public health problem as drugs resistance, neglected disease, and those that perpetuate poverty. Thus,
it is important to find out new tools for management information. In health area, the financial turnover
in the world was US$ 1 trillion dollars only in medicines sector. In Brazil, about US$ 40 billion. Even
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in times of crisis, this is a sector with constantly expanding business whether by incorporating new
technologies, new players in research and development, as well as adjustments to public health policies,
regulatory issues, and global outbreaks of disease. These facts lead to constant adjustments of business
in companies, universities, and government actions. This statement is aligned in the knowledge-based
strategy advocated by Etzkowitz. In 2017, three lists of new strategic products for the Brazilian health
system had already been changed. Using new intelligence systems, the government adopted new strategic
business partnerships and were conceived in 2017 (others replaced) with budgets of more than 6 billion
reais. In this scenario, the revision of the chapter will feature new author and a scope of approach will
be expanded to the new policy “Technological Platform” that replaces the old policy called partnership
for productive development.
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George Leal Jamil, Informacdes em Rede C e T Ltda., Brazil
Luiz Fernando Magalhdes Carvalho, Banco Itaii, Brazil

A relationship between project management and knowledge management was observed with a detailed
level of analysis in this chapter, as analytics tools and methods were presented to define new perspectives
for these dynamics. After a theoretical review that advanced the level reached by a previous paper on the
same topic a new theoretical background was completely worked, resulting in a base where a deeper way
of analysis allowed, at the end, to study practical cases of rich association for PM and KM in practical,
ready to apply situations. As a trend for next competitive cycles, tools, methods, and techniques that
focus knowledge production for decision making are to be increasingly defined and applied, on one hand
enabling organizations to propose new competitive structures and positioning, and on the other hand,
presenting a more aggressive, faster, and demanding competitive environment.

Chapter 4
On the Use of Digital Platforms to Support SME Internationalization in the Context of Industrial
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The digital economy is creating disruptions in traditional industries and markets. Industrial business
associations (IBAs) may face serious challenges in a near future to meet the needs and requirements of their
members, particularly in supporting their growing international trade activities and internationalization
processes. Digital platforms are already transforming different types of businesses across all markets. An
IBA may use a digital platform, not only to keep up with the current technological trends of markets, but
also to improve the internationalization support provided to their associate small and medium enterprises
(SME?s). Therefore, the aim of this chapter is to present the view of these potential digital platforms’
managers, by presenting the results of an exploratory field research based on 24 interviews with IBAs
from Portugal, France, and the UK. Another goal is to identify current digital platforms that are being
used by IBAs and to critically evaluate their potential for supporting internationalization processes of
SME:s. By using these findings, a set of requirements and features for digital platforms supporting SME
internationalization in the context of IBAs are derived in this chapter. These results can be used by
platform designers and by IBAs for designing and developing more effective digital platforms that can
meet the specific internationalization needs of their users and managers.
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This chapter discusses the issues of the needs and satisfaction of the customers, in terms of information,
as a basis for the practice of marketing in information management. It enhances the arguments of the
relationship between marketing and information science. The chapter stresses that practicing marketing
cannot be done without information about customers and to customers and their relationship with
information management, in information science. It stresses the importance of the studies and research
on marketing of information as a philosophical approach for the information management process. The
structure of the chapter synthesizes the existing academic work, seeking to generate new knowledge. It
presents the promotion and communication of information in organizations from the evolution of the
concept of marketing, in an integrated manner, in order complete the implications for future research.
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Information, a tool to reduce uncertainty and develop knowledge in organizations, is an important aid in
the decision-making process. There are several characteristics that describe the quality of information
that will allow the analysis of its value. Quality information warrants us best results when competing with
other organizations. Its value is related to the results that it will allow us to obtain, and it depends on the
context. Patent information must be of high quality to permit the search and retrieval of the documents
needed to solve a problem or stimulate new ideas and solutions. Old inventions can generate new ideas;
technologies for one application can be introduced for a new domain and can be applied in ecologically
sustainable solutions. The current high number of patent applications reduces the quality of patent
information due to the time needed to filter and search for all the prior art available. Some standards,
together with machine translation, have been set up to avoid this situation and improve the quality of the
patent information retrieved by the interested public. A comprehensive survey of the relevant literature
available made us aware that commercial databases supply some value-added information to help the
researchers and improve the efficiency of the search queries. Some of these features could be applied by
the national and international intellectual property offices.

Chapter 7
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Liliane Carvalho Jamil, Independent Researcher, Brazil
Augusto Alves Pinho Vieira, Independent Researcher, Brazil
Antonio José Daniel Xavier, Federal University of Minas Gerais, Brazil

This chapter approaches the context of healthcare, observing how information system conceptual
background can help to comprehend the evolution and adoption of emerging technologies on the
applicable solutions. As a critical sector, both from economic and life quality points of view, healthcare
is an excellent environment to observe how these tools and its associated infrastructure make it possible
for new business organizations to be proposed. The chapter is aimed to develop a theoretical and practical
comprehension around concepts through isolated and integrated analysis.

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Chapter 8

Methodology for Identifying Drivers of Innovative Sectorial Nuclei........c.ccceceerviiniininicnienicnnene. 167
Brenner Lopes, Nous SenseMaking, Brazil
Luander Falcdo, Nous SenseMaking, Brazil

In order to subsidize the public policy planners, identifying innovative sectorial nuclei that support the
design of public policies to support innovation in companies, the chapter proposes and constructs an
indicator of innovation potential with characteristics that fill an important gap, where it is possible to reach
the groups of innovative companies in each sector (and their territories in which they are inserted), with a
process of data collection focused on secondary sources and yet of high effectiveness and assertiveness.
In this way, it is possible to make a detailed analysis of what is most directly relevant to decision makers,
with the need for a low investment and the possibility of constant updating of the information. Therefore,
this chapter will discuss the construction and demonstration of practical examples of the innovation
potential indicator and their respective subindexes.

Chapter 9

Internet of Things and Internet of AIl ThingsS........ccceecieriieiiiiiiiierie ettt 186
Cldudio Roberto Malhdes Pessoa, Universidade Fumec, Brazil
Cdssio Luis Batista, Universidade Fumec, Brazil
Marco Elisio Marques, Universidade Fumec, Brazil

Interaction between devices, systems, and services is provided in internet through a new concept: internet
of everything (IoE). This new concept should present numerous opportunities for the creation of new
devices and applications in the years that follow and can dramatically affect the day-to-day life of all
of us. New possibilities of information access, transmission, analysis, and interaction are practically
infinity. With so many benefits, it is expected to come with several challenges. System structure and
architecture and information confidentiality, integrity, and availability are aspects that someone should
keep in mind to design an IoE application. This chapter offers to the reader an overview of the evolution
of devices connectivity until it reaches the IoE. Some IoE concepts and applications, together with some
challenges, are presented.

Chapter 10

Customer Experiential Knowledge’s Contribution to Innovation Management: Toward the

Definition of a New Organizational COMPELENCE .........cceruveeruiieriieriiieeiieenieeeiteesteesieeseeessveeesieeenanes 204
Dhouha Jaziri, Sousse University, Tunisia

Many researchers have explored the knowledge management theory. However, to the author’s knowledge
few were interested in the tacit knowledge construct, whether itis gained inside or outside the organization.
This chapter has a challenge to analyze in-depth the embedded knowledge gained from the customer,
especially as it sheds light on the role of customer experiential knowledge by defining the customer
experiential knowledge. It follows an emphasis on the customer experience and its close relationships
with innovation management. Hence, a thorough theoretical background is presented progressively in
order to define a new organizational competence labeled CEKMC. The first part presents an overview
of the knowledge status, fundamental knowledge views, the evolutionary theory to the tacit knowledge
construct. The second part stresses the definition of customer tacit knowledge related to customer
experience. Finally, the conclusion defines a new organizational competence relative to this knowledge
while discussing its contribution, especially to the experiential innovation type.
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Chapter 11

Information Strategy: Implementing and Managing a Digital Strategy in a Portuguese Company ... 225
Sérgio Maravilhas, Universidade Salvador, Brazil
Paulo Melo, Universidade Salvador, Brazil
Sérgio Goes Oliveira, Universidade Salvador, Brazil

In this chapter, the implementation of an information strategy project in a Portuguese real estate company
is analyzed. This involves its framing—historical and socio-economic—and a brief description of the
activity sector in which the company operates. Several well managed projects have been developed
to improve the competitive position of the company, but without focus all the activities lose strength
because they might not reach their proposed targets. Some tools to identify the information needs of
business activity developed are described, as well as the role of information as a promoter of competitive
advantages. Social media tools were utilized and proved to be a great strategic decision. To conclude,
a few reminders of the factors to consider in developing the information strategy to implement and that
information management without a strategy could result in several diversified decisions without any
positive consequence for the organization.

Chapter 12

Organizational Intelligence: A Conceptual Proposal for Value Creation to Economic

OFZANIZALIONS ..eevveeeivieeeieeeieesieesteeeteeeetteestteestteessteesseesseeassaeeseeasseessseesnseesnseesseesseesssseessseesseesnsens 252
Pedro Fernandes da Anunciagdo, Instituto Politécnico de Setiibal, Portugal
Antonio Juan Briones Pefialver, Universidad Politécnica de Cartagena, Spain

In the present context, the term intelligence has marked the economic and social fields. The increase in
computational power of the technologies, associated with the activities of the people and organizations,
economic know-how development needs of the market, the imperative of participation in economic
dynamics established, among other things, is critical to the survival and for the sustainability of
organizations. This is the dimension of competitive intelligence. But the term intelligence is not limited
only to the external side of organizations, where this concept has gained broad meaning. This should
also encompass the internal domain of organizations, organizational intelligence, and in this sense, refers
to the centrality of functioning, flexibility of the articulation of resources, the indispensability of the
systems architecture, and to the management insight. The ability to see important issues in the chain of
value is crucial to identify the most important factors for success, to anticipate the competition, and to
have pro-active management instead of reacting to market pressures.

Chapter 13
The Contribution of Information Science Through Scientific and Technological Knowledge in
INEEIIECTUAL PTOPETLY ..ccoueiiiiiiiiiieiiee ettt ettt ettt ettt e ate e st e sabeesabeesbaeebteesabeesabeesaeeas 265
Jorge Lima de Magalhdes, Oswaldo Cruz Foundation, Brazil & NOVA University of Lisbon,
Portugal
Flavia Maria Lins Mendes, Oswaldo Cruz Foundation, Brazil & Federal University of Rio
de Janeiro, Brazil
Adelaide Maria de Souza Antunes, National Institute of Industrial Property, Brazil &
Federal University of Rio de Janeiro, Brazil
Zulmira Hartz, NOVA University of Lisbon, Portugal
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The more than 100 million patents registered in the European Patent Office provide an unprecedented
source of scientific and technological information in the history of mankind. The technological management
of this information is exploited to develop technological advances in scientific, technological, and
educational organizations and companies. New standards of product and process safety and effectiveness
have been introduced across the world, and public and private business strategies are under constant
review to comply with the prevailing paradigm. The health sector releases more than 1 million papers a
year on scientific progress, while technological (patents) advance 10% per year. Therefore, updating the
contribution of the information science through scientific and technological knowledge in intellectual
property, a case study, will provide a contribution to reflection for the business in research, development,
and innovation in health. These facts lead to constant adjustments of business in companies, universities,
and government actions. In 2017, three lists of strategic products for the Brazilian Health System were
changed. Using new intelligence systems, the government has adopted new strategic partnerships with
the private sector, and were conceived in 2017 (others replaced) with budgets of more than US$ 2
billion. This chapter explores the contribution of information science through scientific and technological
knowledge in intellectual property.

Chapter 14

Organizational Urbanism: A New Proposal for Information Systems Management.......................... 280
Pedro Fernandes da Anunciacdo, Instituto Politécnico de Setibal, Portugal
Francisco Madeira Esteves, Instituto Politécnico de Setiibal, Portugal
Fernando Miguel Gongalves, Instituto Politécnico de Setibal, Portugal

The challenges of the information society require frequent strategic reorientations that, in the context of
the relational economy, emphasize the importance of IS/ICT in adapting to change, competitiveness, and
economic sustainability. The easy adoption of the new technologies by the people, the paradigm of the
availability of the new distribution channels, the reduction of the time-to-market, among other examples,
have demanded to the responsible ones of the organizations and the SI dynamic of management, and
adequate framework of the stated challenges. The preparation and management of the associated changes
presuppose a coordinated and coherent combination of four vital axes for organizational success: business
performance, information management, systems architecture and information technologies, and relational
positioning. In this area, the development of an urban view of the value chain and its participants and
the adoption of a logistics perspective on the momentum appear to be the primary adjustment in the
support of organizational models to business.

Chapter 15

How Fablabs Manage the Knowledge They Create...........cocevirievienenineeneneneeieneneeeeieneeeenennes 295
Sérgio Maravilhas, Universidade Salvador, Brazil
Joberto Martins, Universidade Salvador, Brazil

A collaborative space for stimulating creativity is a place of learning through the exchange and sharing of
knowledge and experience among its members. It allows the leveraging of innovation through the use of
technological resources available in the space, stimulating the creativity of its participants, enabling the
development of products and solutions based on personal projects—do it yourself (DI'Y)—from ideation,
or the construction supported on knowledge developed by other elements together, collaboratively,
enhancing the final result—do it with others (DIWO). A research project is being held to create a new lab,
or transform and adapt one of the existing lab’s, in a Fab Lab or a Maker Space to let students, teachers,
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and staff give wings to their imagination and develop innovative solutions to solve real problems while
they interact and exchange tacit knowledge, making it explicit after concluding their projects when they
share their research reports.

Chapter 16
Reviewing Information Quality: The Challenge of the “Analytics” Trend..........ccceccevverriernieriiennnne 315
George Leal Jamil, Informacdes em Rede Consultoria e Treinamento Ltda., Brazil

Revisiting a concept is a mandatory approach when new technologies emerge. This chapter presents a
reviewed study, based on a previous publication, about information quality. As it happened in the first
attempt to study and develop this concept, it remains challenging, as this context contemplates both
tangible and intangible observations for two unlimited parts—information and quality—researched
isolated, with its own alternatives, methods and objectives for several years and from different points of
view. This chapter’s approach is to bring additional work published since the original one and develop
conclusions reached at that time, providing a new level of comprehension, which allows the continuity
of this debate of information quality, considering the emerging strong trend of analytics processing and
informational service offering.

Chapter 17

Optimal Locational Analysis for the Targeting of Investments in Specific Businesses and

Territories in Brazil: An Analysis of the State of Minas Gerais..........ccoceevienienienieneeneenieneeneee 333
Brenner Lopes, Nous SenseMaking, Brazil
Luander Falcdo, Nous SenseMaking, Brazil

With the evolving understanding of the role of the supply chain management and its potential to add
value, integrated business planning is a key concept in any modern organization. That brings complexity
to supply chain management, requiring companies aiming to operate a world-class process to have a
strong coordination between internal functions, which is only possible with a highly efficient information
management framework. This chapter discusses how companies can extract competitive advantage from
the use of available information on the supply side. For that, as based on the supply-side methodology, a
new analytical layer is built and applied based on a multivariate statistical approach that makes possible
the creation of groups according to characteristics of the capacity to supply goods and services. As
analytical locus, the authors selected the Minas Gerais territory, Brazil.

Chapter 18

Indian Telecom Industry: Challenges and Use of Analytics to Manage Customer Churn.................. 353
Vishal Mahajan, Jaipuria Institute of Management, India
Renuka Mahajan, Jaipuria Institute of Management, India
Richa Misra, Jaipuria Institute of Management, India

This chapter begins with an introduction to the telecom sector, communication using mobile phones, and
evolution of wireless communication. It presents the current scenario in this sector, the challenges faced
by the telecom industry, especially with ever increasing data network traffic. Finally, the possibilities
of harnessing the power of big data analytics, new techniques, and technologies that drive innovation
in telecom are presented to help service providers make better decisions and react quickly to threats on
the competitive horizon.
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Chapter 19

U.InovAcelerator: A Model of Innovation IndiCators............coceevieriiniiniiniienicncneeeeec e 377
Fabio Goncalves, University of Porto, Portugal
Maria Pinto, University of Porto, Portugal
Alexandra Xavier, University of Porto, Portugal

Following the reflection around the emergence of “research university” in the context of the slow but
progressive increase in value of science and technology and research and development in Portugal, a
study applied to the knowledge transfer and the process of innovation in the university, in the context of
a master dissertation in information science (IS), study area of information management, is presented.
The university is one of the most important institutions in the context of the national innovation system
(SNI), being part of its mission the creation and transfer of knowledge. At the University of Porto
(U.Porto), projects, such as the University of Porto Innovation unit (U.Porto Inova¢do) and the Science
and Technology Park of the University of Porto (UPTEC) seek to support the university’s innovation value
chain, promoting the reinforcement and solidification of knowledge transfer and of the relations between
the university and companies, as well as the promotion and support to the creation of companies with a
technological, scientific, and creative base, and the attraction of numerous innovation centers of national
and international companies. This chapter points out an informational perspective on 1&D+i (research
and development and innovation) and entrepreneurship, based on the systemic theory and the quadripolar
method, as theoretical and methodological guidance tools, and an information management/knowledge
management approach of innovation models for the knowledge economy, the national and international
referents, and corresponding set of indicators. An exploratory study, which allowed the identification of
internal and external agents, the resources, the relations between actors and institutions, the processes
and flows, and the main inputs and outputs, is presented. The most relevant result is embodied in a model
of innovation indicators in an academic context and applied to the University of Porto.

Compilation of References ...............ccocooiriiiiiniiiiiiiiiiceeeeetet ettt 395
ADout the ContribDULOLS ............cocoiiiiiiiiiiiie ettt ettt 446
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Preface

It was another glad event, in my relationship with IGI Global, when the invitation came to edit this work,
Handbook of Research on Expanding Business Opportunities With Information Systems and Analytics.
The proposed challenge took us to the approach of several already publishes papers and chapters, wel-
coming some new works, promoting a better understanding of new technologies fronts, presented by the
“analytics” strong trend on automated data collection to produce information and knowledge and their
integration with the classical conceptual context of information systems.

Generally, it was understood that this new age of data collection will affect all aspects of businesses,
improving and bringing complexity to management. Also, the demand for integration of all resources,
managerial principles, processes and people development fit in the theoretical base of information system,
aclassical, traditional background that was invoked frequently by different scientific fields, as Economy,
Management, Production Engineering, Computing Science, Information Science and Technology, among
many others, to improve the contextual and complete, integrated studies. As those research fronts were
confronted and, eventually, put together to become an analytical prism, this book could receive contri-
butions of researchers from different fields, producing a multidisciplinary content, highly desirable to
interpret new waves of technology and management, as those we now face.

This result in a high expectation for contributions of the chapters here presented, when some of older
studies were improved, updated — not excluding the old ones, that was an editorial directive — and new
ones were added, resulting in a literature that can advance overall comprehension on information and
knowledge management. From traditional sectors to new startups arrangement, from classical levels of
technological resources, to modern internet-of-the-things components and integration, passing through
big data trends, analytics and information systems are two strong concepts which must be addressed
carefully, to result in potential competitive advantage offer and managerial knowledge generation. This,
among other trends, can affect and develop new ways for decision-making and implementation soon.

In the following, the nineteen chapters of this book are presented.

In Chapter 1, George Jamil, Leandro Rocha and Cecilia Carvalho approached market intelligence,
developing former studies they already published and practiced for competitive, market sectors. Market
intelligence presents itself as a powerful cyclic process for commercial industries, also becoming a pro-
cess to integrate data and information, spread in market arrangements and sectors, to produce consistent
knowledge for decision-making in strategic marketing planning effort. As a robust process for knowledge
generation, market intelligence is related to information system concept and its related developments
and observed together with analytics, composing an interesting conceptual background which advanced
from the previous studies, an evolution for this important and applicable technology-drive process.
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Jorge Magalhaes, Marlene Menezes, Zulmira Hart and Adelaide Antunes discussed, in Chapter 2, the
relationship of information system conceptualization for healthcare sector. This is strong trend for several
years, as this is an undisputable critical sector which presents a constant evolution, based on technology,
process management, specialization, continuous development and facing strong challenges, as commer-
cial and regulatory issues. In this study, authors evaluated the modernization of managerial techniques,
introducing a new policy as a methodological aspect, improving a previous study, also amplifying the
outcomes concerning sectorial capabilities on producing knowledge for strategic decision-making in the
new era, facing those growing challenges.

An important area of study which has becoming progressive more impacted by the adoption of new
technologies is Project Management. A project, with classical concepts and managerial aspects, is con-
tinuously being classified, promoted, integrated, executed and kept with growing usage and adoption of
big data, analytics, IoT, among other emerging technologies. George Jamil and Luiz Fernando Magalhaes,
in Chapter 3, promoted an opportune update in a previous study around these issues, integrating it from
knowledge management point of view, adopting information system approach. The association of these
conceptual arenas — project management, technology, information system, data science and analysis —
results in a powerful and detailed method to understand precisely how projects can be better understood
and produced soon, being this chapter a contribution to develop this comprehension.

Eric Costa, Antonio Soares and Jorge Pinho de Sousa, researchers associated with InescTec of
Portugal, produced a remarkable view for digital economy in Chapter 4, analyzing the introduction of
international business association (IBA) theoretical conceptualization, aiming to understand disruptive
events and their associated implications. As a result of a field research held in Portuguese, French and
British organizations, this study presents how digital platforms, a context where information is produced
and managed dynamically, can promote better conditions for internationalization of small and medium
enterprises (SMEs). Another production of this study is a method to evaluate how these platforms can
be designed in the future, allowing application of its results by analysts and developers.

In Chapter 5, José Rascd@o approached one of the richest contexts for applied information manage-
ment research: marketing planning. Observing the customer satisfaction factor, the author proposed
information marketing context for an observation arena, aiming to understand the contours of information
management application for marketing decisions, implicating also in assessing of communication, com-
mercialization and overall value positioning and offer through information systems at times of emerging
technologies and methods. It is important to develop, as another important result of his reflections, the
comprehension on information as a valuable product, both for organizations and for final customers.

As for decision-making processes, Sérgio Lopes, Sérgio Oliveira and Paulo Melo studied, in Chapter
6, how information management can promote a better way of scenarios choosing, approaching a com-
petitive regulatory aspect: patent and licensing systems. As analytics and other emerging technologic
resources can be applied, a better condition to promote a precise, efficient and qualitative mechanism
can be reached, allowing to analyze the immense content of patents to identify potential industrial stan-
dards. This chapter develops a contextual analysis of actual literature, with implications for improved
methodologies in adoption by international intellectual property offices and managers.

As discussed in other chapters of this book, healthcare sector became a dramatic scenario for
emerging technologies adoption. As this organizational arrangement aims to improve our quality of life
and, essentially, our living, technologies and the associated managerial implications must be applied
to answer regulation, demand for new medical and related interventions, knowledge development for
strategic management, among several other perspectives. Liliane Jamil, Augusto Vieira and Antonio
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Xavier offered a study where reflections produced in a previous analysis are updated, taking analytics
and the information system context in addition, to evaluate how information management can benefit
healthcare business and research in the future. In Chapter 7, authors aimed to develop these thoughts,
allowing to compose a base where this discussion can be further researched and practiced in various
fields of healthcare services.

Chapter 8, produced by Brenner Lopes and Luander Falcdo, assessed the need of a methodology
to support public policy planners, to promote strategic investments to foster innovative entrepreneurial
arrangements. This study proposes a set of indicators, associated with a collection and analysis process,
oriented to produce results that will help evaluate competitive contexts, basic infrastructural issues,
capabilities, competences and demands, from primary and secondary sources of information. This way,
it gathers innovation, innovation management, information and knowledge composition and its con-
solidation for practical, public strategic decision-making criterion. At the end, some practical cases are
worked, illustrating how this method can be efficiently applied.

Internet of things can become an important data collection and production supporting technology,
innovating to bring automation and integrative approach, dynamically configuring networks and ob-
jects autonomous connections. To discuss better the introduction of this already successful technology,
Claudio Pessoa, Céassio Bastista and Marco Elisio Marques wrote Chapter 9. Producing a basic concep-
tual review, a discussion about market perspectives and their overall integration to other systems, from
isolated devices to be applied to our routine living actions, ranging to sophisticated cloud supporting
connections, this chapter contributes on leveling the knowledge about IoT fundamentals and promotion
of a platform for new studies.

Dhouha Jaziri presents a potential association of knowledge management theories with the emerging
scenario of data science, emerging technologies, analytics and organizational arrangements, proposed by
the book project definition. The author, in Chapter 10, approaches marketing theories, from the customer
point of view, who is taken as an active, systemic agent in interactions with value offer positioning by
strategic and competitive market players. In her new study, professor Dhouha emphasizes the relationship
of customers experiences regarding value offers when producing a set of organizational competencies,
relating this continuum to knowledge generation, potentially emerging from new technological scenario.

Researchers Sérgio Lopes, Sérgio Oliveira and Paulo Melo wrote Chapter 11 to contribute about in-
formation strategy, as the overall and essential planning abilities to understand and project a set of future
actions regarding information management in modern organizations. Authors approached the relevant
context of social media usage for business in the digital era with the innovative promising support of
emerging technologies. After a contributive association on theoretical fundamentals, which produces
a fair base to promote new studies, they also presented a good approach regarding a practical case of a
Portuguese company.

In Chapter 12, authors Pedro Anunciag@o and Antonio Pefialver analyzed the context of organizational
intelligence. This remarkable association with a wide and prospective contextual background, announced
by intelligence concept, helps define precisely this concept, around some of its practical observations,
like competitive intelligence. This presentation of Ol relates also to several other conceptual contexts,
such as information systems and information architecture, producing a consistent base for conceptual
definition, done in the perspectives of technological waves as those studied for the book proposition.

Information science is considered as an active background to observe and produce comprehension
around information management phenomena. This lemma is the base of Chapter 13, where authors Jorge
Magalhaes, Flavia Mendes, Adelaide Antunes and Zulmira Hartz observed the potential of information
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science methodological analysis on an interesting and peculiar organizational case: the proposition of new
criterion to select and classify patents from huge public knowledge bases, allowing their application for
decision-making in the organizational context where huge industrial complexes compete for healthcare
markets and knowledge-propelled profits.

An innovative proposition to comprehend the immense context of information systems, when applied
to practical decision situations, is addressed by Pedro Anunciagdo, Francisco Esteves and Fernando Gon-
calves in Chapter 14. In an interesting study, these authors relate the business observation of information
systems to organizational urbanism, proposing it as the way of analyzing the integration of information
management to all areas of one organization. This conceptual background is developed taking four
main axial aspects of study — business performance, information management, systems architecture
and information technology positioning — building an interesting and powerful alternative to improve
understandings of information science and its methods when comprehending how information can be
generated, collected, produced, stored and delivered to main users in a value chain.

In Chapter 15, Sérgio Lopes and Joberto Martins evaluated the rich contemporary arena of coopera-
tive spaces of ideation, regarding innovation production around new projects. Associating the aspects
of DIY (do it yourself) to DIWO (do it with others), authors proposed an integrated overview of one
evolutionary path towards collaborative project management based on new technologies, information
and knowledge management. It is another interesting approach, presented in this book, that observes
how innovation concept can be detailed, improved and developed when related to emerging technologies
introduction in organizational competitive arrangements.

Chapter 16, authored by George Jamil, reviews the concept of information quality, both as a static
pre-definition, to be attributed to informational application of a content, and a dynamic process which
will define perspectives for optimal information usage in any organizational process. This chapter also
observes how information technology and other emerging trends can potentialize new systems and value
offers based on information services and production, which, eventually, can result in quality loss, posing
difficulties and disappointments for the applied information management principles. As this last process
implies in better technological specifications and adoption, quality becomes a critical issue, deserving
the observation and study presented by the author.

Information applied to decision-making is one of the main scenarios intended for the book project
development. Investment plans, because of information availability, became a complex decision context,
illustrated by Brenner Lopes and Luander Falcdo in Chapter 17. Authors analyze a potential method to
promote understanding, through information system and management in the state of Minas Gerais, in
Brazil. Their approach encompasses one sectorial approach regarding optimal supply chain management
in this competitive area of Brazilian territory, serviced for many different players, connecting industrial
and service facilities and attractive markets. Information management perspectives are directly related
to perspectives of strategic decision-making in a demanding context.

Chapter 18, written by Vishal Mahajan, Renuka Mahajan and Richa Misra, studied how analytics tools
and methods are applied in the Indian telecommunications market to prevent customer churn. Telecom
industry became a tough competitive market, facing all threats of competition, approached by strategy
and marketing authors for several years — as “war on prices”, customer volatility, increasing of customer
bargain power — among several others. The application of new, emerging technologies, as analyzed and
presented by these authors, relate the new resources, all of them applied to emerging informational
trends, to produce advantage in a traditional, competitive sector.

XXiii
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Finally, Chapter 19, proposed and authored by Fabio Gongalves, Maria Manuela Pinto and Alexan-
dra Xavier, observed how information management can benefit knowledge transferring aspects, from
universities to markets, specifically studying the Portuguese business environment. With experience in
sponsoring programs and researches regarding innovative industries, startups arrangements and promo-
tion and new technologies application for business, authors analyzed the perspective of comprehension
models — as the Quadripolar method — to understand how information can help optimally accomplish
this relationship on knowledge transfer, critical for economic systems.

This book enabled us to witness a special moment when emerging technologies start to be intensively
applied in business contexts, for decisions that encompass simple, operational, daily tasks, to critical,
complex and rare strategic alternatives. During this project, the continuous interaction with authors,
themes, topics and several questions that emerge from this fascinating and turbulent context of new
technologies and its associated methods, processes and tools, it was possible to observe and understand
the complexity around the attractive and risky implementation of new ideas.

Will this new wave of resources result in competitive advantage for the pioneers? Will it be worthy,
when observing the huge investments not only for technology adoption, but also with its related supporting
structure — personnel, organizational structures, market definitions, and many others? Will information
management remain ethical, effectively contributing for humanitarian quality of life promotion, or will
it produce a new wave of untreated unemployment, with many undesirable, complex and socially risky
factors? Is there any identifiable kind of methodological base to be applied in the adoption of these
new technologies? Will the useful, actual and well-constructed set of principles of information system
management for organizations be comprehended to allow controlled, planned and qualified plans for
emerging alternatives adoptions?

These questions and many others follow the apparent excitation related to analytics, big data, inter-
net of things and other information and knowledge management tools these days. This book intends to
promote the questions, scientifically raise precise doubts and initially propose a path for some answers.

Good reading!

George Leal Jamil
Informagoes em Rede Consultoria e Treinamento Ltda., Brazil
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Chapter 1

Market Intelligence as an

Information System Element:
Delivering Knowledge for Decisions
in a Continuous Process

George Leal Jamil
Informacdes em Rede Consultoria e Treinamento Ltda., Brazil

Leandro Henrique Rocha dos Santos
In3 — Informacdo, Inteligéncia e Inovacdo Ltda., Brazil

Cecilia Carvalho Jamil
Institute Francais de la Mode, Brazil

ABSTRACT

The market intelligence process has been studied from several points of view and different approaches.
In this chapter, the authors discuss the perspective of market intelligence as a component of information
system projects and specifications. As the results show, both from theoretical perspectives and studies,
and from successful practical applications, this better comprehension results in a possibility of higher
levels of knowledge production, allowing the integration of marketing strategic, tactical, and operational
perspectives with also a collateral benefit to integrate other organizational processes, such as competitive
intelligence. The chapter text approaches conceptual development and relationship and practical cases
observation, which will compose the final scenario where market intelligence, treated as an information
system active component, is a vital and strategic tool to implement competitive advantage alternatives.

INTRODUCTION
As market intelligence (MI) is an evolutionary concept, in the sense it is regarded to strategic market-
ing planning, a process which is being re-evaluated in modern, technologically-driven new contexts,

understanding its perspectives and applications become an opportune development. In this chapter, as
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an update of Jamil (2015), new trends of analytics, big data and the wide coverage promoted by the
information system concept will be taken to reevaluate marketing intelligence conceptual background
and its applicable unfolding.

Market intelligence performs what can be called a multidisciplinary context. From various contri-
butions, as Soares and Carvalho (2013) and Jamil (2015), among many others, this process has been
discussed for many years, as it integrates aspects and facts that emerge for many scientific and practical
areas, such as Marketing, Strategy, Information Technology, Information Science, Market research and
others. Interestingly, its results also promote a wide repercussion over market chains, producing several
strategic opportunities that can be evaluated for traditional and new companies, organizational propositions.

Itis opportune to affirm that, in the view of this chapter, market intelligence is a process for one stance
of knowledge management in organizations, aiming to productively deliver knowledge for decisions.
Proposing an initial view, MI can be regarded as a cyclic process to provide knowledge for strategic mar-
keting planning decisions, for groups of homogeneous organizations or “sectors”. Organizations must not
only react to external factors or phenomena, but also act effectively, trying to lead their sector proposing
and executing plans and differential strategic positioning, approaching Marketing tactics and operational
formulations as one of the most relevant alternatives (Boblitz, 2006; Porter, 2008; Mintzberg, Ahlstrand
& Lampel, 2009; Kim & Mauborgne, 2015). Market intelligence is affirmed as a process resulting in an
organizational continuum that aims to answer typical decision problems faced by firms when competing
in actual business environments (Van Kesteren, 2012; Jamil, Santos, Alves, & e Furbino, 2012).

As a provocative practical research opportunity, market intelligence, this way, can be comprehended
as a component of an information system. As conceptualized by Stair and Reynolds (2008) and O "Brien
and Marakas (2008), information systems are a set of components, adjusted and implemented towards
processing information for one organization. There are several points of mutual interest when relating
these concepts — IS and MI — as this chapter will search for this potential correspondence to understand
better this perspective. According to the study of Mac Innis (2011), it is possible to understand how
conceptual studies are still needed to understand and promote the evolution of Marketing principles,
applied to organizational actions. At a theoretical level, information systems compose a correlated set
of hardware, software, skilled and prepared people, communication resources, process definitions and,
overall, definition of data availability in all organizational flows. In a practical view, information systems
produce arrangements of information, potentially providing knowledge for several corporative, orga-
nizational implementations, such as decision-making (Turban, Mc Lean & Wetherbee, 2002; Turban,
Rainer Jr., Potter, 2007; Stair & Reynolds, 2008; O“Brien & Marakas, 2008).

Market intelligence, in its way, is a continuous process that aims to produce knowledge for strategic
marketing decisions, such as planning, which will coordinate both tactical and operational marketing
efforts and implementations, according to the formal orientation regarded to strategic plans (Albescu &
Pugna, 2014; Jamil, 2012; Jamil, 2015).

Potential contacts amongst market intelligence, competitive intelligence, data analytics, big data
analysis and information systems concepts will be studied in this chapter, to reflect around the possi-
bilities of better results of its application towards an “intelligent organization” design and performance.
As those concepts and its relationship can enhance substantially an organizational structure, design
and development, they can also provoke additional level of complexity, resulting in more confusion
for entrepreneurs and planners. This chapter intends to contribute, with an additional study regarding
a practical view of this conceptual background and its relationships, bringing light, in an orderly way,
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turning possible better implementation of applicable management instruments, decisions and choices
around information and knowledge management.

Here we aim to detail MI concept, working from theoretical point of view through literature and
adds a practical approach on studying real cases of market intelligence potential applications. As MI is
a multidisciplinary context, its conceptualization also provokes perspectives for research from other sci-
entific fields, as Information Science, Systems and Management, Computing Science, Human resources
management, Strategy, Marketing, among many others.

BACKGROUND

According to the goals of this chapter, a theoretical review must be conducted, enabling to understand
and promote the study of a conceptual background relationship. This relationship presents an additional
goal for this chapter, as it, per se, constitutes in an expressive goal, as it is useful for several researches
which will approach MI concept dynamically, in potential relations with other organizational processes,
integrating the boundaries of what can be called and correctly identified as an information system.

Analytics

A powerful process can be observed when we understand data production as one of the essential facts
towards knowledge generation for any organization. As knowledge is critical to innovate, decide, com-
municate and implement decisions, data generation, as one of its components, must be perceived correctly
to understand the limits to be reached with the knowledge produced. As we face new communication
and technological trends, such as Internet of things and big data, we also are facing situations where data
will be generated in a more massive way, bringing another level of knowledge generation perspective,
but also presenting challenges to knowledge production (Jamil & Magalhaes, 2015).

Analytics trends emerge as this massive data arises from one objective source: internet interactions.
As users interact through internet with the multifaceted characteristics of applications, such as mobile
systems and “apps”, software, pieces and components of software and hardware, domestic utilities such
as TV sets and other apparatus which, indeed, are computers that produce data around users” commands
and actions, data about these activities is potentially produced all the time (Chau & Xu, 2012). Observ-
ing, for example, the case of Google, as a noticeable and reputable company, that offers solutions from
e-mail services, open communication platforms, social media, mapping services (with support for traffic
management, at a corporative and personal level), internet browser and operational system for desktops,
mobile computers and telephones / smartphones. Google, this way, can absorb data from several different
sources, recording it to user behavior studies, such as market profiling, interests, reactions and others.
Google can promote a deep level of understanding toward users” comprehension and behavior predic-
tion, which allow this company and its associates to better decide around a future offer or interaction
with some specific group of users (Choo, 2003).

As it can be understood from SAS (2014) and SAS (2017), analytics is a general expression that
identifies software utilities, analytical methods, graphical interfaces and various other supporting tools
that will provide contents of information and knowledge about users’ interactions with specific sites,
such as news, social media and electronic commerce. As it can be perceived from Google (2017), typical
information produced, in a very first level of analysis, reports times, actions and preferences adopted by
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users when they are doing regular actions in internet, such as browsing electronic catalogs of products,
posting comments over a previous initiative of other user, producing a visual interaction in a social media
platform, consulting — with variable level of interest — a content in internet, like a summary report of a
banking account, as many others.

With these reports, one analyst can, for example, refine his studies about segmentation and user pro-
filing, user reaction predictions and forecasts, user demands for information and responsive actions in
one commercial transaction, among many other alternatives (El-Gayar & Timsina, 2014). Some major
contributions from analytics applications are:

e  Fast, dynamic, responsive reactions can be made, as instantaneous analysis is easier to implement,
when compared to more rigid, strict systems. This way, a commercial organization can analyze
the acceptance of one of their sales offer through internet, enabling managerial actions in few
minutes, as to implement already-coded changes in one website, through a nicer interface, and
changing its business model basics, as one user can receive a more provocative offer, modifying
ways of payment and additional value through additional products.

e  Organizational memory of external events, as suppliers and customers, can be tracked, by the
analysis provided by analytics tools, enhancing the perceptions of the external competitive envi-
ronment, an essential approach to strategic planning methodologies. This can result in better, more
precise goal definitions and actions plans.

e  Completely absorb users’ behavior around news, offers, announcements and promotions, produc-
ing a better way to specify communication campaigns and more precise advertisements.

e  When thinking of one company different from the commercial arena, as in Healthcare,
Governmental public services (as safety or transportation), analytics can also provide subsidies to
understand citizens needs, such as services information, reaction to campaigns and other cultural,
social and market manifests. This will enable the design of better management for public services.

One opportune thing to observe, around analytics, is that there are many companies offering contents,
services, researches and tools to promote their applications, toward corporative decisions, plans and
market approaches, as it is possible to verify from big players, such as Google, Facebook, SAS, Oracle
and many others, who owns some huge databases and well-designed tools to process analytics, and other
small, agile, flexible and focused companies, or startups, that will provide some complementary tools
and processes for collection, analysis and knowledge production (Jamil & Magalhaes, 2015; Yonce,
Taylor, Kelly, & Gnau, 2017).

Analytics continuum is, undoubtfully, a strong trend in the forthcoming years, as it is becoming a real
level of software to be applied for knowledge generation for business strategic decisions, or, as it will be
discussed in the next section, an important part of an organizational information system.

Information Systems

The concept of information system shows how one practical evidence can eventually impose some
restrictions over the scientific definition of a research object. Sometimes confused with information
technology, software or even to academic contexts, such as software engineering, information systems
can be defined as a set of coordinated components put together to produce knowledge from data and
information. Although the main target of an information system can be regarded as being information, it
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is opportune to associate this concept to knowledge production (Stair & Reynolds, 2008; Jamil, 2014). It
is obvious that a relationship between information systems and market intelligence (and other concepts
referring to intelligence) emerges from this first observation.

It is interesting to define, initially, that information system is not associated to contexts, sectors that
will use information, organization types and, mainly, time lapses or opportunities. It is a broad concept
that will encompass all these definitions, concepts and conceptual relationships, bringing an opportune
background, allowing a potential discussion around capabilities and strategic resources that can emerge
from this relationship (Jamil, 2013).

According to Jamil (2012), an information system project will have to address these components:

e  Hardware: Not restricted to computers, but also covering all hardware pieces, such as sensors,
transmitters, network connection components, etc. that will perform the data transmission path
from the evidence, collection point, to other components of the IS.

e  Software: Conceptualized as the active parts that will process, automatize operations, analyze
and inform productions of the information system. As software invades our daily lives, embedded
even in small domestic appliances, it becomes more valid as an instrument of human interaction.
Some usual software pieces are not related nowadays to computers, as they are used isolated, but
interfaces to usual, trivial instruments such as TV sets, bathroom utilities, kitchen appliances,
smartphones, etc.

e  People: As data and information providers, information and knowledge users, processors, active
agents and evaluators, people must be identified, classified and understood, to completely domain
our interactions that will demand all the processing designed for one information system. Also, it
is important to state that ethical aspects of knowledge production and application, emerge when
“people” element is precisely addressed.

e  Communication Resources: As results from one information processing must be communicated
to their users to be applied for some work, activity or decision. In these communication resources,
social media interfaces, displays connected to internet of things servers (such as glasses, panels,
etc.), among many others, can be considered.

e  Organizational Structures: To understand precisely where data and information is produced,
stored and handled in one organizational array, noticing that, sometimes, this arrangement extends
from the boundaries of a strict organizational design.

e  Process Definitions: As one information system will interact and produce contents from and to
organizational processes, such as supplying knowledge to the operational level, allowing to adjust
machinery (a robotic array, for example) performance and sequence or, in another perspective, for
strategic level, contribute to a more precise and objective strategic decision. This way, the interac-
tion and comprehension about all these processes are extremally useful to compose the IS project
design.

e Data “Understanding”: Denoting where is produced, how it is produced, the perspective on
composing data for information, and so on. Data and information must not be only “mapped”, but
understood by the information system engineer or analyst, consolidating their roles as sources to
be processed to produce the desired knowledge.

With this wide and complete definition, we intend to produce a context for the big data, analytic
techniques and market intelligence services inter-relate, composing one information system defini-

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Market Intelligence as an Information System Element

tion and one information system practical specification. Next, it is interesting to understand, from the
conceptual points of view, how an information system will interact to these other items to produce the
results demanded by organizations.

Organizational Strategy and Knowledge Demands

It is possible to understand the requirements of knowledge for strategic planning phases (Kaplan &
Norton, 2007; Johnson, 2012; Dimitrios, Sakas & Vlachos, 2013). From these and other authors, it
is evident that, for strategy formulation, design, planning, execution and monitoring, how knowledge
about various aspects, factors, historical events and processes is essential and critical for fair levels of
strategic planning (Schiffman & Kanuk, 2010; Ferrel & Hartline, 2010). A detailed observation should
be paid to strategic marketing decisions, as market intelligence has the fundamental contribution for
these planning processes.

Strategic marketing decisions are the main market intelligence process objective, as the knowledge
produced can be used for studies and decisions with clearer risk delimitations and definitions for imple-
mentations, with better specifications for customer aggregated value factors, answering to the basic
organizational marketing demands (Kotler & Keller, 2005; De Man, 2012).

As typical decisions of strategic marketing processes that can be targeted by market intelligence
process results are: product line configuration, chain adjustment and distribution, pricing (and financial
management), advertising and general communication responses, differentiation as a value-based strat-
egy and marketing channel comparative analysis. As examples of knowledge needed in usual marketing
decisions, it is possible to cite: consumer behavior details, demographic perspectives and constraints,
customer reaction to distribution forms and communication, distribution channels performance and fi-
nancial performance for all productive chain components. Knowledge provided for marketing strategic
planning will allow any organization to develop its practical, tactical-to-operations plans, which will, at
the end, specify the real work to be executed, aligned to those strategic views and propositions (Kotler
& Keller, 2005; Schifman & Kanuk, 2010).

One important perspective is to understand strategic marketing planning as a real connection of
Marketing to Strategy (Soares & Carvalho, 2013; Jamil, 2013). Strategic goals are defined because of
the strategic planning process, corresponding to the composition of a final scenario to be reached in a
period and scope of resources applied, resulting in the overall planned situation (Kaplan & Norton, 2007;
Porter, 2008). Through these details, tactical and operational activities are expected to be developed with
connection, alignment and adjustments, promoting the strategic governance of one company or organiza-
tion. This potentially implicates in a coordination that guarantee better usage of resources, monitoring of
future positioning, continuous chances for planning, strategic learning and, finally, a predicted, planned
implementation of actions, with more understanding, even at the operational level, to the basic question
of “what is being done”, concerning the future of the company.

Data, Information, and Knowledge
Knowledge can be understood as composed from essential elements, data and information. This proposed

structure is approached by several authors, and allow the comprehension and validity of market intelli-
gence process. Approaching from a managerial viewpoint, we can consider the works of Davenport and
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Prusak (2000), Tuomi (2000) and Lucas Jr. (2005), who defined not only the concepts of data, informa-
tion and knowledge but also their relationship and integrated application views.

Data can be considered as an absolute value that can be obtained directly from a measurement activity
or collected from an automated source (Tuomi, 2000; Jamil, 2005). This definition presents how data
is flexible to communicate, as it can be easily generated, collected and processed by automated instru-
ments and machinery, an important perspective when dealing with the new context of technological
implementations. However, data lacks more meaning, as it is almost impossible to deduce more from the
context, development or process from it was created, being just an instantaneous observation of a reality.

Information is conceptualized, from these and other authors, such as Inmon, Strauss, and Neushloss,
(2008), as a collection of homogeneous data collected in a context, providing a better condition for
deciding, but offering more complexity to be treated or processed — stored, shared and standardized.
Information increases decision capabilities, but demands additional, sophisticated and expensive work
to be applied, as additional work must be conducted to assure its homogeneity and cohesion (as one
example: measurements are collected, corresponding to data from one specific event, in homogeneous,
identical conditions — composing information about this phenomenon).

In development, knowledge can be understood as composed through the collection of information,
including details and delimitation of the processes which produced that information. Knowledge allows
maximum decision capabilities, for example, enabling even prediction capabilities which are essential
for planning (Davenport, 2000; Jamil, 2005; Nonaka, 2008, Badia, 2014). But on the other hand, knowl-
edge is difficult — complex, expensive — to manage, communicate, being questionable to be stored and
critical to be shared, resulting in a need of a specific process to treat it, which is defined as knowledge
management (Jamil, 2001; El-Bashir, Collier & Sutton, 2011).

Itis opportune to define, for example, the new trend of “big data” studies, as one area that will receive
potential contributions of knowledge management research, as this fundamental aspect of conceptual
relationship is being significantly treated, increasingly perceived by entrepreneurs and socio-political
actors. Additional attention must be paid to the process of “knowledge generated from data” which proves
how important is to observe data, information and knowledge in an organizational context for decisions
such as strategic marketing planning (Ohata & Kumar, 2012; Park, Huh, Oh & Han, 2012).

Market Intelligence

Intelligence is a concept that provoked many scientists and practitioners of various sectors, nowadays
calling additional attention due to the emerging trend of several new technologies and innovations,
some of them addressed in this chapter and in this book. Some of most remarkable contributions from
other scientific fields are discussed here, to improve market intelligence comprehension. This approach
was also applied by several authors, as Makadok and Barney (2001), Markovitch, Steckel and Yeung
(2005) and Albescu and Pugna (2014), as the contextual dynamics and common-sense comprehension,
sometimes produce confuse, imprecise views about intelligence.

As approached before, in a first glance synthesis, market intelligence composes internal, sectorial
(external, but correlated by internal organizational configurations), and external sources to result in
knowledge to be applied mainly for strategic marketing contexts and decision-making oriented to imple-
ment aggregated value positioning for products and services in competitive contexts (Jamil, Santos,
Alves, & e Furbino, 2012; De Man, 2012, Jamil, 2014).
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Some concepts and theoretical fundamentals are now re-emerging, such as artificial intelligence. Dis-
seminated as a powerful service, applied in mobile applications, electronic commerce services, among
many others, artificial intelligence is a remarkable announcement as a concept, to be observed to build
the desired comprehension about MI. “Artificial intelligence” (AI) was proposed in 1950 decade, as
an academic subject, sometimes related to Philosophy or, alternatively, understood as a computational
engineering support for automated or robotic system, as it was presented by John McCarty in 1956, in a
conference at Dartmouth College. Along with futuristic views, of robots replacing human operators and
decision-makers, it turned out to be a provocative area that motivated computing, mathematic, physics
and specialists of other areas to develop theoretical and practical studies to comprehend its applications
and limits.

It is possible to define artificial intelligence, improving perceptions and comprehensions about this
vision of intelligence fundamentals, as defined by Russel and Norvig (2009): a continuum that promotes
progressive and adaptive learning absorbed from the reality, through modelling and explicit relations,
transforming it in rules as it is produced from accumulative knowledge created.

As one integrative view, artificial intelligence can be related to knowledge management exactly when
it is perceived how this process of accumulation of knowledge results in composition of a set of rules
that could serve for further implementations, decisions and automation of tasks. In this path, it is pos-
sible to understand how phases of the “knowledge spiral” cycle, proposed by Nonaka (2008), occur, as
an approach to the same phenomenon. As a fundamental process of knowledge management, the spiral
is so correspondent to one cycle of knowledge accumulation. In advance, comprehending the process
of this progressive learning, it is possible to adhere a conceptualization for artificial intelligence, bring-
ing light to the conceptual and theoretical perspective of association of these two relevant processes.
As it was suggested for robotic and automated or controlled environments, artificial intelligence can be
considered as a form to codify predictable knowledge for repetitive application, with accumulation of
rules, perceptions, exact domains and contexts, that can occur from continuous cycles of process (Hub-
ber, 1990; Weiss & Verma, 2002; McAfee & Brynjolfsson, 2012).

Another association, which usually occurs at the practitioners’ side, is to confuse MI with competi-
tive intelligence (CI). CI is a process that results in complementarity to market intelligence, although
problems occur due to the lack of delimitation in some definitions of these two concepts. For competi-
tive intelligence, it is adopted the statements of a reputable source, SCIP (2012), who defines it as: A
process of monitoring the competitive environment and analyzing the findings in the context of internal
issues for decision support.

Based on previous studies from Kahaner (1998) and Miller (2002), competitive intelligence is defined
as a process related to strategic problems solution, configuring CI as an organizational process that has
the goal to produce better decision support, specifically for higher executive levels, when addressing
strategic problems. It is important to remark that, as a process primarily designed to produce knowledge
from external environment interpretations, CI offers a potential objective response to a precise problem,
usually proposed in a formulation, revision or sudden decision of a strategic planning task. Competitive
intelligence can be defined, this way, as a cycle which is started by a strategic problem perception, trans-
lated into an objective question that must be answered to allow the development of strategic planning
process, resulting in some reviews of practical actions to be implemented. It is so, a process designed
from sources of past occurrences, which demands interventions from specialists, allowing the projec-
tion of actions and positioning in one strategic advance. It can, also, constitute a learning process, an
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implementation alternative for strategic planning advance (Makadok & Barney, 2001; Jamil, Santos,
Alves, & e Furbino, 2012).

From information technology (IT) and computing science fields, another conceptual base is “business
intelligence” (BI). This approach emerges as a relevant and broadly discussed concept, for several ap-
plications, also facing indeterminations from the application scenario. It defines many interpretations for
set of tools, techniques, methods and integration of resources proposed to produce objective knowledge
from disperse sources of information and data, as fundamentally analyzed by Inmon, Strauss and Nish-
loss (2008) and Kimball and Ross (2010). The Computing Science literature mainly focus on technical
issues and details, such as implementation models, physical storage, database structuring and integration
of BI to other IT platforms, such as mobile applications (Kimball & Ross, 2010). Thinking this way,
intelligence is produced from technological infrastructural components together with its correspondent
management, which offers not only the mechanisms for its development, integration between logical
models to physical implementations, but also for knowledge codification, process modeling and imple-
mentation and knowledge communication and distribution, aspects understood as basics of a knowledge
management process (McAfee & Brynjolfsson, 2012; Courtney, 2013; Jamil, 2014).

Another special aspect is integration, as the business intelligence usually is based on an infrastruc-
ture that is implemented through an associated arrangement of organizational resources, not regarding
aspects, such as cyclic updates or evolution, but thinking it as a solution-driven knowledge provider
(Cao, Zhang & Liu, 2006; Kimball & Ross, 2010; El-Bashir, Collier & Sutton, 2011; Hoffman, 2013).

The joined view of these concepts can be observed at a strategic level, where MI concept can be
studied and reaffirmed. Both processes — CI for strategic decision, such as those in planning and execut-
ing strategies and MI for marketing strategic decisions — have the related strategic contribution, with
the paradox of an eventual overlap, due to its incomplete, one-side view that not consider limits and real
implementation details. It also allows to understand how they can be complementary and interrelated,
reiterating that market intelligence has a more practical, applicative “to the market” objective, as it is
designed to support a connection between organizational strategy formulation and answers provided by
strategic marketing decisions (Johnson, 2012; Soares & Carvalho, 2013).

It is important to define, at the end of this conceptual background work, that viewpoints from market
intelligence and Marketing intelligence are different. Although it seems obvious, this comparison must
be addressed to carefully allow the comprehension discussed in this chapter. Market is a competitive
context, where several pressures, forces, regulations and strategies are put in action, aiming to dynamic
commercial and social interactions and exchanges among economic and social actors (Porter, 2008).
Marketing, as it was conceptualized before, is a set of disciplines and contexts applied to study on how
to aggregate value for products and services (Kotler & Keller, 2005). So, market intelligence, in our
viewpoint for this work, is a continuous process that allows the production of knowledge from data and
information to be applied for strategic market decisions, or, better defining, strategic marketing plan-
ning (Chen, Chiang & Storey, 2012; Vavra, 2012; Dimitrios, Sakas & Vlachos, 2013). This relationship
structures a precise way of thinking, as market intelligence process helps one organization to practice a
better Marketing planning, at the strategic level, becoming competitive in a market.

Setting the final adjustment for market intelligence process, it is important to define the main com-
ponents of the MI process itself. This way, it must be considered that data and information are spread
over a value-aggregated chain, as MI produces knowledge to be applied for sectorial strategic marketing
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decision on plans. Based on these definitions, market intelligence process is defined as the following
continuous process, in a cycle definition (Jamil, 2014; Jamil, 2015):
Phase I: Preparation:

e  Aggregated Chain Value Analysis: A comprehension step, which enables to understand precise-
ly how the organizational arrangement where the MI cycle will occur and have its results applied.

e  Data and Information Diagnosis: Where business sector contents of data and information can
be detected and found, to constitute a mapping component that represents what is available for
initial process design.

e  Knowledge Needs Diagnosis: To conceive, initially, what are the main contents of knowledge
demanded by typical market competitors, for decision-making in their strategic marketing plan-
ning work.

e  Observation: These two last steps can be exchanged and even be practiced in a cycle, which in-
teracts until the final users — for example, in focus group series of sessions (Bazeley, 2015) — con-
verge about data and information locus and knowledge needs, as their final objectives, to proceed
to the cyclic, continuum phase, detailed below.

Phase II: MI Continuum - Process (modeling and implementation):

e  Planning: As a start / stop point of every cycle, it is a step of planning next cycle execution — re-
source allocation, pre and post requirements, deliveries, risks, etc. — based on the last cycle ex-
ecution, gathering good practices experiences and planning schedules, budgets, human resources
delegations, etc.

o  Collection: It is the automated or manual gathering of data and information from organizations
of the sector analyzed, from sources indicated by the mapping effort in the first phase. External
sources, as government and agencies, research institutes and other partners, if diagnosed as es-
sential or opportune, are also collected.

. Validation: Normalization, review and correction of data and information collected, as those
sources can produce different (identification, formats, updates, etc.) or mistreated contents that
must be leveled to become understandable as similar for cyclic analysis.

e  Processing: Usage of business rules, logic modeling, statistical and mathematical analysis ap-
plied to data and information to produce specified knowledge contexts, usually with intervention
of sectorial specialists and analysts, to assure the best level of results were produced to be sent to
final users.

e  Sharing: Results sharing of the processing that are delivered, presented, transmitted to interested
market players for further application in their decision scenarios, through training sessions, social
and technological implementations (as corporative social media, etc.), public information, etc.

This definition, encompassing the first conceptual affirmation and the structure depicted above,
constitutes the theoretical background of market intelligence, being defined by the Figure 1.

In the following, an analysis of practical cases is held, validating this framework.

As a practical and final remark, it is usually recommended for market intelligence users, as we recall
about those results are produced for a sector, a set of companies and market actors in a competitive con-
text, that each company, economic actor would, thereafter, produce their own tactical and operational
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Figure 1. Market intelligence cycle
Source: Author.
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plans. So, the overall strategic coordination, designed by market intelligence production, is to be used
as the guiding strategic base for further development of subsequent plans, as each agent receives these
results, from MI and can, in advance, produce their own plans to implement better designed decisions
for product and services to be strategically positioned in the competitive context.

MARKET INTELLIGENCE AS AN INFORMATION SYSTEM COMPONENT

Inthis section, some practical issues and cases will be approached, to promote the complete understanding
of marketing intelligence process, as a component of an organizational information system. It is our main
goal to promote an integral view, understanding how this completion can occur in competitive scenarios.
As defined in the original study about market intelligence, one basic, practice-oriented concept
that must be observed is the informational association, and its related services, as it was presented by
Marchand, Kettinger and Rollins (2001). As announced by these authors, this competitive grouping must
be thought as a group of organizations that presents similar informational behaviors in terms of their
problems, needs, infrastructures, research methods and processes and, overall, same knowledge require-
ments for planning decisions, especially around Marketing, which was the main focus of MI process.
The first case to be analyzed is a market intelligence real consulting case, held by a third-party con-
sultancy for tourism organizations. In this case, the informational association, which will represent the
economic agents who will be benefitted from the MI knowledge provision, is composed by companies,
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such as hotels (medium and small, considering the number of potential guests serviced per month and
year), transport companies (for this research, just terrestrial transportation as mini-buses and private
trains were considered) and tourism agencies, ranging from small to medium companies, considering
their financial incomes and number of customers serviced per month and year.

Initially, a motivational work was conducted, as some representatives — managers and top-level em-
ployees — participated in a training session, held mainly through Internet, as an online course, to prepare
for market intelligence perspectives, restrictions (what the cycle will not do for business), schedule, ef-
forts, aspects to data and information privacy, etc. After this preparation, it was expected that all agents
were prepared about the schedule, resources, delegations and objectives for the MI process.

Then, Phase I procedures — Value-aggregation chain modelling; Data and information sources identi-
fication and Knowledge needs according to simulations of strategic marketing planning decisions — were
detailed, scheduled and planned. The collection of these sources was started, and overall conditions to
check for each step validation were reinforced, as, at the final of Phase I, market intelligence analysts
were satisfied over the results obtained, as the mapping for MI cycle was sufficiently designed.

From the information systems theoretical background, it is possible to identify how several informa-
tional components can be set for the MI process:

e  Data and information contexts and contents.

e  Processes designed, according to the production of data and information and knowledge needs.
Also, the main phases of the market intelligence cycle are reported and scheduled, as the process
is planned at the end of Phase I and the beginning of Phase II.

e  People, with skills defined in profiles, trained and prepared to provide needed contents and receive
the benefits of the MI cycle.

e Information technology associated plans — for hardware, software at all levels needed to imple-
ment the MI cycle.

e  Organizational structure, as the design of inter-relations for organizations and agents is set, to al-
low all MI process to be structured and work.

For the Phase II, the plan step of the cycle was detailed, allowing the complete cycle to be precisely
planned. In this step, forms and associated formatting specifications were designed and implemented,
associated with simple and accessible tools, such as Google Documents spreadsheets and documents
facilities. Guidance about the filling of these documents was provided through e-mails and associated
small videos, uploaded to specific Youtube channel.

With the plan set, the collection step was started, as all interested users and agents provided their
mapped data and information through those documents, filling the needs for further analysis. Typical data
collected was several salaries per hour, for routinely and managerial tasks, costs to receive each type of
guest (classification done by the agents” representatives in the planning step of the cycle), maintenance
costs, infrastructure (furniture, food, catering services, etc.) costs, technology needed, among several oth-
ers. These data and information were collected from the sources detected and identified in the first Phase.

Validation, as the next step of Phase II, analyzed the data to review and correct discrepancies, strange
values for data (for example, a cost associated to a typical worker payroll, which seems to be very high or
very low), check data dependencies (as if the data referring to one property was corrected registered, as
the dependent data was present), and so forth. This important step assures that all data and information
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collected will be supplied in the same format, standards, processing terms, names and identification,
allowing it to be processed.

Advancing, the data and information were processed, to obtain, as typical analysis, maximum, mini-
mum, average values for some critical variables. Also, trends were calculated and projected, for some
variables. Interestingly, a “council” of specialists — formed by some top-level managers, experienced
employees and even frequent tourists — analyzed and discussed the knowledge production, enabling to
obtain several additional conclusions, to help inform all involved agents about the best way to implement
some market decisions.

As typical tactical and operational marketing decisions, it was possible to identify:

e  Association with a Cruise touristic company, offering discounts to some passenger profiles who
will have the potential to contract additional services from hotels — such as tours, massages / spas,
healthcare orientation, etc.

e  Offer free or cheap transportation services for downtown, touristic areas, airports, bus stations and
other attractions or facilities for tourists.

e  Form a “club for purchase” of some supplies, such as food, beverage, cleaning materials, infra-
structure, maintenance equipment, etc.

e  Form also a “cooperative” of employees, allowing companies to share services, such as electri-
cians, carpenters, waiters, concierge, etc.

These decisions are to be detailed, planned and implemented in specific plans, which will derive
from MI knowledge provided, as this cycle will have the goal to produce strategic marketing planning
orientation to be applied as a base for these subsequent phases and plans.

Concluding the MI cycle for this case, there was the knowledge sharing phase, as the results produced
— strategic marketing planning knowledge — were sent to all involved agents through reports, which were
convened by all participants in a standard accorded, previously, with a small, objective course on how to
interpret some typical results. Consulting services for subsequent planning, at tactical and operational
levels, was recommended by the consulting company, as, for ethical reasons, the company that acted
as a MI consultancy can not work as specific consultant for one involved company because it accessed
data, information and knowledge of all involved actors, being able to force decisions and interfere with
the complete sector.

Finally, the cycle, in each execution or turn, prescribes a review, sometimes in an auditory style, to
check if it performed as planned, resources were applied and adopted, answers were produced, users
were satisfied, and if any risk emerged or correction action must be implemented in the next round. This
way, the process, as designed for robustness, had the specification for its own perfection in each turn.

Again, it was completely possible to understand this cycle as an information system-style process,
as, according to those definitions previously worked, market intelligence process produced knowledge,
from data and information, based on an optimal structure formed by an adjusted set of organizational
components. This example shows the complete alignment of the principles of information systems, and
the powerful and wide process known as market intelligence. Other examples are discussed below, in
a more superficial approach, as to illustrate this context application for other realities, with practical,
commercial, marketing decisions being potentially implemented.
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In the healthcare area, in another example, one association of research institutes, composed mainly
by pharmaceutical and related companies, which aim to exchange knowledge, regarding laboratory
drugs for human tests, produced an interesting proposition for market intelligence process. As this
organization has an associative set of heterogeneous corporations — such as transnational research and
commercial companies, small focused research firms and other agents, as distributors, regulators and
implementation-oriented companies — knowledge sharing was a challenge. Justifying this affirmation,
this association used to hold six different seminaries and congresses in a typical yearly schedule which
gathered few interested people, not producing the desired level of discussion and organizational impact.

Knowledge collection, production and sharing, in this case, emerged as an excellent suggestion, as
an alternative for this association to produce a more efficient way to reach their affiliates, delivering the
desired answers and experiences. After a period of negotiations, a contract was registered, and the mar-
ket intelligence process was defined. Starting a comprehension on how an information system concept
was taking place, the composition of firms and associated objective for knowledge sharing, set by goals
explicitly defined in the contract, along with data and information definitions to allow its collection,
were finally addressed.

MI pre-cycle phase I was negotiated and defined with some internal sub-cycles to refine the data
and information availability definitions and knowledge needs. For this last effort, it was opportune the
adoption of a simulation, storytelling approach for modelling needs for a typical affiliate in a two-day
training journey. After this step, the Phase I was completed, with another essential element of an informa-
tion system project correctly addressed: people. After the interaction, people (some experts in medicine
manufacturing, healthcare issues and regulations) not only could be considered trained, but also involved,
motivated and gathered around the information system supported by market intelligence cycle.

Phase II steps, the MI cycle performed with some restrictions and difficulties in the start, until it
reached a perfection level, correcting some assumptions proposed in the negotiation phase that not cor-
responded effectively to real situations on the field. After two years, it was possible to understand this
cycle as a correctly proposed market intelligence implementation, which allowed also the association to
perform its duties and responsibilities. Nowadays, in an example of productive change due to the suc-
cess of this MI project, this association held, yearly, a bigger event with seven preparatory meetings,
re-structuring its previous confuse, expensive and ineffective way of knowledge sharing journeys, along
with other methods — as a blog and a social-media-like forum — to distribute the results of an information
system adopted to reach its desired productions.

Finally, as other perspective of market intelligence application for an information system that encom-
pass several users, it was possible to check the following experiences:

e Integration with competitive intelligence cycles, in information technology area. As a group of
companies contracted a marketing intelligence consulting service and, after its successful knowl-
edge production, a strategic opportunity arouse. This was identified as the need for a certification
on software quality production, as major software development companies would demand this
certificate as a capability demonstration, regarding the producer competence and ability on adhere
to required quality standards. Software development companies who adhered to Ml cycle received
all knowledge that could promote their evolution towards quality higher levels — costs, schedules,
technological demands, etc. — and could plan for this certification. As a strategic demand, two
major players among those market intelligence users group started the evaluation on if and how to
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obtain the quality level certification, as a typical competitive intelligence approach. As those two
cycles were concluded, a precise plan was detailed, and these two competitors got the certification.
Although in different levels, after two years of efforts, they were not only better prepared when
compared to their competitors, but also more qualified regarding contractor’s formal criteria, get-
ting contracted for more sophisticated and profitable works.

e Another case happened in the civil engineering sector, as one company, from the group of a mar-
ket intelligence users, sponsored a private research around a new material for thermal coverage,
which was expensive but could result in better performance and recognized level of further satis-
faction by their final customers. As this new material had all aspects of its physical purchase, stor-
age, implementation and maintenance studied, it was more precisely applied in practical solutions,
resulting in a proved better performance for the habitational units built by this company, offering
better value perception for customers. Here, a marketing plan, that was proposed after strategic
design, was conducted to enable the application of this new material with objective expectations
on its financial returns when being installed in the final production units.

It is interesting to perceive, in these and other several examples, on how market intelligence process
offered a good perspective of integration with other topics, themes and managerial demands, such as
information technology implementation, tactical and operational marketing approaches, commercial
researches and overall strategic alternatives. This was done, as a valid assumption, because Ml integrated
a genuine information system which operated organically, integrating several companies and economic
agents. This way, it is correct to affirm that MI cycles and process, as an information system component,
produced as much as the desired integration, as qualified results for business. Knowledge was produced
from data and information at the expected level.

CONCLUSION

At the end of this chapter, an inevitable conclusion regards the integration of market intelligence to
other concepts, and, indeed, practiced services and applications. It approaches and cooperate with all
marketing planning processes, such as those selected to be applied at the managerial, top-level strategy
studies, to those at the operational level, where value is firmly negotiated with final users, effectively
producing the intended results as previewed. So, studies of these combined concepts, observing market
intelligence with other topics, such as information systems, all marketing planning background, strategy,
information technology management and several others can result in good perspectives for practical
application of scientific knowledge, regarding data and information being generated to produce market
knowledge, implicating in a better decision ability.

In these times where technology is emerging, new business models are proposed and immediately
implemented, process data collected and produced every time, not only by human agents, but also from
machines and regular devices and apparatus, are becoming strategic. New scenario propositions, fast
decision-making, high level risk management, among other needs and trends must compose manager’s
routine, demanding to be supported by effective and efficient processes, such as market intelligence,
which must be understood relating to other planning and implementation-oriented processes.
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ABSTRACT

In the information era, great challenges in healthcare are now intensifying. Regarding challenges for
public health, they are intensified not only in developing and less developed countries on account of
parasitic diseases, but also for developed countries because of emerging and reemerging diseases. When
these diseases are associated with chronic or acute diseases, they intensify causing a serious public
health problem as drugs resistance, neglected disease, and those that perpetuate poverty. Thus, it is
important to find out new tools for management information. In health area, the financial turnover in
the world was US$ 1 trillion dollars only in medicines sector. In Brazil, about US$ 40 billion. Even in
times of crisis, this is a sector with constantly expanding business whether by incorporating new tech-
nologies, new players in research and development, as well as adjustments to public health policies,
regulatory issues, and global outbreaks of disease. These facts lead to constant adjustments of business
in companies, universities, and government actions. This statement is aligned in the knowledge-based
strategy advocated by Etzkowitz. In 2017, three lists of new strategic products for the Brazilian health
system had already been changed. Using new intelligence systems, the government adopted new strategic
business partnerships and were conceived in 2017 (others replaced) with budgets of more than 6 billion
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reais. In this scenario, the revision of the chapter will feature new author and a scope of approach will
be expanded to the new policy “Technological Platform” that replaces the old policy called partnership
for productive development.

INTRODUCTION

The information can be seen as a condition for survival, given that it extends the communication con-
text and rescuing and preserving social memory. Its value is intangible and resists all the mechanisms
of destruction and oblivion since the collection of information. This is due, on the grounds that allows
reconstructing the cognitive and knowledge assessment of a given situation in question (Lawrence &
Giles, 2000).

However, in the 21 century, the capacity to generate speed information is modern and unprecedented
in the world because of the Internet. Data created are practically instantaneous. Technological per-capita
capacity of the world to store information nearly doubled every 40 months since the 1980s. From 2012,
every day 2.5 quintillion (2.5 X 10'®) bytes of data are created (Lynch, 2008). This phenomenon growing
is called Big Data (Lawrence & Giles, 2000; McKinsey Global Institute, 2011).

Quantity of daily data posted on the Web has led to a constant training of new professionals in all
science areas. New activities have appeared, such as the Data Scientist - one who constantly seeks the
best way to deal with the phenomenon of Big Data. The Big Data term has been consolidated within
the scientific community due to the set of technological solutions capable of dealing with the ongoing
accumulation of data that are unstructured and are captured from several sources. They are presented in
order of petabytes, i.e.; quadrillion bytes of stored data. It’s challenging the way to deal with these issues
both for conducting scientific projects and any type of business organizations (Lynch, 2008).

At the institutional level decisions made without the right information lead to inaccurate decisions
and sometimes disastrous. Decisions based on facts and reliable information are more likely to gener-
ate good results, thereby enabling decision maker’s subsidies to meet the everyday challenges. Proper
and timely information can develop effective strategies and acts proactively. This action can be called a
competitive strategy when it involves business approach, which maximizes the value of the capacity of
the organization to distinguish the company from its competitors (Porter, 2008).

Any scientific research area or an organization to lead to the advancement in technology, i.e., to
improve to the management of large volumes of data, must apply the concept to extract data in order to
have a more consistent view for decision making of managers.

It is globally recognized that Science is an intensive data information but the scale with which it
presents itself in recent times is exponential in any science area. Even considering their correlations in a
globalized context. Therefore, it requires new tools for extracting, analyzing and an informational treat-
ment. One approach that has enabled this activity is that the information science which have focused on
information enables multidisciplinary interface with several areas (Magalhdes, Quoniam, & Boechat,
2013; Quoniam, 2011; Trigo, Gouveia, Quoniam, & Riccio, 2007).

In this sense, this work considered a case study of management information in the “Public Health”
area. The choice of this area occurred due whereas the term “health” is present in about 50% of Big data.
This data total, 47% are related to the “Public Health”. Therefore, it is urgent to seek studies aimed at
helping better management of this science area (Magalhades & Quoniam, 2013).
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INFORMATION AND KNOWLEDGE MANAGEMENT
Information

Information is a data or set of data articulated to construct a meaningful message. The way to organize
the data is an intention. It is therefore partially subjective. The information implies a transmitter and a
receiver but also a media whose nature is far from neutral (Kira Tarapanoff (org.), 2015).

These poles suppose the existence of an aptitude, in the form of selective understanding, to extract the
meaning of the information from the surrounding noise. Information is, therefore, a set of data placed in
a context, mainly organizational for what interests us here, and bearing a particular meaning. Again, the
concept has given rise to considerable developments in the information system and the development of
protocols to make information systems as efficient as possible. Three notions are generally associated:
that of information system (with the question of its economic performance), that of quantity of infor-
mation (with the tension that appears between the amount of information made available and the super
information) and ambiguity (which opens the question of relevance, a question linked to the imprecise
notion of “quality” of information) (Pesqueux, 2005).

Information is a condition for survival, given that it expands the context of communication, rescuing
and preserving social memory. Its value is intangible and resists all mechanisms of forgetfulness and
destruction, since the collection of information reconstruction allows the cognitive evaluation and the
knowledge of a certain reality in question (Gavirneni, Kapuscinski, & Tayur, 1999).

In the 21st century, thanks to the evolution of the Web, the speed of information generation is un-
precedented and unprecedented also in the world. The world’s per capita technological capacity to store
information has almost doubled every 40 months since the 1980s. The Internet evolved from a purely
static platform and assumed to be dynamic and an interactive role (Minelli, Chambers, & Dhiraj, 2013),
allowing users to exchange large amounts of information instantly.

Once the proliferation of data and information through the internet and the flow of information is
established and there are no restrictions on distance and availability, the big question that arises is the
ability to screen, interpret and convert this volume of information into knowledge. The identification
and analysis of the amount of information of a given area, whether scientific, technological or business;
identify their state of the art and their respective correlations have become hard work (Aleixo & Duarte,
2015; Magalhdes & Quoniam, 2013).

Therefore, it is necessary a management analysis to integrate actions and to provide the effectiveness
actions to generate technological innovation and, consequently, wealth of the country. Thus, a better
management for information architecture, also known as business architecture, encourage a new under-
standing (Ross, Weill, & Robertson, 2006).

Knowledge Management

Knowledge Management requires the involvement and support of all the company’s stakeholders to pre-
serve, transmit and develop knowledge. Indeed, it is the individuals who are at the center of the creation
of value and who hold the keys to the success of such a project. The management of the knowledge and
know-how of the company is therefore not universal, it depends strongly on the culture of the country
in which it is practiced (Balmisse, 2006).
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In order to motivate individuals to share their knowledge, it is important to consider cultural and
human factors, and not just tools and procedures. Pesqueux et al (2011) define “culture” as the set of
values, norms, habits and customs specific to a society that will influence the personality of the indi-
vidual (Pesqueux & Ferrary, 2011).

Therefore, the Knowledge to Action Process conceptualizes the relationship between knowledge
creation and action, with each concept comprised of ideal phases or categories. As shown in Figure 1, a
knowledge creation “funnel” conveys the idea that knowledge needs to be increasingly distilled before
it is ready for application. The action part of the process can be thought as a cycle leading to implemen-
tation or application of knowledge. In contrast to the knowledge funnel, the action cycle represents the
activities that may be needed for knowledge application (Canadian Institutes of Health Research, 2016).

According Morin (1982), it is necessary to elevate the concept of “system” of this theoretical level
to the paradigmatic level. A paradigm, for the author, is the set of fundamental relationships of associa-
tion and/or opposition between a small number of “master concepts” that command/control all existing
knowledge in all the speeches and theories. Thus, to sustain the action cycle (application) of the knowledge

Figure 1. Knowledge to action progress
Source: (Government of Canada, 2010).
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to the action progress, it is necessary to try to identify/define what are these notions, featuring the new
paradigm and to resume as the (re)definition of the system where the logic of complexity in modeling
the actual performance interact with a posture of the researcher and the actors involved in evaluative
process (Hartz, 1997; Morin, 1982; Piaget & Garcia, 1983).

In this sense, to identify, classify, measure, disseminate and training competencies are essentials to
aid strengthen to the R,D&I in Management of Science, Technology and Innovation in health. Accord-
ing to Hartz (1997), evaluation and health are characterized by phases. The first, is the “systemize” and
refers to a “structuralism and cybernetic” practice supported on mathematical theories which stands the
analysis of hard-systems (Le Moigne, 1994). This approach is still analytic in nature and positivist in
attitude (...). Thus, knowledge needs to be thought as a process that takes place within a complex system
of interactions between researchers and knowledge users which may vary in intensity, complexity and
level of engagement, depending on the nature of the research and the findings, as well as the needs of
the particular knowledge user — knowledge translation (Brouwers, Kho, Browman, Burgers, Cluzeau,
& Feder, 2010).

Knowledge translation increasingly assumes critical importance for health research, since it is rec-
ognized that the creation of new knowledge, often alone, does not lead to its application or to effective
impacts on the health of populations (Canadian Institutes of Health Research, 2016; WHO | Special
Programme on Research & Training in Tropical Diseases, 2006).

There are several critical aspects in translating research results into best practice. These include, among
others, the discrepancy between the knowledge needs identified by the communities and the work, done
by the researchers during the “research” process and the gap between the knowledge produced and its
incorporation into good health practices and policies (Pearson, Jordan, & Munn, 2012). Thus, there is
a growing interest in the research on the mechanisms underlying the translation of knowledge, seeking
to maximize and maximize the results of this process.

The active involvement of the various sectors of society has been instrumental in ensuring the produc-
tion of useful knowledge that meets real needs as well as their application in problem solving, especially
in the context of vulnerable populations. In this way, the adoption of participatory and intersectoral
approaches has the potential to promote community participation, individual and community empower-
ment, and to reduce health disparities (Koelen, 2001).

In the context of collaborative research, the translation of knowledge is an innovative and multi-
faceted practice that allows multidirectional exchanges of knowledge, skills and resources, and the co-
production of knowledge among academics, representatives of communities, professionals and policy
makers (Brouwers, Kho, Browman, Burgers, Cluzeau, & Feder, 2010). In addition, the translation of
knowledge allows the development of shared knowledge and understanding among universes initially
foreign to one another, but which, in turn, gradually reconfigures themselves through their interactions
(Carvalho, Bodstein, Hartz, & Matida, 2004; Hartz, 2012). The innovation character of this approach is
in the establishment of connections or alliances that are formed from the interests and capacities of the
individual actors. During the formation of these connections, the relations between actors are defined
and negotiated and, therefore, the network and its connections are dynamic, fluid and unstable (Boland,
Phillips, Ryan, & McPhee-Knowles, 2012; Hippel, 2005).
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OVERVIEW ON PUBLIC POLICIES IN BRAZIL'S HEALTHCARE

Development in science, technology and innovation are key components for socio-economic growth of
the Brazil. In this context, the health sector plays a key role as a space for technological innovation, new
jobs and income and the promotion and protection of health for the people’s welfare. It is the duty of
the State to ensure the health to the entire population, through the formulation and implementation of
economic and social policies aimed at reducing the risks of diseases and other health problems, and to
established conditions that ensure universal and equal access for all. Similarly, to promote actions and
services for protection and recovery of the society (de Carvalho, Souza, Shimizu, Senra, & Oliveira,
2012; De Negri & Kubota, 2008; Gongalves, 2006).

The importance of health and development should be emphasized as an economic good, capable to
generate jobs and income. Innovation processes are not socially natural, recognizing that the definition
of technological trajectories is conditioned by the global productive and competitive structure, whose
dynamics are not necessarily directed to social demands. In this scenario, it is essential that national State
acts as an inductor and articulator of the various interests that affect the generation of new technologies,
giving a direction to the objectives to a universal health system and welfare’s State.

Brazil, as well as the global trend, has undergone processes of demographic, epidemiological and
nutrition transition with significant reduction of fertility and birth rates besides a steady increase in life
expectancy. This process results in changes in the patterns of occurrence of pathologies and increased
significantly the prevalence of chronic diseases. This changing in epidemiological profile of the country
causes an increased demand for new medical technologies to ensure continuous improvement in the
health population (Gadelha, Carvalho, & Pereira, 2012c).

In this context, health products are expanding and occupying an important space in the Brazilian
economy. It consists of an overload of items with different levels of complexity, ranging from a simple
infrared lamp until the MRI equipment to a culture medium to a reagent kit for detection of HIV and
medicines. Therefore, these products are used in conducting medical, dental and physiotherapy proce-
dures, as well as the diagnosis, treatment, rehabilitation or patient monitoring.

It is one of the most vital and dynamic sectors of the economy. According to the Ministry of Health
(MoH), in Brazil, there was a 72% growth in the number of devices in health services in the National
Health System (SUS - Brazilian term) over the past five years. Sector revenues reached more than 100%,
from 2005 to 2013, reaching the order of US$ 5.5bn.

The expansion of access to health care has led to a significant increase in Industrial Economic Health
Complex (CEIS) trade deficit in the last decade, from a level of US $ 3 billion in 2003, to US $ 11.5
billion in 2014 (Gadelha, 2015).

The Ministry of Health announced, in 2016, that it will guarantee investments of almost US$ 2 billion
to stimulate national production of medicines, inputs and technologies in health. It is worth remember-
ing that national spending on the acquisition and distribution of medicines was almost US$ 5 billion in
the last year.

Basic Health Care is a priority for the Ministry of Health, whose budget forecast, until the end of
2017 is U $ 5.8 billion, an increase of 10.4% compared to last year. The Ministry of Health has said
to increase the pass-through to purchase drugs which part of the Basic Component of Pharmaceutical
Assistance (CBAF). The annual value will increase from R $ 5.10 to R $ 5.58 per inhabitant, which
should increase the amount of products available to the population. Only in the state of Rio de Janeiro,
the investment in basic care will be US$ 37 million.
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Public and private investments in health research in the country are expected to reach US $ 4 billion
over the next four years - equivalent to almost 0.30% of Brazil’s GDP.

According on the Monthly Survey of Physical Production of IBGE, the sector growth of 8.5% in pro-
duction of medical and dental instrumentation equipment, from January to September 2013, is compared
to the same period in 2012. Meanwhile, sales in retail trade of pharmaceutical, medical and orthopedic
goods grew at around 9.5% in the same period (Gadelha; Costa & Maldonado, 2012b; Gadelha; Quental
& Fialho, 2003; IMS Institute for Healthcare Informatics, 2012; Ministério da Satde, 2014).

The growing of the market in Brazil is maintained for years to come. However, according to industry
experts it is necessary to maintain this growth for Brazil s progress. In other words, prioritizing policies
and actions that can increase access by incorporating new technologies and eliminate any regulatory
barriers, aiming to meet and discuss the scenario of health care products in Brazil.

Another factor which contributes to market expansion and access to medication is the advancement
of research in the development of innovative products. In this sense, it must be stimulated the develop-
ment and domestic production of medicines and drugs. So, Ministry of Health (MoH) in Brazil increased
purchases of medicines and supplies within the SUS. MoH was responsible for create the Program for the
Development of the Health Industrial Complex - PROCIS and the Partnership for Productive Develop-
ment (PDP). These actions aim to promote joint technology development and exchange of knowledge for
innovation within public and domestic private producers, making them competitive and skilled (Cartaxo,
2011; Centro de Gestao e Estudos Estratégicos & Ministério da Ciéncia, Tecnologia e Inovacgdo, 2013).

The PDP is considered one of the most important actions of the government in health care that is
part of plan produced by the Production Development Policy. This is part of the government’s industrial
policy entitled “Greater Brazil” (“Brasil Maior” Plan — Brazilian term) - http://www.brasilmaior.mdic.
gov.br/). The focus is on innovation and growth of Brazilian industry, using the transfer of technology
for the production of medicines, vaccines and equipment from private companies to public laboratories.
Offset by the guarantee of the purchases made by the government around of US $ 12 billion/year. In
addition, to generate significant savings for the Ministry of Health (MoH) and decrease the trade deficit
of health, which reached US $ 11 billion in 2012. This initiative also benefits the population because it
ensures the supply of essential drugs to the Public Health System (SUS - Brazilian term)'.

The strengthening of the Industrial Complex has become a strategic axis of the Federal Govern-
ment with the expectation of creating technological solutions in health, generate national technological
protagonism and generate economic growth. In 2016, a new policy called “Policy of Innovation for the
Economic Complex of the Health” was launched, changing the focus of the production of a specific
product by a platform that manages this product.

Aligned to the purpose of the macro plan “Greater Brazil” the National Health Plan (NSP) 2012-2015
and the National Policy on Science, Technology and Innovation Management (PNCTIS) is an integra-
tion of policies aimed at local production of medicines considered high value-added and essential in the
successful treatment of chronic and complex diseases, i.e., strategic medicines for the country. Thereby,
it is possible to see, in Figure 2, the National Strategy for Science, Technology and Innovation.

The government has been directing the development of PDP with strategic products as well as the
high cost medicines or biologic drugs produced and distributed from living cells. MoH published a list
of strategic products, including 52 medicines. Biological products production in Brazil, included on the
list, besides expanding the assistance, would impact directly on the budget of the Ministry of Health.
This is because, despite representing only 4% of the quantity distributed by SUS, these products consume
51% of the available resource for the purchase of medicines. Eculizumab, for example, is among the ten
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Figure 2. National strategy for science, technology, and innovation 2010-2015
Source: http://www.mct.gov.br/ (Access: September 26, 2014).
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most judicialized medicines in the country, and demanded, in 2016, a cost of $ 391.8 million to serve
336 patients. Also included in the list of priorities of the Ministry are two other drugs that are among
the ten most judicialized in the country: Galsulfase and Alfagalsidase.

Since 90s, the federal government has given expression to its interest in developing the pharmaceutical
sector by introducing the Forum for Competitiveness in the Pharmaceutical Production Chain, mainly the
creation of the Law for Generic Medicines (Law No. 9,787, February 10, 1999). It was set up as a space
for discussing government policies for the pharmaceutical production chain and was jointly coordinated
by the Ministry of Development, Industry and Foreign Trade and the MoH.

More expressively in the 2000s, the recognition of this relationship of development and health has
supported the formulation of new public policies, with the marked need to develop the productive base
of health and its capacity to generate innovations.

Initially, in 2003, the Industrial and Technological and Foreign Trade Policy (PITCE, Brazilian term)
was launched, which represented the resumption of two central issues in the current macro policy agenda:
the defense of the need for an industrial policy, and the importance of selecting strategic sectors to foster
national development, including health.

The PITCE had targeted the pharmaceutical industry as one of its strategic objectives, recognizing
the importance of this sector globally, its dynamic, knowledge-and innovation-intensive nature, and the
high demand for global investments in Research, Development and Innovation (R,D&I). The PITCE
was conceived with the aim of strengthening and expanding Brazilian industry by improving businesses’
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innovative capacity. With its long-term strategic vision, the central pillar of PITCE was to innovate and
add value to the processes, products and services of national industry. This policy operated on three
aspects: horizontal action lines (technological innovation and development, exports / entry to foreign
markets, industrial modernization, institutional environment), strategic sectors (software, semiconduc-
tors, capital goods, drugs and medicines) and future-oriented activities (biotechnology, nanotechnology
and renewable energy) (Gadelha & Costa, 2012a).

BNDES’s Profarma program was developed to contribute to the implementation of the PITCE, and is
now used to finance PDPs. It is divided into three sub-programs which provide funding for investments
in production, RD&I, and its strengthening of Brazilian companies.

The government also created the Innovation Economy Funding Program, aimed at boosting innovation
and improving the competitiveness of Brazilian company, and the economy. The program is funded by
FINEP funding agency, linked to the Ministry of Science, Technology and Innovation (MCTI — Brazilian
term) and operates by awarding public funds in the form of grants to companies with which they share
the costs and risks inherent to these activities (Furtado & Urias, 2009).

In 2007, the Science, Technology and Innovation Action Plan 2007-2010 of the Ministry of Science
and Technology, under the heading of “health inputs”, placed health as one of the strategic areas, guid-
ing financing and National Science, Technology & Innovation System.

Brazil’s industrial policy was reformulated in 2008 into the Production Development Policy. It in-
volves different ministries and has integrated goals and actions, clear financing and concrete mid-term
responsibilities. The Production Development Policy’s actions are divided into three levels: systems,
structuring programs and strategic highlights. There are programs for a variety of industries, including
the health industry (Costa, Gadelha, & Maldonado, 2012; Gadelha & Costa, 2012a).

In 2008, Brazil created the Health Industry Executive Group (GECIS) under the MoH. Its purpose is
to take concrete actions and measures to further the creation and implementation of regulations for the
government’s development strategy for health sector, based on the national guidelines for strengthening
the health industry, as well as other related measures.

From 2011, PDPs initiative has gained scale, perhaps representing the most ambitious policy for the
implementation of the constitutional precepts that the market is part of national patrimony, that scientific
and technological development should be stimulated by the state, and that the health is a right, for which
national technological training is an essential condition. This fact required an extension of its regulatory
framework in order to give it a compatible institutional base.

PDPs had their first criteria defined in 2012, with the objective of rationalizing the state’s purchas-
ing power, encouraging technological development in the country, and focusing on local production
of strategic products for the SUS. From that point on, standards and criteria were established for these
agreements between public institutions and private entities for the transfer of technologies.

Lastly, the priority of the drug segment and the health-care production complex was reaffirmed by the
National Science, Technology and Innovation Strategy launched in 2012, which emphasized the need to
promote mechanisms to stimulate innovation in health and intensify technology transfer for the national
public laboratories, while pointing out a series of gaps in the Brazilian production base that needs to
be overcome. Another development concerns support for the production of public institutions, aimed at
the supply of medicines, vaccines, diagnostic reagents, biopharmaceuticals and, more recently, potential
manufacturers of medical equipment and devices, in the context of the Industrial Complex Investment
Program of Health (PROCIS).
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About PDPs, even before the full transfer of technology, partnerships for productive development
generate an economy for the Federal Government of 30% in value of imports. That is because, the pat-
ent holder starts supplying the product to Brazil and to the partner public laboratory with a discount on
the price practiced in the international market. And, over time, it will transfer the technology until the
product is produced entirely in Brazil, also implying a reduction of 5% per year.

In 2016, was launched Policy of Innovation for the Economic Complex of the Health. Under this
theme, there were promises of investment in manufacturing infrastructure of synthetic and biological
drugs. It is a reorganization to strengthen the national strategy to foster Brazilian industrial production,
creating technological solutions in health. The new policy highlights eight platforms, including therapeutic
targets (rare diseases and neglected diseases) and technological and productive routes (biotechnology,
chemical synthesis, phytotherapy, blood derivatives, radiopharmaceuticals/nuclear medicine production
and health products). The aim is to accelerate the production of new products, other therapeutic targets,
such as oncological, immunosuppressive and antiretroviral drugs, reducing costs and increasing access.

The Innovation Law (#1097 from December 2, 2004) provides incentives for science and technol-
ogy research and innovation in industry. This law aims to capacity building, technological autonomy
and industrial development. The law recognizes the different social actors involved and encourages the
participation of science and technology institutions into innovation process, regulating partnerships and
alliances, and the sharing of infrastructure and intellectual property.

It is worth noting that patenting is a strong stimulant for RD&I in the health industry?. Brazil’s re-
searchers are done by public research institutions. So the way is interacting with the business world and
the evaluation criteria of the nation’s academic system must be taken into account. Within the scope of
the Industry, Technology and Foreign Trade Policy (PITCE), the Innovation Law aims, among other
things, to make it easier for public institutions and universities to grant licenses for their patents to pri-
vate companies, while encouraging greater efficiency in this system by means which include making it
an evaluation criterion (Antunes & Mercado, 2000; Magalhaes, JL, Antunes, AMS, & Boechat, 2012c;
“Parceria para o Desenvolvimento Produtivo - PDP”, 2014c).

In addition, it should be noted that one of the aspects of Brazilian policy was the search for the in-
ternalization of the production of health products in the country (medicines and drugs, equipment and
materials, vaccines and diagnostic products), through the establishment of partnerships for the productive
development (PDPs) between public producers and private companies with national and foreign capital.

Nonetheless, the sector for medical and in-vitro diagnostic materials and equipment (also known as
health products) is one of the most dynamic. Brazil is the second largest market of the emerging countries,
with sales of US$ 12 billion of these products, or 5% of world demand. Global sales are estimated at
around US$ 250 billion, and are growing at around 6% a year. The Brazilian market exceeds this growth
rate, rising at 10% a year. However, the full potential of this market in Brazil is not being harnessed
because, depending on the product, purchases for the SUS account for 35-65% of the existing market
(BRASIL/MS/FIOCRUZ/IPEA, 2012; BRASIL/TCU, 20144d).

One of the Brazilian government’s key incentive policies is the Greater Brazil Plan for 2011-2014
(replacing the PITCE), which organizes inter and intra-sectorial initiatives. The former is designed to
improve the efficiency of domestic production. Meanwhile, the intra-sectorial measures are devised ac-
cording to the key features, challenges and opportunities of the industries in question, and are organized
into five blocks for the formulation and implementation of programs and projects. These cover areas,
such as strengthening production chains, building new technological and business competencies, energy
supply chains, export diversification and internationalization, and competencies in the natural knowledge
economy (BRASIL/MS/FIOCRUZ/IPEA, 2012).
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In 2016, Ministry of Development, Industry and Foreign Trade, in partnership with the National
Confederation of Industry (CNI), launched the Brazil More Productive (B + P) Program. The goal is
to substantially increase the productivity of participating business units from rapid corrections in the
production process. The methodology was already tested in 2015 by Senai in a pilot project involving
18 medium-sized companies, and the results were significant: a 42% increase in productivity, and a
21% reduction in production costs. Highlights of this initiative are its excellent cost-benefit ratio and
the concrete possibility of measuring results.

Brazil More Productive Program aims to help the country’s industrial companies to improve their
production processes, with implementation of fast, efficient and low-cost actions. The project consists
of 120-hour on-site technology consulting on the spot, for the diagnosis of processes, proposals for im-
provements to obtain productivity gains, reduction of production costs, and monitoring of implementa-
tion and results.

The policies introduced in recent decades have sparked the need to integrate the knowledge produced
in alignment with the previously defined strategies. To assure success and the effective absorption of
knowledge in Brazil for the production of strategic medicines from the SUS list, the Brazilian government
through the MoH, has prepared partnership agreements under the Production Development Policy. The
partnerships must include, at least, one foreign pharmaceutical laboratory, one official pharmaceutical
laboratory, and one Brazilian pharmaceutical laboratory or pharmaceutical company.

It is worth mentioning the creation of the Patent Act. In 1994, it was signed by members of the World
Trade Organization (WTO) Agreement on Aspects of Intellectual Property Rights (TRIPS) which is
known as an international agreement administered. This agreement establishes that the entire production
of the countries member must granted patents for chemical and pharmaceuticals. The patents in the field
have become more intense and controlled in member countries of the WTO. This agreement establishes
that the production and sale of drugs only can be made by the holder of the patent, for a period, at least,
20 years. In this way, it prevents the production and marketing of pharmaceutical products for other
pharmaceutical companies, encouraging investment in innovation. In Brazil, it was regulated by Law
No. 9.279 of May 14, 1996.

Therefore, pharmaceutical patents have become so important, once that contain novelty and reveal
the details of the invention, if process or product. By the other hand, the researchers and / or managers
consider patents as an important indicator of innovation. Studies related that patent of the company,
countries and owners of the invention can reveal the technological dynamism of a particular industry,
and provide information about the direction of technological change. As regards the field of health,
the pharmaceutical industry is essential for the R,D&I. This industry is growing every year, and it had
generated about U$ 33 billion, between April 2015 and March 2016, a growth of 10% compared to the
same period a year earlier, according to IMS Health.

The Production Development Policy became the government’s new industrial policy, under the legal
provisions of the Innovation Law 10.973/2004. Laws 11.196/2005 providing tax benefits for technology
(RD&I); Law 11.105/2005 (Biosecurity) and 6.041/2007 (Biotechnology Development Policy) have
main aims to expand access to strategic technologies and to reduce the vulnerability of the public health
system (SUS) by strengthening the health industry. The first PDPs were created in 2009 as part of a
broad policy linking health with development for the welfare of the population, and to aid consolidate
the national production of strategic technologies for the SUS (Cartaxo, 2011).

In Figure 3, synthetically it can be seen the evolution of health policies in Brazil.
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Figure 3. Evolution of some policies in Brazil for public health
Source: Magalhdes, Hartz, and Antunes, 2016, Adapted by authors.

National Drug
Policy > 1998

1999 Generic Drugs

egulamentation

Industrial,
Technological and
Foreign Trade Policy - 2003
PICTE - Brazilian ter
" National Policy on
TeChn°|05'CB| Science, Technology and
2004 Innovation Innovation Management
Regulamentation (PNCTIS - Brazilian term)
gul
National Policy on
Medicinal Plants and
Herbal Medicines 2006
(PNPMF - Brazilian term
: ational Program for the| Ordinance GM/MoH
rﬁ?g‘iﬂﬁzﬂggﬂfnt Promotion of Production n°978 - List of Strategic
2008 - and Innovation in Public Products for Unified
Health Complex
Createad GECIS Group Health Industrial Health system (SUS -
Complex Brazilian term)
Greater Brazil Plan
(Plano Brasil Maior - 2011
Brazillian term)
" Changing the Act:
Ordinance GM/MoH
32 ot Paragraph XXXII Article
2012 n°837 - PDP guidelines 24 of Act n°8.666/93

Ordinance GM/MoH
n°3089 - Updated 1284
Ordinance, 2010. List of
Stategic Produtcts for
Unified Health System
azilian te

2013 ?

2014

Policy of Intelligent
Platforms of Technology
in Health

razil More Productive
Program (B+P)

2016

Ordinance GM/MoH
n°704 - List of Stategic
Produtcts for Unified
Health System (SUS-
Brazilian term)

31
EBSCChost - printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use




EBSCChost -

Information System for Knowledge Management of the Technological Platforms in Brazil Healthcare

A BLUEPRINT TO MEASURE THE KNOWLEDGE TRANSLATION

Public Policy is in the context of the architecture of knowledge. Therefore, is pressing management
analysis tools to integrate actions and to provide the effectiveness actions to generate technological in-
novation and, consequently, wealth of the country.

Certo and Peter (2005) regard an analysis of the environment, which indicates that this context
(business architecture requires information architecture) is been monitored by entire organizational
environment to identify opportunities, challenges and threats regarding current assess and future risks
(Certo; Peter, 2010).

Under this perspective, it can be concluded that the information architecture, linked to business for
innovation in given segment, is also linked to the organizational logic for business processes, technol-
ogy transfer and infrastructure of the Information Technology (IT). This reflects the integration and
standardization required for operation of an organization model. So, this “architecture” requires a long-
term view of the processes, systems and technologies, in order to be built in the interim organizational
capabilities that permeate three stages of evolution, namely (Centro de Gestdo e Estudos Estratégicos
& Ministério da Ciéncia, Tecnologia e Inovagao, 2013; Certo & Peter, 2010):

1.  Architecture with business silos, where the functional needs or the needs of individual business
units are maximized;

2. Architecture with standardized technology, which aims to provide IT efficiency through standard-
ization and technology via increasing centralization of management technology;

3. Architecture with modular business, where preserving global standards while enable local differ-
ences with customization.

Considering the global technological advancement in the knowledge era and even the public health,
arises the need to find better treatments and quality of life to people. Then, to cogitate technology transfer
in healthcare by PDP can be understood as a customization for the local reality of a nation second model,
practiced by the Special Programme for Research and Training in Tropical Diseases (TDR) of WHO.
This model promotes the knowledge translation which redefines the scope of the search, as shown in
Figure 4 (Carvalho, Bodstein, Hartz, & Matida, 2004; WHO | TDR, 2013a; Zicker, 2007):

1.  Endemic countries involved in setting the research agenda, and also on how to respond to their
priorities;

2. Strengthen the research capacity of individuals, institutions and networks in the countries, whether
endemic or low-income;

3. Promote the application of innovations and strategies in political and health practices; and,

4.  Serve as a platform to establish consensus on priorities, funding and management processes in
research.

There are several Public Policies in healthcare. These policies provide an NHS that meets their goals
as well as to produce drugs and medicines in the country. Nowadays, the incorporation of new technology
with efficient tools to assess the implementation from Policy to impact is the “Knowledge Translation”
(KT) (Carvalho, Bodstein, Hartz, & Matida, 2004; De Negri & Kubota, 2008).
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Figure 4. Redefinicdo do Escopo de Pesquisa — modelo TDR — OMS
Source: Special Programme for Research and Training in Tropical Diseases (TDR) WHO — Geneva.
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This Policy in Brazil, included not only new generic products, but also the internalization of new
technologies. Actually, Brazil is totally dependent on imports, making it vulnerable for the National
Defense Drugs and Medicines. In this context, the PDP can contribute to minimize this fact. Note, in
the 90’s, Brazil lost nearly 2000 factories pharm chemical after opening markets. In this sense, became
dependent on trivial products, such as acetylsalicylic acid (Aspirin) and Amoxicillin (antibiotic), with
imports from China and India (Antunes & Mercado, 2000; Magalhaes, Antunes, AMS, & Boechat, 2012b).

These analyzes are not used properly by scarcity of information, either by research about methodolo-
gies of KT, or by prospecting and monitoring in health care whose value is to assess the effectiveness of
the policy, since its implementation to impact on society (appropriation of value to society and innova-
tion) (Hartz, 2012; Zicker, 2007).

Evaluation studies of government policies and programs allow researchers and implementers of this
program which are able to objectively make decisions with better quality and optimizing public spend-
ing on various activities. Thus, it’s possible to identify and overcome bottlenecks or points that lead to
success. Consequently, there are new perspectives to implement rational policies with greater capacity,
such as better results for the political in Science, Technology and Innovation in Health (De Negri &
Kubota, 2008; Ross, Weill, & Robertson, 2006; Santos, Toledo, & Lotufo, 2009).

Fostering for research is understood as programmed actions to improve and innovate policies to pro-
mote and protect health. The evaluation should provide better understanding and organizational learning
on the scope of these results for decision making and greater transparency in the management of public
resources (De Negri & Kubota, 2008).

In this overview, initiatives to identify, classify, measure, disseminate and train human resources
methodologies are essentials to help strengthen the R,D &I in Management of Science, Technology and
Innovation in health. According Hartz (1997), “Evaluation and Health” is characterized by phases. The
firstis the “systemize” and refers to a “structuralism and cybernetic” practice supported on mathematical
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theories which stands the analysis of hard-systems (Le Moigne, J.L., 1994). This approach is still analytic
in nature and positivist in attitude (...). Things were reduced the whole (holism) for parties (atomism),
revealing himself actively reductionist.

Melese (1990) also demonstrates the need to redefine “the system” because there are those wanting
to escape the crippling reductionism, who use the term in this restricted form, and run the risk of forget-
ting that it is possible to reduce both the “whole” for the part. This approach is one that considers “the
system” a concept of three faces (Melese, 1990; Morin, 1982a):

1. This “whole” combined with the macro unit where the parties have their own identity and a com-
mon identity;

2. Interactions or set of relationships that are created in the system;

3. The organization and the partners, expressing a constitutive nature of the interactions and with idea
of giving your core system.

A DOUBLE-QUICK EVALUATION OF THE PARTNERSHIP
FOR PRODUCTIVE DEVELOPMENT IN BRAZIL

The quality of life of the Brazilian people is on the government’s agenda. Its public health programs
are designed to foster the healthy ageing of the population, with economic development being linked to
improved health conditions, fostering a sustainable lifestyle. Brazil is seeking to reduce its health sector
deficit, and to boost its technology and RD&I, including a variety of initiatives and investments targeting
academia, the private sector and government. These include a government effort to build technological
competency in the production of drugs and medicines back to the relative levels seen in the mid-1980s
(Magalhaes, Antunes§, & Boechat, 2012a).

One of the key policies in this area is the Production Development Policy launched by the government
in mid May 2008, which replaces the Industry, Technology and Foreign Trade Policy (PITCE, acronym
in Portuguese), introduced in March 2004. The 2008 policy had a broader scope, greater depth, and
focuses on increasing coordination, controls and targets. Like its predecessor, is structured in a way to
align the public and private sectors, with the former being responsible for facilitating business ventures
through tax/fiscal incentives, credit lines, reduced bureaucracy and regulatory adjustments.

Production Development Policy is a more complex set of measures designed to expand access to
strategic technologies, and reduce the vulnerability of the country’s public health system by strengthening
the health industry. The objectives, which are designed to foster could, if in practice, raise the produc-
tion capacity and competitiveness of Brazilian industry, producing a ripple effect throughout society
(Ministério da Sadde, 2014a).

However, it should be recalled that, although the PITCE did not fully attain all the desired outcomes,
it left a legislative legacy that favors certain sectors of the economy, providing them with certain specific
lines of credit from the Brazilian Development Bank (Banco Nacional de Desenvolvimento Econdmico e
Social, BNDES). Meanwhile, PDP aim to foster technology transfer between public and private institu-
tions and technologies capable of meeting the public health system’s (SUS) need for strategic products
as set forth in MoH directive 3039/2013, which was derived from directive 1284/2010.

The directive in question lists several priority products for use in health programs, such as vaccines
and medicines for cancer, women’s health, mental health, and chronic diseases. For instance, Imatinib
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Mesylate was the first Brazilian cancer drug, produced by a PDP for chronic myeloid leukemia which,
alone, produced areal saving of US$ 15.5 million in 2013 vis-a-vis 2012. In the middle of 2014, there were
102 PDPs for over 75 products. There are over 17 public pharmaceutical laboratories, and 53 private ones
involved in these PDP (Gadelha & Costa, 2012a; Macedo, 2014a; Ministério da Satde, 2014a, 2014b).

The Secretariat of Science, Technology and Strategic Supplies, under the MoH, is responsible for
managing the PDP in the pursuit of making Brazil a leading player in innovation and strategic develop-
ment. The list in directive 3039 does not only contain products the MoH has determined as strategic,
but also indicates to the country’s leaders what products should be prioritized in individual projects
designed to boost production, innovation and technology transfer in the country, as well as regulatory
mechanisms. By this means it provides strategic support for the health industry (Gadelha & Costa,
2012a; Gadelha, 2012).

Some PDP objetives (“Parceria para o Desenvolvimento Produtivo - PDP”, 2014c):

e  To streamline the State’s purchasing power by selectively centralizing health expenditures, to
reduce the acquisition costs of the SUS and enable the production in the country of innovative
products of extreme importance to health, focusing on improving the population’s access to stra-
tegic supplies;

e  To foster joint technological development and knowledge exchange for innovation;

e  To prioritize the local manufacture of products of a high cost or of public health and social impact;
and

e  To significantly and progressively reduce prices as technology is transferred and developed in
Brazil.

The plan for the execution of the Production Development Policy contains targets known as “systemic
actions”, which, once implemented, will have an impact on costs in Brazil thanks to their broad scope.
The aim is to:

Increase annual fixed investments/GDP;

Increase private RD&I expenditure/GDP;

Increase the market share of Brazilian exports;

Support small and medium-sized businesses by fostering capacity building for competition in
foreign markets, thereby increasing the number of such businesses which export goods.

Ll

The absorption and integration of knowledge fostering more aligned actions and strategies is designed
to replicate in the field of health the success achieved in other sectors of the economy. Some examples
(“Parceria para o Desenvolvimento Produtivo - PDP”, 2014c¢):

1.  World Leadership: Goal achieved in mining and steel, aeronautics and ethanol production;

2. Penetration of Markets: Durable consumer goods and standardized capital goods. However, for
health the aim is also to position or maintain the production system amongst the leading global
exporters;

3. Specialization: To build and consolidate competitiveness in technology-intensive areas. The strat-
egy covers, not just the health industry, but also information technology and custom-made capital
goods;
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4.  Brand Differentiation or Enhancement: To position Brazilian brands and businesses amongst
the top five in the world,;

5. Greater Access by the Population to Goods and Services: Not only health services, but also
broadband internet, durable and non-durable consumer goods and civil construction.

This superstructure of broad goals and specific targets is set by the Production Development Policy,
where one sector which has been benefitted can interlink and interact with others. Thus, support health
industry and other industries. Action lines of the Production Development Policy are designed to enhance
competitiveness and encompass a variety of technologies, including nanotechnology and biotechnology.

Another consequence of the Production Development Policy is to attract multinationals to make
investments in health in Brazil. One example is an agreement between multinational Merck Serono
and Brazilian firm Bionovis, mediated by the MoH. The aim is to further the PDPs underway for the
Brazilian production of biological drugs. Merck Serono, as a partner, provides to build a new factory to
produce six biological medicines. The current partnership allows investments worth US$ 250 million
for construction, technological product development and technology transfer. Meanwhile, Bionovis
will invest US$ 0.5 billion in the production of biological medicines in Brazil in the coming five years
(BRASIL/MS/FIOCRUZ/TPEA, 2012; BRASIL/TCU, 2014d; “Parceria para o Desenvolvimento Produ-
tivo - PDP”, 2014c).

This example has a high-cost, butin counterpart cutting-edge products will be developed and produced
by a private Brazilian company, Bionovis, and public institutions (Fundag¢ao Oswaldo Cruz and Instituto
Vital Brasil) for the treatment of cancer, rheumatoid arthritis and other conditions, namely: etanercept,
rituximab, bevacizumab, cetuximab, infliximab and trastuzumab. Like the other PDPs, the aim is to
make Brazil autonomous in the production of these medicines, while helping to reduce the country’s
trade deficit (‘“Parceria para o Desenvolvimento Produtivo - PDP”, 2014c¢).

Some other products have been registered in Brazil by PDPs: a two-in-one antiretroviral, tenofovir
disoproxil fumarate 300 mg + lamivudine 300mg; and cabergoline 0.5 mg (treatment of the excess pro-
duction of the female hormone prolactin or hyperprolactinemia). The antiretroviral, alone, should bring
about a saving of around US$ 110 million for the MoH, in five years. When all the PDPs now signed
are implemented, Brazilian government expenditure will be cut by around US$ 2 billion a year, while
the impact on imports, by the end of the fifth year, will reach around US$ 1.8 billion.

Use of the Information System for Knowledge Management
in PDP Through the Patents Platform

The process of updating the strategic medicine list should be annual, in accordance with the recom-
mendations issued by the Executive Group of the Industrial Health Complex (GECIS), and coordinated
by Science, Technology and Strategic Inputs Office - SCTIE with the other offices of the Ministry of
Health, other offices that integrate GECIS, and Entities of the Competitiveness Council of the sector
(Brasil, 2014a).

The current list was published in March 2017, where it contemplates 56 medicines (Brasil, 2017).
Of the 56 drugs provided, a small contribution of antibiotic class. According to Figueiredo (2016), in
2013 list, some diseases and therapeutic classes come to appear in large numbers, as is the case of anti-
biotics (12), monoclonal antibodies (11) and cancer drugs. Although the high number of antibiotics as
strategic drugs for domestic production, none of them was selected for PDP. The following year, only 3
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drugs in the antibiotic class were present, while the current list (2017) contemplates only 1 drug in the
class, doxycycline.

Antibiotics appears in a situation with important gaps, referring not only to diagnostic and therapeu-
tic tools, but also to intervention in the health services and prescription of medicines, as well as in the
national production of them, making them strategic, taking in view of increasing bacterial resistance.
It is worth remembering that some of these diseases and conditions, besides having a high burden in
Brazil, are present in WHO’s report on priority medicines as conditions where therapeutic gaps have
been identified (WHO, 2013).

This scenario has apparently not changed since there are currently no active PDPs for this class. Most
active PDPs are intended for the production of high-cost drugs.

Doxycycline drug, present in the current list, is a tetracycline class drug, incorporated into the SUS
in 2014 through Ordinance n°16, dated May 15, 2014, through the evaluation of the CONITEC organ,
for treatment of Brazilian spot fever and other rickettsial diseases in the Unified Health System - SUS
(Brazil, 2014b). Doxycycline is the drug of choice for the treatment of all tick-borne diseases regardless
of severity in children and adults. Doxycycline is the tetracycline of choice because of its pharmacoki-
netic advantages, lower toxicity and cost-effectiveness (Chapman, 2006).

There are still few producers of injectable form of doxycycline. A brief survey on the Canadian
drugbank database (https://www.drugbank.ca/) reveals a worldwide production centered on fewer than
10 companies worldwide.

Evaluating the compound in its technological context, using the online tool Aulive - Patent Inspira-
tion, there are 665 patents related to doxycycline, 518 of them are patents related to the A61K code
(codification internationally assigned in order to classify different groups; A61K patents are related to
preparations for medical, dental or toilet purposes). However, only 164 patents are related to the inject-
able pharmaceutical form.

Although the number of patents is not expressively high, there is an increase in the number of deposits
from the date of their publication, as noted in Figure 5.

It is worth to note that only two countries account for almost 50% of total patents worldwide. United
States holds about 26% of total patents, and 23% of China (Figure 6). Other countries, such as Germany
and Switzerland, contribute only 5%.

CONCLUSION

Over the last decade, a set of public policies have been formulated in Brazil, aiming to progress in over-
coming the vulnerability of the health productive base, and mitigate its consequences on the sustain-
ability of the health system. Although the identification of the potential of the health productive base
to leverage the economic and technological development of the country and its insertion in the political
agenda goes back to the 1970s, it is from the 2000s onwards that a new generation of public policies to
support strengthening of the Industrial Economic Health Complex (CEIS).

The Productive Development Partnerships (PDPs) were inaugurated in 2008, and are a set of partner-
ships between public and private institutions, aimed at reducing the vulnerability of SUS and the prices
of strategic health products, by internalizing and developing high value strategic technologies aggregate.
They are an instrument of public policy based on a new perception of health policy, which takes into
account both the structural characteristics of the international markets for health inputs and the capacity
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Figure 5. Activity by publication date

Source: Aulive — PatentInspiration.
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Figure 6. Global distribution of patents about injectable pharmaceutical medicines of Doxycycline
Source: Aulive — PatentInspiration.
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of the national productive base to insert themselves in them. Thus, the central objective of the PDPs is
to technologically increase the health production base in the country, giving more autonomy to the SUS
and encouraging economic growth, by strengthening the productive capacity of the national public and
private laboratories associated with the transfer processes of involved in these partnerships.

Strategic alliances resulting from PDP can be used as a way to stimulate the promotion of R,D&I in
another areas. So, the time is ripe for new partnerships and investments in healthcare.
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Considering the political, industrial and academic context surrounding the field of health, there is
clearly potential for continuous success for PDP and technological platform. The SUS list of strategic
medicines could be transformed in opportunities for national investments and the introduction of mea-
sures for the short, medium and long term for knowledge translation, and, consequently, ownership of
innovation by the Brazilian population. The management of the patent information system as a subsidy
to the decision makers is efficient. This process detects where the technology is present and their re-
spective trends. Concerning doxycycline, it is highlighted as a priority for the Brazilian Government.
In this sense, of the number of patents available during this study, 32% are related to pharmaceutical
formulations. In addition to identifying the US and China as the main players holding the technology.
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ENDNOTES

! The SUS was constituted in the 1988 Federal Constitution to serve the whole population, from
the poorest to the wealthiest, in equal measure. Socially speaking, it was a great step forward for a
developing country like Brazil. However, it still falls short in its goal of providing comprehensive
healthcare, with less months-long waiting lists for doctor’s appointments and shortages or lacks
essential medicines for free distribution.

2 According to the Industrial Property Law #9279 of 1996, a patent is “a privilege conferred by
the State that assures its holder exclusivity in exploiting the patented technology, safeguarding
the holder’s right to prevent third parties from exploiting (producing, selling, buying, stocking)
the protected object.” Filers of patent applications do so with the expectation of being awarded
rights over the object of the application, but these rights can only be fully exercised after they are
effectively awarded the patent. (BRASIL, PRESIDENCIA DA REP(JBLICA, 1996).
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ABSTRACT

A relationship between project management and knowledge management was observed with a detailed
level of analysis in this chapter, as analytics tools and methods were presented to define new perspec-
tives for these dynamics. After a theoretical review that advanced the level reached by a previous paper
on the same topic a new theoretical background was completely worked, resulting in a base where a
deeper way of analysis allowed, at the end, to study practical cases of rich association for PM and KM
in practical, ready to apply situations. As a trend for next competitive cycles, tools, methods, and tech-
niques that focus knowledge production for decision making are to be increasingly defined and applied,
on one hand enabling organizations to propose new competitive structures and positioning, and on the
other hand, presenting a more aggressive, faster, and demanding competitive environment.

BACKGROUND

This chapter was produced adopting Jamil and Carvalho (2015) as a base, producing a review of its
findings, adding studies from big data and analytics perspectives.

Project management (PM) is a remarkably dynamic area, where data, information and knowledge are
systematically and empirically produced and, as well, demanded, in fast-change scenarios. As projects
are to be detailed, proposed, negotiated, executed and maintained, several contents of these fundamental
assets are to be faced by the project manager and his associated team, users and other project stakehold-
ers, as decisions need to be produced with precision every time. Poor decisions, taken from indefinite
or problematic data and information, will lead to more risky and precarious implementations.
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This chapter reviews the previous findings of Jamil and Carvalho (2015), detailing how big data and
analytics, as a potential trend to produce more qualified and applicable knowledge, can result in better
decisions, producing a challenging, but worthy picture for project management.

PROJECTS, STRATEGIC DECISIONS, AND DEMANDS FOR KNOWLEDGE

The basic definition of a project already motivates to think about knowledge and its strategic applica-
tions. It is possible to check, from PMBoK (2013), that projects are ways to achieve organizational
strategic goals. By analyzing this initial concept, it is possible to understand that a view of the future for
this organization was projected, configuring goals to be achieved. As this new situation is faced from
organizations, knowledge can be one of the most critical assets to be applied to produce the design of
this reachable description. But it is also relevant to understand the role of projects in this process, how
its execution and implementation, as final results, were based on data, information and knowledge, as
these contents were also generated during the project management phases. It is an important relationship,
which defines the background of this research.

It is important to remind that strategy is a discipline oriented to coherently propose future positions
for one organization in its social, business and competitive environment. One strategy is stated through
a set of consistent decisions, expressed in a base that constitutes the organizational strategic plan, as a
coherent path of subsequent decisions (Porter, 2008). In this context, strategic planning is a process that
continuously study organizational resources, capabilities, perspectives and competencies, with addition
of determination of internal and external factors, aiming to monitor and design implementable actions
to reach established goals (Kotler & Keller, 2005; Porter, 2008; Mintzberg, Ahlstrand & Lampel, 2009).

Jamil et al. (2012) conceptualized strategic planning, as the main organizational process, as it is a
“knowledge demanding” cohesive set of tasks, which needs, for its success, some factors, components
and contents, such as:

e  Studies of external business environment, considering data and information from competitors,
suppliers, customers, legal aspects, business rules, market reactions to events, etc. (Porter, 2008).

e Internal business environment analysis, observing corporate resources, motivations and restric-
tions and its correlated control and management perspectives, competitive advantage positioning,
etc. (Mintzberg, Ahlstrand & Lampel, 2009).

e  Data and information about a market history, as a “knowledge base of best practices”, which can
be revoked for simulations, business models and dynamic studies for competitive design (Choo,
2005; Nonaka, 2008).

e  Details of connected and interrelated projects, assuming they are data, information and knowledge
producers, as the practices cited above and other productions, that will enable favorable conditions
to plan and execute a new project.

° Definition of measurements and methods to measure, or “indicators”, as financial quantitative
demonstrations, reputation, performance and many other factors that can be set by strategy staff
and followed through a plan execution for strategic monitoring that will allow its following and
management in the workplace (Kaplan & Norton, 2007).
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It is opportune, from the definitions pointed above, to notice the importance of data, information and
knowledge sources. This fact is fundamental to comprehend how Big Data contents, as announced in
the following text, are relevant for internal, external and historical studies to serve as bases for strategic
planning, as it results in goals prediction for new reachable and challenging points.

Among typical strategic planning tasks conducted during the phases of project, planning and execu-
tion, it is possible do describe:

e  Definition of strategic goals and correspondent ways of monitoring, defining a reachable scenario
as a success for the specific planning process;
Intermediate and final results evaluation or plan monitoring;
Project resources management methods and goal reaching perspectives.

Inthese cases, strategic planning and its associated execution demand data, information and knowledge
to plan, review, modify and design business dimensioning and positioning. The “meaning” or “sense”
about competitive scenarios, which will result in more precise strategic propositions are affirmed by
various authors as intermingled with structured knowledge availability (Choo, 2003; Kearns & Lederer,
2003; Prado, 2006).

KNOWLEDGE MANAGEMENT FOR PROJECT
MANAGEMENT-AN IMPORTANT RELATIONSHIP

The relationship of PM and knowledge management (KM) must be observed initially for the proposed
objective of this study. As defined by Project Management Institute (PMI, 2014), projects are a temporary
group of activities designed to produce a unique product, service or result. As an additional conceptu-
alization from the same source, project management is:

... the application of knowledge, skills and techniques to execute projects, effectively and efficiently. It’s
a strategic competency for organizations, enabling them to tie project results to business goals — and
thus, better compete in their markets.

Project, project management and its associated perspectives produce an interesting research object
to understand its correspondence with organizational knowledge.

Reich, Gemino and Sauer (2008; 2012) tell that knowledge management (KM) practices have a
contributive interaction with project management planning capabilities, which result in production of
knowledge for strategic advantage, as projects can be related to strategic planning, as its goals executive
plans and procedures. The analysis held by the authors, which evolved from one approach to the older,
through information and knowledge contents, shows a detail level further explored in this section when
considering the cooperation of KM practices to PM planning. From these works, also, it is possible to
understand the complexity and richness of project management contexts when observing these tasks
as critical consumers and producers of organizational knowledge, interacting with all organizational
levels. It is important to address this relevant aspect, as analytics tools, as dynamic processors of data
and information in all organizational contacts, will help decisively to produce knowledge that will be
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managed in advance, according to the perspectives of a continuous process, the knowledge management
activities. It will, for example, refer to the major definition at PMBoK (2013) for “knowledge areas”,
such as financial, risk, executive and operational communication, human resources, acquisition, cost,
time and quality project management.

It is possible to explore this critical relationship of KM and PM, as it was observed in several theoreti-
cal and practical analysis. For example, in Landaeta (2008) we find an evaluation on how the transfer of
knowledge among projects can benefit its design and management. In this study, there is an observation
on how a set of KM practices can improve a project portfolio management, serving as an important
strategic tool for companies that compete in several markets or with diversified product lines that always
demand new projects for its marketing and commercial positioning.

Recurring to Reich, Gemino and Sauer (2012), it is possible to understand how risks management
practice, another critical PM task, is improved by the relation with applied KM actions, findings that
are consolidated on the final model presented by these authors. Gasik (2011) researched a model that
also sought to associate KM and PM principles, resulting in an analysis of the importance of knowl-
edge assets in the project management organizational roles, from the planning according to strategy to
implementation. For Miiller et al. (2013), it is possible to understand how the modern approaches of
project management correspond to some observed through the KM conceptual and theoretical base. For
example, project management offices (PMOs) propositions and actions, along with management tasks
distributed over companies’ networks are approached by these authors as evidences of these interactions.

Regarding to the works of Barney (1991) and Porter (2008), it is possible to affirm that PM and KM
practices alignment appear as a critical strategic relation, with clear potential to generate competitive
advantage, as a valuable, rare and irreplaceable resource (Barney, 1991). Projects can be defined as meth-
odological ways to produce results according to strategic planned goals and actions, and it is opportune
to understand how knowledge is applied on decisions taken during its planning and execution (Barney,
1991; Porter, 2008; Nonaka, 2008). In addition, the association of a corporative and inter-company
projects, known as project management portfolio (PMBoK, 2013), brings another level of demand for
knowledge, with additional degree of complexity to produce it, as those contexts where these projects
are held also reveal, produce and apply data, information and knowledge.

As these and other works reviewed, it is possible to affirm the perception of KM and PM integra-
tion, and the role of analytics in its development in modern contexts as the rationale for this chapter.
This proposition constitutes a valid and opportune research objective. The introduction of new fronts of
study, such as risk management, financial project structure, project portfolio management, among many
others, represent new trends for applied studies. It is possible also to think Big Data and its associated
phenomenon, analytics, as new areas to be studies, producing several essential, opportune and trending
perspectives for this potential integration. For project management base, as it was also approached by
PMI (2013), the potentials for data analysis, information and knowledge generation are immensely op-
portune at this moment, facts that will be explored in the forthcoming analysis.

DATA, INFORMATION, AND KNOWLEDGE

The relationship and conceptualization for these basic concepts is interesting, as they are useful compo-
nents for business activities and plans. Nowadays, the comprehension of the dynamics of these contents
constitutes in opportunities to offer services and products, as they present opportunities by themselves and
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in business plans that relate to each other, as information systems, information technology applications
and implementations, among several others. With the insertion of new technology-based services and
new methods of industrial production, dynamical collaborations among companies and events, such as
the Analytics and Big Data phenomena, this integrative and complementary view demands more study
(Ohata & Kumar, 2012; McAfee & Brynjolfsson, 2012; SAS, 2017).

It is possible to understand data, information and knowledge as isolated concepts, but also in terms of
their relationships, which already advance on the perspective of information and knowledge management
(Jamil, 2005). Davenport and Prusak (2000) affirmed a set of definitions and contours for these concepts
that will contribute for the theoretical base adopted in this chapter. For them, these basic concepts keep its
definition, but also reveal relationships with each other, a dynamic characteristic. Tuomi (2000) studied
the producing of data from knowledge conception. It is an apparent opposite way as usually treated by
literature, but it indeed reinforces the concepts of each item and its correspondent relationship. Also from
Lucas Jr. (2005), Turban, Mc Lean, and Wetherbee, 2002, Turban, Rainer and Potter, 2007 and Stair
and Reynolds (2009), it is possible to understand how Information Technology (IT) and communication
resources applied such concepts in themes as technological infrastructure, information systems design
and web-based applications development, nowadays impacting the design of applications, or, as it is
commercially described, the “apps”.

Jamil (2005) consolidated these definitions, producing a conceptual base that states data as an ab-
solute value that can be obtained directly from a measurement, observation or collected from an auto-
mated source and is expressed in usual measuring standards (as currency, metering system units, etc.).
Although showing flexibility and easiness to generate, storage and communication, data lacks context,
or immediate support for more complex decisions, being an understandable building block for more
consistent concepts.

Information was conceptualized as a collection of homogeneous, correlated data, added with notions
from the context where it was produced. With this wider conception, it is possible to expect results of
better contribution for predictions, as decision-making, planning activities, prospection and several
others with more complex managerial results. Information increases organizational decision prospects,
but it demands more resources to be precisely applied, as the support from information systems and its
linked infrastructure, demanding investments and adequate planning abilities (Turban, Rainer & Potter,
2007; Stair & Reynolds, 2008).

Based on these concepts, knowledge can be produced from a collection of homogeneous information,
including definitions of the processes that generated that set of information. Knowledge allows the maxi-
mum level of decision capabilities, description and analysis. For example, it enables even competitive
predictions such as market dynamics, product negotiation evolutions, demands, etc. (Davenport, 2000;
Akbar, 2003; Jamil, 2005; Nonaka, 2008). But on the other hand, knowledge shows many challenges for
its management, as to store, convert, communicate and share, are not simple, straightforward activities,
resulting in the need of a specific process to treat it, as it is defined by authors as knowledge management
(Choo, 2003; Kearns & Lederer, 2003; Jamil, 2005; El-Bashir, Collier & Sutton, 2011).

To conclude this initial conceptualization about these fundamental concepts, it is relevant to point out,
from the authors cited above and many others (for example, for those that study marketing relationships
such as customer-behavior knowledge and strategic planning implementations), that it is possible to ob-
tain knowledge from data and from information, as it is also possible to develop information from data.
This relationship prescribes a managerial cycle, where the contents are applied to produce each other,
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eventually resulting in a process description that can be found and evidenced in productive actions, chains
and organizational trivial tasks. This result is adequate to define how knowledge management practice is
more frequent and simpler than it appears when approaching the theme just for strictly theoretical origin.

BIG DATA AND ANALYTICS

Some years ago, it was possible for any Internet web-based service manager to understand how interactive
his service was: a lot of commercial, interactions, customer data flown through servers, web transactions,
orders and other simple dynamics. Lately, these findings called attention when data mining services
were offered in simple, cheap way, aiming to decipher behaviors, reactions and preferences, enabling
web-site and electronic commerce managers to understand and even to predict some trends — as posi-
tive reactions by customers, how he will potentially react to an offer, what are the reasons that will take
him to analyze a competitor’s offer and so forth. Then, we reached the “big data” wave, as unstructured
communication tools invaded our lives forever (Dodge, 2010).

Although not new, “Big data” phenomenon has been perceived by entrepreneurs and socio-political
actors, as a process of “knowledge generation from data”. This new wave of scientific and practical
evidences proves how important is to observe data, information and knowledge in organizational and
competitive context for decisions, such as strategic planning (Ohata & Kumar, 2012; Park, Huh, Oh &
Han, 2012; SAS 2017). It is a new area of scientific and applied research, which must be adopted for
future studies about information and knowledge management, along with several other contributive
fields. It calls special attention due to the huge amounts of data generated randomly and spontaneously
throughout the world, in numberless ways. It is also supported by the fast introduction of technology
and the continuous reduction of IT infrastructural costs, such as storage, transmission, and many other
components. Along with these remarkable features, it is possible to observe how big companies, such
as Google, Microsoft and Facebook, or small, fast-action, innovative ones, reacted to this data produc-
tion, offering easy-to-access tools for analysis, scenario detailing and prediction, known as “analytics”
(Rayome, 2016).

As a referential source, McKinsey (2011) described big data as datasets whose size is beyond the
usual ability of typical database software tools to capture, store, manage, and analyze. Obviously, as
it seems, to use these data sets, huge computing resources, optimized algorithms and other technologic
resources and structures must be applied in a planned way to extract knowledge from big data. I'T market
and scientific communities have been studying tools and associated techniques to capture, collect, store,
classify, analyze and produce deeper results or applicable outcomes from datasets (McKinsey, 2011;
Chen, Chiang & Storey, 2012; Ohata & Kumar, 2012; Courtney, 2013; SAS, 2017).

Additionally, analytics emerged as both a demand from market agents, regarding that massive data
generation and technology availability, as new resources are presented everyday by IT players (De Roche,
2016; Jain, 2016; SAS, 2017). As typical analytics services, it is possible to identify big players offers,
such as Google and Facebook, when they put available for this service customers, solutions as:

Number of users on-line and their geographical distribution.

Information technology infrastructure used for access.
e  Frequent sites accessed, based on user groups.
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e  Some typical customer reactions, as, for example, to marketing advertisements, announcements
and offers.
Conversion Rates: How many users advanced negotiation with refer to offer announcements.
Selling performances, for each offer through internet.

e  Segmentation information, as customer identifications and definitions can be used to analyze their
adjustments to each offer (Mehmod, 2017).

As atypical analytics application, one business analyst can evaluate how a product offer prescribed a
trend, aiming to understand its perspective adjustment to statistical models and projections, which may
allow adjust better this offer. As a comprehensible detailing from this commercial study, several small
and medium projects can be started, as commercial points of sales promotions and discounts, commer-
cial campaigns, logistics operations, human resources training and preparation, among several others.
It is a simple, clear way to relate the conceptual base, the practical context that motivate this chapter
writing: projects and project management that emerge from analysis produced from big data generation
and analytics projections.

Informational products can now be regarded as definitions presented by Manyika et al. (2011) and
IBM (2014), as they are created from big data and analytics, when authors cited contents to produce
strategic and tactical plans for various industries around the world, and how they connect to strategic
project management, enabling projects that will not only follow, but execute strategy actions on the
field. This factor allows pondering the effort trying to relate such production of knowledge to strategic
marketing planning, and perceive it as critical tasks conducted by competitive firms specially when ap-
plied for long time plans. In one of these cases, it is opportune to refer about market intelligence as one
process improved by such a correlation of data treatment and knowledge generation for critical tactical
and strategic decisions, more specifically, for strategic marketing planning (Jamil, 2013).

As one of the interesting organizational processes to understand, taken as an example of a knowledge
producer of sectorial data, market intelligence (MI) is exposed by Jamil et al. (2012) as a cyclic set of
activities coordinated to provide strategic marketing plan knowledge for a group of companies who com-
pete in the same sector. MI has a proposed structure of phases such as value chain modelling, knowledge
demands diagnosis, data and information availability and a cycle of collection, validation, classifica-
tion, processing, communication and end-cycle review. M1 is a process oriented to produce knowledge
for market sectors, as any of the companies who receive this produced knowledge take advantage of it
in its specific strategic and tactical plans — such as marketing, logistics, project management, etc. MI
deals directly with data, encompassing those huge sets identified as Big Data, as it is treated properly
through any analytical process (Jamil, Santos, Alves, & e Furbino, 2012; Johnson, 2012; De Man, 2012;
Dimitrios, Sakas & Vlachos, 2013).

Big data and analytics studies and practical applications brought a new way to observe how knowledge
can be produced and applied in new entrepreneurial contexts, such as those put available by systems
interconnectivity, new software design and social media applications, as they can be used to collect and
treat some customer, citizens, agent reactions to any event. Classical and new methods, such as statisti-
cal and heuristics, has been suggested for studies that will allow, for example, the precise application
for information technology. This way, it is possible to define that we have a specific condition to depict
precise targets and reachable goals for future projects. As this section of literature review showed, these
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concepts can define already perspectives of the basic relationship sought in this chapter, where project
management is benefited by knowledge management which, in its way, is produced and processed through
new processes and services, as big data and analytics.

KNOWLEDGE MANAGEMENT, BIG DATA, AND ANALYTICS

Knowledge management is conceptualized as a process, a continuum, composed by a set of predicted and
manageable tasks that deal with organizational knowledge (Jamil, 2005). Clearly, it is a simple defini-
tion, also supported by an objective concept of knowledge, as exposed earlier, presenting the perspective
referring to practical aspects, allowing further discussions about the KM goal and practices.

Nonaka (2008) defined knowledge management as a more complex process, with wider results, de-
signed to answer several organizational needs for planning and execution. As this process is approached
as a more complex theoretical construction, it was consolidated in reviews produced by Christea and
Capatina (2009) and Haslinda and Sarinah (2009), where, typically, several KM research models were
described and analyzed. Jamil (2005) studied basic knowledge oriented activities, taking business
organizations as examples and its correlation, resulting in a composed set of tasks, such as searching,
generating, registering, sharing, valuating and strategic application monitoring, which was proposed
also as an integrative KM process model, designed to receive additional contributions in future studies.

Clark Jr., Jones and Armstrong (2007) and El-Bashir, Collier and Sutton (2011) also studied knowl-
edge management systems in an integrative perspective. These and other studies that adopt integrative
focus propose KM process integration to other organizational factors and processes, becoming not only
a function, but a set of principles which can be applied to improve knowledge application in all organi-
zational activities. From these sources is also observed the importance of information and technological
systems as components of such processes, to allow understanding and corroboration of the intended
conceptual relationship between knowledge and project management practices. This implementation-
oriented contribution allows us to understand how IT can be a supporting technology for information
systems, which, by this way, can also encompass social media, big data and analytics processing for
project management perspectives.

As we aim to discuss how knowledge management can occur in this new scenario of massive data
generation, it is also important to relate classical concepts, as the organizational business intelligence
(BI) (Cao, Zhang & Liu, 2006). It was defined as an important set of tools, its related methods and ana-
lytical procedures exposed mainly by information technology (IT) market. Defining this way, BI is now
a receptive conceptual and practical field for the application of big data and analytics resources (Inmon,
Strauss & Nishloss, 2008; El-Gayar & Timsina, 2014). These peculiarities encompass technological
issues and information generation concept, when the first group of authors dedicate a special effort to
identify BI as a set of components, such as data warehouses (as storing resources), “mining” tools (spe-
cifically for pattern recognition processes, relationship and frequency analysis) and result production,
as customized report tools facilities.

As Kimball and Ross (2010) detail, BI depends not only on the definition of this set of components,
but also in its integration, planned application and overall conditions to be used in organizational situ-
ations to produce its complex and usually synthetic results. Taking their definition of pre-requisites for
a BI effective application, it is useful to recall, from studies of information systems as from Stair and
Reynolds (2009) that, among these basic elements to be used, an organization needs skilled, prepared
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people with fair conditions to interpret results and implement the BI outcomes for decisions, as those
discussed earlier in this text. For project management, for instance, as it will be better debated in the fol-
lowing text, a Bl-oriented set of IT tools can produce several results as simulations for risk management,
financial values, human resources allocation, etc., allowing a deeper study for PM planning and execution.

BI tools and associated techniques assume a relevant situation in this study, as they represent a set of
organized components to process data to produce a synthetic, specific knowledge for decision-making,
exactly aligned to what is observed for a conceptual relationship between project and knowledge man-
agement practices, which will be expanded in this study, regarding the introduction of big data, analyt-
ics. Interestingly, it will perform an integrated informational environment, as presented by information
system researchers.

Finally, it is important to discuss information systems. Information systems (IS) are arranged sets of
several components oriented to treat information to produce desired results for pre-defined organizational
goals (Stair & Reynolds, 2009; Jamil, Santos, Alves, & e Furbino, 2012). This concept represents an
important functional and strategic arrangement of I'T hardware, software, interconnection infrastructure
and skilled people, which will implement processes, tasks and methods that solve information-driven
organizational problems. Several authors from project management area exemplify ISs that impact ex-
pressively works as financial, risk, people, logistics and other administrative PM tasks.

Information systems, as a theoretical objective, is an opportune way to understand in a broader
perspective, how information will be dealt in one organizational arrangement, how it can be treated to
be applied in its value-aggregation chain and, finally, how information is processed and flows through
organizational networks. IS will also be a connection point for the present study, relating some of our
theoretical contexts in one complete, dynamic and interrelated research scenario.

THEORETICAL BACKGROUND

As an integrated approach is adopted for this chapter, an opportunity to study several concepts arise and
will be, at least partially, addressed in this section. Among these concepts, as a focus, we can explore
big data, project management, knowledge management and information systems theoretical references.
This study intends to set a first level of relationship, allowing to understand this immense potential and
enabling further discussions about KM, Big Data and PM practices.

APPROACHING KNOWLEDGE DISCOVERY AS A PERSPECTIVE
OF KNOWLEDGE PRODUCTION FROM PROJECTS

Projects can be regarded, firstly, as a source of knowledge. As PMI (2013) conceptualized project man-
agement as a continuous process, there is a potential arena where data and information are continuously
processed and will allow, by consequence, the possibility to produce knowledge. In these terms, the theo-
retical delimitation of knowledge discovery in databases (KDD) can be an essential base to propose the
relationship among big data, analytics and project management (Fayad, Patesk-Shapiro & Smyth, 1996).

As stated by (Fayad, Patesk-Shapiro & Smyth, 1996; Yonce, Taylor, Kelly, & Gnau, 2017), the gen-
eration of potential value for users and customers of information and knowledge systems depend or are
related to analysts’ abilities on extracting useful answers from datasets, as, for example, business reports,
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trends, sales reports, customer-oriented driver’s information and many others. This view relates the main
value, not exactly to the amount of data, but in users” ability and conditions to analyze it, according to
final business rules and applications. These abilities can be significantly improved, if analytics and big
data tools and resources can be applied. In the following, we aim to discuss some resources, as examples.

From Chapman et al. (2000), SEMMA, and from Hampton (2011) and SAS(2014), CRISP-DM are
proposed solutions of methodologies for knowledge discovery processes, which became almost indus-
trial standards, as they are widely applied for knowledge generation from datasets, such as those that
compose the functional array of big data assets and resources. It is also notable the popularization of
tools which enable knowledge discovery in massive data, such as the MapReduce models and techniques,
cited by Jeffrey and Ghemawat (2008) and the Hadoop framework, presented by White (2009). Accord-
ing to Azevedo and Lourenco (2008), each step of CRISP-DM and SEMMA can be mapped to KDD
steps and, by this way, regarded as actions of a typical KM process. Dodge (2010) and Chen, Roger and
Storey (2012) studied also the application of mining techniques over big data contents, discussing how
the adaptation of the classical mining methods for knowledge generation in this new environment can
produce applicable knowledge for business decisions.

As Berry and Linoff (1997) defined that data mining as the analytical step of the KDD process in
which prepared data is used to generate applicable knowledge, it is possible to understand how this op-
portune process is reaffirmed in SAS (2014) and SAS (2017), this last reference clearly connecting to
project management actions and plans. This production of knowledge can be performed using various
approaches and algorithms for purposes, such as marketing support (Rygielskk, Wang, & Yen, 2002; Hu
& Liu, 2004; Yonce, Taylor, Kelly, & Gnau, 2017), stock marketing perspectives (Enke & Thawornwong,
2005; Bollen, Mao & Zeng, 2011) and fraud detection (Chan, Fan, Prodromidis, & Stolfo, 1999; Phua,
Lee, Smith, & Gayler, 2010). Kremer, Mantin and Ovchinnikov (2013) showed how a process that could
coordinate and prepare information and knowledge about the external competitive environment favors
strategic marketing planning, connecting it to the organizational strategic process.

As cited before, a critical aspect for information management is customer behavior. Various authors
described how an alignment of internal resources could occur to fulfill customers’ expectations, attribut-
ing the term “myopia” to identify the correspondent difficulty for a company to understand correctly its
market. A strategic alignment, for example, using an information system, will define a relationship of
internal forces and resources to this external context, to implement effective strategic marketing. This
perspective integrates big data datasets, processed through KDD resources, through an information
system, to allow project management tasks implementations.

Approaching, generally, KDD alternatives, we find from the sources cited: Classification, Regression,
(cluster) analysis, rules generation and outlier detection. Summarizing these possibilities, we can describe
Classification task as labeling a set of data using a decision model created from a set of known data that
can allow prediction of new data generated through the same system. The regression task is also based on
known records, but besides “labeling” new records, as it was proposed by Classification, approximated
numerical values could be calculated, or inferred, another trend or prospective prediction possibility.

Big contents of datasets can be splitusing Cluster analysis or clustering. Dividing the data into groups,
can minimize instances (or occurrences) differences, maximizing the analytical views of several groups,
understanding how data can reveal evidences from a big sample, which may vary from one situation
to another. This way, it is possible to generate association rules to verify the co-occurrence between
observations from data generated from past activities. Finally, Outlier detection is related to identifying
patterns in data that do not conform to expected behavior (Varun, Banerjee & Kumar, 2009).
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RELATING KNOWLEDGE MANAGEMENT, ANALYTICS,
BIG DATA AND PROJECT MANAGEMENT

It is possible to understand several proposals that examine project management as a dynamic context,
where knowledge can potentially flow among its activities, being expressively understood as a knowledge
management evolution. Considering the SECI model, discussed by Nonaka (2008), allow to stress the
relation and definitions for KM practices for project management tasks. From this study, it is opportune
to define that there is a big comprehension of knowledge management contribution for PM, also that
this contribution was not sufficiently addressed at the time of its writing. In this analysis, producing
explicit knowledge from tacit level, and then combining it to other explicit knowledge, resulting in a
permanent cycle condition where new tacit can be absorbed, reminds completely situations of proj-
ects being proposed, planned and executed, starting from improvised, practical compositions to more
structured, explicit, process-oriented basics, illustrating how knowledge management processes can be
investigated in this example.

For Reich and Wee (2006), several explicit knowledge-based components for these basal directives
for project management, such as the project charter, project scope statement and the project plan can be
depicted as KM. In this work, the authors also call attention to the knowledge production and demands
for the 44 processes defined by PMI for PM, calling a special attention for tacit knowledge management
needs.

It is possible to extend Landaetta (2008) findings to project portfolios, where a set of projects can
be managed together, in one level, and then be observed in further detail. His conclusions showed the
relevant impacts on the fostering of this knowledge flow among projects, implicating in better project
execution performance. He also obtained some results, which may lead to better levels of capabilities
formation, starting a positive cycle of knowledge management. Alternatively, Paramkushan and Gordon
(2013) analyzed the inhibiting factors for this knowledge flow. It was studied a group of six information
technology projects, where authors also reported their findings to project performance, but this time
observing how the lack of the flow will impact negatively on the project final and significant factors.
As those studies show, knowledge production, coming from expressive sets of data, impacts positively,
when efficiently managed, in various project aspects, as those critical final-user points, such as perfor-
mance, quality and communication.

As it was defined for analytics, it is opportune to understand that, nowadays, its propositions arise
from commercial, simple offers, as those produced by analysis of popular, public platforms, as Google
apps —Mehmod (2017) —to more sophisticated and complex solutions, that allow planners and strategists
to develop additional comprehension regarding business decisions, trends and contributions (Deloitte,
2017; Linke, 2017). This way, analytical studies, arising from big data contents, populated and shared
through project management activities, could result in potential knowledge to improve further decisions
for PM planning actions. This opportune cyclic process will be approached in the last section, where
some study cases will be analyzed. It can, initially be perceived from the findings of Miiller et al. (2013),
where authors concluded that earlier collaborators play a decisive role in knowledge management for
projects, when considering organizational clusters.

With all these examples of association of KM and PM, it is interesting to appreciate how big data
sources are generated, stored, managed and applied in the context of projects. Approaching those refer-
ences cited before, this association is explored in the following. From these studies, it was noticed that:
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e  Sometimes, data is not predicted and organized in the dynamic environment of projects. It is al-
ways available and intensively produced, resulting in a perception of an almost unlimited source
of signals linked to all project management events. Informal datasets are also produced, as it can
be identified as tacit knowledge sources.

e  Knowledge is intuitively produced also, sometimes, through informal processes related to cultural
aspects of each organization, being applied without any structured perception, as tacit knowledge
contents. This situation produces a continent that is difficult to apply in new situations, as it is
related to environmental aspects — such people’s conditions, organizational tacit communication,
competitive pressions, etc.

e  Knowledge demands also grow in the field, on the application situations, as projects usually are
proposed in such an evolving, more complex ways, to achieve new and higher value goals.

e  On the strategic level, it is also interesting to point out that the generated knowledge can be fur-
ther applied for KM itself improving, as it also receives more structured knowledge production to
improve PM practices as well.

e  Knowledge is managed in contexts of multiple projects and various organizations, the portfolios,
bringing the complexity described as those scenarios related by the literature with big data.

This last observation identifies the situation where it is possible to understand big data as referring to
contexts of huge amounts of available data in dynamic conditions. Additionally, the need of knowledge
production from this data and the correlated need for knowledge management process for the production
itself potentially implies in better project management practices and results.

Some aspects important to assess, from this broad conceptual relationship perceptions are:

e  Itis possible to describe a cycle, where, progressively, organizations that improves KM practices
can improve their PM practices also allowing, in result, better KM practices. It recalls a “spiral”
model, as that announced by Nonaka (2008), generally identified as SECI model.

e  Big data contents can be analyzed and treated by some tools, methods and techniques, as those
exemplified above and many others. It can be recognized as those sets produced by interactions in
multiple, concurrent projects in any organizational contents.

e KM practices remain very challenging for organizations, as efficient and coherent application of
IT tools, infrastructure, information systems projects and implementations, planned managerial
tasks and skills.

e  There are several models and recommendations proposed by the literature at this time, with no
predominant trend at all, as this context is still new to the market, various practices and empirical
research are in exercise now, that must be investigated further for a potential description for this
relationship.

e  Big data contexts, as projects for strategic purposes and knowledge management practices are
continuously being proposed, studied and applied. In their way to be precisely, conceptually af-
firmed, they enable to better implement tools - as information systems, for example.

Rajamaran and Ullman (2011) present an interesting provocation, announcing that instead of “super-
computers”, these new approaches demand also a technological infrastructure specially customized to
produce knowledge in an effective and objective way, where, for example, resides project management
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usual demands. This factor is sometimes forgotten in theoretical approaches and practical applications,
as immense amount of data — characterized as Big Data — must be continuously processed, sometimes,
under the application of complex algorithms, providing knowledge results to be further used in plans and
associated actions. Along with these processing capabilities, storage is also an infrastructural issue that
must be considered in information systems projects, and its related implications. Distributed file systems
tools are techniques to be applied for efficient performances in these contexts of knowledge production.

Some authors, as Boyd and Crawford (2011), argue about the application of “networked datasets”,
allowing the adaptation of technological infrastructure methods for knowledge production. For them,
these new technologies can improve knowledge management, as Ford changed the way we made cars.
It must be recalled, eventually, that Toyota process-driven and oriented systems and production design
also modified Ford initial ideas on manufacturing.

The following section produces some study cases, to exemplify how this conceptual network can
really be applied.

CASE STUDIES

The dynamic conceptual relationship among data generation, big data-based knowledge production,
decision making, overall performing knowledge management in project management contexts is to be
approached in this section, oriented to produce a practical view that elaborates the final composition
for the intended goal of this chapter. As it happens in multidisciplinary observations, this consolidation
could be produced in various ways, adopting several techniques and different methodological proposi-
tions. Here, it was adopted a genuine multidisciplinary observation, supported by the previous theoretical
background developed in the previous sections of this text, regarding practical cases of infrastructure,
industrial and services projects.

For the first case, a usual infrastructure project is to be analyzed. It is a basic study, adapted from
a real case, which is an intention of a local government to improve a traffic interstate road in a region
of an emerging country. It is a complex decision, as it contemplates two different views for the results
of this project, after the cited road and its associated supporting structures — bridges, tunnels, services
areas, etc. — are delivered to the population:

e  For some citizens, it is a real opportunity of economic growth, presenting the improvement of pas-
sengers and load transportation, along with jobs created along the road, both to keep it working
and others derived from its main objectives. These additional jobs could correspond to the service
people, hired for food catering, hotels, transportation itself, etc. As the local government impose
some transportation taxes, the public budget can also be benefited from business improvement.

e  On the other hand, a significant part of the population will prefer not to have this road system
increment, as more traffic will go through their cities and region. Pollution, heavy traffic, potential
occurrences of accidents and other facts would be possible, bringing new security issues. Along
with these unwished events, this part of population argues about heavy public investments on an
old-fashioned system, which should be effectively replaced by modern systems, such as electrical
trains (clean energy), for example.
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As it happened to some private companies, the govern, with the help of their Public Relation and
Communications secretariat, starts a campaign in social media, radio and television to inform citizens
about their intention on improving, augmenting this traffic system, implementing some benefits and
increments to the old one. This campaign is not merely informative, as several monitoring services,
based on an information system, created specifically to follow citizens reaction (which be a base to be
applied in the future for other processes, as elections, other public projects, overall public relations with
citizens, international government actions, etc.) through some channels — social media, mainly, but also
from manifests, newspapers publications, political reactions, among many others — intending to develop
a “trend topic” model, that shows, in practical terms, how local citizens react, influence each other, etc.

Data is collected from structured sources — as, for example, money spent for some citizens and po-
litical parties’ movements in advertisements pro or against the project, number of reactions — by type,
projections of investment and return or payback values — and from unstructured, mainly characterized
by social media reactions — Facebook posts, tweets, blogs interactions, public services answers to citi-
zens — to compose a big data content, which will be analyzed. This analysis, which typically produces
knowledge from heterogeneous data (as big data promises), will return the first level of analysis to local
government managers.

As we are thinking about an information system, analytics are applied, in a continuous way, to un-
derstand how people will react to some simulations produced by local authorities, testing practical hy-
pothesis. In some tests, local government managers inform that only a part of the road will be expanded
— it is not a technical recommendation, indeed, but a test to produce another level of communications
exchange, interaction. These new, unstable announcements generate some additional events which will
be analyzed, producing new waves of knowledge from data and information, designing specific decision
scenarios, where it is possible to identify main groups of citizens that want to react, how they react, what
are their preferences and how they will potentially think about the final governmental decision, if the
negotiations for this project are to be started.

In this case, big data and analytics are to be applied to understand citizens” reactions to one initia-
tive from the local government, as is to be inserted in a real process of one information system. This IS,
which involves information technology, people, data collected and compared, organizational structure,
communication resources and process designed, will result not only for this specific decision, which is
already important, but in an information and knowledge process that can be repeated or adapted for other
public and private projects, reinforcing our conceptions over the richness for this interaction in practical
cases. It can generate, for instance, some public governmental actions and plans, based on predictions
made over citizens previous behavior. More knowledge, methodologically generated, applied to better
decision about projects.

In another practical case, an industrial food processing corporation wants to adopt an “industry 4.0”
based system in one of its plants and distribution line. The alternative of industry 4.0 is a modern, com-
petitive investment, which proposes to automatize production lines, with the implementation of robots,
adjusted production schemes based on knowledge generated from the commercial fronts and, overall,
optimizing industrial production. As it usually happens in projects of this size and impacts, it also pres-
ents an irreversible situation where human jobs will be lost forever, as operators are to be changed by
these programmable machines and optimized level of process controlling.

This project contemplates a decision scenario, as it also will take a long time — typical estimated for
some years — to payback the complete investment made in this change. As this company has to replace
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human operators and managers for automatized infrastructure, optimization must be achieved faster, at
the beginning of this new working business model, assuring this modernization to return the investment
as fast as it is possible.

Thinking this way, the company starts aresearch about its production lines, using social media contents
and customer face-to-face promotions in supermarkets, to understand several issues regarding customers
preferences and habits. Some tests and researches to be conducted will try to measure satisfaction levels,
brand retention, product lines diversification potential strategies, customer expectations, etc. These tests
results are to be analyzed consolidating two types of data — structured, formal, defined and unstructured,
informal, spontaneous —as it will be collected from commercial documents, spreadsheets, invoices, budgets
and schedules (structured) and blog posts, interviews, reactions perceptions (unstructured). For this, first,
a big data processing system is implemented, receive these contents and depicting some details about
customers” reactions. This system is so added by analytics processing, where a comprehension about the
evolution of these reactions can occur if some changes are to be implemented in the productive chain.

It is important to say that we have several different signals coming from customers reactions. At a
first glance, it can show, in a similar way as we understood the first case, of the traffic road project, the
continuity of the customer satisfaction, even if the processed food package he or she is acquiring now was
produced by a robot, not by a human operator. But in another level, it can show, objectively, how products
are really acquired by customers, how we develop our preferences towards a specific purchase — ways,
information needed, amount paid, etc. —allowing this company to precisely decided what production line
will be automatized and when. This is a typical strategic decision for project management, which will
impact directly on the investment plan for its food processing plant automatization, industry 4.0, project.

So, this way, big data and analytics will produce knowledge allowing the first level of adjustment
for this project, or an association of smaller projects, a portfolio, which can be coordinated. It is not a
one-way knowledge generation for project management indeed, but a continuous cycle, a knowledge
management market intelligence scenario, where commercial data is produced to adjust projects imple-
mentation in a period.

In another typical case, that are impacting a complete sector nowadays, it is analyzed how a com-
munication agency can implement all this informational infrastructure to bring more automation to its
daily routines of process and works. Analyzing in a simple way, just observing its more typical service
for a regular customer, one agency has the goal to provide an advertising campaign for a customer —
typically a commercial company — as to inform the final customer about an added value in a product or
service. This is a frequent relevant part of the communication plan, which is an indispensable service
for a marketing strategic and tactical plan.

Thinking “digitally”, this agency, in the future, could receive a draft document from its customer,
as the business owner will fill a form, through internet, with its potential demands. After automatically
identified — by a big data tool — basic key-words detailed in that document are to be analyzed by analyt-
ics software and systems in Internet, identifying usage, frequency, trends, resulting in some pictures that
will inform the publisher about scenarios for efficient advertising.

For example, we can consider the agency customer if it is a clothe shop, which mainly sells sports
materials and related items, from worldwide known brands, as a multi-brand strategy. From this analysis,
the agency can react to an intention from the shop owner, as he informed, in his draft document, that
he wants to open a new space in his shops, focusing new sports modality (for example, as it happened
few years ago in Brazil, where NFL was not well known — now, it is a successful case in this country).
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The agency, producing a big data analysis, can research internet contents, data collected from press
agencies channels and other structured and unstructured ways, producing a picture about the actual
market situation, future trends, expected transaction volumes, customer segments that will be candidates
for promotions, etc. These knowledge components will generate a series of marketing — related project
plans, to be detailed, developed and implemented in the future.

Interestingly, the first level of advertisement can also be digitally produced and digitally dissemi-
nated, using social media channels, communicating with potential customers, associated to press and
institutional channels of that specific sportive modality (local confederation, clubs, fans clubs) about
their offers of sports materials.

As additional marketing strategies, customers can have “loyalty” and other retention marketing strate-
gies applied, when — maybe automatically — studying their consumption levels, media reaction, interac-
tions, integration to the advertisements, to evolve and improve their participation and levels of adhesion
to marketing campaigns. Maybe this more sophisticated agency performance can reach other level of
service, transforming it into a marketing agency, who will produce, with the help of this information
system (big data, analytics, social media and related infrastructure) in an effective advisor on customer
capture, development and retention strategies, in typical service-sector projects.

CONCLUSION

Project management emerges as a turbulent, dynamic, controversial context where data, information
and knowledge are generated massively and demanded for better decision processes and structures. In
this chapter, aiming to expand previous developments, regarding a publication where it was studied the
relationship of project management and knowledge management, new components for these potential
contributions were addressed: analytics and information systems architecture. As these two concepts
prescribe modern possibilities to produce knowledge for application in organizational decisions, the as-
sociation of PM and KM is improved, together with its perspectives of new competitive forces.

A theoretical review was conducted, to define how analytics will compose with big data, as the for-
mer work assessed this important resource as a trend of knowledge production. After this, knowledge
management and project management were proposedly studied together, to observe their correlation.
Interestingly, this relation appears both as a dynamic process, oriented to solve business issues and
complex situations, but also as a potential generator for new strategic positioning, to be structured by
strategic planning process in organizations. Information systems, a concept that composes with every
informational source, regarded to align several active elements — such as people, organizational structure,
process definitions and so for — promote the final key part to be added to the theoretical background.

As we discussed final examples for this dynamic challenging solution, attention has been called for its
complete integration when simple, frequent actions of actual market competitive methods are observed
with more detail. Finally, it is possible to affirm that this chapter observed and promoted a study where
knowledge management and project management expressive relationship can be improved in modern
value-aggregated chains, enhancing their abilities, perspectives of modern trends adoption (such as au-
tomation, for example) and strategic solutions, with the quick responses demanded by nowadays market
competition.
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ABSTRACT

The digital economy is creating disruptions in traditional industries and markets. Industrial business
associations (IBAs) may face serious challenges in a near future to meet the needs and requirements of
their members, particularly in supporting their growing international trade activities and internation-
alization processes. Digital platforms are already transforming different types of businesses across all
markets. An IBA may use a digital platform, not only to keep up with the current technological trends
of markets, but also to improve the internationalization support provided to their associate small and
medium enterprises (SMEs). Therefore, the aim of this chapter is to present the view of these potential
digital platforms’ managers, by presenting the results of an exploratory field research based on 24 inter-
views with IBAs from Portugal, France, and the UK. Another goal is to identify current digital platforms
that are being used by IBAs and to critically evaluate their potential for supporting internationalization
processes of SMEs. By using these findings, a set of requirements and features for digital platforms sup-
porting SME internationalization in the context of IBAs are derived in this chapter. These results can be
used by platform designers and by IBAs for designing and developing more effective digital platforms
that can meet the specific internationalization needs of their users and managers.
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INTRODUCTION

Today, we live in a world with constant developments in technology and with a society increasingly
connected. In a rising generation of micro-entrepreneurs, freelancers working anyplace at any time, and
new business models, we are witnessing to at least three important changes in the business world: (1) a
more shared economy, where collaboration is the emerging paradigm; (2) the use of digital information
and communication, social media and new technology platforms to improve businesses and management
processes; and (3) an increasing competition environment for all types of companies and organizations.
This can also be a challenge for industrial business associations (IBAs).

Globalization and the development of the European Union (EU) have put pressure on traditional
business associations to re-invent themselves for remaining relevant institutional actors in represent-
ing the interests of companies and organizations (Streeck, Grote, Schneider, & Visser, 2006). IBAs are
characterized by their collective and member-based nature, where membership is most of the times
voluntary, and members have a common interest (Bennett, 1998; Traxler & Huemer, 2007). These in-
stitutional entities will need to adapt to the new requirements of their members, in order to remain an
active support for their activities. This can specifically occur in the case of satisfying the needs of small
and medium enterprises (SMEs).

SMEs have been gaining more power and representativeness in international markets by assuming
different manifestations as international new ventures and born-global firms, meaning that many of them
now start their international operations right from inception or soon thereafter (Knight & Liesch, 2016).
According to Giudici and Blackburn (Giudici & Blackburn, 2013):

It is often asserted that the advent of the digital economy has substantially reshaped how SMEs con-
duct their sensing and seizing activities across international markets. Therefore, new requirements are
needed by IBAs to keep up with the evolution and changes that might occur with their associate SMEs.

In fact, IBAs have been already facing increasing difficulties, mainly related with problems of low
membership and high opting out, instability over time, and inequalities due to the existence of associa-
tions of different types or sizes of businesses (Bennett, 1998; Traxler & Huemer, 2007). In addition to
that, many companies have multiple association memberships, both at the individual/staff and business
levels (Boléat, 2003), which naturally creates some sort of competition environment among the different
types of associations. Other potential challenges faced by IBAs are related with limited revenue channels,
limited audience, declining trade show attendance, not demonstrating value and benefits of membership,
not aligning industry issues with member needs (Schutzius, 2016).

Notwithstanding the challenges and the wide variety and number of organizations that make up the
business associative system, the common denominators for these institutional entities is the fact that
most of them are surviving through membership fees (increasingly smaller due to the high number of
competing associations), are dependents on communitarian funds and provide services and training
(Bennett, 1998; Boléat, 2003; Fries, 2008; Mikamo, 2013).

Internationalization processes require accessing, processing and organizing large amounts of informa-
tion (Xie & Amine, 2009). However, the lack of information and the lack of suitable tools for managing
information and knowledge are identified as the main obstacles for SME internationalization (Costa,
Soares, & Sousa, 2016a; Hsu, Chen, & Cheng, 2013; Rodriguez, Barcos, & Alvarez, 2010; Sommer &
Haug, 2011). Given their limited resources and difficulties in reaching markets, SMEs tend to rely more
extensively on external networks to operate in international markets than large enterprises (Hessels &
Terjesen, 2010). SMEs and large enterprises also differ in their need for services from the IBAs. In the
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case of SMEs, due to their resource constraints, they tend to be more dependent than large firms on
the services, information and contacts generated through business associations (Gashi, Hashi, & Pugh,
2013). From the other side, large enterprises can easily make or buy these services independently of
associations (Traxler & Huemer, 2007).

Previous studies on international business show that, although existing different opinions about the
utility of their services, IBAs are identified as one of the export information sources (Costa, Soares, &
Sousa, 2017a; Leonidou & Theodosiou, 2004) and SMEs can use their institutional network resources for
overcoming barriers to operate in international markets (Costa, Soares, & Sousa, 2017b; Gashi, Hashi, &
Pugh, 2013). Such institutional network support by IBAs is provided through (Costa, Soares, & Sousa,
2017b): promotional activities; counselling, training, and technical and legal support; information shar-
ing; and cooperation with other institutional entities.

Nevertheless, previous research also show that IBAs can have a more active role in supporting SME
internationalization by fostering more collaborations between members (Costa, Soares, & Sousa, 2015).
This support can also be enhanced by improving their information management role to better meet
companies’ informational needs (Costa, Soares, & Sousa, 2016b; Costa, Soares, Sousa, & Jamil, 2017).
Therefore, to improve their role in supporting SME internationalization, one important development is
for IBAs to evolve towards collaborative networks by sharing more organized and valued information
with their associates and also by fostering information flows and more collaborations between them
(Costa, Soares, & Sousa, 2017b).

Many information communication technologies (ICT) have been designed and developed to improve
business and management processes and activities of companies and organizations, as well as to support
collaboration in business networks (Bellini, Ascenzo, Ulskaia, & Savastano, 2016; Carneiro, Soares,
Patricio, Azevedo, & Pinho de Sousa, 2013; Durugbo, 2015). Regarding the international business,
some studies have been discussing the importance of digital technologies to support the international
activities of SMEs (Brouthers, Geisser, & Rothlauf, 2016; Giudici & Blackburn, 2013). This makes
even more sense when dealing with information, as internationalization processes require to manage
large amounts of information about foreign market conditions, available funding and opportunities and
partners for collaborations (Costa, Soares, & Sousa, 2016a; Xie & Amine, 2009). However, previous
research points to the need for extending our understanding on how and whether technology is suitable
and viable for supporting SME internationalization and collaboration (Dutot, Bergeron, & Raymond,
2014). In addition, the effect of the use of digital platforms on management processes is relatively un-
explored (Spagnoletti, Resca, & Lee, 2015).

Therefore, we hypothesize in this paper that collaborative digital platforms may substantially help
the management processes of IBAs for improving their support to SME internationalization. In particu-
lar, it can contribute to the effectiveness of information and knowledge management processes and to
the creation of new collaborative networks among their members (Costa, Soares, & Sousa, 2016a). We
believe that such transition to technology is crucial for the survival of IBAs, as it can avoid the loss of
more associates, or even prevent the worst scenario of the IBAs’ services to no longer make sense for
companies.

Accordingly, this paper aims to understand the perspective of IBAs on the use of collaborative digital
platforms for supporting the internationalization of their associate SMEs by recognizing their problems,
needs and opinions about this subject. Another goal is to identify current digital platforms that are being
used and to critically evaluate their potential for internationalization support. The research questions
that guide this study are:
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RQ1: What are the current digital platforms used by IBAs to support SME internationalization?
RQ2: How do IBAs perceive the use of digital platforms to improve the support to the internationaliza-
tion processes of their associate SMEs?

To answer these research questions, and based on empirical evidence, this paper presents a qualitative
exploratory field research, providing insights from interviews performed with 20 IBAs in Portugal, 4 IBAs
in the UK, and 1 IBA in France. By using these findings, the objective is to obtain a preliminary set of
requirements and features for digital platforms supporting SME internationalization, managed by IBAs.

The structure of this book chapter is as follows. After this introduction, literature on IBAs support-
ing SME internationalization is presented, as well as some background on collaborative networks and
digital platforms. After that, the research methodology is described and the results are presented and
discussed. Finally, the main conclusions and directions for further research are presented in the last
section of the chapter.

RESEARCH BACKGROUND
Industrial Business Associations Supporting SME Internationalization

There are thousands of business associations, trade associations, industrial associations, federations and
chambers of commerce in the European Union (EU). While different in nature, each type of business
association represents the interests of companies and organizations (Streeck, Grote, Schneider, & Visser,
2006). An IBA is a business and trade association specifically focused on industry, representing firms
rather than individuals, assuming two different types (Costa, Soares, & Sousa, 2017b; Costa, Soares,
Sousa, 2017): (1) sectoral IBA, by representing firms of a specific industrial sector; or (2) multi-sectoral
IBA, by acting as intermediary within a network of companies from different industrial sectors. On top
of that, they act as intermediaries between business sectors and governments (Traxler & Huemer, 2007),
and they provide services for their members (e.g. newsletters, technical support, information services,
conferences and exhibitions and training) (Boléat, 2003).

Research on the role of IBAs in internationalization processes of SME:s is still in its infancy. Gashi
et al. (2013) and Patel-Campillo & DeLessio-Parson (Patel-Campillo & DeLessio-Parson, 2016) sug-
gest that the propensity of SMEs to export is positively influenced by their membership in business
and trade associations. The study of Costa et al. (Costa, Soares, & Sousa, 2017b) goes deeper on this
topic, by developing a conceptual model that explores the activities and the use of institutional network
resources by IBAs to support and facilitate internationalization processes of SMEs. Findings show that
SME:s can benefit from the institutional network resources and support of IBAs to start or continue their
internationalization strategy. This support is mainly provided through promotional activities, such as
trade fairs, trade missions, promotional actions and organization of events. Services such as counselling,
training and information sharing also help associate companies to successfully approach foreign mar-
kets. In addition, SMEs can benefit from the network of contacts that IBAs have with other institutional
entities such as governments, other associations and IBAs, embassies, foreign companies, consulting
firms, funding bodies and regulatory bodies. In this same study, the future vision of IBAs in terms of
topics of improvement is also presented. Results show that collaboration and the use and development
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of new ICT are the main components of their future strategy for improving the services and activities
for helping companies in their international endeavors.

Finally, based on the perspective from some companies that are members of IBAs, Costa et al. (2017)
show that, although recognized as a useful source of information, the IBAs’ information management
role can be improved to better meet their internationalization needs:

e Improved information organization e.g., by filtering and organizing information according to
countries in which each associate is present or have sales;

e  More effective information dissemination e.g., by more selectively disseminating information
about more specific subjects such as legal aspects (e.g. legislation and customs rules, patents);

e  Promoting information sharing among the members e.g., experiences and lessons learned;

e  Improved information quality, by providing information specifically tailored to the needs of SMEs.

Another conclusion from this study is that IBAs can also improve their role in the promotion of
collaboration in internationalization. Accordingly, arguments from previous studies (Bell, 2006; Wang
& Gooderham, 2014) state that a successful business association must be able to strengthen and foster
collaborations and collective actions among members. However, the engagement of these institutional
entities as collective action facilitators is still limited (Pieth, 2012).

Collaborative Network Perspective of IBAs

Costa et al. (Costa, Soares, & Sousa, 2017b) suggest that, in a network perspective, IBAs may improve
their support to internationalization by acting as a broker among associate SMEs to create collaborative
networks (CNs) with the aim of facing internationalization challenges. A CN is formed by independent
organizations that interact and cooperate most of the times through collaborative ICT to share risks and
benefits (Camarinha-Matos & Afsarmanesh, 2005; Carneiro, Soares, Patricio, Azevedo, & Pinho de Sousa,
2013; Parung & Bititci, 2008; Romero, Galeano, & Molina, 2009). One of the main interlocking themes
related to an effective network implementation is the network governance (Popp, MacKean, Casebeer,
Milward, & Lindstrom, 2014). Provan and Kenis (Provan & Kenis, 2008) define network governance
as using institutions and structures of authority and collaboration, with the aim of allocating resources
and managing joint actions across the whole network. Three different types of governance structures
within organizational networks are proposed in the literature (Popp, MacKean, Casebeer, Milward, &
Lindstrom, 2014; Provan & Kenis, 2008):

e  Shared Governance: A participant-governed network without a formal administrative entity,
where all members contribute to the network management and leadership, requiring a high level
of trust;

e Lead Organization: A network where a hub organization or key member act as the manager and
administrative entity by keeping the network partners aligned;

e  Network Administrative Organization: A network where an independent, neutral and separate
administrative entity is established to manage the network by acting as a network broker and by
managing conflicts.
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Therefore, IBAs can be classified in this study according to their network governance as a Network
Administrative Organization (NAO). Most of the times, this means that the flows of control and infor-
mation are essentially dyadic, centered on the governing role of the IBA (Figure 1).

Carneiro et al. (2013) point two important assumptions from previous studies on CNs. The first one
is that collaboration is a fundamental process for successful organizational networks. The second one is
that technologies that have the specific purpose of supporting collaborative processes are a key fostering
factor for CNs. In a similar way, Fedorowicz and Sawyer (Fedorowicz & Sawyer, 2012) present some
recommendations for implementing CNs that encompass both the technology and the organizational
setting. One of those recommendations is also to leverage technology for advancing a collaborative
network, including the design of management processes and technologies of collaboration and infor-
mation sharing to support routine use and to increase system usage. Therefore, the ideal situation for
organizations is to have an integration of technological tools that support three primary collaboration
dimensions (Carneiro, Soares, Patricio, Azevedo, & Pinho de Sousa, 2013; Rabelo & Gusmeroli, 2008):
communication; information sharing; coordination. Accordingly, in most cases, a well-designed and
well-developed digital platform may allow to achieve this integration.

Figure 1. IBAs as network administrative organization
Adapted from (Provan & Kenis, 2008).

Industrial business association

weaker relationship
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Digital Platforms

There are various conceptualizations for the term “digital platforms”. Sun et al. (Sun, Gregor, & Keating,
2015)and de Reuveretal. (de Reuver, Sgrensen, & Basole, 2017) provide extensive lists of digital platform
definitions, which can be derived either from management researchers or from information systems (IS)
researchers. The presented digital platform definitions also look at this term from different perspectives,
for example by considering digital platforms from a technical point of view as an extensible codebase to
which complementary third-party modules can be added, or from a more sociotechnical perspective, as
technical elements (of software and hardware) and associated organizational processes and standards (de
Reuver, Sgrensen, & Basole, 2017). Both studies end up by recommending that researchers and scholars
need to provide clear definitions of the term “digital platform” to avoid misinterpretations and to clarify
and make explicit whether the technical or sociotechnical view is being considered. Nevertheless, some
of the most complete or most used definitions are:

e Digital platforms are software-based external platforms consisting of the extensible codebase of
a software-based system that provides core functionality shared by the modules that interoperate
with it and the interfaces through which they interoperate (Ghazawneh & Henfridsson, 2015;
Tiwana, Konsynski, & Bush, 2010);,

o A platform is a building block that provides an essential function to a technological system and
serves as a foundation upon which complementary products, technologies, or services can be
developed (Gawer, 2009; Spagnoletti, Resca, & Lee, 2015);

o AnlIT-platform is defined as comprised of a technological base on which complementary add-ons
can interoperate, following standards and allowing for transactions amongst stakeholders, within
the platform-centric ecosystem (Sun, Gregor, & Keating, 2015).

Many digital platforms have been designed and developed for many purposes in a variety of industries.
The disruptive power of platforms has been demonstrated by the rapid dominance of platform businesses
over traditional industries (Parker, Alstyne, & Choudary, 2016). Digital platforms have become important
for the activities of organizations, facilitating the communication inside work groups (Mansour, 2009),
supporting online communities (Spagnoletti et al., 2015), creating knowledge (Tseng & Johnsen, 2011),
managing knowledge in clusters of firms (Cremona, Ravarini, & Sutanto, 2014), and establishing col-
laborations (Carneiro, Soares, Patricio, Azevedo, & Pinho de Sousa, 2013). Parker et al. (2016) provide
a detailed and comprehensive analysis on the rapid rise of the platform model, explaining that this has
already transformed many major industries and will transform many others in the next few years. In this
way, digital industry platforms are a technological trend that is having a profound impact on companies.
According to Mergel (Mergel, 2017), digital transformation requires a holistic effort of rethinking and
changing the main processes of organizations, beyond the traditional digitization efforts performed in the
past, requiring cultural, managerial, process and developmental changes by the organization as a whole.

Due to the variety of the growing user base, and with the constant development and addition of new
IT capabilities and complements, the design context of digital platforms is subject to wide range of
change (Spagnoletti, Resca, & Lee, 2015). Therefore, efficient platform designs must meet the needs
and requirements of their community of users. Nonetheless, according to Spagnoletti et al. (2015), there
is still a lack of understanding on how organizations can effectively design digital platforms supporting
online communities.
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Some digital platforms have been developed to support the internationalization of SMEs in the EU,
mainly to facilitate cooperation between European clusters (European Commission, 2014). For instance,
some more active and developed IBAs also gained interest on this kind of technology and are currently
using digital platforms to support members with information about markets and by allowing large com-
panies to subcontract smaller ones for specific international operations (Costa, Soares, & Sousa, 2017b).
Nevertheless, it seems that most of the existing digital platforms to support SME internationalization are
only focused on information dissemination, failing to integrate other key collaboration components, such
as communication and coordination. In addition, many IBAs are still using basic forms of communication
and information dissemination with their members, such as phone calls and emails, and are not active
enough to support their international activities (Costa, Soares, & Sousa, 2017b; Costa, Soares, Sousa,
& Jamil, 2017). As stated by Sedoglavich (Sedoglavich, 2012), the success of international activities is
mainly based on firms’ technological capabilities and technological knowledge. Therefore, to face the
competition from other institutional and private entities, this shift to technology can be crucial for IBAs
to remain as the first choice for SMEs in what regards the internationalization support.

RESEARCH METHODOLOGY

This study comes in the sequence of previous exploratory studies performed by the authors. In a first
exploratory field research, we had the perspective from 5 Portuguese companies associated with IBAs,
regarding the use of digital platforms managed by IBAs to support their information management and
collaboration activities in internationalization processes. The results of this exploratory study can be found
in (Costa, Soares, Sousa, & Jamil, 2017). After that, also based on empirical evidence, we extended the
previous study by adding new interviews performed with 20 IBAs in Portugal. The objective of this new
study was to explore the activities and the use of institutional network resources by the selected IBAs to
support and facilitate internationalization processes of SMEs. The findings of this second exploratory
study can be found in (Costa, Soares, & Sousa, 2017b).

Therefore, with the current chapter, the aim is to bring the view of prospective digital platforms’
managers (i.e. the IBAs), by explaining the factors that influence the adoption of digital platforms to
support SME internationalization. Another goal is to identify current digital platforms that are being
used and to perform an evaluation of their potential for supporting internationalization processes. This
is important to understand what is the current offer in the market.

Therefore, this exploratory study started in Portugal and the sample was large enough to reach theoreti-
cal saturation (Corbin & Strauss, 2015; Eisenhardt, 1989). Nevertheless, to increase the validity of our
findings, we decided to make a few more interviews in other countries, specifically for this new study.
So, 1 IBA from France was interviewed (because one of the authors had the opportunity to interview it
in a specific international event), as well as 3 IBAs in the UK (as the same author also had a research
visiting period in this country). Therefore, the sample for this study is composed by a total of 24 IBAs.
Figure 2 shows the research design considered for this exploratory filed research.

Accordingly, a qualitative design is used to help specifying a preliminary set of requirements and
features derived from the interviews, for digital platforms managed by IBAs to support SME inter-
nationalization. The qualitative approach is adopted to better fit with this exploratory-oriented study.
Qualitative research has been continuously growing and spreading across disciplines (Golden-Biddle &
Locke, 2007), where the aim is not to generalize the results, but its main value is the specific description
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Figure 2. Research design of the exploratory filed research

exploratory field research design

4 N
various industrial sectors

( (N=3) )
(N=20)
( (N=1) J

related to the particularity of a specific context (Merriam, 1998; Yin, 2009). Table 1 shows the main
information about the selected IBAs.

Data was collected through interviews with IBAs’ managers and people involved in international
activities. Some of the procedures for the interviews were: (1) using an informed consent form; (2) us-
ing a semi-structured interview guide; (3) recording the conversations; and (4) request documentation
to be used as secondary sources for data triangulation (Yin, 2009). The main questions of the interview
guide considered for this study are:

Q1: Do you think that the management of information, knowledge and collaboration related to interna-
tionalization processes could be a success factor if mediated by a digital platform?

Q2: Do you think that the internationalization support of the IBA can be improved with the use of tech-
nology such as digital platforms?

Q3: What are the most important requirements and features to be considered in such digital platforms?

Afterwards, the interviews were transcribed as soon as possible to ensure a constant comparison
(Eisenhardt & Graebner, 2007), and were coded using the qualitative data analysis software MAXQDA.
Finally, data was analyzed by carrying out within-case and cross-case analysis, until reaching a point of
data saturation (Eisenhardt, 1989). In addition, the identified digital platforms used by IBAs were also
analyzed to understand the main purpose and features to support SME internationalization.

FINDINGS AND DISCUSSION
Digital Platforms Used by IBAs to Support SME Internationalization

Results from the interviews with IBAs show that most of them use basic forms of digital communica-
tion and information dissemination with their members, such as emails and websites. Some of them
also use social networks like Facebook, Twitter or LinkedIn to disseminate more specific information
content. Nevertheless, some of the IBAs show a motivation to change that and are now developing and
adopting new ways and new ICT for improving the support to their members. In this chapter, we have
special interest in knowing more about digital platforms that are specifically being used for enhanc-
ing the internationalization activities of SMEs. Therefore, the list presented in Table 2 refers to digital
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Table 1. Main information about the selected IBAs

ID Country Industry Sector Members NO'. of Position of the Interviewee(s) Durat‘lon of t.he
Interviewees Interview (Min.)
IBA,,, | Portugal | Automotive 70 1 Technical Secretary 72
IBA Portugal | Construction 7000 3 Secr.etary—general; Economist; Board 52
P12 Advisor
IBA,,, | Portugal | Metals 900 1 Internationalization Project Manager | 46
IBA,,, | Portugal | Wood and furniture 700 1 Director-general 40
IBA, | Portugal | Food 400 1 General Coordinator 61
Metallurgical and .
IBA,,, | Portugal clectromechanical 500 1 Director-general 54
IBA,, | Portugal | Electrical and electronic | 90 1 Economics and Association Service 43
IBA,, | Portugal | Cork 270 1 Director-general 63
IBA,, | Portugal | Chemicals 40 1 Director-general 18
IBA,,,, | Portugal | Footwear 400 2 CEO; Project Manager 71
IBA,,,, | Portugal | Furniture 200 1 Marketer-internationalization 49
Director of Communication and
IBA,;,, | Portugal | Mining 200 2 Advice for International Relations; 45
CFO and International Relations
IBA Portugal | Multisector 800 | Director of International Relations 52
PTI3 Department
. Secretary-general and Director of
IBA,,,, | Portugal | Multisector 100 1 International Relations 49
IBA,,,, | Portugal | Defense and weaponry 70 1 Director-general 44
IBA,,, | Portugal | Aerospace 40 1 General Executive Manager 66
President of the Administrative
IBA,,,, | Portugal | Multisector 280 3 Council; Board Administrator; 39
Technical Administrator
IBA,,,, | Portugal | Agrofood 130 1 Executive Coordinator of Markets | 5
PTI8 Division
IBA,;,, | Portugal | Multisector 370 1 Project Manager 49
IBA,,,, | Portugal | Multisector 2000 1 Information Manager 36
IBA,,, | France Textile 50 1 Operational & International Director | 47
IBA,,, | UK Multisector 1800 1 Director Commercial 24
International Trade Manager; Head
IBA,,, | UK Multisector 1050 2 of Corporate Partnerships and 61
Membership
IBA,, | UK Multisector 4800 1 International Trade Coordinator 24

platforms developed by IBAs alone, or by other entities with the partnership of the IBAs. To maintain
the confidentiality of the IBAs, the name and web links of these digital platforms are kept anonymous.

P1is an open digital platform that was developed by a governmental entity, in collaboration with other
institutional entities, including two of the interviewed IBAs. The main features of this digital platform
are related with information dissemination about internationalization topics to facilitate the international
expansion of companies of the sector.
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Table 2. Digital platforms developed by IBAs to support SME internationalization

ID Purpose Main Features
o Products and markets: documents and information retrieved from other websites to present
statistical data about imports and exports, by product sector and by country.
. o o Export facilitation: information produced to serve as guidelines and roadmap to exportation.
Promote capacity building for . . . . .
P1 | . . LT o Investment and trade: information and links to instruments and support programs (national
internationalization in the sector .
programs, EU Horizon 2020, etc.).
o Strategies and policies: information about public policies in support of internationalization.
o Other information: information about news and events of the sector.
Promote the SME transfer market | e Opportunities: add new opportunities; edit opportunities; map opportunities; eliminate
and its importance and provide opportunities; approval of opportunities;
companies and investors a single | e Manage documentation;
P2 . . . .
point of contact for national e Search by ID, keyword, title or location;
and international business e Contact new partners;
opportunities o Search for investors.
e Databases of companies of the sector;
o Industrial parks of the sector;
Support companies in getting o General information about these markets;
P3 | relevant information for an o Internationalization opportunities in these countries;
adequate international expansion | e News about the sector;
o Support guides for internationalization to these markets;
o Partners in each of these countries.
o Spotlight: area where news about events, opportunities and other issues related to
internationalization are shared.
e Company Profile: area where the participating companies are presented through a brief
Offer a range of business description.
information to help o Business Matching: placement area for offers and opportunities for partnerships between
P4 companies in defining their Portuguese companies and foreign companies.
internationalization strategies e Tenders: a section intended for dissemination of project opportunities, funding opportunities,
and in increasing their visibility and consultations in foreign markets.
in foreign markets e Marketplace: a space reserved for the exclusive promotion of products and services of
companies in a showroom environment.
e Benchmarking: a section designed for the publication of case studies promoting the sharing
of successful practices.
Lo . o Business: information on public national and European tenders for each area of activity of the
Systematize information ... . . L .
. . sector; opportunities resulting from public procurement; receive inquiries from companies and
about markets, and identify L. . . K R . . K
. . . individuals; request budgets; receive business alerts daily summaries of information by email.
PS5 | an international business R o AN .
oPDOrtunity to eroup companies | ® Accreditation: have the accreditation seal of the IBA visible in the directory.
opp ¥ to group P o Business Directory: detailed access to information about all companies available in the
in collaborative networks .
directory.
o Search for associates of the IBA using an intelligent search to consult information classified
for example by type of organization, industry, product or service, technologies, scientific
. domains, and customers;
Create collaborations between . .
P6 . e Discussion forums;
associates . .
e Challenges to create synergies between the associates;
o Ideas sharing;
e Working groups.

P2 is a Portuguese business transfer digital platform for SMEs and was launched by one of the IBAs
in partnership with a City Council. It allows an access to a personalized, flexible and confidential sup-
port service to find a new business opportunity.

P3 is a digital platform developed by one of the IBAs, in cooperation with international associations
and other institutional entities in Portuguese-speaking countries. The information disseminated in this
platform is only available for the members through registration. The main features are to present a set of
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information about the sector in Portugal and in Portuguese-speaking countries. The information in this
digital platform is provided by IBAs of these countries and by other public entities linked to the industry.

P4 is an open digital platform, also available as mobile platform, which aims to support interna-
tionalization of companies by disseminating good practices and the promotion of international results,
offering a set of tools for the internationalization activity. This digital platform was developed by one
of the IBAs in cooperation with Enterprise Europe Network. This IBA has access to a set of databases
with information about foreign companies, and disseminates market studies about foreign countries and
about concrete companies that are abroad.

P5 is a digital platform developed by one of the IBAs, where companies and individuals of the sector
need to register to have access to a range of information and features. In the future, this IBA pretends to
establish links between companies through the digital platform by launching specific opportunities and
create the contact between companies for a specific internationalization project, aiming to be the main
business center in the sector in Portugal.

Finally, P6 is a digital platform developed by another IBA with reserved access to its members.
The main objective of this digital platform is to create collaborations between the members. Although
not specifically focused in internationalization processes, the creation of collaborations can trigger the
development of partnerships for specific internationalization opportunities.

During the interviews, the participants also pointed out to the use of additional digital platforms that
are focused on international trade but that are managed by other institutional entities such as governments,
business clusters, or export agencies. Table 3 presents those additional digital platforms. In this case,
the names of the platforms are revealed as it does not affect the confidentiality agreements established
with the interviewees, and those institutional entities and digital platforms are well-known by most of
the business people that deal with internationalization issues in Portugal and in the UK.

The External Trade and Investment Agency of Portugal (AICEP) provides a digital support for
international trade activities of companies. Its main digital platform - Portugal Global (P7) - is mainly
concerned with having information for support the international expansion of Portuguese companies.
Nevertheless, it presents some modularity by being connected and by providing additional services
using other external applications and add-ons, such as the Portuguese suppliers’ digital directory and
the digital platform 560pt. The latter intends to integrate information about Portuguese products and
services, aiming at stimulating the internationalization of the respective companies. However, it has a
restricted access by only making the information available for registered users.

Another example of a digital platform to support SME internationalization is the one developed by
the Department for International Trade (DIT) of the UK Government - Great (P8). This is a very recent
tool that was designed to provide services for increasing the exports of British companies. In this digital
platform, the type of support available is divided according to the international trade experience of a
company: companies with no export experience; companies that occasionally sell abroad; and experi-
enced exporters. There are also features that allow to find buyers in foreign markets and other ones that
encourage foreign investment in the country by providing information on a wide range of investment
opportunities in the UK.

The last digital platform considered in this study, Export Britain (P9), presents similarities with the
previous one. The aim is also to support the international operations of companies in the UK, but here
the platform managers and the support is provided by the British Chambers of Commerce (BCC). In this
digital platform, it is possible to find a variety of services and information that try to cover each stage of
the internationalization process, i.e. the pre-firm internationalization phase, the initial internationalization
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Table 3. Digital platforms developed by other institutional entities to support SME internationalization

ID

Name, Purpose, and Main Features

P7

Portugal Global (AICEP - External Trade and Investment Agency of Portugal)

aicep Portugal Global

Encourage foreign companies to invest in Portugal, and contribute to the success of Portuguese companies abroad in their
internationalization processes or export activities. Features:
o Exporter’s Guide: guide for SMEs that want to know how to export successfully. Explanation on the various stages of the export
process and ways to overcome risks.
o Internationalization Guide: guide to facilitate the path of business expansion to external markets, especially SMEs; case studies
and success stories.
o Events and Internationalization Actions: diverse internationalization actions to empower and promote companies by bringing

their offer of products and services to the demand in external markets.
o Buy From Portugal: Portuguese suppliers’ digital catalogue/directory.

® 560 pt: digital platform that integrates information to promote the internationalization of companies and the exports of national

products and services, and create business opportunities for Portuguese entrepreneurs.
o Support: financial support, export shop, account manager, financial multilateral, external network.

P8

Great (DIT - Department for International Trade, Government UK)

REA

BRITAIN & NORTHERN IRELAND

<= LI S,

Help British companies to export to new markets. Features:
o Help to Sell Abroad: the type of support available is divided and applies to any type of company, i.e. new to exporting, selling
abroad occasionally, experienced exporters.
o Export Opportunities: find and apply for overseas opportunities from businesses looking for products or services; get alerts; get
support along each stage of exporting.
o Find a Buyer: allow companies to create a profile; let international buyers get in touch with companies’ sales team; showcase
companies’ projects and experience; give companies international credibility by displaying independent data.

o Selling Online Overseas: reach consumers online around the world; get exclusive deals negotiated on behalf of UK businesses.
o Get Finance: discover how to make the export business of companies more competitive while managing the payment risks;
access additional working capital, credit insurance or bank guarantees; understand the competition.

o Events: list of different types of events that allow companies to export to new markets.
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Table 3. Continued

ID Name, Purpose, and Main Features

Export Britain (BCC - British Chambers of Commerce)

Export
Britain

British Chambers of Commerce

P9

Help businesses to make new connections overseas and provide relevant information for internationalization. Features:
e Export Services: export readiness; export finance; getting goods to market; international market access; sales & marketing;
market promotion; market entry; market development; regional expansion.
o Export documentation: make arrangements for legal documents to be apostilled or signed by a notary public; provide an online
document processing service; export documentation certificates.
e Export training: export training courses within the British Chambers of Commerce National Training Program for exporters.
e Export events & missions: international trade events and trade missions to the world’s biggest and fastest-growing markets.
e Export publications: publish reports and surveys into aspect of international trade.

phase and the continued internationalization phase (Melén, 2009). Training and events on international
trade are also promoted through this tool.
The next section of this paper presents an evaluation and adiscussion on the identified digital platforms.

Evaluation of Current Digital Platforms

Results from the interviews show that only a few IBAs are actually using digital platforms to provide an
internationalization support for their members. From the 24 interviews, we have only identified 6 digital
platforms developed by IBAs. This situation shows that these institutional entities are still not following
the current digital transformation and disruption of markets.

In a first glance, results of the evaluation show that most of the identified digital platforms are mainly
focused on information dissemination, where the purpose is to organize international trade information
into different topics to be accessed and used by its users. However, the process of information sharing
(i.e. information shared by members with the IBAs or information shared between members) is not so
evident. In many cases, there are no room for promoting the sharing of information between users, only
allowing the platforms’ managers to upload and distribute the information content. Regarding the com-
munication, the level is basic in most of the cases. Some communications are also developed through the
users’ registrations in the digital platforms and the respective communication with the IBA. Neverthe-
less, P2, PS5, P6 and P8 allow users to communicate with each other and share some information. None
of the digital platforms allow a full digital coordination of international trade activities of companies.

All these digital platforms have resulted from recent projects of the IBAs that were financed by na-
tional or European funds. So, it is still soon to measure the real impact that is currently causing in the
SMESs’ international operations. Nevertheless, one thing is to comply with well-developed design rules
and features to obtain a well-designed digital platform, but another thing is on how to create value and
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on how to attract users for its proper development. According to de Reuver et al. (2017), there is still a
need for a comprehension on why some digital platforms succeed, while others fail. With this current
study, it is difficult to infer about that aspect. But what we can conclude from the interviews is that,
from one side, if the digital platform is new, it is still early to understand its real impact and success
because it has not reached a proper level of maturity. From other side, we found two cases that have been
unsuccessful, i.e. the case of P6 and the 560pt platform, integrated in P7. Those two digital platforms
were developed more or less 5 years ago, but there has been a low traffic and a reduced interest from
companies to access them. Many of the Portuguese IBAs recognize the existence of the 560pt platform
that was developed by the Portuguese government, together with AICEP and other institutional entities.
The problem is that they also consider that this project has been a flop, and that this specific digital
platform does not have the capacity for providing a proper support to internationalization. The features
presented are rudimentary, the information uploaded is not updated, and is still very generic informa-
tion about some products and services from Portuguese companies. The IBAs are also aware that the
majority of their members do not use this tool. Although still accessible, this digital platform has not
suffered major modifications from the moment of its creation.

In the case of P6, it is the own IBA’s manager that considers the failure of their collaborative digital
platform. In this case, the digital platform seems well-designed. However, many investments were made
to create P6, but the problem here was the lack of traffic from its members, mainly explained by, among
other reasons, the fear of companies for sharing their information with others, or by the lack of time, or
even lack of willingness for using such tools. These problems, together with other challenges on the use
of digital platforms, will be presented and discussed in more detail in the next sub-section of this chapter.

Another topic of this discussion is related with the competitive environment and the overlaps of
support between IBAs and governmental entities. This situation was clearer in the UK, where PS8 is
managed by the Department for International Trade, and P9 by the British Chambers of Commerce. It
seems that everyone wants to be the main hub for international trade businesses in the country, justified
by the clear similarities regarding the services provided by those two specific digital platforms, as well
as their main objectives: P8 has the purpose of Help British companies to export to new markets, while
the main aim of P9 is to Help businesses (in the UK) to make new connections overseas and provide
relevant information for internationalization. This situation shows that there is a lack of cooperation
between institutional entities that provide support to SME internationalization, so more collaborations
are needed to facilitate and to improve the international expansion of businesses.

We work very closely with government agents like DIT but we work separately from them at the same
time. So, we support each other but we don’t always work alongside them. And the reason for that is that
I personally believe that there is a very big difference between business-to-business relationships and
business-to-government department relationships... That’s not decrying the government agencies, the
DITs, etc. ... we have a very healthy respect for them and they for us but we do just tend to keep... where
we can work together we absolutely do, but most of the time we are working independently. (IBA ,)

Some questions that may arise for future research are: Do we need different digital platforms for
every institutional entity or do we need to aggregate efforts of gathering information and contacts in a
unique platform with the collaboration of everyone?

80

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

On the Use of Digital Platforms to Support SME Internationalization

Obviously, the answer to this question is challenging because, by having only one digital platform
to support internationalization in each country, there is the problem of defining its governance: who
will be the main responsible? who will manage its content? who will provide funding? what type of
information content each player needs to share? etc. Therefore, in our opinion, digital platforms from
governments and other institutional entities should exist for more general information about international
trade activities, across all types of sectors. In the case of the IBAs, as they have more specific knowl-
edge about their respective business sectors and as they already have a kind of network established with
their members, they should develop their own digital platforms to provide a more detailed and focused
information on the respective sector, as well as to facilitate the establishment of real collaborations
among their members. This view is also reflected in the opinion of most of the interviewees, as there is
a general agreement that the digital platforms from governmental entities and from agencies are useful
to have access to statistics, studies and more general information about internationalization. But, for
more specific information about each sector, it is difficult to find valued information that can be used
by companies in their decision-making processes.

Nonetheless, insightful discussions on the use of digital platforms were held with the IBAs involved
in this study. In these discussions, the interviewees emphasized many important aspects to have in
consideration when developing digital platforms. The opinion from IBAs that are not using such plat-
forms and digital tools was also crucial to understand the reasons for not using it. Therefore, the set of
interviews that were performed in this study allowed to obtain a rich content about the factors that influ-
ence the adoption of digital platforms by IBAs to support SME internationalization. These results were
fundamental to help specifying some requirements and features for digital platforms that can improve
information and collaboration management processes of IBAs in internationalization contexts. The next
section presents the detail of these requirements and features.

REQUIREMENTS AND FEATURES FOR DIGITAL
PLATFORMS DERIVED FROM THE INTERVIEWS

Requirements and Features From Companies (First Exploratory Study)

The interviews that were performed in this study allowed to obtain different needs and important con-
siderations regarding the use of digital platforms for supporting the SMEs’ internationalization. Before
presenting the results of the IBAs’ side, we retrieve some of the main points that were mentioned in our
first exploratory study with 5 companies associated with IBAs (Costa, Soares, Sousa, & Jamil, 2017),
which are important to have in consideration in this present chapter. In this previous study, the focus
was on understanding the perspective from those companies, regarding the use of collaborative digital
platforms managed by their respective IBAs for supporting their internationalization processes. Table 4
presents the main considerations from this first exploratory study, divided by features, requirements and
possible difficulties. We differentiate requirements and features, considering the first one as something
the digital platform must do or a quality it must have, and the second one as a set of related requirements
that allows the user to satisfy a business objective or need.

The considerations described in Table 4 give us an overview of what companies expect and desire
from digital platforms for create the interest in using such tools for their international operations. The
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Table 4. Main considerations from companies associated with IBAs from our previous study

Requirements

International Trade
Information

The information disseminated by the IBAs through digital platforms could be about market conditions,
countries’ attractiveness, internationalization strategies and funding projects and programs.

Participation of

The possibility of using a collaborative digital platform only makes sense if entities, such as Universities or

Information Sharing

Academic/Research research institutes have some participation in its development, in order to connect the business world with the
Entities academic world.

All parts and all users must share something meaningful in this digital platform, not only a few players.
Added Value . .

Companies must feel that there is a real need for them.
Flexibility in A digital platform may work if it has not generalized information, but features that can allow to create and

direct information within groups and market segments.

Create collaborations among members can be relevant for making joint strategies and for sharing resources and

Collaboration .
risks.
Features
Information Digital platforms could improve information sharing and facilitate the search for partners and opportunities.
Management (In IBAs could disseminate legal information (e.g. about patents, legislation and customs rules) and filter
Genergal) information according to each member (e.g. information about the countries in which each associate is present

or has sales).

Opportunities Sharing

The IBA could disseminate funding and research opportunities, as well as some more institutional information.

Projects Opportunities)

Matchmaking (For The IBA could align members with same strategies, resources and philosophies by creating synergies to
Approaching Markets) | approach specific markets.
Matchmaking (For A possible feature of a digital platform is to have a matchmaking process between European projects and the

research interests of companies.

Information from
External Sources

A digital platform could retrieve information from different websites and external digital sources of interest and
re-organize it for the interests of the members.

Collaboration Features

The IBA could foster collaborations using digital platforms by disseminating the skills and competencies of
each associate company, increasing their visibility within foreign markets and industrial sector.

Experiences Sharing

A digital platform could allow companies to share previous experiences in foreign markets with other members,
in order to understand the rules and specificities of each market, as well as to reduce the possibility of making
same mistakes.

Difficulties

Information
Management

Transposing all the information management into a digital platform can be very difficult because most of the
companies have no desire in sharing their information for confidential reasons and also due to the lack of time
for structuring it in a simple and pleasant way to read. Another reason is that people may prefer to exchange
experiences in more informal ways, through personal contact.

Platform’s Governance

The governance of digital platforms to support internationalization can be difficult due to the lack of resources
(human, financial), and the lack of time of both the IBAs and their members.

Content Management

To avoid failures, a digital platform needs great human power mostly dedicated to content management.

Costa, Soares, Sousa, & Jamil, 2017.

processes of matchmaking, and of having access to more organized and valued information, are the
main considerations from the interviewed companies. In Table 4, it is also presented the main problems
that also may arise. Here, the lack of resources and the possibility of companies for not having time or
motivation to share or to access information, represent the main pointed difficulties by the companies.
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Requirements and Features From the IBAs: Information

After analyzing the current offer in terms of existing digital platforms, and with the perspective from
potential users (companies associated with IBAs), it is now possible to present the perception from the
possible platforms’ managers, which, in this case, are the IBAs. Accordingly, the 24 interviews consid-
ered for this present study were transcribed and coded in different categories to help the presentation of
the main requirements and features for digital platforms.

The first category is “INFORMATION”, which is distributed by different subcategories of what
should be the information accessible in a digital platform supporting SME internationalization:

Synthetize international trade information;

International trade documents;

Financing and credits;

Detailed information about trade fairs and trade missions;
Calls for projects / tenders;

Detailed information about members / database of members;
Databases of distributors and agents;

International contacts / databases of companies in foreign markets;
Legal information and market conditions;

Policy making information;

Publications and market studies.

Therefore, findings from the interviews with the IBAs show that a good digital platform should allow
to have access to a set of important information that can help companies in their international activities,
such as international trade documents, information about trade fairs and legal information. Different
databases should also be included in the design of digital platforms supporting internationalization with
detailed information about the IBAs’ members, accompanied by specific information on distributors,
agents, foreign companies and other international contacts. According to the opinion of the interview-
ees, although recognized as a difficult process, a digital platform could be useful if it allows to gather
information from different sources, organize it and synthetize it for a better treatment and management,
in order to be shared with the IBAs” members.

Requirements and Features From the IBAs: Collaboration

The second category defined is “COLLABORATION”, which shows some requirements and specific
features that could allow to use information for creating collaborative processes of internationalization:

International business opportunities disclosure;

Digital platform dynamic and interactive;

Integrate external entities of interest to contribute with information;
Foster business collaboration;

Logistics sharing;

Find partners for projects’ consortiums.
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Regarding the creation of digital collaboration, the IBAs think that a digital platform could have
an area of business opportunities where all the offers, regarding the opportunities for internationaliza-
tion, could be inserted and presented for the members. The digital platform should also be dynamic
and interactive, where companies could insert information and share their stories and experiences with
other members. The integration of information from external entities, such as funding entities, clusters,
governments, embassies, international trade agencies and foreign IBAs, could also be a success factor
to have access to different types of information to be used by the IBAs and their respective members.
Other specific collaboration features of a possible digital platform of support to internationalization could
be to allow a member to contact and subcontract another member of the IBA, to insert information for
sharing commercial agents, or even to share specific logistics activities such as sharing destinations for
products, sharing transportation modes, or sharing warehouses.

Requirements and Features From the IBAs: Communication

Another category resulting from the transcriptions of the interviews is “COMMUNICATION". The
subcategories defined for this category are:

Facilitate general communication;
Contact memos;

Social networks;

Media and social communication;
Promote the image of the sector / country;
Newsletters.

A digital platform should facilitate the general communication of the IBA with its members or
among members. A feature could be to choose specific people or specific department of a member to
communicate a certain internationalization subject, i.e. the information should be more targeted and
more classified. Another feature described by one of the interviewees is the possibility to create contact
memos, to understand, for example, that in a certain day, at a specific hour, person X from company Y
called to ask for clarifications about a particular subject. Many IBAs also consider that a digital plat-
form should be integrated with the current IBAs’ social networks (Facebook, LinkedIn, and Tweeter)
for a proper communication about international trade subjects, as well as by including the clipping of
news form the internet, television, journals, etc. All those ways of communication, together with the
multimedia resources of the IBAs (e.g. videos), can help the IBA to promote the image of the sector or
of the country for the outside world.

Requirements and Features From the IBAs: Other

The last category defined includes all other requirements and features that the IBAs consider as relevant
forincreasing their interest on using digital platforms for supporting SME internationalization, “OTHER”.
The list of requirements for this category is:

e  Added value / incentive for using a digital platform;

. User-friendly;
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Updates of platform’s versions;

Quality management;

Flexibility in sharing the information;

Summarized information;

Language / idiom;

Different types of support for different types of companies;
Companies need technology / technological capital;
Follow the needs of companies;

Iterative process of design.

Accordingly, most of the IBAs consider that a digital platform only makes sense if it has an added
value for the members. It must allow to reach a specific objective or to meet a specific need. It must be
something objective, to not only represent an information portal. Therefore, platform designers should
consider how to create an incentive for companies to use such tools, and how to create demand and
traffic on the platform. This is an important requirement because if companies see the utility of using
digital platforms, they will share information and collaborate with other members. Another requirement
is for the digital platform to be user-friendly. Some IBAs consider that adopting an interface leader, such
as the ones from Facebook or LinkedIn, could also potentiate more usage and more acceptance from
the users. If developed, a digital platform should also allow easy updates in its different versions, as
well as allow the possibility to create add-ons and to adapt and upgrade new software and new servers,
without incurring in huge investments for companies for maintaining it updated and functional. Other
requirements by the interviewees is to have flexibility in disseminating the information, allowing to
select the type of information and the targets and members to send the information within the platform.
This situation should avoid overloading companies with information that they have no interest on it,
as there are different kinds of information that are needed by each company. The information should
also be summarized because companies have no time and availability to access and read large content
of text. The digital platform should also be multi-language to reach a higher number of people of inter-
est in foreign markets. According to the interviewees, the information and support provided could be
divided according to the type of company, in what regards its level of international experience. This is
a relevant aspect because, naturally, a company that just started to export have different needs from a
company that is used to all the procedures and to all the existing international trade information. Finally,
it was possible to retrieve some other important requirements from the interviews, which are related
with the need for technological capital of companies and regarding the process of platform design. Some
IBAs defend that companies should modernize themselves by adopting technology in their processes
of internationalization, to getting to know people, have online face-to-face meetings, and to even create
business. Another issue is that technology facilitates information management processes, as well as can
allow IBAs to think about and to create new instruments and tools to support their members. Some IBAs
defend that the most successful companies are the ones where there was an intervention of technological
capitals that entered and gave great potential to companies in international markets. For the platform
design, based on the experience of some IBAs, the whole design process should always follow the needs
of companies, using an iterative process of design. Companies should be involved in the design process,
to understand their needs, expectations and objectives, allowing to raise the interest on the utilization
of the digital platform. Therefore, one recommendation from the interviews is to create a solution ac-
cording to what companies want and not according to what we think that might interest them because,
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at the end, companies will do what they want, and not what the IBA wants. So, before starting to mount
the first piece of the platform software, the opinion is that platform designers should listen companies
and ask for feedback to meet their goals. The interface of the digital platform should also be simple and
have only the essential features to work well for companies.

Besides all these new requirements that were derived from the performed interviews for the category
“OTHER”, some additional features were also mentioned:

Restricted access and levels of access;

Creation of forms;

Information on the impact of the initiatives developed;
Market selection tool;

Add-ons;

Translation services;

Integration with existing tools;

Forums.

Most of the IBAs think that some of the digital platform features should have a restricted access to their
members, in order to allow them to collaborate and share experiences with each other without constraints.
Another suggestion is to have different levels of access to the information and to the main features of the
platform, i.e. distinguish between what is management of content for members and for non-members.
The interviewees also mention the creation of various digital forms could also be of interest. Examples
of such forms are purchase requisitions, billing orders, price orders, budgeting requests, procurement
requisitions, satisfaction survey, general surveys about companies’ performance indicators (e.g. export
volume of the company), evaluation forms for trade fairs, etc. So, there are many documents and forms
that the IBAs consider that could be on digital platforms. Another feature of interest for the IBAs is the
possibility of having a market selection tool that can look at the profile of companies and the criteria
they are looking for in the market, and help look at criteria like people in market, imports, exports and
other indicators, and then select the market and show the highest potentials and risks. The provision of
online translation services to companies is also referred as being relevant for translating international
trade documents. Finally, the creation of online forums for potentiate the communication and collabora-
tion among members, and the integration of the digital platform with existing tools in the market (from
governments, trade agencies, banks, etc.) are also some other features of interest for the IBAs.

Difficulties Considered by the IBAs

The interviews with the 24 IBAs allow us to understand some of the potential problems and difficulties
on the use of digital platforms for internationalization purposes:

Too many digital platforms;

Lack of human resources;

Lack of financial resources;

Companies not willing to share information;
Companies not willing to use such tools;
Lack of time of companies;
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Lack of involvement / engagement of companies;

Personal contact will be always needed;

Platform governance;

Platform maintenance;

Companies wanting information that the IBA cannot provide;
Different IBAs for the same sector;

Too many IBAs and institutions of support (multiple membership of companies);
Market studies are expensive;

Companies not aware of the services of the IBAs;

Lack of support from governments;

Problems of information standardization;

Companies face difficulties for screening project opportunities;
Cyber-crime and data protection;

SME:s and the fear of collaboration.

The first problem is referred by some IBAs about the existence of too many attempts to develop digital
platforms for internationalization purposes (and many have failed) by different kinds of entities (trade
agencies, banks, governments, etc.), as it seems that everyone wants to have their own digital platform
to support companies and all have the same expectation of wanting information forwarded to their own
digital platforms. So, the first difficulty that an IBA can face is on how to guarantee that its platform
will be the one chosen by the companies, and on how to stand out from the competition. Another major
problem is on how to motivate companies for sharing information and for making use of the features of
a specific digital platform for helping them in their international processes. Some of the problems related
with that is the lack of human and financial resources. Some IBAs, who have a small team working
inside the association, recognize that a well-developed digital platform, with different kinds of features
and information, could require many resources (both human and financial) to preserve it, resources that
some could not possess at the moment. Others consider that it is nearly impossible to have one person
from the IBA specifically dedicated to feeding and updating a digital platform. The initial costs for
developing such tools, as well as the costs of maintenance are also some impediments for its adoption
and acceptance. Although considered as potential useful, the cost of diffusing a new digital platform is
also an important factor to have in consideration and that may cause additional difficulties. According
to some IBAs, the problem of information is to collect it and systematize it.

Another potential problem considered by most of the interviewees is the lack of time and lack of
willingness for companies to use such tools, as they are always inserted in pressuring environments and
many are not open for adopting new tools or changing habits. Many IBAs complain about the lack of
involvement of companies and that, most of the time, it is hard to get information from them. Therefore,
asking them to make the share of information and experiences with other members (including competi-
tors) a part of their day-to-day activities, represents an issue that will be very difficult to solve. Many
interviewees point the culture and the fear of sharing their information as major problems faced by most
of the companies. Therefore, the IBAs recommend to always maintain the informal and personal contact,
as it is easier and more acceptable for companies to share their experiences and thoughts, for example,
in trade fairs, events, or in a lunch/dinner. Registering this virtually and asking them for writing and
uploading information on a digital platform is something that the IBAs think that will be, at least, chal-
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lenging. Another IBA considers that from an international perspective, online instruction and assistance
is often more confusing and they find that companies like to always speak to somebody.

Other difficulties on the use of digital platforms are concerned with the platform governance and
platform maintenance. Who will upload and update the information? How to motivate and attract users to
keep the platform “alive”? How will the platform be updated? Will other institutional entities contribute
and upload their information? Who will fund and develop the digital platform? Those are examples of
questions asked by the IBAs in the interviews. In the opinion of a few IBAs, a product can be very good
and well developed. But, if the IBA cannot do a proper maintenance, with updates in information and
updates in features, there is no point for using such tools. Therefore, before designing and developing
any digital platform, platform designers must carefully think about its governance model for meeting
the reality of each IBA. Another issue defended by the IBAs is that the digital platform should facilitate
a determined process or activity of a company by not creating more complications for them, and by not
requiring more work and effort.

Continuing the enumeration of potential difficulties, in some situations the members of IBAs are
looking for information that the IBA is not able to provide or, in some other cases, companies are not
aware of the full range of services provided by the IBAs. Market studies are also expensive to obtain
or to produce. It would also be difficult to standardize the information in a digital platform, due to the
various sub-sectors that many times an IBA represents. Each sub-sector has its main needs and nuances
that can create additional difficulties in the process of standardizing the information to be of interest for
everyone. Another problem is for small companies to share their ideas with others, with the fear that a
bigger company, with more human power and financial resources, will just swollen them up and take
the idea all the way, and then lose their ideas. Cyber-crime is another issue that may arise from the use
of technology like digital platforms.

The last topic of this section of difficulties is concerned with the existence of too many IBAs and
trade associations, which creates multiple memberships of companies, as sometimes it is possible to
find two different IBAs for the same sector. The pointed problem is that there are too many offers for
the promotion of internationalization activities, which overloads companies with large amounts of in-
formation and creates a confusion in what is the real capacity of each business association to provide a
good and quality service.

CONCLUSION AND FUTURE RESEARCH

This chapter provides the results from 24 interviews performed with IBAs from Portugal, France, and the
UK, on the use of digital platforms to support SME internationalization in the context of collaborative
networks. The first conclusion is that most of the IBAs are not using technology, such as digital platforms,
to support the activities of their members. A communication using the email and the dissemination of
information through their websites are still the basic technological channels typically used. Nevertheless,
afew IBAs are trying to follow the technological trends that are happening in the current digital economy,
demonstrated by the use of more advanced technological means and tools. From these interviews, it
was possible to identify 9 digital platforms used by IBAs to support the international trade activities
of SME:s, by describing their main objectives and features. Six of them were developed by some of the
IBAs, while the other three are from government entities or from trade agencies.
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An evaluation of these 9 digital platforms was also performed. The main findings of this evalua-
tion show that the existing offer of digital platforms of support to internationalization lacks to meet
some important requirements for obtaining well-designed digital platforms that can allow to create
collaborative networks. Nonetheless, the majority of these digital platforms are still new and it seems
too early to apprehend the real impact that are causing in the international activities of SMEs. Addition-
ally, with this evaluation, it was also possible to identify a few cases of failure, mainly evidenced by
the lack of involvement of companies. There are also overlaps in terms of support activities to SMEs
between sectoral IBAs, multi-sectoral IBAs, trade agencies, and governments. It looks like the different
institutional entities that provide support to the internationalization of SMEs are trying to be the main
hub or representative, by developing and using similar digital tools and services, without collaborating
with each other to provide a proper collaborative international trade support. We also found differences
in terms of the levels of international service development among the interviewed IBAs, differences
that are also reflected in terms of the acceptance and adoption of technology to their support services.
Therefore, we can conclude that before using a digital platform or other more developed IT tools of
support to internationalization, some IBAs need to focus on improving some other basic aspects of their
digital evolution, such as getting information from their members to develop a suitable database with
detailed information for each member, or designing and developing new websites that reflect the current
technological trend in the markets.

Besides the presentation and discussion about the current digital platforms used by IBAs, we were
able to obtain a rich set of requirements and features derived from the interviews. First, a brief summary
of our previous exploratory study with companies associated with IBAs was presented, giving an over-
view of what companies expect and desire from digital platforms to raise the interest on the use of such
tools. Features such as matchmaking processes or having access to organized information distributed
by different internationalization topics, were the main considerations for the companies. However, the
main concerns were on the lack of resources and the lack of time to use digital platforms in their day-
to-day international trade activities.

After that, the requirements and features considered by the 24 IBAs were also presented and divided by
different categories: INFORMATION (e.g. upload or have access to international trade documents; calls
for projects; databases of members, distributors, and agents; legal information and market conditions);
COLLABORATION (e.g. international business opportunities disclosure; foster business collabora-
tion; logistics sharing); COMMUNICATION (e.g. contact memos; social networks; media and social
communication); OTHER requirements (e.g. added value; user-friendly; updates of platform’s versions;
flexibility in sharing the information; follow the needs of companies); and OTHER features (restricted
access and levels of access; creation of forms; market selection tool; market selection tool). Therefore,
the perspective from the potential platforms’ managers allowed us to obtain a detailed set of requirements
and features on the use of digital platforms for supporting SME internationalization. Nevertheless, this
study also allowed us to understand the main problems and difficulties that can emerge when using and
developing digital platforms. Different types of difficulties were mentioned by the IBAs. The main ones
are related with the lack of human and financial resources by both the IBAs and the SMEs to manage and
maintain such digital tool. As shown by some companies in our previous exploratory study, some IBAs
also think that companies might not have time or people dedicated to access and use the information
and features provided by a digital platform. Another recurrent problem is the fact that many companies
are still not ready or are reluctant to use such technologies in their activities, mainly due to the fear of
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sharing their information and experiences, but also because it seems that the personal contact is still the
preferred method to do that kind of tasks. Finally, some other difficulties were mentioned such as the
platform governance, platform maintenance, the existence of too many digital platforms or too many
IBAs and institutional entities providing the same kind of support.

All the information and findings of this chapter can be used by digital platform designers and by
IBAs in general, to design and obtain more effective digital platforms in the future that can meet the
specific needs of users and managers, always having in consideration the main problems and difficul-
ties of their implementation. In terms of contributions to theory, this chapter brings new knowledge on
how organizations can effectively design digital platforms supporting collaborative networks, having
the specific context of internationalization. The results of this chapter will be used in future develop-
ments of this study, by proposing and validating a design theory, in the form of design propositions, for
designing effective collaborative digital platforms managed by IBAs for supporting internationalization
processes of SMEs. This will be achieved by performing case studies and focus groups for designing
and validating/evaluating the design propositions.
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ABSTRACT

This chapter discusses the issues of the needs and satisfaction of the customers, in terms of information,
as a basis for the practice of marketing in information management. It enhances the arguments of the
relationship between marketing and information science. The chapter stresses that practicing market-
ing cannot be done without information about customers and to customers and their relationship with
information management, in information science. It stresses the importance of the studies and research
on marketing of information as a philosophical approach for the information management process. The
structure of the chapter synthesizes the existing academic work, seeking to generate new knowledge. It
presents the promotion and communication of information in organizations from the evolution of the
concept of marketing, in an integrated manner, in order complete the implications for future research.

INTRODUCTION

This article aims to make an innovative marketing approach of information from the market and business,
understanding of information in organizations with or without profit. In this sense, itis necessary to clarify
certain concepts in the field of information science. One of these concepts is the unit of information.
Although very widespread in the literature, is not yet widely defined. Guinchat and Menou (1994) use
this term to refer to the companies that have the mission: o identify that can, as accurately as possible,
information that can be useful to managers in support of decision making. (337)

METHODOLOGY OF APPROACH

This is a descriptive and analytic approach seeking to know and analyze the existing scientific or cul-
tural contributions on this subject, from the review of the existing literature. The survey was structured
based on the systemic approach, seeking to the understanding of the problems of post modernity in the
work of Erikson (1998), looking for practical, operational or troubleshooting application of “real life”
organizations.
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FUNDAMENTAL CONCEPTS
Data, Information, and Knowledge

Inaglobal economy, information and knowledge are the greatest competitive advantages that organizations
can have (Davenport & Prusak, 1998). In recent years, we have witnessed a remarkable transformation in
society have quickly transitioned into a society based on industry and transportinto aknowledge-based one.

One major challenge for management is to understand what information means: how to manage and
interpret it and what decisions it allows to make in an era of world-wide communications, since infor-
mation is the link that unites us. By being able to transmit large amounts of information quickly across
continents, we transform the world into a global metropolis.

Another challenge facing managers is the wealth of information in present day society, whose most
obvious distress signal in this kind of society is the combination of the production of large amounts
of information, the intensive use of information technologies and communication, and the continuous
learning process. The articulation of these three aspects suggests that the information society quickly
transitioned into the society of knowledge. The symbolic culture of this society requires new types of
learning, organization and management and, therefore, also one for information management.

In the information and knowledge society there are several hierarchical levels or progressive stages
directly related to the learning process of this knowledge. Thus, we can distinguish three stages: data,
information, and knowledge. The messenger on foot or on horseback gave way to the highways of infor-
mation. So, what is information all about, then? Whatever resource may become valuable to be compiled,
saved, duplicated, sold, stolen and even sometimes, a motive for murder.

Many people in organizations spend their workday gathering, studying and processing information.
Some industries have been developed based on the information resource to produce technology (process
technology - the computer, product technology - software and communication technology - communica-
tions equipment + software) in order to store, process, transmit and easily access information.

Managers cannot open a newspaper without being confronted to the term “information.” Countless
books contain the word “information”. Lots of people in organizations perform activities related to the
word “information”. It seems easy to describe what it consists of. However, when we start thinking about
the term “information”, we experience some difficulty in finding the appropriate definition. Part of the
difficulty for managers is in understanding information lies in the fact that they are so accustomed to
dealing with it on a day-to-day basis, that they do not realize the complexities involved. Managers only
realize difficulties when they are confronted with a new language. The potential for misinterpretation
is always present.

Given the vital role communication plays within organizations, those involved in decision-making
must find ways to minimize the likelihood of error. To do this end, it is necessary to understand how
communication unfolds - how information is transmitted from person to person, from computer to com-
puter, and between people and computers. The need to understand information - what it is and how it
flows - is not just limited to large organizations. Whenever a person communicates with another one, we
have a flow of information since communication is a means to provide information to others. Although
used with much interchangeable frequency, the terms “information” and “knowledge” do not mean the
same. “Information” is not the same thing as “data”, although the two words are frequently confused.
Hence, it is essential to make a distinction of the subtle differences between these two concepts.
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Data are generally provided by newspapers, reports and computer software. For example, a list of
the Stock Exchanges on a financial news page constitutes data. When data is acquired and brought into
a global information structure previously attained, these data are converted into information. So, when
someone reads the newspaper Exchange price list, one gets information about various companies. What
allows managers to obtain information from a journal data is their previous knowledge of what these
values mean and how the stock market works.

Data do not carry meaning or significance of facts, images or sounds, as they lack relational elements
essential for the establishment of a complete meaning, where an internal relational structure for a cogni-
tive purpose is absent; that structure is one of the attributes of the information. Data are transformed into
information when their creator assigns meaning to them (Davenport & Prusak, 1998.)

Data are partial representations of facts, images or sounds and have no meaning by themselves, as they
do not lead to the understanding of facts or situations and are converted into information when introduced
into an information structure (global) already acquired (Alter, 1992; Davenport & Prusak, 1998; Devlin,
1999.) The concept of information as data is commonly seen in the field of scientific research. In this
view of information as data with assigned meaning (Checkland & Howell, 1998) or simply:

Information = data + meaning (Devlin, 1999)

Information is the result of adding the data of a specific pattern of relationships establishing its format.
Acting upon information, is not only to act on the data which make it up, but also act on the relationships
that are established, i.e., on the collective or individual formatting standards and through them upon the
way reality is perceived and the follow-up action.

Information is a quantity that measures and/or reduces the uncertainty: thatis, everything that reduces
the uncertainty experienced by an observer in relation to the occurrence of an event. Information is the
product of the course of data transformation and relationship, or of other information operations, by
means of which the significant conceptual relations between elements are summed up, considering a par-
ticular purpose of communication. Information refers to the body of facts and / or events in a convenient
decision-making format within a context that defines the relationships between the data (Zikmund, 2000).

The concept of information can be understood from many different perspectives. Information is an
object created by men to represent an identifiable event for them in the real world, integrating and linking
a set of records or data, (Le Moigne, 1979; Alter, 1992). It is the difference that makes the difference
(Bateson, 1972).

In terms of equation:

Information = Data + meaning

When information is internalized to the extent that can be used, it is called knowledge (Zikmund,
2000). It is a fluid mix of framed experiences, values, contextual information and expert insight, and
provides a framework for evaluating and incorporating new experiences and information. In organizations,
it is not only found in documents and reports, but also in organizational routines, processes, practices
and norms. Knowledge originates and is applied in the minds of experts (Davenport & Prusak, 1998;
Zikmund, 2000).

Knowledge is the information taken as valid and accepted by integrating data, actions, information and
sometimes assumptions. The need to know requires that someone get, combine and interpret information.
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Information can be regarded as a “substance” that can be acquired, stored and owned by a person or a
group and transmitted from person to person or from group to group. Information has certain stability
and it is, perhaps, the best thought of as existing at the level of society (Davenport & Prusak, 1998). In
consequence, information may be feed knowledge.

Knowledge = Internalized information + ability to use it in new situations.

Thus, knowledge is a mix of information, experience and knowledge that provides a structure that
can be applied to evaluating new information or new situations (Zikmund, 2000). Knowledge lies es-
sentially and intrinsically within people who, at individual level, are far more complex and unpredictable
than society as a whole. Consequently, it is not surprising that knowledge results much more difficult
to attain than information. Knowledge exists primarily within people; it is an integral part of human
complexity and unpredictability (Davenport & Prusak, 1998). Knowledge has a fundamental duality: it
is something storable (at least sometimes we intend to do so) and something that flows (something that
is communicated from person to person). Quite possibly, it is this duality of knowledge (something that
flows and the storage process) what makes its handling and management difficult.

Competitive Intelligence

According to Ferreira (2004), there are two definitions of the term “intelligence”: one related to the
Latin word Intelligentia, which corresponds to College to learn, understand, and the other related to the
English term which means Intelligence information service. These definitions are in accordance with the
definition of Fuld (1995), in which intelligence is the result of an information service, through a process
of understanding the context, providing information that serves to support decision.

Among the various existing definitions in the literature, the SCIP settings — Strategic and Competi-
tive Intelligence Professionals and ABRAIC-Brazilian Association of competitive intelligence analysts
in that competitive intelligence it is a process of management of competitive environment and analysis
of results, under the prism of domestic issues, to support decision-making.

The competitive intelligence helps the managers of any organizations take the decision on information
from various sources. It is a continuous process that involves legal and ethical information collection,
analysis and dissemination of intelligence-controlled to the decision makers.

According to ABRAIC (2011), intelligence is a permanently specialized activity with the goal of
making available information (intelligence) of interest to a particular organization, and the safeguarding
of this information against adverse action of any kind. It is an activity (of intelligence) focused on the
world of business, i.e. to the competitive environment, and seeks the maintenance or development of
competitive advantage over competitors.

Being a service of information, competitive intelligence covers various technical skills of informa-
tion professionals: understanding the information needs of the decision makers, technical collection
and processing of information from several types of sources (human and documentary), analysis of this
information with a focus on solving the problem of decision making, production and dissemination of
information of high added value, among others.
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Information Science
Borko (1968) defined:

information science as a discipline that investigates the properties and behavior of the information,
the forces that govern your flow and processing to optimize its accessibility and use. It relates to the
body of knowledge pertaining to production, collection, compilation, storage, retrieval, interpretation,
transmission, processing and use of the information.

According to Borko (1968) the information science investigates the properties and behavior of the
information, the forces governing the informational flow and means of the processing and information
processing for its optimization of access and use. It is an interdisciplinary science and related to various
fields derived as mathematics, logistics, Linguistics, psychology, computer technology, search operations,
graphic arts, communications, library science, management and other similar fields.

It has a component of pure science, which investigates the subject without taking into consideration
its application, as a component of applied science, which develops services and products. Librarianship
and documentation are applied aspects of information science (Borko, 1968).

For Goffman (1970), the objective of information science is to establish a unified scientific approach
to studying the various phenomena that involve the notion of information, if such features are found in
biological processes in human existence or on machines created by humans. Consequently, the subject
must be related to the establishment of a set of fundamental principles that govern the behavior of the
whole process of communication and its associated information systems.

Saracevic (1991), studied the evolution of the information science and defined it as:

afield dedicated to scientific and professional practice issues facing the problems of effective knowledge
communication and record-keeping of knowledge among human beings, the social context, institutional
or individual use and information needs. The treatment of these issues is considered of particular interest
the advantages of modern information and communication technologies (ICT’s).

The information science was born after World War Il to solve a big problem, which was also the
major concern of both the Documentation and the Information Retrieval which is to gather, organize
and make accessible the cultural, scientific and technological knowledge produced in the world. The
information science is an exact science and was born to achieve an exact knowledge from the inspiration
of mathematical and quantitative models (Bronowski, 1977).

It is based on objectivity sought to formulate universal laws of the “behavior” of information. It is
strongly influenced by the empirical sciences intended to establish universal laws that represent the in-
formational phenomenon and hence the need for resorting to mathematical models (information theory),
physical (Entropy) or biological (epidemiological theory).

Saracevici (1991) studied the evolution of the problem that guides the information science and re-
defined it as:

99

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Information Marketing

afield dedicated to scientific and professional practice issues facing the problems of effective knowledge
communication and record-keeping of knowledge among human beings, the social context, institutional
or individual use and information needs. In the treatment of these issues, are considered of particular
interest the advantages of international modern informational technologies.

MARKETING

During the first thirty years of the last century, the success was achieved by the companies that offer the
lowest price. The products were generally not distinguished and the ability to produce the lowest price
was the secret of success. However, in the 1930’s, the demand for consumer goods was walking to the
saturation and, as such, the customers/consumers have begun to be more demanding than just the basic
performance.

According to Igor Ansoff (1978) in early years of the decade 1930’s, General Motors has triggered
a shift of production to the mentality of the market. This change symbolized the displacement of stan-
dardized products for differentiated ones. In contrast to the guideline for the production the new secret
of success began to move to the “marketing orientation”. Promotion, advertising, sale and other ways
of influencing the consumer became primary concerns of managers.

The shift toward marketing orientation meant an offset of an introverted perspective and, turned into
it to an extroverted and open perspective. Also, it meant a change in the mentality of the production
managers for those with marketing mentality, which led to a struggle for power and the need to acquire
new skills to find new solutions of problems, modifications of structures and systems, and the acceptance
of new levels of uncertainty about the future.

It was only after the Second World War that many industrial enterprises were driven by new tech-
nologies, primarily toward a belated marketing orientation, and then towards the more turbulence
post-industrial era. At this point, the total marketing concept established a balance between conflicting
demands of marketing and production.

The literature review takes us from the School of Scientific Management of Taylor, in the first de-
cades of the last century, until the evolution of the concept of marketing today, whose focus is centered
on customer marketing and positioning of the company. The Delta model Hax (2001) characterizes the
evolution of organizations with more product-centric focus, through a more recent step of customer
orientation and market, to arrive to new forms of relationship with customers, competitors and to ensure
a sustainable, competitive positioning in the context of globalization.

According to Wang Mattar (1986), is found that organizations are at different stages of development,
which are in direct correspondence with the degree of application of Marketing techniques:

e  Organizations at the First Stage: Are just producing products and / or services facilitators, and
are geared little value to them;

e In the Second Stage: Organizations incorporate the boosters to produce goods and services and
complement basic offer facilitators and are geared to the needs related to the health and well-being
of clients, but have a strong dependence on brokering.

e  Organizations at the Third Stage: Are facing a combined offer of products and or services. Are
organizations that add greater value to the products and / or services.
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e  Organizations in the Fourth Stage: Are configured in both vertical and horizontal network,
including suppliers, distributors, public and private organizations that seek to meet the needs of
customers and retain them.

Are these globalization and being part of this phenomenon, the processes of internationalization
of large organizations control almost the entire market, leading to a strong concentration and that, in
practice, this network covers the major developed countries.

Intelligence Units

The term unit of information, although very widespread in the literature, it is not yet widely defined.

Guinchat and Menou (1994) use the term to refer to companies that have as their mission: fo identify as

accurately as possible, the information that may be useful to managers to support in decision-making.
SA (2009, p. 17) refers to the units of information, as a generic term to denote different types of

libraries or information of business organizations. In the author’s conception, the use is justified, as the

libraries and / or business organizations increase their field of action with regard to the management of

information stored not only in media (books / paper), but also in electronic, digital and virtual props.
Sueli Amaral (1998) defines intelligence units like:

(...) any type of organization active in the area of information and / or documentation to work with the
records of knowledge in any kind of support, regardless of their designation. They are considered units
of information, all types of libraries, business units / services documentation center, according to its
area of operation and extension. (15)

Rosenfeld and Morville (2002) proposed a model that represents the information architecture as an
intersection of context, content and decision makers / users which is seen in Figure 1.
For authors, each element of the model has the following meaning:

e  Context: All organizations have mission, objective, strategies and organizational resources (hu-
man, financial, material, technological and informational). It is necessary to understand the goals

Figure 1.
Adapted from Rosenfeld and Morville (2002), “Information Architecture for the World Wide Web, O’Reilly, USA.

Business models

Strategic goals

Politics, culture and resources

Decisions / users
Document type
And structure of
Information

Information needs
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of the organization behind the informational space and resources available for the design and

implementation of information architecture, This must be shaped considering the peculiarities of

each context.

e  Contents: Over the structures of representation and organization of informational content and
their potential contemplates the nature, volume and available sources of content and its potential
growth;

e  Managers/Decision Makers/Users: Is needed to understand their roles and responsibilities, as
well as their information needs that are extremely variable and influence behaviors of search for
new information;

° Operational managers are large consumers of information, daily of organizations;

° Interim managers are consumers, but also already interpret and make decisions on the re-
sources made available to their area of responsibility or business unit;

° Top managers, are primarily interpreters of trends on the global and immediate surroundings,
as well as skills and internal capabilities-which information (strong signals and or weak) in
which they will support in the definition of the strategy and global objectives, monitor the
implementation of the strategy and the achievement of pre-established objectives.

Gilchrist and Mahon (2004) present a more pragmatic definition focused on the organizational
context, i.e. a plan whose goals are to provide relevant information to the right people at the right time.
Also, include the need for integration of the production, organization and use of information from a
common ontology.

According to the model proposed by Beijerse (2000), the professional information must understand
that the information cannot be considered only as a commodity, since it is not limited to a single product
or raw material for domestic use. The information should be studied as an essential element that allows
the transformation of society.

According to Angelo, e. s., Ziviani, f., (2011), units of information are:

social enterprise, including economic, political, cultural factors and educational, involved with the
management of information, in order to facilitate intellectual control and the logic of the informational
assets through the collection, selection, treatment storage and distribution of information to increase
the understanding of the quitrent on the statement. Also reduce their uncertainty the difference between
the amount required and available for decision-making, about a particular subject.

According to the authors, the aim of the unit is to disseminate information needs and provide the
customer the correct care for the effective use of their records between humans. Offer services of tangible
form (printed) and / or intangible (customized, personal, virtual) to the organization that maintains and
do not exist in isolation, which may or may not-for-profit (Tarapanoff, 2006).

Regardless of your level of expertise or extension, can be: any kind of library and archive, since
traditional virtual and digital information analysis Center or documentation, Engineering draws, video
libraries, provided that it has as its mission the provision of informational inputs to the process of evolu-
tion (Amaral, 2008; Ramos, 1996).

Information is the raw material of fundamental importance in the generation of knowledge to boost
the development of society. How to develop any activity or project, whatever the stage of the work,
without information?
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MARKETING AND INFORMATION SCIENCE

The Marketing is present in all professional areas and in information science, although some rejection.
However, it is stated that the marketing of the products and / or services is useful to solve the problem
of the lack of visibility (information). Information workers seek the teachings of the Marketing to apply
them in information management and to ensure better performance and the success of organizations
Many reasons can explain this behavior, among them is the limitation of Marketing promotion, which
is the visible part of the Marketing (Amaral, 2001).

Make the disclosure to promote the products and / or services, is not enough, because the Marketing
is more than that. The Marketing is a function of management, that is, is a social function and a set of
processes that involve the creation, communication and delivering value to customers, as well as the
management of relationship with them, to benefit the organization and its interested public (American
Marketing Association, 2004).

Although he appeared in for-profit organizations, since 1969 when Philip Kotler and Sidney 1. Levy
published their article in the Journal of Marketing, it is admitted the possibility of non-profit organiza-
tions adopt marketing techniques. The adoption of these techniques depends on the research and study
on the adoption of Marketing in the specific context of organizations.

Borko (1968) admits that information science is an interdisciplinary science related, among other
areas of knowledge and, therefore, is the business sciences. As Marketing is a process management ap-
proach and therefore is related to information science about information management. This association
allows you to consider the term information Marketing.

According to Amaral (2004), the study of the information Marketing refers to the organization and
to the systems involved with the processes of management of information relating to the various stages
of the cycle of information, in particular, the research, collection, processing, distribution, analysis/
interpretation to support in decision-making on the part of managers.

The author believes that the organization of information and systems involved are considered units of
information in organizations, with or without profit. Kotler and Keller (2006) include the information in
their studies, when you consider that marketers are involved in marketing products and services, events,
personal experiences, places, property, organizations, information and ideas.

If information workers do not stay awaken to the consolidation theory information science, they are
losing the opportunity to highlight to society the importance of its role in information management for
the featured deserved. They are not recognized by our society and the social role of the intelligence units
and their managers as agents of society transformers.

Among scholars and researchers of information science, resistance to adoption of marketing tech-
niques is a reality. But despite this strong rejection, paradoxically, it is said, too often, for example, that
the marketing of library or the problem of the lack of visibility of the information resulting from the
lack of marketing.

THE MARKETING AND INFORMATION SOURCES

According to Cunha (2001), information sources may include manuscripts and printed publications, as
well as objects that transmit information. They can be divided into three categories: primary, secondary
and tertiary documents.
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Choo (1994;2006) classifies the information sources in four categories: external and personal sources,
external and internal, personal and impersonal, and internal and impersonal.

According to Pacheco and Valentines (2010), the categorization of sources of information allows
you to understand the scale of each source, i.e. the primary sources express the direct interference of
the author; the secondary sources make use of knowledge of primary sources, since there is a different
treatment of them according to their function; tertiary information sources enables primary and second-
ary sources to be found.

Raj (2009) groups the sources of information on:

. Personal External Sources: Peers from other organizations, experts, customers, competitors,
consultants, partners, scientific and commercial events (face-to-face or virtual interaction);

e Internal Personal Contacts: Employees/employees, coworkers, superiors, partners (face-to-face
or virtual interaction);

e  Personal Electronic Sources: Electronic mail (personal or company), forums, discussion groups
on the Web, Messenger, Skype and similar;

e  Impersonal External Sources: Documents produced out of organizations (magazines, newspa-
pers, books, reports, periodicals, technical regulations, governmental publications, radio broad-
casts and TV);

e  Impersonal Sources: Documents produced within the internal organizations (reports, studies,
reports, memos, files, etc.);

° Impersonal and Electronic Sources: Electronic documents in General, intranet, electronic data-
base, site of the Organization, several Internet sites, news portals, etc.).

Basu and Barbosa (2009) share the Internet information sources in various sectors: mailing lists,
emails (newsletters and Marketing), newsletters, chats, instant messages, search sites or search tools,
intranets, extranets and Web sites.

Tomaél et al (2004), define ten criteria to evaluate the quality of information sources on the Inter-
net: identification of sources of consistency in training, reliability of information, adequacy of supply,
internal and external links, and ease-of-use of the information, layout, source restrictions perceived and
user support.

Eppler (2006), states the quality of information sources on the Internet presents a few problems, such as
information overload, misunderstanding of information, bad judgment and the misuse of the information.

According to Petro (2008), sources of information vary according to the areas and professional
groups, types and degrees of need, in accordance with the purpose and informational situation. With the
identification, classification, selection and organization of information sources, can develop the process
of using these sources, in the different activities of the organizations.

It can be defined as information source all that generates or conveys information, that is, any object
or to respond to a need for information on the part of whoever needs, including products and services of
information, people or network of people, computer programs, digital media, sites and portals.

We present other conceptual contributions about sources of information in Table 1.

The lack of quality sources of information is associated with trust, security, loyalty and truthfulness
of the sources and the information is useful, contextualized, integrated, and easily accessible and in vary-
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Table 1.

References Main Issues

Davenport, 2000 The sources should be as varied and complex as possible

The information sources can be internal and external. Indoor fountains are from internal organs. The
Sugahara and Jannuzzi, 2005 external sources are divided in: sources close to market activities, sources of professional character and
expert and institutional sources.

Pereira and Barbosa, 2007 The information sources are classified according to the source, relationship, proximity and a half.

The mapping of the internal and external information sources face the complexity and multiplicity of

Alvarenga Neto, 2008
the same.

The sources of information have evolved over time: stones, Papyrus, paper, photographs, electronic and
Wensing, 2010 electromagnetic means, so the sources of information have become synonymous with informational
resources available in digital format.

The information itself is something immaterial. The information while merchandise exists only when is
Barreto, 2010 quantified, or it was the result of a technical condition of production, such as a book, an article, a song,
a printed image, a work of art, etc.

ing formats. Another important aspect is the source of the information to be objective, concise, correct,
direct, present in several literatures, magazine and recognized.

The use of information involves the selection (filters), technical treatment of the sources of information
inresponse to a question, a problem solving, decision making, negotiation or understanding of a situation.

INFORMATIONAL MARKETING

According to Kotler and Keller (2006), for most organizations is not the problem, but rather, what to
say (information), and how and how often to say it. This occurrence is Informational Marketing, which
work all the variety of information involving the creation, dissemination and delivery of value to the
target audience, as well as the management of the relationship that will benefit the Organization and
the customer.

According to Angelo, e. s., Ziviani, f., (2011), the Informational Marketing prepares a perspective for
sale, avoiding scares or excessive messages by offering guided by competence (Amaral, 2004):

Know to interpret informational anxiety of audience;

Be receptive to criticisms, suggestions and complaints, valuing the evaluations;

Provide timely returns and courteously;

Be effective, giving emphasis to the results and developing the capacity to set priorities;

The entrepreneur must reverse the roles with the client and answer, among others, issues such as:

° What is the useful information to the customer making the decision to buy?
° Why choose our products and or services to the detriment of competitors?

Then put in place communication actions to publicize what it does, what it offers and why should
you use your products and / or services, where you can buy and service information, technical support
and the organization itself. The disclosure points that the benefits that the products and / or services can
offer, rather than worry about only in describing their characteristics (Amaral, 2001).
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The brand supported informational campaigns integrates the reference of the target audience, since
it provides the accurate information for decision making. Even if there is no immediate need, the orga-
nization appears as one that should be sought when the necessity of the product and / or service arise.

According to Kotler and Armstrong (2007), customer/consumer can feel stimulated and got the of-
fer promptly, once the customers/consumers go through five stages of buying decision: recognition of
need; search for information, assessment of alternatives, buying decision and post-purchase behavior.

RELATIONSHIP MARKETING

According to Amaral (1998), information is essential to the practice of marketing because it is an indis-
pensable factor to boost the development of society and an input of fundamental importance of generating
knowledge which, in turn, makes it possible to, efficiently, meeting the diverse needs of the population.

The generation of knowledge-dependent marketing allows the satisfaction of needs, expectations and
concerns of the population, questioning the marketing dependence with regard to information seems to
be out of sense.

Until 1925, what prevailed was a guide to the production, whose concentration was in manufacturing
efficiency. Between 1925 and 1950, the orientation for the production gave way to guidance for sales
where the concentration was about selling products. Between 1950 and 1990, the prevailing orientation
was the marketing orientation, whose concentration was about the needs and desires of customers.

These three guidelines were, essentially, the conquest of new customers for organizations. There
research showed that keep customers was cheaper than gain new ones. These searches seem to have
been a kind of “splitter of the waters” in marketing, since they generated a paradigm shift in posture
adopted by then.

Winning new customers, who scored so heavily marketing culture until 1990, gave way to customer
retention, in which knowledge-based segmentation of the customer happened to be of paramount im-
portance. Organizations have come to realize that obtaining quality information about the client could
generate competitive advantage.

This new point of view gave rise to the so-called non-profit relationship. The relationship marketing
is, in fact, a new philosophy of organizational management based on acceptance of customer orienta-
tion and for profit on the part of organizations and the recognition that should be searched new forms of
communication, establishing a deep and lasting relationship with customers, prospects, suppliers and
all intermediaries, in order to obtain sustainable competitive advantage (Bretzke, 2000).

The relationship marketing is based on the learning relationship between the organization and their
customers, prospects and suppliers to obtain competitive advantages. According to Geus (2000; Kotler,
2003), the ability to learn faster than competitors may be the only sustainable competitive weapon. In
this relationship, the more you interact with these stakeholders, more you find out what they really want,
offering customized products and services.

Morin (1991; p. 19), states that (...) to know a piece we can’t isolate a Word, a piece of information,
it’s necessary to turn it to a context and mobilize our wonder, our culture, to reach an appropriate and
timely knowledge of the same. The problem of knowledge is a challenge because we can only know as
Pascal, if we know the parties; we know the whole in which they are located.

Barreto (2002), advocates the role of information as a tool to modify individual and group conscious-
ness of the individual, since, thanks to the information; the man is placed in line with the memory of its
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past and its future prospects. From this perspective, the author claims that he has established a relation-
ship between information and knowledge, since the information is so perceived and accepted, placing
the individual in a better stage of development, conscious of itself and into the world where is your
individual Odyssey (Barreto, 2002, p. 49).

Barreto (2002) emphasizes that the information is assimilated in an imaginary point of the present, but
with strong reference to the past of the individual informational, combined with a considerable weight
of its prospects and possibilities in the future. Barreto (2002, p. 50), argues that:

production of knowledge is a reconstruction of the mental structures of the individual through his cogni-
tive competence, that is, a change in his stock of accumulated knowledge.

The point of view of Barreto (1994) is that the information to be set to: symbolically significant
structures with the ability to generate knowledge in the individual, and in your group or society. (3)

Can deduce that meet the customer, more than simply information about it, requires the employees
and managers of organizations generating concrete actions that modify their individual and in your
group consciousness, in the sense of the customer. So, you can create them a predisposition to satisfy
the expectations and desires of the customers and, thus, practice marketing more suited to their theory.

The information has assumed importance as a factor of competitive differentiation, becoming in-
creasingly studied carefully in the marketing. It is known that the fundamental condition in the practice
of marketing is knowing what customers of an organization want and need, and to offer them, as far as
possible, what meets these expectations and desires. To satisfy this requisite, it is necessary to “listen”
with certain frequency this audience and frequency this audience, so that the principle of marketing can
be practiced in its fullness.

INFORMATION MARKETING IN ORGANIZATIONS

There are several factors that can influence or delay the adoption of market techniques in information
management, based on the concept of information or business units, related to the practice of market-
ing: unethical by some researchers labeled, the lack of focus in the units of information and or business
units on priority of managers, the lack of knowledge of marketing techniques on the part of managers,
the paucity of literature on the application of marketing techniques, as well as the inadequacy of the
economic theory of information.

According to Amaral (1998), there is a huge shortage of documents (articles, theses, dissertations)
on this topic. The focus of the information marketing is not always the main highlight of the published
documents. The theoretical concepts of Marketing are little discussed in the literature.

Due to technological advances, the information can be electronically disseminated and reach a grow-
ing audience in less time, but still faced with problems related to communication primitives. The optical
market leads to a better understanding of what is the “business” fundamental question on the marketing
orientation. When are known and use marketing techniques in the analysis and segmentation of the
market, the design of business units / all information is easier in decision-making, because the activities
are developed based on market studies, (interests, needs, expectations and desires of consumers).

If in practice, the marketing concept of information units and/or business units to consolidate the
marketing theory of information, we need to encourage research in this area and increase the scientific
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production of researchers interested in this subject. The units of information need to be seen as business
units, since the information is the raw material of knowledge, and both are intangible assets of strategic
relevance in the information and knowledge society in which we live. Despite the information be con-
sidered a feature of organizations, represents a particular class of other resources.

According to McGee, Prusak (1984), the differences arising from the potential of the information
and the challenge to manage it, since the information is infinitely reusable and does not deteriorate or
depreciates and its value, is determined solely by the consumer and, as such, it is necessary to adapt the
offer of information products and services to your interests and needs.

This reinforces the concept of information marketing since it emphasizes the importance of con-
sumer’s information and consumer client need for adequacy of provision of information products and
services to their interests and needs. Customers/consumers are increasingly demanding and consider
the informational products and services offered in the light of the added value that those products and
services you can offer.

The new information and communication technologies allow the easy storage of data on goods,
services and people, as well as the easy access to them. This development combined with marketing
techniques makes it possible to group the customers/consumers by similar data, enable, on the one hand,
to plan the different operations and marketing activities and identify business opportunities and direct
and instant contact.

The goal of the marketing managers is to determine the needs and desires of potential customers/
consumers (target market), to satisfy them with appropriate design, communication and distribution, in
addition to a competitive price for the products and services. The marketing assumes an understanding
of needs, perceptions, preferences, interests and favorites of customers/consumers, to satisfy them and by
the behavior of the target audience, appropriateness of messages from the media, and costs of facilities,
having the purpose to maximize their activities in the area in which it is applied.

Implementing the marketing concept for the information/business units is not always comprehensively
focused by the design, as the assimilation of marketing concepts is often limited to promotional aspects,
more difficult to conquer and maintain markets. Despite the limitation of marketing approach, in the
dimension of the competitiveness of markets, promotion and communication of information assume role
in the survival of organizations.

According to the model proposed by Sueli Amaral (2008), each organization can assign a different
importance and conduct marketing activities differently, depending on its philosophy of action. The
three dimensions can be summarized as follows:

o  Philosophical Dimension: To ensure customer satisfaction;

e  Functional Dimension: To contribute to the achievement of the exchanges between the
Organization and the market;

e  Administrative Dimension: Study, analysis, planning and implementation of marketing activities.

The philosophy of practice in units of marketing-oriented information is service-oriented and the
relationship with customers, making emphasis in the Exchange, through administrative actions, aimed
at the goals of organizations. Functional function relates to the ease of trade between the organization
and the market, while the administrative dimension deals with the analysis, planning, implementation
and control of marketing activities
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The adoption of marketing techniques by the units of information shall correspond to the vision of
the information market in the context of business information, which can only be obtained when they
are conceptual and philosophical principles recognized in marketing.

According to Sueli Amaral (2008), there are various social actors in the information market and
schematically understand the business of organizations and intelligence units or business which can be
observed in the following figure:

INFORMATION MARKET AND BUSINESS INFORMATION

Kotler (1978, p. 37-38) defines as, a distinct group of people and/or organizations that have resources
that they want or can change for different benefits. From the point of view of organizations, market “‘is
a potential arena for the exchange of resources”. Later, Kotler (2000, p. 140) presents the market defini-
tion as, the set of current and potential buyers of a supply to the market. He also states that the size of
the market depends on the number of buyers that may exist for a given market.

To Kotler (2000, p. 31) there are the following types of market:

° Producers-Buy Resources (Raw Materials, Labor, Financial Resources): That transforms us
into products and services. Sell the finished products to markets intermediaries who, in turn, sell
them to the final consumer markets. These sell their skills and abilities with which receive money
to buy goods and services;

e  The Government (Government Market): Taxes to acquire assets of resource markets, producers
and intermediaries to offer public services based on these resources acquired;

Figure 2. Business information

Global and limmediate Environment

Environment Global and immediately

Market Information / Information Units

Suppliers Interested Media Customers
Offer of: . Organizations . Press . Looking for:
. Products and . Government . Radio -Products and
-Services . Unions . TV -Services
. Families . Internet . Attendance:
-Workers . Etc. -behavior
-satisfaction
. Relationship:
-Receptivity
-Complaints
-Suggestions
Request for information

Cost of Information

Information Business / Business Units
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The information market is evolving and all organizations of the industry information need to identify
new market segments, develop new products and services and new relationships with their target audi-
ence, using the marketing techniques and tools to succeed in a paradigm shift of society (Rowley, 2006).
The paradigm shift reflects the changing nature of information services and the theoretical and practical
perspectives of the marketing due to the emergence of the Internet.

According to Reboredo (2003, p. 3), the market information may be perceived in a comprehensive
manner to the extent that the information can be:

Recorded/encoded in various ways;

Duplicated and reproduced endlessly;

Transmitted through various media;

Preserved and stored in various media;

Measured and quantified;

Added other information,;

Organized, processed/treated according to various criteria;
Retrieved whenever necessary according to certain rules.

According to Wurman (1995, p. 47-48), the information marketing can be understood as follows:

Cultural Information Market: Covers the areas of Arts, humanities and social;

Information of Market Average: Covering the areas of communication and information science;
Information Market in Science: Covers the area of science in all its fullness;

Information Market in Technology: Covers the area of technology in all its breadth;
Information Markets of Reference: Covers all areas of human knowledge, presented as a refer-
ence or support or vital statistics.

According to Valentim (2000), information markets are mutually supportive in the production of
information in the different areas of knowledge to which they are linked, establishing a value chain that
will grow whenever the information is produced.

Barreto (1996; 1999) does not accept the transposition of marketing concepts because, according to
him, the information market has characteristics which are peculiar, as, in the studies already carried out
it is the provision that determines the search of information.

However, based on market definitions presented by Kotler (1998; 2000), analysis of information laws
proposed by Moody and Walsh (1999), and the vision of Rowley (2006), about information marketing,
you can understand that the information market is that market where there is actual or potential interest
in its own information. This market consists of all the people and organizations that have an interest in
information, also have certain resources and needed to be exchanged for it. The information market is
present in those who offer information (offer) as those that need and seek it (seek).

We need to reflect that the raw material of everyday work, information and knowledge are complex,
changeable and diverse. The complexity may explain the lack of consensus on the outcome of the epis-
temological studies about the concept and definition of information and knowledge.
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PROMOTION AND COMMUNICATION OF INFORMATION

One of the roles of marketing in organizations is the promotion; to make known the same and their
products and/or services by potential customers/consumers making them attractive, as well as showing
how they may be used where to buy them and highlight the main benefits in its use, as well as keep
customers/consumers constantly informed.

According to Le Coadic (1996), the communication is the transactional process between two or more
parties. It is, therefore, a complex process and its role is to convey information. Communication is the
process, the mechanism, the action and the information is the product that will be reported.

Davis (1967), argues that the interdependence between the communication and the information is so
strong that some people set the communication as a, process of passing information and understanding
from one person to another. Drucker (2002), says that communication has become a major concern for
managers, students and professionals of any organization.

The promotion makes use of communication to attract new consumers, sell ideas and strengthen
brands, making it necessary that organizations have increasingly skills and competences in the develop-
ment of their activities of promotion and communication of their products and services and values to
conquer customers/consumers well informed and demanding in this global market.

Krieg-Sigman (1995), considers that all the promotion is communication, but all communication is
production. The communication of information is addressed in the corporate communication. Corporate
communication is a dynamic process that uses various methods and techniques of public relations, jour-
nalism, advertising, research, marketing, human resources that interact in both surroundings as internally.

The main goal of the communication in organizations, sometimes persuasively, is winning the sym-
pathy, the credibility and the trust of customers/consumers. The adjective gives a persuasive manipula-
tive communication even treat yourself to an educational action for the benefit of the citizen to whom
the message is addressed. That’s why organizations must be attentive to the processes of promotion
and communication of information, since, the information explosion requires effective communications
(Drucker, 2002, p. 130).

McCarthy (1950) defined the concept of Marketing-mix into four groups or four P’s: product, price,
place and promotion. Each variable is considered as an element of this compound. At that time, it was
focused on product marketing. Other authors have proposed the inclusion of other P’s marketing and
various social and technological changes and impacts have been influencing and motivating changes in
the 4 P’s.

Richards (1980), proposed the 4 A’s: analysis, adaptation, activation and avaluation. Lauterbom
(1990), suggested the 4 c’s: customer, cost, convenience and communication. Without considering the
specific differences of each proposal, note that amendment has its origins in the essence of the concept,
since in the 4 P’s were centered within the organization and the other proposals consider the influences
from outside to inside the organization (birth; Lauterborn, 2007, p. 50-74).

To Kotler and Keller (2006, p. 532), the problem is that companies don’t communicate, but what to
say, how to say it and how often say. Communications become increasingly difficult as, more and more
companies try to attract the attention of consumers divided.

Las Casas (2006, p. 377), flip, confusingly the term promotion with sales promotion. Promote relates
to inform, persuade and influence the decision-making of buys from customers/consumers. In this context
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the term is more comprehensive than sales promotion. It is considered as promotion activities: advertis-
ing, public relations, personal selling, or any other form of communication. A company may have good
products, reasonable prices and a good distribution chain, but will only succeed if it has a good com-
munication capacity. Kotler and Armstrong (1998), states that communicate with customers should not
be left to chance, namely, promotion and communication inter-relating. Technological advances should
be used in the practice of information marketing.

Amaral (1998), states that the information marketing is a process that takes place without communica-
tion and proposed the study of the process of promotion/communication of information as the Market-
ing activity in units of information. The proposal of the model considers the relationship of promotion
with communication as something integrated, including the noise element in this process, facilitating
the identification of barriers and difficulties faced in promoting the process as a whole, contributing
positively to the effectiveness of the promotion in organizations.

The proposed integration of promotion with the communication meets the affirmations of Kotler
and Keller (2006), when ensuring that modern marketing demands more than develop a good product,
establishes an attractive price and makes it accessible to its consumers. In the process of communicating
with customers/consumers and prospects, it is necessary to know what to say, who and when

INTEGRATED MARKETING COMMUNICATION

According to Kotler; Keller, (2006, p. 532), the marketing communication is the means by which orga-
nizations seek to inform, persuade and remind customers/consumers on products and services, from the
brands they offer. With the technological evolution, propose the replacement of the mix-for promotional
marketing communication, including: advertising, sales promotion, events, public relations, personal
selling, direct marketing, so as to provide an approximation between the organization and the customers/
consumers, i.e. everything communicates something to the customers/consumers and the contact with the
brand conveys a message that can strengthen or weaken the vision of the client about the organization.

Note that there is a major change in society, leading to change in focus in relation to the factors of
production and development of society. The basis of the transformation is that the information sector is
knowledge-intensive, and not in labor. The added value of knowledge, when incorporated in products,
causes the industrial processing of raw material information by its value added (Barker, Amaral, &
Batista, 1994).

Castells (1999, p. 174-176), states that:

the informational economy is characterized by the development of a new organizational logic, which is
related to the current process of technological transformation, but not up to him.

The big change is the transition from mass production to flexible production. The main dilemma of
managers is to deal with the uncertainty due to changes in the macroeconomic environment, technologi-
cal, political, social, cultural, etc.

According to Rowley (2002), in the digital environment, where operating digital libraries, electronic
commerce and electronic business (e-business) the digital information has become increasingly important
to play double role in marketing.
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E-commerce relates the marketing with delivery of information products, such as electronic newspa-
pers and magazines, newsletters, e-books, digital music, video and audio, software, images. Moreover,
in the digital world, the service providers use the information as a substitute for personal contact (e.g.,
product catalogs, list of FAQ (Frequently Asked Questions), promotion of products and services to sup-
port customer relationships (Rowley, 2002).

Rowley (2006), highlights the marketing in organizations that offer products and/or services of
information as a process by which information and knowledge needs of clients are met by means of
adequate exchange of information about the products and services of these organizations. This involves
the services of these organizations:

e  Research on the needs of customers and other market factors;
Select and define the target clients or groups of clients that seek to achieve information services;
Set the offer in terms of products and or services associated with the marketing and do this as a
reference for the potential value that the bidder can provide to customers;

e  Offer products and services in accordance with the expectations and interests of customers;

e  Ensure communication with the target customers;

To Amaral (2004, p. 59-60), the study of information marketing refers to systems and organiza-
tions involved with the processes of information management, relating to different stages of the cycle
of information, such as, the sources, the collection, processing, communication and use of information
relating to the supply of products and provision of information services in support of decision-making.

INFORMATION ON THE PRACTICE OF MARKETING

One of the principles of Marketing is the satisfaction of expectations, aspirations and desires of consum-
ers of goods and services to satisfy their needs. The issue of needs and desires requires understanding of
these concepts, since there are differences between them: someone needs something and this is manifested
in such a way that can be interpreted (Man, 2000, p. 3).

For the economy, the need is the sense of a certain lack the desire to be eliminated. The need is the
desire to have a means to prevent to end an unpleasant feeling or to provoke, maintain or increase a
nice feeling (Sabaté, & f. Tarragd, 1989).

The media that serve people to meet their needs are designated by economists like goods. A “well”
is what we recognize as able to satisfy a need, regardless of any other judgment (for example moral
judgment). The goods can be classified in several ways. The first interest is that distinguishes the so-
called free goods (ex: the air we breathe, the water) of economic goods. A well is an economic one that
is characterized by its scarcity, that is, is the one that exists in quantities less than those required, given
the need felt (Sabaté, & f. Tarragd, 1989).

The usefulness of a good refers to the quality and capacity of this well in meeting the needs of its own
that well. The usefulness of an asset is the ability of this well to meet the needs, and the needs are sub-
Jective sensations. It follows that the same well can have different use for different people, depending
on the intensity with which these may experience or feel the needs that can be satisfied with this well
(Sabaté, & f. Tarrago, 1989).
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Closely associated with the concept of utility, is the concept of “economic value”, of which we can say
that it is the quality of everything that gives importance, because it is considered that deserves esteem.
So, the value of a given well also depends on each person, since each can feel distinct appreciation for
areally good (Sabaté, & f. Tarrag6, 1989).

Organizations are seeking the economic return through the sale of their products or services on the
market. In a competitive environment, an organization can achieve better performance than their competi-
tors, because it has better features, or because the organization makes better use of its distinctive skills
(Penrose, 1959). A distinctive competency is defined as a distinguished qualification, complementary
assets and the organization’s routines that together enable the company to coordinate a specific set of
activities that provide the basis for competitive advantage (Dosi & Teece, in: Williamson 1999, p. 1094).

Competitive advantage is referred to as an economic profitability (Porter 1980). Subsequently, the
resource base sees the strategy as a continuous research of profitability. Profitability is then defined
as the excess return of a resource that you are the owner of an opportunity cost (Mahoney & Pandian,
1992). In other words, profitability can be measured as a normal financial return.

In order to differentiate the possible sources of profitability, some types are distinguished. For ex-
ample, the return can be performed by (Mahoney & Pandian, 1992):

Superior ability to manage to coordinate the resources (Penrose, 1959);

Possession of a valuable resource which is rare;

Government Protection when barriers to entry of new competitors are high;

Take risks and business acumen in uncertain and complex immersive media;

Make better use of the resources of the organization, of any of the physical assets and human
capital.

In short, the resource base is an attempt to explain why the organizations differ in terms of features
and capabilities, and how these differences can lead to positions of sustained profitability, producing
superior financial return. Base resources, therefore, serve the purpose of focusing explicitly the function
of resources and the capacity of organizations, such as the origin of strategy and organizational perfor-
mance. This exploration of the relationship between resources, competition and profit includes, among
other issues, the role of imperfect information in the creation of differences in profitability between
competitors (Grant 1991; Barney, 1986; Itami, 1987).

CONCLUSION

The adoption of marketing techniques in organizations, the concept of information market, essentially
depends on the knowledge that marketers have about the marketing concepts in the field of information
science and the true understanding of the role social, political, educational, cultural and informational
professional of information that goes beyond the rules of technical treatment without the belittling.
Recognizing the need for effective treatment of information, regardless of the physical medium and
format of presentation, its focus on user/decision maker, considering it target audience to be served by
your offer as long as you are facing the business and the information market in which it operates. So, the
organization must be concerned with maintaining a two-way relationship with its target audience (custom-
ers and/or consumers) to meet their interest profiles for information products and services to be offered.
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ABSTRACT

Information, a tool to reduce uncertainty and develop knowledge in organizations, is an important aid in
the decision-making process. There are several characteristics that describe the quality of information
that will allow the analysis of its value. Quality information warrants us best results when competing with
other organizations. Its value is related to the results that it will allow us to obtain, and it depends on the
context. Patent information must be of high quality to permit the search and retrieval of the documents
needed to solve a problem or stimulate new ideas and solutions. Old inventions can generate new ideas;
technologies for one application can be introduced for a new domain and can be applied in ecologi-
cally sustainable solutions. The current high number of patent applications reduces the quality of patent
information due to the time needed to filter and search for all the prior art available. Some standards,
together with machine translation, have been set up to avoid this situation and improve the quality of the
patent information retrieved by the interested public. A comprehensive survey of the relevant literature
available made us aware that commercial databases supply some value-added information to help the
researchers and improve the efficiency of the search queries. Some of these features could be applied by
the national and international intellectual property offices.

INTRODUCTION

We are experiencing some important changes in our era, and the truth is that information plays an im-
portant role in it. Information has become the basis of the production system instead of the materials
produced in factories and this has changed our way of life at all levels. We witnessed the beginning
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of the production of information and knowledge in massive proportions with financial and economic
interests (Drucker, 2000).

Some authors (Brown & Duguid, 2000; Castells, 2000; 2004; Webster, 2000) often talk about the
knowledge and information based transformation of the world economy we are living in, with flux and
flows of information gaining advantage to the exchange of goods (Godeluck, 2000).

Information, as a tool to reduce uncertainty and to develop knowledge in organizations (Best, 1996b;
Kahaner, 1997; Porter & Millar, 1985) is an important aid in the decision-making process and must be of
quality to improve its value (Best, 1996b; Beuren, 1998; Choo, 2003; Davenport, Marchand, & Dickson,
2004; Marchand & Horton Jr., 1986; Tapscott, 1999; Wilson, 1985; Wilson, 1987).

There are several characteristics that describe the quality of information that will allow the analysis
of the value of the information used.

Quality information warrants us better results when competing with other organizations (Brophy &
Coulling, 1996; Redman, 1996; Wormell, 1990) enabling the chance to get a competitive advantage.

Its value is related to the results that it will allow to obtain and it depends on the context (Best, 1996b;
Davenport, 1997; Marchand & Horton Jr., 1986; Orna, 1999; Penzias, 1989; Tapscott, 1995).

Patent information, contained in patent documents, must be of high quality to permit the search and
retrieval of the documents needed to solve a problem or stimulate new ideas and solutions (Albrecht,
Bosma, van Dinter, Ernst, van Ginkel, & Versloot-Spoelstra, 2010; Briinger-Weilandt, Geil3, Herlan, &
Stuike-Prill, 2011; Chakroun, 2012; Mueller & Nyfeler, 2011; Philipp, 2005; 2006; Scott, 2010).

Old inventions can generate new ideas (Adair, 2011; Jolly, 2003; Michalko, 1991; Petroski, 2008),
inventions never marketed can become real products and satisfy needs and desires (Maia, 1996), inven-
tions for one application can be introduced in a new domain (Buchanan, 2008; Ernst, 2003; Haberman,
2001; Koch, 1991) and technologies can be applied in ecological sustainable solutions to develop ‘green’
products (Dresner, 2008; Esty & Winston, 2008; Krupp & Horn, 2009).

Patent offices are acting to improve the quality of the patent applications and the patent information
retrieved by the search queries performed by examiners, attorneys, inventors, scientists and entrepreneurs
will have higher value-added.

Patent information value will be evaluated by the level of acceptance of those innovations by the
customers in a given market where they are introduced (Kotler, Armstrong, Saunders, & Wong, 1999;
Mohr, Sengupta, & Slater, 2010; Rogers, 1995; Trott, 2008; Utterback, 1994).

INFORMATION QUALITY

Quality is a difficult concept to define because what is quality for one person may be diferente for an-
other. Wagner reminds us that, the term ‘quality of information’ is scarce in the literature (1990, p. 69).
As Ginman puts it there is no generally accepted definition of quality information. (...) Both

quality and information are in themselves difficult concepts to grasp and to evaluate, and the whole
process is further coloured by the subjective views of the person making the evaluation (1990, p. 18).

Therefore, several different definitions of quality arise, however, they all accept the notion that qual-

ity is defined by the customer (Cortada, 1996, p. 6) and Redman suggests the need to understand what
customers want in their terms (1996, p. 141). Other authors state that quality is achieved when customer
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needs are met; quality is central to all organizations, not an optional extra; quality is not dependent on
high price or high levels of resourcing (Brophy & Coulling, 1996, p. 7).

Some managers state that they will recognize quality when they see it. That, although very subjec-
tive and dependent on individual perceptions and varying emotional states, may be possible if we are
evaluating a tangible product. Applying this to immaterial and intangible goods — like data, information
and knowledge - makes it more difficult.

Companies:

must define, measure, analyze, and improve the quality of information, treating information as a product
because creating quality information and organizational knowledge is the prerequisite for any firm to
gain competitive advantage (Huang, Lee, & Wang, 1998, pp. 5-6).

Relating the subject of information quality with business management and the need of quality infor-
mation for good decision-making, Marchand describes the differences and common points that connect
the information quality and the product quality. He concludes that understanding the interrelationships
among the dimensions of information quality is what is critical to strategic information management
(1990, p. 10). His information quality list comprises eight dimensions:

‘Aesthetics’ and;
Perceived value (1990, pp. 11-12).

1. The actual value an information product or service may have for the information user;
2. The ‘features’ associated with an information product or service;

3. The reliability of the information product or service;

4.  Its meaning over time;

5. Relevance;

6. Validity;

7.

8.

For most of the evolution of the information management role in business management function,
information quality has not been a major strategic asset, but, has been perceived and thought about as
simply one aspect of decisionmaking (...) only one of the many dimensions of decision-making and often
not a very importante one (1990, p. 8). Thinking about the business value of information quality and
its relation with profitability, some authors (Brophy & Coulling, 1996; Cortada, 1996; Garvin, 1988)
mention that quality, in general, increases profits by gaining the consumers preference and obtaining a
bigger market share. In information, the same occurs because quality lowers the costs of production and
the adequacy of the information product or service to the user’s needs makes it preferable to the ones
who use it (Marchand, 1990, pp. 15-16).

Therefore, cost plays a significant role to lower the price charged to the user of that information.

Information Quality Criteria
To be considered of quality, information must meet several criteria such as: completeness, accessibility,

accuracy, precision, objectivity, consistency, relevancy, timeliness, and understandability (Briinger-
Weilandt, Geif3, Herlan, & Stuike-Prill, 2011).
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Burk and Horton state that the quality of information itself includes attributes and examples, such
as Accuracy—Precision; Comprehensiveness—Relevance; Credibility—Reliability; Currency—Simplicity;
Pertinence—Validity (Burk Jr. & Horton Jr., 1988).

Other authors mention that information, to have quality, must be:

Precise: Correct and true;

Timely: Available when and where needed;

Complete: Ensuring the presence of its several elements;

Concise: Easy to handle;

Authoritative: Quality depends on the provider (Brown & Duguid, 2000; Cleveland, 1985; Cooke,
2001; Davenport, 1997; Davenport, Marchand, & Dickson, 2004; Hinton, 2006; Marchand & Horton
Jr., 1986; McGee & Prusak, 1995; Penzias, 1989, 1995; Shapiro & Varian, 1999).

AP e

For Marchand the quality of information products depends on their attributes such as coverage,
reliability and validity, which makes it highly measurable and quantifiable. Also, when looking at the
production level, the quality of information is associated with meeting requirements and with doing the
Jjob right the first time within budget, and on time (1990, p. 9).

Huang, Lee and Wang divide Information Quality (IQ) in four categories, each one with several
dimensions, as follows:

1. Intrinsic IQ: Accuracy, objectivity, believability, reputation;

2. Contextual IQ: Relevancy, value-added, timeliness, completeness, amount of information;

3.  Representational I1Q: Interpretability, ease of understanding, concise representation, consistent
representation;

4. Accessibility IQ: Access, security. These authors consider that, defined by the perspective of the
consumer, information quality can be used by researchers and practitioners to direct their efforts
for information consumers instead of the IS professionals (Huang, Lee, & Wang, 1998, pp. 42-43).

If information is not delivered with the right quality, proportion and measure it can originate “‘infor-
mation overload” (Dearlove, 1998), also called “infoxication” (Barbosa & O’Reilly, 2011), which occurs
when excess of information suffocates businesses and causes employees to suffer mental anguish and
physical illness, exacerbated nowadays by the huge amount of information from Web 2.0 and Social
Media (Tapscott & Williams, 2008). The effects of the:

information glut are procrastination and time wasting, leading to the delaying of important decisions,
distraction from main job responsibilities, tension between colleagues and loss of job satisfaction
(Dearlove, 1998, p. 111).

Information overload causes high levels of stress that can result in illness and the breakdown of
individuals’ personal relationships.

Remember that information is a bit like money: the more you’ve got, the more headaches it causes,
but you still can’t get enough (Suhr, 2004, p. 41).

So, it’s important to understand that customers will evaluate the quality of information according to
its adequacy to the satisfaction of their needs.
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After all, that’s the reason why information is stored and disseminated, to satisfy someone’s informa-
tion needs. That is why it must be of high quality in order to be used and aggregate value to the users’
tasks being performed.

INFORMATION VALUE

Burk and Horton define information value as the value attributed to information produced or acquired
by organizations, entities and persons, and delivered in the form of an information product or service.
For them, this value can be perceived immediately but, sometimes, this valuation occurs only several
years later like in the case of the values attached to information created by scientific research that are
often realized long after it is created (Burk Jr. & Horton Jr., 1988, p. 79).

For Orna, the functional part of valuing can be defined as the process of determining and applying
appropriate criteria for estimating the value of things (1996, p. 19).

Wagner states that the terms value and quality share a common meaning: the degree of excellence,
but the former also denotes an economic exchange worth (1990, p. 69), being the value of information
and not the quality of information the preferred concept.

According to Best it is not easy to assign a value to information and there is no commonly accepted
and universally applicable way of valuing the information resource (1996a, p. 14).

What happens is that an indirect valuation occurs, and the measures used are the value of the invest-
ment in information technologies used to hold the information, the costs associated with staff that collects
and maintains the information resources, or the value the information has when it is put to a specific
utilization. Orna also points out the fact that information has no implicit value in itself, since it depends
on its use, purpose and context (1996, p. 20).

To explain why the process of valuing is so difficult, we must remember that,

fixing a value is always an indirect process that involves finding appropriate equivalents and standards,
not necessarily or always in money terms, and the estimation of those who use it has to be taken into
account as well (Orna, 1996, p. 19).

McPherson (1994, pp. 207-208) proposes three models for information valuing. The first one is related
with the cognition process, in which the value is dependent on the contribution of information to the
achievement of organizational goals. The second relates to the value of information when it enhances
the knowledge not only in the user’s brain but also in external, operational, and recognizable actions that
are observable. The third deals with traditional accounting, highly cost oriented that does not recognize
the value of information unless it can be sold externally as a good or product. Orna, to make this clearer,
says that to have value, information has to be transformed by human minds into knowledge, without
which no products of tangible value can be created or exchanged (1999, p. 141).

That happens because the valuation has three parts, the value triangle:

1.  Object;

2. Human judgement;
3. Use to which the person judging puts the object.
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It is a three-way relationship, involving human judgment, based on the relationship between the
object valued and the person that judges and evaluates, and the relationship between that object and the
uses that the human will give to the object. It also implies criteria, which involves thinking and feeling
(1999, pp. 143-144).

What we can observe is that it is not easy to apply to information the traditional economic and ac-
counting measures applied to tangible products, the cost benefit analysis. Nevertheless, it is important
to do so to avoid,

failure to spot potential threats in time because of lack of intelligence gathering and correlations; failure
in attempts to innovate; (...) and failure to recognize opportunities for using information resources more
productively (Orna, 1996, p. 25).

Information is called the glue that holds the organizational structure together, and there are four ways
of using information to create value for a business:

Minimize risks;

Reduce costs;

Add value, guiding the output to the Market and customers;

Innovation, through the creation of new realities (Davenport, 1997; Davenport, Marchand, &
Dickson, 2004).

sl NS

Information Value Characteristics
Information has some characteristics that differentiate it from tangible products, such as:

Ifinformation is exchanged and traded, the value from using it can increase for all parties to the transac-
tion. The value of information is not diminished by being used; it can be (...) used many times by many
users for adding value to many activities and outputs (Orna, 1999, p. 141).

Cleveland highlights the value of information and its characteristics, saying that information is:

Expandable: The more we have, the more we use and more valuable it gets;

Compressible: Can be concentrated, integrated, summarized, miniaturized for easier handling;

Substitutable: Replaces land, labour and capital;

Transportable: At the speed of light, using e-mail or video-conference we can be anywhere as if

we were there;

5. Diffusive: It tends to leak and the more it leaks the more we have and the more of us have it, mak-
ing it available to a growing number of people;

6. Shareable: Allows exchange and sharing transactions because giving or selling a information lets

the seller to keep it anyway, unlike physical goods (Cleveland, 1985).

Ll

For Grant, information is the medium through which an organization relates to its environment
and allows the individuals to know how to react and adapt to external changes. For him, the value of
information is related to what he designates imperfect availability of information and imperfection of
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information (2002, pp. 242, 245-246, 516). If, in a given market, not all the players have access to all
the information available, or it’s difficult to identify all the information needed to decide effectively
in accordance to other competitor’s moves, then the ones who possess or know the sources where the
information needed exists, have a competitive advantage in that market.

This is going to be very important because even if all the players have access to the same information,
again it will be the use that they make of it that is going to distinguish the success that they can obtain.
It’s only after the information gets inside someone’s mind and is applied and used in something use-
ful, like a product or a process that has the preference of the consumers in that market, that it becomes
valuable and originates a big return on investment to his owner, the “value for money” valuation (Best,
1996a; Grant, 2002; Kotler, Armstrong, Saunders, & Wong, 1999; Mohr, Sengupta, & Slater, 2010;
Orna, 1996; 1999).

Even if everybody can access quality patente information, not everyone will innovate thanks to that.
Furthermore, not everyone that does innovate will be successful because the results will be dependente
on the output obtained and the accession of the consumers to the solution found, that is to say, it will
depend on the product’s characteristics, on its adequacy to the market and its consumers’ needs, and on
consumer satisfaction.

Again, a method to value information can be through seeking indirect evidence of its value to busi-
nesses in promoting competitiveness, productivity, or innovation and successful marketing of the results
(Orna, 1996, p. 26), and in avoiding risk and reducing uncertainty (Orna, 1999, p. 142).

Although information can be valuable for a long period of time, certain types of information are only
valuable within a given time frame limit (Huang, Lee, & Wang, 1998). Information may lose its value
because its timing has passed, like if you could know the lottery numbers in advance for a certain week,
after that week those numbers would be useless, or a tip on the fourth race at Belmont might be valuable
at lunchtime and valueless by dinnertime. Yesterday’s weather forecast is of merely historical interest
tomorrow (Cleveland, 1985, p. 29). Nevertheless, some information retains its value and can be applied
in the same field or in complementary fields, enhancing the final result obtained with this strategy. That
is the case of patent information.

PATENT INFORMATION

There is an important information resource that is freely available, the patent information, which is easily
accessible across different digital platforms based on the Internet, enabling a stimulus to creativity that
can motivate new innovations (Maravilhas, 2009; Maravilhas & Borges, 2009).

Repositories of patent information, in the form of databases and digital libraries, are a major source of
scientific and technical information'. There are about 100 million published patent documents worldwide,
most of them containing information not available anywhere else (Albrecht, Bosma, van Dinter, Ernst,
van Ginkel, & Versloot-Spoelstra, 2010; Bregonje, 2005; Greif, 1987; Marcovitch, 1983).

Even the information that can also be found in other documents, such as scientific papers, technical
reports, conference proceedings, and dissertations, it is not described with the same degree of detail and
they take longer to reach the public.

In addition, approximately 2.2 million new documents are created every year (Mueller & Nyfeler,
2011, p. 384) and their publication allows public consultation even before protection is granted.
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Over 30% of patents are in the public domain (they have reached the time limit for protection, or for
non-payment of annual fees), or are not being exploited due to lack of funding or technical incapacity
of the holder (Godinho, 2003; Idris, 2003; Maia, 1996).

Regarding the technical information contained in patent documents, through their consultation, re-
searchers, scientists or entrepreneurs, can withdraw precious ideas about the state of the art in any field
of science and technology (Maravilhas & Borges, 2011a; 2011b).

For Idris (2003), the main reason for patent information analysis is related to the updated information
contained in patent documents that can help avoid erroneous investments concerning the possibility of
duplicating research work already done by others.

The insufficient use of patent information has caused a significant waste of funds invested in R&D
programs whose existence is threatened by the return on investment of patented technology. According
to estimates, European industry wastes between 20 to 32 billion Euros annually (Briinger-Weilandt, Geif3,
Herlan, & Stuike-Prill, 2011; Ribeiro, 2007), primarily motivated by the lack of patent information,
resulting in a duplication with the reinvention of existing inventions, and redeveloping products already
available on the market that could easily have been identified if patent information was consulted.

In certain circumstances, it is possible to use patent information to develop new products and pro-
cesses, if the resulting new invention does not infringe the patents that already exist.

This is a perfectly legitimate and one of the most important justifications for the existence of the
patent system (Idris, 2003, p. 88).

The advantage of consulting the technical information is that it encourages creativity and innovation
by turning inventions into innovations (Maravilhas, 2009). Either by using patented technologies that
are not being exploited; by finding ways to integrate these inventions in the business plan of a company
for further development; encouraging the creation of companies to exploit these inventions; identifying
Technologies and finding those who want to produce them; or selling ready-made solutions or compounds
to be included in finished products (Maravilhas & Borges, 2009).

Patent information is not the only source of information that can stimulate innovation but it is one
of the most important ones. This is mainly due to its detail, depth, timeliness and coverage, constituents
(description, schematics, drawings, charts), analysis of the state of the art, external inputs of experts
that complement and enrich the document (patent examiners and their research reports), among others.

This source of information covers all technical and scientific activities of human knowledge and is
encoded to allow its easy recovery and utilization. It nurtures insights not only from the scientific area in
which we are investigating, but also of complementary areas that can increase the value of the solution
developed. It can also be used for other applications not initially considered and solve other problems
from intermediate crossover areas between scientific disciplines.

It also improves the time necessary to introduce new products to markets, lowers costs associated with
R&D and monetize the installed capacity in some industries or scientific activities (Maravilhas, 2009).

Searching this information will allow the finding of certain inventions for free exploration, without
the obligation to pay any license if the patent is in the public domain and free to use. Such is the case of
generic drugs which are the free use of active substances that have reached their limit of protection and
are free to be explored, what has been done successfully by several national and international companies.
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Origin and Sources

To obtain patent protection, the applicant must formalize an application with the Patent and Trademark
Office (PTO) of his country or other supranational office such as the European Patent Office (EPO) or
the World Intellectual Property Organization (WIPO). It is also necessary to reveal a full description of
the details of the invention, together with a series of claims that are the core of the invention itself and
the matter to which legal protection is required (Ulrich & Eppinger, 2012).

During the process of registration and grant of the patent, the official entity like the United States
Patent and Trademark Office (USPTO), EPO or WIPO (if protection via Patent Cooperation Treaty—
PCT—is required), will generate one or more legal documents that are called patente literature. These
documents contain information that is referred to as patent information.

After the publication of the patent application, typically 12 to 18 months after it has been entered in
the respective office, this information becomes publicly available to those who wish to consult it.

In exchange for the protection by a patent granted for your invention for 20 years, the information
concerning the invention will be in the public domain and these inventions may be made by third parties
for research purposes. The purpose of this disclosure is intended to catalyze inventive activity, making
possible the advancement of technology that would otherwise still be kept secret.

One of the conditions allowing a patent to be assigned is that the information in the patent applica-
tion is so detailed that a person skilled in the art, the area in question, is capable of reproduce her own
invention (product or process) being able to duplicate it. The patent document not only describes the
invention necessarily capable of industrial application, but also the scope of protection intended, if the
respective patent is obtained.

Scientific and Technical State-of-the-Art

Much of the information contained in patent documents is not published anywhere else, making it a
source of information essential to meet the needs for new technical information (Bregonje, 2005; Greif,
1987; Marcovitch, 1983).

Patent literature is the major source of technological information available worldwide, thus constitut-
ing the largest repository of technical knowledge possessing a huge monetary value.

The revelation of the secrets contained in the technical documentation resulting from a patente
application discloses valuable information to the public about the state of the art in a given area, thus
promoting, through this knowledge, technological development (Maravilhas & Borges, 2009).

Every time a research program is initiated it is advisable to research all the scientific and technologi-
cal work already done in the area (Naetebusch, Schoeppel, & Fichtner, 1994; Schoeppel & Naetebusch,
1995). Moreover, it is always worth to go back some years in the search to get to know many of the ideas
contained in patent documents whose legal validity has expired. They could contain valuable inventions
or technical information which, at the time they were made, were quite ahead of their time and, therefore,
had no means of effectively being carried out, or for which consumers were not yet ready to appreciate
and give due value (Marcovitch, 1983, p. 492). Currently, they can be regarded as an opportunity worth
exploiting, taking advantage of recent technical developments and current knowledge and, hopefully,
become extremely profitable.
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Problem Solver

According to Marcus (1995), the patent information, in addition to providing an excellent source of
information for generating ideas, also has the advantage of being a source of inspiration when it is nec-
essary to find a solution to assist in solving problems of technological nature.

Drucker (1987) refers to several representative examples of using an invention for applications other
than that which was initially intended. Drugs developed to solve human problems eventually can be
adapted to solve problems for veterinary; the creation of DDT during World War II to protect American
soldiers against tropical parasites was later widely used in agriculture to protect crops and cattle; 3M®
developed several products for industry and only much later realized that they could be used to solve
domestic problems with minor changes and improvements, as the case of Scotch Tape® and Post it®.

The Teflon®, from DuPont®, invented in 1938 and marketed since 1946, is waterproof and is the
material with the lowest known friction coefficient.

Widely used in aircraft wings to improve aerodynamics and prevent waste to accumulate (Drucker,
1987; Lattes, 1992), its advantages can be applied in another area of activity that requires these no stick-
ing qualities: the kitchen.

DuPont® started putting this coating into pans, preventing food cling during making. When the patent
expired, the technology was free to be used, leveraging competition with this knowledge and this extra
advantage without any costs.

Business Ideas and Opportunities

Organizations need information to enable them to innovate and gain competitive advantages in the markets
in which they operate. Getting the latest and greatest technologies has motivated the search for informa-
tion that would maintain the productivity, competitiveness, superiority and status towards adversaries
and competitors (Burgelman, Christensen, & Wheelwright, 2009; Christensen, Anthony, & Roth, 2004).

Based on the knowledge of the existence of some invention, interested parties may initiate licens-
ing contracts for the exploitation of these technologies in certain geographic areas or markets where
they have better penetration capability than the patent holder (Maravilhas, 2009). In terms of market
analysis and competition, if we develop technological surveillance and competitive intelligence, patent
information can provide many surprising clues that might share a light on the competition strategies,
new trends, new products or technological improvements made to existing products (Ashton & Klavans,
1997; Ojala, 1989; Wilson, 1987a; 1987b).

Marcus (1995, p. 70) says that beyond the obvious parameters that can be found in the patent information
- such as the name of the inventor, patent holder, priority dates, patent family, among other aspects - the
researcher can use his imagination to find a huge variety of commercially valuable information, such as:

Ability to find or identify potential customers or business partners;
Provide supporting information to a business meeting;

Identify trends in R&D, new technologies and new products;

Identify trends and movements between companies;

Facilitate technology transfer or licensing;

Prevent duplication of research projects, avoiding the unintentional copy;
Identify experts in a specific field of technology or scientific area;

NN A»h =
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8.  Establish new applications and uses for existing technologies and products?;

9.  Find solutions to technical problems;

10. Support the generation of ideas for new products or processes;

11. Identify trends in Marketing;

12. Establish the expiration date of a patent that will allow the free use of the invention;
13. Identify potential competitors;

14. Monitor the activities of competitors;

15. Establish the state of the art in a certain scientific or technological area.

All these possibilities may trigger a business opportunity profitable for a company.

FROM INVENTION TO INNOVATION

Innovation is defined as the application of new knowledge, resulting in new products, processes or services

or significant improvements in some of its attributes. It became an instrument of competition between

businesses that search the Market for the acquisition of increasingly sophisticated and developed products.
This development has lead to new innovations in shorter and shorter time periods. The companies

were forced to find new solutions and became aware that new technology was the only solution (Car-

neiro, 1995; Dantas, 2001; Gupta, 2008; Laranja, Simdes, & Fontes, 1997; Oliveira, 1999; Sarkar, 2009).
Innovations can be of three types:

1. Incremental: Which are technological improvements that occur continuously, resulting from
activities of R&D, the work of corporations’ design and engineering departments and suggestions
from users;

2. Radical: Resulting from discontinuous events and the product of R&D work;

3. Systemic: Whose amplitude affects the economy as a whole.

Following this classification from the point of view of its nature, innovation can be seen as being on:

1. Process: Adding new operations necessary for the company to produce a product, aimed at increas-
ing productivity, reducing costs and improve quality;

2. Product: Introducing new products or alterations by aggregating knowledge into existing products,
especially in industries that compete for product differentiation;

3.  Organizational: Changing the way we organize and distribute the work in a particular department
or service (Castro, 1999, p. 22).

We should make a distinction between the concepts of innovation and invention®. By invention we
mean the creation or discovery of a new idea, including the concept, design, model creation or improve-
ment of a piece, product or system. Even though an invention may allow a patent application, in most
cases it will not give rise to an innovation. The innovation refers to something new, for example a new
invention, which is placed on the market to the consumers benefit (Trott, 2008).

We can therefore say that an invention that does not give way to something that is made available
to people to satisfy a particular need, be it a product or service, will never translate into an innovation.
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Creativity Stimulation

Speaking of innovation necessarily requires talking about creativity. Although not synonymous, both
concepts are inseparable.

Creativity is part of the wider process of innovation. The main difference between both lies in the fact
that innovation can be the result of the adaptation of something existing outside the organization (Open
innovation), not implying a creative behaviour by the organization. In any case, most innovations result
from creative processes, individual and collective, spontaneous or intentional (Baxter, 2000). Creativity*
is based on reasoning that produces imaginative new ideas and new ways of looking at reality (Birch &
Clegg, 1999).

Innovation implies change, requires a combination of creativity, reasoning and ability to act (Tidd,
Bessant, & Pavitt, 2003)°.

The assiduous consultation of information sources, which include patent information together with
all that is new and relevant in the scientific areas in question, and even complementary scientific areas,
may allow a bank of knowledge that awakens a response when confronted with a technical or scientific
problem to overcome. Also, if others before have had the same problem and succeeded, people can ben-
efit from this knowledge and find a better way to overcome difficulties (Maravilhas & Borges, 2011a).
It may happen that from the existing knowledge we can find a better solution.

Serendipity and Creative Imitation

There are also two concepts related to innovation that should be considered: serendipity and creative
imitation. Serendipity® is the ability to make importante discoveries by accident. Not all the ideas for
new products or processes appear voluntarily and intentionally, thus generating innovations.

Sometimes a mixture of luck and preparation provides valuable discoveries. A serendipitous discovery
results from the combination of a happy coincidence with perspicacity. When developing a strong glue,
in 1968, Spencer Silver from 3M® obtained a weak glue that apparently was useless.

A co-worker, Arthur Fry, had the genius to associate that weak glue to paper to mark pages allowing
them to be removed and mark new ones (Krols, 2010; Utterback, 1994). As to the notion of creative
imitation’, it refers to the strategy followed by some companies, that imitate something already existing
but adding value. Often the imitator can foresee—better than the original creator—how the product or
service can be best suited to meet the needs of consumers, changing it to match this observation. The
imitator can compete in the market without having the initial costs of R&D to develop the product,
presenting something that surpasses the original by better adapting its function and preventing defects.
Companies from countries like South Korea, Japan, Taiwan, and China use this strategy and they got
excellent results, allowing them to be innovators nowadays.

Old Inventions, New Innovative Solutions

Another advantage provided by patent information is the use of technology to solve problems in areas
other than those for which the invention was patented®. The Cosworth® factory of high performance
engines adapted an invention of na electromagnetic pump, developed in the area of nuclear power, to
force the molten metal to enter the moulds used in their traditional mould castings, eliminating the air
that, normally, makes the metal parts porous (Tidd, Bessant, & Pavitt, 2003, p. 266).
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Another known example is the case of Nylon®, a synthetic polymer of wide application in textile fibres
which is characterized by being extremely tough, highly elastic and able to be also processed in the form
of moulded articles. This product was developed by a group of scientists led by Wallace Carothers from
DuPont® in USA. Even today it is used in varied products such as underwear, shirts, sweaters, raincoats,
parachutes, surgical suture line, fishing line and nets, rope, tennis nets and racket lines and, if moulded,
in kitchen appliances and industrial machinery parts. However, its technology is about 80 years old and
its patent is expired (Maravilhas & Borges, 2011a).

The same happens with Lycra®, Terylene®, PVC®, Polyester® and other synthetic products such as
Kevlar®. Invented in 1965 by Dupont®, Kevlar® is still used in bullet proof vests, helmets and protective
masks for policemen and soldiers (and Paintball practitioners), protective equipment to high and low
temperatures, sports equipment, building materials, cables and sails for boats.

At the time they were invented all these applications were not foresaw but they continue to be widely
used in many different and extremely useful products.

Ecological, Sustainable, “Green” Products

With the start of oil scarcity and environmental costs unaffordable for both fossil materials, oil and coal,
new solutions must be found to meet the energy needs of humanity (Dresner, 2008), by which hydrogen®
is a candidate to consider (Yeomans, 2006).

We have the example of the solar oven developed by Prof. Manuel Colares Pereira (university Pro-
fessor and researcher) based on an expired patent (the Pireliéforo from a Portuguese priest, Manuel
Anténio Gomes, known as MAG Himalaya) from an invention used for other functions (create fertilizers
and melt metals). This invention, which in 1904 won the first prize in the Universal Science Fair in St.
Louis, USA (Rodrigues, 1999), motivated the development of an ecological oven meant for preparing
food, using the sun’s energy'°.

In an Indonesian province, a remote island, with no major economic resources had plenty of coconuts.
They ate the fruit and drank the coconut juice, but the shells resulted in a serious environmental problem
because they were not given any use and constituted piles of debris around the island, sending tourists
away. Training was given to people who could use the computers in the public library that had Internet
access to conduct research on Espacenet® to find patented technologies involving the use of coconuts.
They discovered they could use the fruit and its juice in several different applications such as jams,
sweets, cakes, liqueurs, and the bark or shell could also be treated profitably. They found out that shells
could be used as fertilizer; to build furniture; decorative articles; toys and craft products; transformed
into construction materials and insulation; and, if processed, could be used as filling material for pillows
and mattresses. Such knowledge triggered many successful home industries, transforming a small island
without economic resources in a more prosperous and equal society, and several small entrepreneurs and
business owners have expanded their businesses across borders. Most of the technologies and patents
discovered were of Brazilian origin, not protected in Indonesia, and could be used without any payment
rights (Dou, 2004; Dou, Leveillé, Manullang, & Dou Jr., 2005).

Other examples can be found on the use of natural compounds such as clay, shells, and algae as filters
for industrial pollution, cleaning the water with more efficiency than the highly expensive activated coal
filters (Maravilhas, 2012).
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PATENT INFORMATION QUALITY

For Eppler (2006) information quality, applied to patents, can be defined as information that is in ac-
cordance with the cognitive, functional and technical requirements of patent owners, patente attorneys,
patent offices, patent information providers and patent information searchers.

According to Scott, good quality patent information should be accurate data stored to be (easy)
retrievable (2010, p. 233).

To make it possible, the quality of the application submitted will be of high importance because the
result is highly dependent on the quality of the supplied original text and drawings (Kovac, 2010), or as
Philipp puts it “quality in, quality out” (Philipp, 2006).

Since patent offices like the European Patent Office (EPO) and the United States Patent Office
(USPTO), amongst others, cannot control the quality of the content of the applications, to improve the
quality of patent documents to be properly recovered and used by the interested public—researchers,
entrepreneurs, innovators—some amendments must be made to increase the quality. These improvements
can take the form of correction, improvement, or adding further data to the title and abstracts, indicating
what the invention is about.

More value is added by the search report performed by the patent examiner (Philipp, 2005), citing
the best prior art available and proper keywords, and by the classification data that indexes the invention
in a category for easy retrieval.

Internally, patent offices like EPO perform routine checks on applications, both by humans and by
software, provide extensive training to the examiners, and execute quality audits to several random com-
plete applications (Albrecht, Bosma, van Dinter, Ernst, van Ginkel, & Versloot-Spoelstra, 2010; Briinger-
Weilandt, Geil3, Herlan, & Stuike-Prill, 2011; Kovac, 2010; Mueller & Nyfeler, 2011; Scott, 2010).

As an example, to illustrate the task and its difficulty, in the EPO /8.9 million documents were added
to the collection in the period 2004-2008, and 5.4 million corrections performed on them (Albrecht,
Bosma, van Dinter, Ernst, van Ginkel, & Versloot-Spoelstra, 2010, p. 280).

We can be certain that database assurance processes at the EPO contribute significantly to the quality
of the database (Briinger-Weilandt, Geil3, Herlan, & Stuike-Prill, 2011, p. 232). The quality of the data
and information at the EPO helps in the classification and search of the documents in a time-efficient
and resource-friendly manner, allowing patente families and citations becoming extraordinary sources of
information for patent examiners (Albrecht, Bosma, van Dinter, Ernst, van Ginkel, & Versloot-Spoelstra,
2010) and, in the last instance, for all the interested public.

Problems and Opportunities

Problems in patent information quality relates to each year’s increasing number and size of the documents
augmenting the ‘noise’ in search results (Philipp, 2006; Scott, 2010), originating that the ever-increasing
number of applications entails backlogs in many offices (Kovac, 2010, p. 230).

The classification schemes, good titles, abstracts, and keywords allow searchers to easily find relevant
information amongst the ‘noise’ generated by applications created by companies and patent attorneys
with the objective of making it harder for competitors to extract the core value of the invention. For Scott,
a renewed fee structure may enhance the quality of the incoming applications and hence the quality of
patent information coming out of the EPO (2010, p. 236).
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In the USPTO, where everybody files for patent protection from around the world, the amount of
applications to examine is so big that in 2008 they contracted about 1.200 extra examiners to make each
month’s legal deadlines attainable, and they kept contracting the same number in 2009. Nevertheless, the
examination process took between 41 and 44 months instead of the 36 in Europe (Caraher, 2008, p. 151).

Reduced time to examine an application means lower quality of the patent document. Due to this
flood of patent information in which we are already drowning (Philipp, 2006, p. 118), indexing and
coding the patent documents accurately will prevent errors and omissions to occur. Lack of complete
indexing may originate that many of the relevant documents will not be found, leading to deflation in
the quality of patents.

Abbott (2004) states that the number of patent applications processed by each examiner have doubled
since 1995 and the number of hours available for examination of each patent has halved since 1992,
decreasing from 23.8 hours to 11.8 hours in 2001.

Some value-added database providers of worldwide patents like Derwent World Patents Index (DWPI)
and STN International rewrite original titles and abstracts to highlight the invention and the advantages
and principal utilization of the patented technology (Butler, 1995). They use manual codes for patents
in chemical and engineering allowing the classification of new technical features of the inventions and,
in some cases, its commercial and market application.

They include English human translations of the claims and provide chemical coding to compounds
and access to the structure-base of the patented chemicals (Briinger-Weilandt, Geif3, Herlan, & Stuike-
Prill, 2011, p. 232).

These characteristics increase the benefits for information professionals with search results more
precise and complete, assigning more value to the information retrieved.

Another problem is related with the language barrier that can only be minimized by machine transla-
tion. The increasing volume of Chinese, Indian, Russian, Korean and several Asian countries makes it
very difficult for American and European examiners to perform an accurate search report because most
of them can’t understand those languages to ascertain the state of the art in that technical subject. The
solutions for the language problem are improved machine translation tools (Mueller & Nyfeler, 2011,
p. 384) and semantic search and ranking of documents by relevance (Briinger-Weilandt, Geif3, Herlan,
& Stuike-Prill, 2011, p. 234).

If we add to all these difficulties the complexity of interdisciplinary inventions, like the ones in the
field of nanotechnology, bio-engineering or bio-informatics, we can easily acknowledge that it is very
hard for a researcher with only one scientific specialization to be able to find relevant patent documents
in several scientific and technical fields. For Philipp all these constraints have a huge cost for the public,
resulting in reduced rates of innovation, decreased patent-based economics, and higher prices for goods
and services to the detriment of all (2006, p. 118).

To avoid this situation, several measures are being developed and put in practice by the offices in the
form of standards. The EPO drafted quality standards for the process, including quality control, and these
standards have been in use since 2008. These apply to: classification, enhanced search report, official
action and patent documents. This envisages the search report performed by the examiner in the follow-
ing criteria: full classification of the entire claimed invention; search in the Patent Cooperation Treaty
(PCT) minimum documentation (including the biggest Asian offices); search in all relevant classes and
databases; the search report must list all the relevant retrieved documents from patent and non-patent
literature; and the report shall be available on time, six months after filing or in time for the 18th month
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public disclosure (Kovac, 2010). All these measures only apply after the application enters the office.
So, to improve the quality of the application Philipp suggests a bigger investment in educating the public,
mainly the individual applicant with no professional support from a company legal department, stating
that the EPO should focus in offering more patent information advisory services and supplying a ‘quick
scan’ pre-filing search of the state of the art to improve the chances of an application become a granted
patent (2006), thus reducing the ‘noise’.

FUTURE RESEARCH DIRECTIONS

Future projects consider not only the translation of the essential information of the patent document
for English, French, Spanish and German, but also making the search process more user friendly by al-
lowing to search within human indexed keywords, by means of a thesaurus, avoiding the need to know
chemical compounds or substances’ name, which is not so easy for beginners (Cavalier, 2001; Dulken,
2000; Kovac, 2010; Oda, 2009; Wang, 2009).

All these measures aim to improve the number of people that effectively search patent information
with benefits for the whole society.

CONCLUSION

In today’s globalized world, quality information warrants best results when competing with other orga-
nizations, enabling a competitive advantage (Porter, 1985; Porter & Millar, 1985).

Patent information, contained in patent documents, must be of high quality to permit the search and
retrieval of the documents needed to solve a problem or stimulate new ideas and solutions (Albrecht,
Bosma, van Dinter, Ernst, van Ginkel, & Versloot-Spoelstra, 2010; Briinger-Weilandt, Geif3, Herlan, &
Stuike-Prill, 2011; Chakroun, 2012; Ginman, 1990). Old inventions can generate new ideas, inventions
never marketed can be brought to market and satisfy needs and desires; inventions for one application
can be introduced for a new domain and Technologies can be applied in ecological sustainable solutions
with ‘green’ products.

The information value will be evaluated by the level of acceptance of those innovations by the custom-
ers in a given market where they are introduced (Brophy & Coulling, 1996; Huang, Lee, & Wang, 1998).

It also allows to identify the technical fields where competitors are more active; the leading countries
and companies for each technology and the patenting patterns followed in a certain period; the technologi-
cal trends and the state of the art of a given technology; the number of citations a patent document has;
the inventor and the owner of the invention, amongst other relevant information (Idris, 2003; Macedo
& Barbosa, 2000; Maia, 1996; Maravilhas, 2009).

Several measures are being taken by the patent offices to improve the quality of the information
retrieved by the public. Standards are applied to warrant the quality and validity of the documents and
its content, and audits are performed to correct possible gaps. Some value-added information is sup-
plied by commercial databases like DWPI and STN (Albrecht, Bosma, van Dinter, Ernst, van Ginkel,
& Versloot-Spoelstra, 2010). That procedure could be followed by the intellectual property offices to
facilitate and improve the use of this information and the results it promotes in the form of new patent
applications and the introduction of new innovations.
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Due to the huge number of documents from China, Russia, India, Korea and other Asian countries,
machine translation and semantic ranks of documents are being used (Cavalier, 2001; Dulken, 2000;
Kovac, 2010; Oda, 2009).

Further research should allow to measure if all those strategies implemented are improving the value
and quality of the information available to the public, measurable by the number of citations in the new
patent filings.

In the end, the quality and value of this information will be dependent on the user and related to the
results that it will allow to obtain, solving a problem or improving a solution, always integrated on its
context and present needs.
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KEY TERMS AND DEFINITIONS

Creativity: Reasoning that produces imaginative new ideas and new ways of looking at reality.
Creativity is an individual process, arises from the idea that popped into someone’s head. Relates facts
or ideas without previous relationship and is discontinuous and divergent. No creative process exists if
there is no intention or purpose. The essence of the creative process is to seek new combinations.

Information: A set of data arranged in a certain order and form, useful to people to whom it is
addressed. Reduces uncertainty and supports decision-making. Information is considered to support
human knowledge and communication in the technical, economic and social domains. Results from the
structuring of data in a given context and particular purpose.

Innovation: The application of new knowledge, resulting in new products, processes or services
or significant improvements in some of its attributes. A new solution brought to the market to solve a
problem in a new or better way than the existent solutions.

Invention: The creation or discovery of a new idea, including the concept, design, model creation
or improvement of a particular piece, product or system. Even though an invention may allow a patent
application, in most cases it will not give rise to an innovation.

Knowledge: Is a fluid composed of experiences, values, context information and apprehension about
their own field of action that provides a cognitive apparatus for evaluating and incorporating new experi-
ences and information. It originates from data and information and allows acting upon it.

ENDNOTES

“Patents provide a constraint on the uses of commercial knowledge, while providing knowledge
diffusion. It was intended to promote innovation (...), by making sure that if people have access
to patent protection they would file the patent, and through the patent disclose the invention. And
from that disclosure, inventors could get other ideas and move ahead” (Branscomb, 2004, parag.
48).

“Remember that everything new is just na addition or modification to something that already existed.
Much creative thinking involves synthesis, the process of combining previously unrelated ideas,
goods, or services to create something new. Many creative individuals have made their fortunes
by combining the ideas of others” (Michalko, 1991, pp. 71, 80-82).
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“Most writers distinguish innovation from invention by suggesting that innovation is concerned with
the commercial and practical application of ideas or inventions. Invention, then, is the conception
of the idea, whereas innovation is the subsequent translation of the invention into the economy
(Trott, 2008, p. 14).

“These illustrate the first principle—creativity doesn’t create something out of nothing. It uncovers,
selects, reshuffles, combines, synthesizes already existing facts, skills, and ideas. So, the object is
not something ‘new’ but a new combination of existing elements” (Roman, Maas, & Nisenholtz,
2009, pp. 4-5).

“Creativity in the sense we are using here might be described as the ability to discover relations
between things that were formerly considered unrelated” (Hess & Siciliano, 1996, p. 107).
“Serendipity, finding something of value initially unsought, has played a prominent role in science
and technology. These “happy accidents’ have spawned new fields of science, broken technological
barriers, and furnished countless products that have altered the course of human history” (Seymore,
2009, pp. 185, 188).

According to Drucker (1987, pp. 231 —footnote 1) “Describes a strategy that, in essence, is ‘imita-
tion’. Butit’s “creative” because the entrepreneur who implements the strategy of ‘creative imitation’
understands better what the innovation represents than the people that made the innovation.”
“Patent information to locate existing technology used in a new context: Industrial Copolymers
won a award for a product for waterproofing a roof. The additive used was spotted in a 20-year old
patent as a potential candidate to achieve this” (Slater, Twyman, & Blackman, 2000, p. 340).
“The idea of using hydrogen as fuel was born in 1839. Only in the 60s, more than a hundred years
after its invention, General Electric has used this technology in space missions, not as fuel but to
produce drinking water” (Yeomans, 2006, pp. 198-205).

Sun Co. Retrieved December 15, 2012, from http://solarcooking.wikia.com/wiki/ Sun_Co.
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ABSTRACT

This chapter approaches the context of healthcare, observing how information system conceptual back-
ground can help to comprehend the evolution and adoption of emerging technologies on the applicable
solutions. As a critical sector, both from economic and life quality points of view, healthcare is an
excellent environment to observe how these tools and its associated infrastructure make it possible for
new business organizations to be proposed. The chapter is aimed to develop a theoretical and practical
comprehension around concepts through isolated and integrated analysis.

INTRODUCTION

Information architecture can be regarded as a rich conceptual background that complements information
management principles and studies, allowing best opportunities for practical applications. Its intrinsic
fundamentals offer possibilities to propose efficient business models, permitting them to be simple, ef-
fective and optimized. In this chapter, it is our objective to understand how analytics brings innovation
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for a sector where information and knowledge are intensively produced and consumed — Healthcare
services — specifically on how it can promote new business models to be strategic positioned, as a com-
petitive advantage.

Information architecture is defined as a set of concepts that orient the design for planning, proposition
and management of informational processes in organizations (IA Institute, 2014). Its comprehension
impacts and relate to several scientific and practical areas, involving technology, design, interface proj-
ects, data and information sciences approaches, among others. Its “mapping” and “design” capabilities,
which will deserve more deep attention in the theoretical development in the following sections, result
in versatile and flexible specifications that can help any organization to understand information impacts
on its activities, may it be programmed, planned or even risk-oriented, sudden reactions. As for SAS
(2017), analytics is a way to produce knowledge from continuous analysis over information coherently
and homogeneously produced and treated. These concepts, in the purpose of this chapter based on a
previous research, perform a new context to understand how information management can produce
organizational alternatives, both for actions and structures.

The relationship of the main concepts of information and architecture is challenging to study, if any
researcher does not focus on the specific objectives. It is now more relevant when we face the situation
of a massive data generation age with the introduction of “app-based” service, mobile services, internet
of things and the immense diffusion of social media platforms. Cited by Richard Saul Wurman, 1A
sets a perspective for the “series of systems”, “systemic design” and “performance criteria” definitions
which will allow treating information, and its complex inter-related context, producing design artifacts
for this purpose. This way, analytics can present a new systematic path to logically connect ideas on how
information can be produced from data, adding content for this potential knowledge provision.

Itis our purpose, in this chapter review, to introduce the analytics background as a contributive theme
like a valid update on the original approach. This chapter develops a contextual reflection around 1A
concept adding the impacts of analytics trends over information architecture, again evaluating on how
these new definitions potentialize benefits or challenges for healthcare business models.

This chapter intends to develop this multifaceted conceptual relationship, adding the consideration
about analytics, observing some of its potential aspects, and then study it on the arena of business
models for healthcare services. This area always offered perspectives for Information Science and other
multidisciplinary researchers and professionals, especially because it is a major producer and consumer
of data, information and knowledge for various tasks and levels of decision — reaching from merely
operational to critical ones.

The first section presents a discussion of theoretical background, relating information architecture,
analytics and business model concepts, also approaching some of the supporting conceptual definitions
which allow the understanding of this new research context. After, a perspective of conceptual integration
is worked, with the study of the continuity of analytics, as an information management phenomenon,
producing a potential definition for new business models. As the last section, a discussion on how ana-
lytics promote an information architecture which possibly defines a business model for healthcare is
approached, resulting in a practical, oriented result of this study.
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BACKGROUND

The main concepts to be approached in this review are, undoubtfully, analytics, information architecture
and business models. However, a previous, brief study around information and its related context — sup-
porting concepts, like data, knowledge and information management — must be addressed to produce a
coherent approach for the desired development. This way, we start leveling those definitions, and then
studying the main topics of this chapter.

Data, Information, Knowledge and Its Associated Managerial Aspects

The elementary base of several of Information Science is adopted here as the main origin of discussion
for these concepts. Nevertheless, other disciplines and scientific areas, such as Information Technology,
Information Science, Management Information Systems, and emerging topics, like internet of things
and big data can contribute expressively to clarify its formation and relationships. Information, the main
focal point of this study, is a critical concept, which must be observed for the continuity of the study.
Aligned to our methodological strategy, information is the concept which relates to the others, enabling
a sufficient comprehension around its various implications and impacts over the theoretical background.

The following discussion is totally based on the previous work, Jamil et al. (2013), which served as
the research platform for this chapter development. Authors defined data, information and knowledge
not only with isolated definitions, but also in terms of their relationships and functional interactions (for
example, in automated and computerized information systems for tasks such as collection, storage and
distribution). Tuomi (2000) adopted an apparent “reversal”, contradictory way of thinking, when it was
defined that data could be produced from knowledge when developing models and database schemas
for application in software development. It is interesting to note, however, that this study reinforces each
concept characteristics, along with their potential relationships. From sources like Davenport and Prusak
(2000), Lucas Jr. (2005), Turban, Mc Lean, and Wetherbee, 2002, Turban, Rainer and Potter, 2007 and
Stair and Reynolds (2009), it is possible to perceive how Information Technology (IT), and its associated
critical view, approached such concepts in themes like technological infrastructure, information systems
design and web-based applications development.

Jamil (2005) conceptualized data as absolute value that, for example, can be obtained directly from a
measurement, observation or collected from an automated source and is expressed in formal, simple and
standardized measurement units (as currency, metering system units, etc.). Although showing flexibility
and easiness to generate, store and communicate, data does not have much of context, or immediate sup-
port for more complex decisions, being an understandable building block for more consistent concepts.
This definition recalls several of others, as from those cited authors, like Davenport and Prusak (2000)
and Stair and Reynolds (2009), considered remarkable works of their areas.

It is affirmed that information is a collection of homogeneous, correlated data, added with notions
from the process environment where it was generated. Information develops conditions for organiza-
tional decisions, but it demands several additional, more expensive resources and works for it to be
generated and applied like when one information system successful and planned execution, along with
IS infrastructure (Turban, Rainer & Potter, 2007; Stair & Reynolds, 2008). Allen (1995) enunciated a
more provocative definition, which added to this first a perception of information as a process that also
defines a perspective opportune for this chapter study, as an “architectural” contribution. Considering
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information as a process, it is possible to relate it as an indisputable component to plans, plots, diagrams,
specifications, methods, processes definitions, objectives, risk-management tasks, and other infrastructural
requirements that will implicate in organizational design — i. e. a business model — among several other
unfolding aspects for the organizational conformation and its relation, pressures and interactions with
the competitive environment in which it competes. This way, we can relate information to architecture,
in an initial approach of this final concept.

Buckland (1995) approach, explored after by Marchand and Davenport (2000) and other authors,
reached the explanation of “informational services”. These units were understood as corporative areas,
service units or even companies that perform processing tasks with information to produce predicted
results, required by end-users (Marchand & Davenport, 2000; Marchand, Kettinger & Rollins, 2001).
These “informational services” also promotes the comprehension of information architecture and this
set of disciplines could help to define its structures, forms of communication (both to be contracted,
required, bought by a final user and to deliver its “informational products”).

Based on these concepts, knowledge is defined from a gathering of information, including conceptual
and practical definitions of the processes that generated that set of information. Knowledge is a complex
concept, more difficult to obtain, manage (control its production, storage, sharing, communication, appli-
cation, etc.) organizationally. It represents, on the other hand, a higher level of detail and comprehension
about the organization environment (Ackoff, 1989) and its competitive behavior, producing comprehen-
sion on actions, reactions, planning scenarios and several other essential aspects and factors, enabling
even competitive predictions (Davenport, 2000; Akbar, 2003; Jamil, 2005; Nonaka, 2008), as it supplies
decision elements and propositions. Its related processes are designed, implemented, coordinated and
comprehended when we reach the level of a process usually identified as knowledge management (Choo,
2003; Kearns & Lederer, 2003; Jamil, 2005; El-Bashir, Collier & Sutton, 2011).

It is possible to think about knowledge generation from data. This idea, quite provocative, is aug-
mented, as we face big data and analytics events (Johnson, 2012; Jamil, 2013; Linke, 2017), in sectors
such healthcare services (Srinivasan & Arunasalam, 2013). The conceptualization above illustrates
how information plays a critical role in this transformation, as it can be comprehended as present in the
middle of the conceptual relationship, resulting in a practical evidence, leading to understand, in a first
level, how it is possible to relate information architecture to organizations building and, therefore, for
business models.

Previously, Jamil (2013) defined that it is possible to perceive cycles of data and information gather-
ing, processing and communication, which can lead to knowledge formation in each round. Processing
these cycles, in an evolutionary maturity grading, it is possible to expect its evolution towards a better
application of knowledge for strategic decisions and competitive comprehension, directly influencing
its managerial capabilities, turning possible to understand knowledge management process evolution in
such cases (Jamil, 2001; Jamil, 2013; Dimitrios, Sakas & Vlachos, 2013).

Organizations try to manage information and knowledge for several years with many objectives (Lang,
2001; Gal, 2004; Jacobson & Prusak, 2006). These processes, however, are not intuitive, standardized
(as it is possible to adapt from a high-level modelling), easy to implement and usually do not return im-
mediately (pondering from quantitative answers) or consistently without including several aspects of their
strategic, long-term management (Davenport & Prusak, 2000; Silva, 2002; Choo, 2003; Jamil, 2005).

Inthis attempt to express information (IM) and knowledge management (KM), several authors proposed
models —as it can be seen from studies like Cristea and Capatina (2009) and Haslinda and Sarinah (2009),
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which aimed to consolidate its achievements — allowing first to comprehend IM and KM sub processes
and elements, after being guided for managerial actions regarding those IM and KM processes itself.

Here, a concise description of one model proposed by Jamil (2005) follows. It is affirmed that this
modelling is not restrictive, a study on being an integrative platform, that could receive additional
contributions, revisions and other updates. This approach was correct and we understand that analytics
could promote one productive review of its main propositions. This model is structured based on the
following sub processes:

e  Generation: Observes the production, collection or capture of information and knowledge, both
from external and internal organizational contexts. Events and facts like information technology
integration, systematic collection about customers’ interaction, laboratory tests, library compo-
sition or human resources hiring processes are typical for this sub-process. Here, we face an
undoubtful positive pressure from big data, social media and analytics events, which proposes to
produce data, information and knowledge.

e  Retention: It is a subprocess that details actions, processes and methods to register, store and
keep information and, if possible, knowledge treated by the “generation” sub-process. Information
technology infrastructure, knowledge codification, “big data” classification, among many others,
are aspects of study.

e  Sharing: This sub-process evaluates how information and knowledge obtained are put available,
in practical, reliable and optimal conditions for those who possibly interest on their application,
whatever these end-users intend to do. Social media environments, communication methods, for-
mal and informal teaching are some of the various possibilities for this sharing. A specific atten-
tion is recommended to strategic application of information and knowledge because of the critical
results that depend on this availability. Social media contexts, platforms, processing big data ele-
ments and, mainly, analytics answers are among the new structures and methods that will produce
content-sharing objectives.

e  Valuation: Approaches organizational propositions to evaluate costs, prices, financial results,
production indicators and other quantitative factors and aspects that can expose some of the gains
obtained for information and knowledge management. This sub process potentially relates infor-
mation and knowledge to other managerial processes and strategy for one organization.

e Internal Cultural, Social and Organizational Forces, Motivations and Constraints: It is es-
sential to understand how forces like habits, hierarchy, market standards, organizational structure
and other specific factors, typical for the competitive scenario of one organization, can impact on
the integration for these sub processes. Some are adopted or simply exist for all organizations in
a market sector (as legal demands for publishing formal account reports, for example), spontane-
ously originated throughout sometime of actions and competition. Others are developed by one
business or social organization specifically, from these general conditions, as a training program.

Information and knowledge management can be defined, proposed and implemented in terms of these
sub processes, integrated as operational and methodological contexts. For this chapter objective, it is
possible to understand than IM and KM are conceptions that strictly relate to information architecture
and both describe managerial contexts where information (and knowledge) flow in an organization,
being treated, negotiated, processed, generated and used by organizational actors can propose organi-
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zational design and living interaction with its environment. Information architecture, as it is detailed in
the following sub-section, promotes the analysis for infrastructural and managerial base for processes,
such as IM and KM, allowing to compose a better design aspect of the information architecture. It is a
possible “two-way” relation, where processes of IM and KM dynamically correspond with organiza-
tions” information architecture.

Analytics

Processing data for further business purposes is a task which is becoming strategically critical as time
evolves. A view, interesting for this chapter text, will be devoted to Healthcare services, but with ex-
pressive similarities to what can be found in other sectors and services. Not a long time ago, data was
collected and manipulated, through application of basic statistics, to address simple problem, as to plan,
predict and follow resource allocations, like rooms, surgical devices and facilities, even personnel to
answer patients” needs — seasonal, peak — for healthcare services.

Significant facts, however, changed this situation dramatically. Aligned to what Yonce et al. (2017),
it was possible to understand crescent offer of information technology implements — devices, computer
networks structures, configuration and implementation of software, software development platforms,
etc. — competitive emerging technologies — data base, data mining, data warehouses (Obenshain, 2004;
El-Gayar & Timsina, 2014) — and now, new strong market offers, still undefined from commercial, market
and technologic points of view, as big data resources, internet of things applied for human monitoring,
free software platforms, among other significant factors and signals (SAS, 2014; Jamil, 2015; SAS,
2017). Interestingly, as Medicine and associated disciplines and supportive topics evolve, complexity
also reaches Hospitals, research institutions and other healthcare services excellency centers, producing
more provocations to understand phenomena, processing data, information trying to obtain knowledge in
demanding and intricate processes, adding additional requirement for more IT and information system
resources and services. All of that with the characteristic growing demand for services, by all mankind,
as healthcare perspectives also results in more demands for professional answers (Gillespie, 2014; Drell
& Davis, 2014).

Analytics is one of the strongest trends with potential to be applied in healthcare services (Jamil,
2013; Gillespie, 2014; SAS, 2017). Analytics is presented by specific definitions, as in SAS (2017),
where it was conceptualized like:

an encompassing and multidimensional field that uses mathematics, statistics, predictive modeling and
machine-learning techniques to find meaningful patterns and knowledge in recorded data.

This definition is also supported by other authors, such as Jain (2016), who approached both as:
Big Data are the data sets that are so huge they cannot be captured, stored, processed, and analyzed
with traditional tools. Predictive Analytics, on the other hand, is used to extract information from data
to make better decisions.

Dodge (2010) and Diakantonis (2016) addressed, in opportune ways, how these informational services

and processes are necessary components for answers to regulatory demands, being examples on how
analytics could promote new business models answers to customers and organization’s needs.
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Some typical services of analytics are commercially exemplified in Mehmod (2017), an objective
and ludic reference which shows how these tools can be immediately applied. It is possible to identify
how initial level data, collected from usual processes in services (as in healthcare units) can produce
solid, formal evidences which can result in stronger analysis, which, by its turn, will support further
decisions and planning abilities.

Analytics usage, together with big data perspectives, result in a proposition of processing data col-
lected from several sources to produce effective, application-designed knowledge. In general, this ar-
rangement supports the knowledge management process definition and implementation desired for many
organizations (Jamil, 2005). But, for healthcare units, it answers for life support dynamics, quality of
life improvements and medicine knowledge development, producing scientific, commercial and market
opportunities that impact expressively how this essential field will evolve (El-Gayar & Timsina, 2014;
Gillespie, 2014; Raghupathi & Raghupathi, 2014; Diakantonis, 2016; Oliveira, 2017).

The apparent simplicity of analytics, when addressing the massive production and collection of data,
with the huge number of organizational implications, the most relevant as to dynamically generate knowl-
edge for decision-making, hides an evolutionary array of software, hardware, connections infrastructure,
logical and operational design, implementation techniques and process definitions, which are consolidated
in simple, routinely tasks and products, like mobile applications, interface-oriented systems, internet of
the things devices, and so forth (Jamil, 2015; Siegel, 2016; SAS, 2017). This is an evolutionary field
that will allow the implementation of intelligent devices and its associative connections, together with
implementation of solutions which will answer more sophisticated problems in the forthcoming period,
also providing knowledge to be implemented in alternatives for business models which will encompass
these technologies to change how healthcare services can be offered to customers. Along with operational
promises, like “telemedicine”, it is possible to find optimization for healthcare plans, governmental and
private investments and business model developments (Dodge, 2010; Diakantonis, 2016; Oliveira, 2017).

The interest in analytics on the healthcare sector is evolving and it is perceived in the comprehensive
development from the studies of information system applications (such as LeRouge, Mantzana & Wilson
(2007) to updated researches, conceived by Siegel (2016). These dynamics find, nowadays, the fertility
of new techniques and process implemented, producing the unquestionable dilemma with cultural and
regulatory standards which will be accessed in the last section of this chapter.

Information Architecture

Information architecture is a multidisciplinary approach, defined by authors as concerning information,
both as a concept and with some related aspects, such as systems, technology, management, with a pro-
posal unlimited perception of its interaction, which makes it possible to understand the “architectural”
relationship.

Architecture is an actual, vivid, wide area of applied knowledge whose most known results are those
of remarkable, artistic, useful, cultural and social propositions over buildings and infrastructural projects.
Bringing representative institutes conceptualizations, it is a scientific field, which works over design
principles, considering esthetical and functional aspects of constructions, taking into considerations user
interests, social and environmental implications, cultural and historical influences, along with construc-
tive technology and processes (RIBA, 2014; RAIC, 2014; IAB, 2014). These fundamental aspects of
Architecture form afirst alignment with information, calling attention to a possible context for information
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architecture, where the intention, need and plan to produce optimal, esthetical, rationalized and efficient
blueprints of information processes and artifacts in one organization life cycle are demanded by users.

A simple research around IA concept produces the evidences of a new, innovative subject, even con-
sidering studies some years or decades ago, and notions about the continuity of theme’s evolution, mainly
because of the second symptom. Also, it is possible to define that information architecture is conceived
notonly as atheoretical concept, but frequently related to practical, application-oriented implementations,
like several functions and concepts of “Design” (here presented as a concept with spread discussion in
modern times) and other related aspects for example usability, accessibility, technology, applications,
systems and organizational environments and process.

One of the original points for information architecture concept is the work of Richard Saul Wurman
(Wurman, 2014). His studies around the topic, as an experienced architect and designer who observed
information-related phenomena, resulted, since the mid-1970s, in considering that information was
massively generated when organizations and practitioners faced tough demand of its application in criti-
cal, networked environments. It is a situation already approached before, in this review when analytics
theme was discussed.

Wurman questioned the need for structures that allowed the overall perception and productive control
of information, reaching a way where it will be possible a minimal level of management. His interest over
information sharing persists, as information continues to show easiness to produce, difficulty on being
organized stored and very complex to control. As we present a reality where data and information have
an uncontrolled way of production, and somewhat close to a chaotic fact, Wurman’s studies and conclu-
sions, which based information architecture initial conceptualizations, are completely valid nowadays and
it is supported by an increasing number of citations frequently of his works. Information architecture is
a discipline that helps to promote this arrangement, providing methods for various information-related
functions, like identification, classification, mapping, storage organization, systematic access, among
many others, improving also the domain of the interaction of information contents and process with the
environment of their usage.

This way, it is correct to understand that information architecture conceptualization was approached
by different scientific areas and practical contexts. From Davenport and Prusak (2000) or Davenport
and Marchand (2000), it is possible to identify how IA is expected to serve as part of the informational
infrastructure for information technology projects, providing a qualitative level, resulting in benefits for
itsimplementations. Information architecture relationships and motivations to information and knowledge
management were studied by Choo (1996), Jamil (2001), Choo (2005) and Nonaka (2008), presenting
concept-based works that will serve to map, identify and allow to better address practical issues and
perspectives. Information architecture also appears in developments of ideas on the information systems
arena, covered by Stair and Reynolds (2008) or information technology researchers, as Turban, Mc
Lean and Wetherbe (2002), Lucas Jr. (2005) or Turban, Rainer Jr. and Potter (2007), when they usually
observe IA as a field oriented to provide business and usability detailed specifications for information
technology projects, enabling to reach best results for external user satisfaction. Other authors worked
on the concept specifically or others, related to it, leading to appreciation of IA, like a base for practi-
cal projects as Leidner and Elam (1995); Marchand, Kettinger, and Rollins (2001); Inmon, Strauss and
Neushloss (2008).

Bringing other contributions to information architecture definition, aiming to understand its re-
lationship from one side to data, information and knowledge management fueled by analytics, and,
on the other side, as a contribution for business modelling techniques and principles, other works are
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cited in the following. Dillon (2002) proposed a small information architecture, from a dual view of
the basic conceptualization, identifying it mainly from tactical user interactions with information for
decision-making in strategic planning executive processes. For the same author, big IA relates to a wider
view of information architecture, where it relates to its strategic management for complex, high-level
decision-making, planning and overall structuration of a complete organization point, in a macro vision
of architectural principles, inspiring the evaluation of its perspectives for effective business models
design. Bailey (2002) also advanced his studies this way, addressing functional aspects for information
like finding, navigating, storing and updating were considered elements, which compose the needed
architectural plot, serving for information usage, again producing some hints on organizational structure
and associations with external processes.

These relationships compose a critical part of business models proposition, and information flow
studies, which was proposed from Morville and Rosenfeld (2009), make it possible to understand how the
architectural fundamentals produce implications for optimal ways to accomplish strategic goals. These
authors pointed out four principles that reinforce our considerations of IA — Business model relationships:

o Initially, it is a “structural design of shared information environments” which defines information
architecture design purpose and possibilities;

e Information architecture has a focused practical view about information management and its
implications.

e IA is the “art and science of shaping information products and experiences to support usability
and findability”. This way, these authors relate information architecture to its perspectives of pro-
ducing results which, for this chapter purposes, design business models.

o Is an emerging discipline and community of practice focused on bringing principles of design to
the digital landscape. Aligned to the definition of Information Architect Institute (IA Institute,
2014), IA it is an opportune field which aligns for information technology innovations, new busi-
ness models and other provocative and new offers by the market and propositions from the scien-
tific context.

Francke (2009) studied information architecture as a series of associated disciplines, regarding both
to information mapping, systems design, retrieval and usage, which will present a focused information
management paradigm. This citation reinforces information architecture principles, a topic which allows
to understand functional aspects and design for organization models.

Covert (2014) defined that IA a set of concepts that can help anyone make anything to make sense of
messes caused by misinformation, disinformation, not enough, too much information. From this point
of view, it is possible to comprehend Wurman’s motivations over the need for information architecture
are still present, and facts presented in the big data approach (Mc Kinsey, 2011; Ohata & Kumar, 2012;
Park, Huh, Oh & Han, 2012; McAfee & Brynjolfsson, 2012; Budford, 2014), suggesting, in support of
our findings in this text, that information is easier and faster to be produced these days, generating even
the perception of an “information overload”.

Jamil et al. (2013) composed these references, producing a conceptualization for information archi-
tecture as a set of disciplines and knowledge that is applied to allow information life cycle in organiza-
tions. This way, IA involves methods, procedures, communication symbol standards, professional profile
definitions, specifications, regulatory demands (legal, ownership, etc.) and other aspects and items that:
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will enable the optimal information processing — generation, collection, storage, sharing, communica-
tion, processing — but also its continuous application for end-users planning and development purposes.

From these works, with the conceptual consolidation presented, a detailed view of information ar-
chitecture principles can be announced, affirming that, from Jamil et al. (2013):

e JA s a function-related concept, application-oriented. It is strictly related to real-time information
functions, especially its usage — retrieval, application, etc. — by the final user.

e Information must be precisely identified. It must be classified, correlated and documented, sup-
ported by mapping and other techniques.

e Information architecture can reach goals not addressed by the original fundamentals and proposi-
tions of Architecture main field, eventually proposed as a wider concept, although still not pre-
senting a closed, terminative definition.

e It is needed by an organization like a conceptual fundamental (tools, methods) for its own plan-
ning, as an information management support, represented by standardized symbols, methods, pro-
fessional profiles and many other resources.

Approaching its results, it is possible to define usual objectives of information architecture, as:

e  IA helps one organization implement knowledge and information management;

e IA contributes precisely for information systems and technology tools implementation, methods
and processes development, aligned to strategic organizational needs;

e IA also enables to evaluate human resources management for information services and works,
both for operational and managerial tasks.

o  [A defines standards of informational specifications for an organization and its related business
environment, contributing to define business rules and demands for an aggregated-value chain.

Because of all definitions and reflections, information architecture has a strong potential to organiza-
tional design, going beyond the intended expectations of just a “drawing scheme”, but to apply informa-
tion management principles and impacts to the best way for organizational perspectives proposing new
business models, which will be studied in the next section.

Business Models

Management research history shows how difficult is to know when business models (BM) became a
specific investigation theme or objective. Several studies from academic centers, like Harvard or London
Business School, cited terms such as “organization”, “business methods”, “business rules”, “structures”,
“business process”. So, it is fair to affirm that this theoretical front was proposed several years ago,
although contributions and developments of this topic are among the most relevant topics. There is no
doubt that several new companies and innovative markets called special attention, some of big successes,
other of big failures.

From Deshler and Smith (2011), citing works from Alex Osterwalder, define business models:
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define how one organization meets the unique needs of its customers, delivers a set of differentiated set
of products and services, highlights required capabilities (...) and generates value and profit.

Business model innovation is at the realm of most of strategic intentions by competitive companies
nowadays (Khanagha, Volberda & Oshri, 2014) when they can define competitive advantage as a re-
source per se, producing a differentiated value for final customers, also supporting new ways to reach
and compete for markets and customers.

Itis possible, for instance, to perceive, from the seminal studies from Edith Penrose, conceptions about
the operations and its related strategic definitions for firms, with the fundamental idea of a company
being a “set of controlled resources” (Penrose, 1959). In this work, it is possible to find conceptions for
various attributes for processes, methods, strategic planning and other critical aspects of an organization,
guiding how it can define and apply its main resources for competitiveness. This is a genuine affirmation
regarding definition of business model towards market orientations.

For definitions and suggestions, we start with Malone et al. (2006), who discussed some definitions
for business models, from information technology and digital markets typical companies. In their study,
they approached authors that defined BMs as a set of processes, rules, systems and methods to offer their
services or products through a predictable way of doing business. They also focused on factors, like cus-
tomer relationships, internal and external technological connections, tools and methods for performance
control and definitions of commercial and marketing value. To contribute for a formal definition, US
Federal Government (US Government, 2007) developed and adopts reference business models — Busi-
ness reference model (BRM) and Performance reference model (PRM) — in the proposition of “FEA
— Federal Enterprise Architecture”, which constitutes in a documentation designed mainly to facilitate
cross-agency analysis and the identification of duplicative investments, gaps and opportunities for col-
laboration within and across agencies. These business models — not applied to commercial companies
— considered frameworks, composed by diagnostics, auditing specifications, structural definitions and
communications details that will serve for any public manager interested in implement new functions
or use some available service.

From Mintzberg, Ahlstrand and Lampel (2009), we understand how business models can be created,
as a strategic proposition, answering with “structures and power” for competition. Through the exposi-
tion of seven alternatives, the authors build, adapting from an earlier publication of Henry Mintzberg,
conceptions for an organization to perform, considering its internal forces — cohesion, systems, process,
communication, power negotiations, etc. — and external aspects — such as market, regulatory, entrepre-
neurial abilities, politics, etc. It is possible to enumerate this factors as some of the most affected when
designing a competitive and value-oriented business model.

Chesbrough (2010), approaching open innovation theories, evaluated how a technology, by itself,
does not constitute per se a way of doing business, but supported by the definition of a business model,
can deliver expressive value potential. It is possible, from this affirmation, to relate these fundamentals
to information architecture, as it can be conceived as a design and managerial configuration that can
support an effective technological implementation. This way, it is possible to foresee how a potential
BM - IA interaction implements a business model, like flows, processes and goals set for information
and knowledge-supported value offer, can result in a differentiated positioning. Chesbrough had been
discussing the BM relating it to a field where his contributions are remarkable, the proposition of “Open
innovation”, which can be understood also as an openness of a business model by one organization to
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allow a more effective innovation generation process, created a remarkable area of applied research and
entrepreneurship.

Choudary (2013) presented two main conceptual frameworks, propositions of business models
structures, allowing a modern organization to compete: the pipes and platforms. “Pipes” refer to serial,
almost one-way process of production or services offering, which is adopted in its classical or adapted
fashion. It is a referential proposition, as various markets and companies still adhere to those traditional
definitions. Alternatively, “Platforms”, in a newer way, are assigned to organizations like Internet-based
companies (social media platforms, digital markets, electronic commerce, etc.), providing layers of doing
business, offering “connections” and “experiences” for final users, like value transactions, associated to
functions, resources and processes, to build a system for “create and consume value”.

Finally, Mullins (2014) studied and researched modern business alternatives, reaching five business
model architectures:

e  Signature Model: Where users pay periodically to receive a set of products and / or services
focused on a same theme, topic or sector (like magazines, it is possible to identify clothing, bever-
ages, tourism packages, etc.)

e  Scarcity Model: Where the providing organization controls the offer and associate it to some quan-
titative parameter for value offer, imposing negotiations with customers — like fashion companies
which extinguish one seasonal offer with a previous, rigid schedule, announced for customers.

e  Pay in Advance Model: Where some users pay anticipated for a value, a benefit, which they can
receive with a discount. For example, one software user can anticipate 20% of the value of a new
version, paying (financing) for its development, and then receiving the new version before their
competitors, or with a financial award, a possible discount that compensates the amount of 20%
offered for developers.

e  “Servicing” for Products: When one product is embedded in a service, allowing an expansion
of value offer. For example, when sportive material is sold not as the object material itself, but as
part of an inscriptional kit for a marathon. So, if the customer wants to join this competition, he or
she can buy the kit, composed by sneakers, clothing and additional services.

e  Matchmaking Model: Where one company provides a platform to proportionate negotiations
between resource owners — cars, rooms, programming code, installations, facilities, shop spaces,
etc. — to potential users. This is recognized as the “Uber” model, like that applied by the suc-
cessful, global competitor for mobility using application supported interactions of drivers and
potential users.

For this chapter study, a business model can be conceptualized as a definition reached at Jamil et al.
(2013), as an artifact which exposes the way an organization perform its functions towards its custom-
ers, through a documentation that includes diagrams, specification of business rules and relations, along
with definition of systems and processes, structural definition and, most important, how an organization
conceives its functioning. With this definition, we have a higher-level conception that will serve as a
framework for any flow, integrative function, process or system implementation or adaptation, working
as a “roadmap” on how the organization must use all managerial tools to produce.

With this BM definition in mind, it will be possible do develop the analysis about its relationship to
information architecture aligned to the main objective for this chapter.
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Supporting Concepts

Some concepts are opportune to define, to compose the final picture of this theoretical background. Here,
briefly, information technology, information systems, strategy and strategic planning are addressed and
defined.

Information technology (IT) can be consolidate from several sources, as Lucas Jr. (2005), Turban, Mc
Lean, and Wetherbee (2002) and Turban, Rainer and Potter (2007). From these, also perceiving the citation
in some additional references, it is possible to understand IT as the set of computational resources and
its related materials, artifacts, process definitions and structures to answer business’s needs. I'T has been
evolving continuously from an operational support provided by “computers” and “software”, typically
a connected solution, which became the place for informational platforms and mobile communications.
Information technology provides integrated support for network-model companies to a business model
support, nowadays even representing new forms of entrepreneurship (Henderson & Venkatraman, 1999;
Jamil, 2001; Turban, Rainer & Potter, 2007). It is an active proposition for new organizational models,
for example, associating providers to consumers in marketplace-shaped business models (Mullins, 2014).

Information systems can be understood as an organizational definition to encompass a set of resources,
like information technology tools — software, hardware, associated processes — methods for their usage,
skilled personnel and structural design, as communication specification, processes and infrastructure
and other coordination details. This set of integrated components provides information and knowledge
to answer user’s informational needs (O“Brien & Marakas, 2008; Stair & Reynolds, 2009; Laudon &
Laudon, 2013). This area is expressively related to information architecture, depicting the overall way
on how information can be processed to produce knowledge, from the conceptual point of view of its
elementary components.

Finally, strategy is defined as the long-term coordination of the positioning for one organization,
proposed from organizational perception about external, internal environments and associated alignment
of resources to be applied to improve this positioning (Penrose, 1959; Porter, 2008; Mintzberg, Ahlstrand
& Lampel, 2009). With this objective, organizations aim to produce idealized visions for this future,
design it into plans which coordinate goals and actions to reach these goals, execution processes and
resources definition and, finally, the monitoring of this execution, as criteria to understand its potential
for success. This process is defined as strategic planning (Jamil, 2005; Porter, 2008).

With this conceptual background developed, it is possible now conduct the desired level of reflections
on how information architecture, analytics proposition and business models can be related to propose
strategic differentiation, studying it for healthcare organizations.

APPLIED VIEW FOR IA AND BM RELATIONSHIPS

In this conclusive section, we have the main objective to relate information architecture, business model-
ling and analytics, producing a potential correlation which will serve for new business models design.
Those concepts are still being debated, challenging authors, researchers and practitioners, their relation-
ship is also difficult, leading us to propose, in a first level observation, a reflection on how they can be
discussed in an integrated way.

One organization has many implicit and explicit conceptualizations, as statements, plans, directions,
decision-making processes, structures, systems, profiles, processes, methods and several other items that
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can determine and describe how it works internally and, mainly, how it produces, offers its results and
interacts with the external people and other organizations. Generally, it is not a simple plot, it is not a
mere design principle, but complexes relationships, formal and informal agreements, goals possible and
impossible to achieve, human resources implications and relations, among many other facts that impact
these specifications. Analyzing this way, a business model can be considered an overall guidance, a
plan specification, a more global, high-level design, which will orient an organization for some specific
action (as to attend to a customer), or to a more permanent way of performing — as a process structura-
tion for one information technology implementation. All these aspects can constitute a business model.

In a healthcare unit, this comprehension must consider the relevance of two strong external forces:
culture and regulations. The first one comprehends the behavioral standards adopted, defined and de-
veloped by healthcare players, organizations by themselves and in relationship with each other and with
external stakeholders. Additionally, regulatory systems exist to promote the safety and access to health-
care services and products, guaranteeing its governance, transparence and risk management conditions,
as this sector deals with the most critical existing asset: human lives. This way, some announcements of
innovations, new business models, for example, simply can not be implemented (because of regulations)
or face though difficulties (originated from cultural factors and determinants). This is a strong delimita-
tion for the intended association of information architecture and business models, studied in this chapter.

At a first glance, we can observe the relationship where IA serves to design a configuration for a
BM, which will analyze information (through its architectural aspects) to build new organizational
propositions — structures, processes, methods, command requirements, etc. — that will imply on how the
healthcare provider performs. In another point of view, we also can understand that one business model
can be designed just to make the definitions of an information architecture guidance result in a practical
structure, implemented for the final services for customers. In this first appreciation, we did not check
the role played by analytics in this situation, in the sake of simplicity.

It is possible to compose a simple picture were a healthcare private service provider, such as a “health
insurance plan” company, can, for example, review how one hospital will check-in urgent patients, imple-
menting internet of things resources, when still monitoring these customers at home. So, hypothetically,
if a patient arrives at hospital, after being monitored with these online resources, his admission will be
immediately processed by the plan, associated with the hospital, in a faster way, simpler than the usual,
implemented a “fast-track” admission subsystem which was especially designed for this information
architecture —based internet of the things implementation, as innovative business model. This monitoring
can, for example, include data that will help answer faster to avoid some critical events, as, also, to avoid
conducting the patient to a wrong way of medical service, also contributing for operational optimization.
Along with a strategic plan, this can become a competitive advantage for the healthcare unit, perform-
ing with additional, valuable benefits, to better profit conditions and management of human resources.

As Drell and Davis (2014) approached, some simple analysis could be defined and implemented to
produce studies of rudimental predictions, like those done by commercial marketers, to understand the
evolution of a symptom or a patient’s behavior. This way, pharmaceutical industries, marketers and,
mainly, healthcare institutions, could try to predict this happenings in the future, expanding or adjust-
ing technical and commercial offers to customers and future patients. This could allow logistics, human
resources and financial management to be held in better conditions. Thinking this way, it is possible to
identify an “entry point” for analytics, when these resources will contribute to produce this periodical
analysis of evolution, providing a better planning condition.
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Srinivasan and Arunasalam (2013) pointed also the processing of structured data — collected from
standardized documents — and unstructured data — filled in textually, by healthcare center professionals
in a non-standard way, when they freely write texts (for example with the patient’s service story) — to
automatically understand how several healthcare procedures” schedules and events, and, this way, detect
possible errors or even frauds, when opening new service processes and preventing managerial mistakes
and risks. This way, it can be expected that this units” management could be optimized, as a potential
evolution of big data (structured + unstructured) analytics are applied. A new business model, which will
provide each professional with a combination of more autonomy and responsibility, generating a poten-
tial matrix-shaped process design for business operation, can be implemented. Information architecture
principles can be addressed to guarantee that all produced and collected information will be managed
according to stakeholder’s principles and regulatory demands.

It could be analyzed, from Gillespie (2014), how data collection, processing and filtering, together
with the consolidated results exposed through accessible dashboards, could support even basic hygiene
methods to be reinforced, trained and shared. This way, this leads to a provocation regarding to what
Oliveira (2017) called “data governance models” for healthcare, with close demands for structural or-
ganization issues, or, eventually, new business models design and implementation in healthcare. It is an
evidence of relationship of information architecture and business models’ definition, based on data and
information management. For Diakantonis (2016), this is an opportune way on how these informational
services and processes are necessary components for answers to regulatory demands, being examples
on how analytics could promote new business models answers to customers and organization’s needs,
according to information architecture principles.

In the original work, which is the base for this study, two ways of influence about these concepts
were addressed: business model relating to final information architecture adoption and, on the other
hand, how information architecture emphasizes characteristics for new business models demands. Let
us review those findings, aiming to introduce analytics.

When thinking how a business model influences the information architecture adoption, it is pos-
sible to observe this relationship as a potential inference, a context of high level definition when those
concepts — BM and IA — are, indeed, sets of principles. A proposition of a new business model, which,
for example, will take advantage of analytics, happening in a “marketplace” hypothetical offer, where
specialists of one healthcare area will compose a set of providers to be contracted by the marketplace
registered users, can result in a preview to be tempered by information architecture principles. The
final organizational design will have possibilities to define an optimal design of analytics processing,
identifying relationships needed by customers (for example, when the customer did not feel its needs
supplied by the offers in the marketplace), adapting its design, its operational conditions and ways to
reach new customers, based on information architecture principles — for example, when the platform
will be programmed to acquire information from clinics and other healthcare centers, filling in the final
needs for that type of customer.

On the other hand, extremely flexible organizational with dynamic structures, theoretically offer op-
timal conditions to implement business models which facilitate definitions for information architecture
(Kettinger & Marchand, 2005; Kettinger, Zhang & Marchand, 2011). This can happen, for example,
analyzing the signature-based business model. If one healthcare insurance provider, for example, struc-
tures its services dynamically, planning its processes information adopting analytics resources, allowing
customers to pay in advance for potential treatments (monthly installments) and adopting a compensa-
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tion system, which will return to these customers some benefits if they do not use the complete set of
healthcare services. This way, the adaptive business model will respond to the patient needs potentially in
advance, resulting in a perspective of information architecture processes to integrate other organizations.

Aiming a final reflection, it is useful to recall how business models can affect information architecture
because of strategic planning. When studying and proposing its future competitive developments, through
strategic planning, an organization adopts, for instance, generic business models, trying to implement
standardized and integrated processes. One case is the “low cost” strategic positioning (Porter, 2008),
which determines that one company will propose all its efforts for an optimal cost management approach,
enabling this company to offer its products or services with the lower competitive cost in its sector, in a
strictly managed way, to be perceived by a final customer (Hitt, Ireland & Hoskisson, 2012). With this
market approach, this hypothetical company can modify its information management principles, for
instance, implementing analytics through customer-related transactions to reduce costs of commercial
interaction, changing also its model for information architecture, and the automatic implementation,
will both reduce costs and produce a more agile company, with the risk of less flexibility, that must be
strategically addressed.

As exposed in the previous discussion, it is a provocative, endless and challenging association when
rethinking the complementarity of business models and information architecture conceptual arenas, ap-
plying a new wave of technological assets, as it happens with analytics. From the previous work, Jamil
et al. (2013), is useful to remark the citations of some reflections around healthcare services, such as:

e  Healthcare services can be considered as one of the most focused services for human living,
receiving demographical, technological, social and political impacts for its services offer. So,
several analytical models, from different areas, can be applied for any study, and this happens with
this association, which can be analyzed from computing science, information science, knowledge
management, business operation, marketing, logistics and several others.

e  Taking HS services as its more frequent, practical operative units, such as hospitals, clinics, medi-
cal staff offices, it is possible to understand how information architecture is a fundamental concep-
tual base to understand how the value-aggregated chain produces knowledge, improving business
models’ application and management.

° Healthcare units can be observed as informational units, or associations, with immense potential
to produce knowledge for its own managerial purposes, or, through a conception provided by
information architecture definition, with relation to other markets, scenarios and sectors (as, for
example, governmental services, pharmaceutical industries, etc.).

It is the final intention of this development, to understand how it is possible to apply information
architecture principles as one of the topics, still not completely understood by the market, associated
with technology assets and resources, also in a comprehension process of its perspectives of application,
to propose, design, develop, implement and adapt business models. In this study, a focus on healthcare
units and services called reader’s attention on how one essential, critical sector can be affected. This
can invoke additional perception on how our lives can become differently associated to organizational
actions, as this association — IA and BM through analytics — becomes more practiced, eventually without
ideal planning conditions and requisites.
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CONCLUSION

In this chapter, we aimed to study how analytics, as an emerging and affirming technologic trend, can
be applied to promote the outcomes of the high-level relationship of business models design and in-
formation architecture. One business model can be proposed, analyzing findings from several sources.
One can compose a business model and then implement it strictly following a plan, then promoting
adjustments on it over time. It is just the scientific way to think about an organizational model, as a
general guidance to build a real implementation. Alternatively, a business model can be designed from
the operational conditions, emerging as an evidence, as those were perceived by a company in its op-
erational areas. From theory, several ways of conception for a business model can be defined, as it can
be created from one aspect — exactly planned — to the philosophical opposite —intuitively generated for
design and implementation.

A business models will relate company’s main objectives to its tactical planning and, in the final,
to a complete operational definition, making it possible to understand how the organization strategic
planning will result in final position and deliver of value for its customers. As information architecture
signals how information will flow internally and externally in one organization, exposing and setting
continuity for its works, it is interesting and advantageous on appreciate IA fundamentals as those plans
are composed. The association of IA and BM will result in a more robust proposition, an additional
coherency to commercial, tactical plans, leading to a potential new source of competitive advantage.

In this scenario, analytics emerge as a strong force to allow more comprehension for information
architecture principles, enabling the design of optimal and or adaptive, flexible business models. It is a
competitive advantage that can be promoted from one innovation, needed by healthcare systems in all
world, and there are several debates around its perspectives, changes and challenges facing its cultural
factors, strategic demands and life evolution.

NOTE

This chapter presents a review of the former publication Jamil, Jamil, Vieira, and Xavier (2015), keeping
its basic structure and parts of its original content, enhancing it with additional references and theoreti-
cal and practical work around analytics and related themes, as a valid context application for healthcare
business models design and implementation.
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ABSTRACT

In order to subsidize the public policy planners, identifying innovative sectorial nuclei that support the
design of public policies to support innovation in companies, the chapter proposes and constructs an
indicator of innovation potential with characteristics that fill an important gap, where it is possible to
reach the groups of innovative companies in each sector (and their territories in which they are inserted),
with a process of data collection focused on secondary sources and yet of high effectiveness and assertive-
ness. In this way, it is possible to make a detailed analysis of what is most directly relevant to decision
makers, with the need for a low investment and the possibility of constant updating of the information.
Therefore, this chapter will discuss the construction and demonstration of practical examples of the in-
novation potential indicator and their respective subindexes.

INTRODUCTION

It is unanimous on the part of researchers, teachers, experts, entrepreneurs and policy makers that in-
novation is the factor that has generated the greatest impact on the competitive advantage of companies
and nations in recent decades. The prospect is that its importance will become increasingly blunt and
its impacts deeper in the coming decades.

On the other hand, it is possible to perceive that not only the definition, but also the delimitation
of what will become the innovation, has undergone changes and changes of scope. But even so, a final
position of general recognition that was accepted by all stakeholders was not yet achieved. In the same

DOI: 10.4018/978-1-5225-6225-2.ch008

Copyright © 2019, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Methodology for Identifying Drivers of Innovative Sectorial Nuclei

way, there are also several approaches, methods and visions on how innovation could be identified and
measured.

The definition of innovation that will be used in this work is the same as that found in the Oslo
Manual (3rd edition, 1997), that is,

innovation is the implementation of a new or significantly improved product or services, and yet or a
new marketing method, or a new organizational method in business practices, workplace organization,
or external relations.

In general, thinking about the policymakers’ perspective, these issues are of fundamental importance.
Firstly, it is necessary that they have a priori an overview of where the nuclei of the most innovative com-
panies are located in their respective territories. So, that they can take proactive (and not only reactive)
initiatives for the design of policies to support and develop competitiveness of the respective companies
and territories. According to the Oslo Manual (3rd edition, 1997, p. 21), the forces driving innovation
within the enterprise and the successful innovations to improve firm performance are central to policy
making “which require better information” (also according to the Oslo Manual itself).

Secondly, it is crucial that these formulators have an approach to identify innovative business nuclei
in all sectors of a given territory that is capable of being updated as often as necessary, not only to the
current government strategy, but also to possible customization of strategies democratically elected by
future governments representatives. Itis worth emphasizing two questions: 1) that in this chapter, the term
“government” is understood in a broader sense, where not only the central government itself but also its
local authorities, foundations and other institutions are considered in one way or another maintained by
government resources, and; 2) it is assumed from the Oslo Manual (3rd edition, 1997) that innovation
can occur in any sector of the economy.

As a third point, it is critical that these approaches are based on a compatible budget that allows
for at least annual updates as well as based on a conceptual tool that is sufficiently broad to be able to
capture the necessary nuances from official secondary data, while maintaining the objectivity and rigor
needed to obtain robust results capable of subsidizing policies and proposals, support, development and
improvement in the innovation environment.

For all this, the locus object of the methodology proposed here is necessarily the companies with
business activities (commercial), as is the Oslo Manual (3rd edition, 1997), in which innovation is as-
sociated with uncertainty and investments. This is characterized as an overflow substrate that requires
the use of new knowledge or combination of existing knowledge, aiming to improve the performance of
a company with the gain of a competitive advantage.

It should be noted that the methodology proposed here is the identification of territories with innovative
business nucleuses in their multiple component sectors to support the design of development policies.
This methodology is based on the knowledge acquired by the authors in the execution of consulting
projects that had as general objective the context described here, being, therefore, a consolidation of
knowledge improved from the practice of these projects, and not only a theoreticcal proposition. This
approach holds immense value, as it can be replicated for any reality, in different territories and countries,
since its structure is based on official data with international alignment.

As a way of demonstrating the applicability of the methodology discussed in this chapter, an eco-
nomic sector will be chosen within the Brazilian territory, and on it will detailed the whole approach to
identify the poles of innovation in this sector, emphasizing that this same approach could be applied to

168

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Methodology for Identifying Drivers of Innovative Sectorial Nuclei

multiple sectors or to one or more productive chains with the realization of small adjustments that could
be customized for each reality.

Despite its comprehensive application to various analytical extracts, the sectoral clipping chosen
based on the logic indicated by the Oslo Manual (3rd edition, 1997, page 45), which states that innova-
tion processes differ greatly from sector to sector in terms of development, rate of technological change,
interactions and access to knowledge.

Thus, in order to fulfill the objectives proposed here, the present work will be succinctly structured
as follows: an introduction, which will establish the general logic of the chapter; a general overview on
the theme and its contextualization based on other works and authors of reference; the description of
the methodology, i.e., a delineation of the methodological approach of the indicator and data collection
format proposed; it will be demonstrated the application of the proposed approach in a segment / groups
of companies of a selected territory, and finalizing, we will come to the conclusions.

BACKGROUND
Innovation: Concepts and Characteristics

In the last decades, this may have been the most discussed and sought-after question in the sphere of
companies, states and nations. When one examines, among other transformations, the evolution of the
business world, the ever new perceptions and desires and new social configurations, itis clear that striving
for the forefront of innovative processes is a sound strategy for companies, states and nations. According
to Davila and Epstein (2007, p. 23), quality innovation gives a company the opportunity to grow faster,
better, and smarter than its competitors and as a dictating the direction of its industry.

In order to understand the concept of innovation, it is necessary to return to its first definitions,
proposed by Joseph Alois Schumpeter and his challenging idea about the concept of “creative destruc-
tion”. From a lato sensu understanding, the idea of the concept of creative destruction as the logic of
replacing products and old habits and/or in force with new products and / or consumption habits could
be put forward.

In Schumpeter’s view, in his work “Theory of Economic Development”, economic development would
be based on innovation or, as the author precepted in his work, from the so-called “creative destruction”,
which would be characterized by alogic in that new technologies, processes, products and business models
have necessarily replaced the old alternatives. Within this logic, technologies, processes, products and
business models that no longer meet the new conditions, aspirations and demands that were established
should necessarily “die”, thus giving space to the “new”.

The Oslo Manual (1997, p. 55) has been bringing together an evolving conceptualization that seems
to bring together most of the views on the subject. This manual defines an innovation as the:

implementation of a new or significantly improved product (good or service) or process, or a new
marketing method, or a new organizational method in business practices, workplace organization, or
in external relations.

The Oslo Manual (1997, p. 24) also incorporates an important change in the scope of the conceptu-

alizations involving the issue of innovation:
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One change is the removal of the word “technology” from the definitions, since the word evokes the
possibility that many service companies interpret “technology” as “user of high technology plants and
equipment”, and thus does not apply to many of its product and process innovations.”

When talking about innovation, it is important to understand that innovations do not occur only in the
technological field, as stated in the Oslo Manual. Davila and Epstein Handbook (2007, p. 48) argued that
one of the most common misunderstandings is to understand that innovation mainly, if not exclusively,
of transitional Technologies, and complement the reasoning adding that in the truth, however, is that
innovation is not just about technological change.

This fact is reinforced by Utterback (1996), where the author works the technological issue in his
work linked to other aspects of the company, emphasizing that it would be isolated, and much less would
be seen as a presupposition.

A further deepening of the context and concepts that surround the innovation theme also allows us
to understand that, as Tidd, Bessant and Pavitt (2008, p.12) affirm,

innovation does not consist only in the opening of new markets and can, therefore, also signify new ways
of serving already established and mature markets.

Arbix (2007, p. 29) points out that innovation is all processes capable of transforming an idea into
a product or process with a market differential, whether in industry, services, commerce or agriculture.

Because it is such a complex and dynamic topic, an analysis of the literature on the subject made it
possible to identify that several authors, with different typologies and biases, point to several types of
innovation, which, even in very different contexts, seem to be part of a same general logic that tends
towards the same direction. In this sense, by way of example, the definitions proposed by Schumpeter
(1982), from which the various other definitions derived, from the Oslo Manual (1997) and from Tidd,
Besson and Pavitt (2008) will be punctuated.

In Schumpeter’s (1982) view, the types of innovation would be five:

Introduction of new products;

Introduction of new production methods;

Opening of new markets;

Development of new sources providing raw materials and other inputs;
Creation of new market structures in an industry

Al e

In the view of Tidd, Besson and Pavitt (2008, p.30), when talking about innovation, the context of
analysis is the process of change, and this process can take several forms, which, in the view of the
authors, are centered in four categories:

1. Product innovation: changes in the things (products/services) that a company offers;

2. In-process innovation: changes in the way products/services are created and delivered;

3. Innovation of position: changes in the context in which products/services are introduced;

4.  Paradigm innovation: changes in the underlying mental models that guide what the company does.
On the other hand, four typologies of innovation are prescribed in the Oslo Manual (1997, p.23):
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Product innovation;
Process innovations;
Organizational innovations;
Marketing innovations.

sl NS

Finally, it should be stressed that much more than concepts or types, innovation is inserted in a context
where several other issues influence it, positively or negatively. One of them, of course, is the issue of
multiculturalism, that is, the degree of diversity to which an organization is exposed to new ideas, dif-
ferent professional backgrounds and different backgrounds (nations) of professionals and entrepreneurs,
as well as different worldviews, colors and races.

To have or to build a multicultural environment is to have an environment with different perceptions,
visions of the world and of things and processes, expectations and values, which supports a rich and
potentiating environment of the innovation process (Cox, 1993; Maznevski, 1994).

There is no doubt that the lack of a favorable environment for these issues is one of the major ob-
stacles, which is not usually covered by traditional innovation indicators.

Another key issue is the role of the professionals involved in the innovation process and their tacit
and explicit skills and knowledge. This refers in large part to the educational process to which these
individuals have been subjected and, therefore, also to their degree of specialization. As quoted in the
Oslo Handbook (1997, 53), a great deal of knowledge about innovation is embodied in people and their
abilities, therefore, the role of human capital in innovation is important both to the company and to the
aggregate level.

Research and Indicators on Innovation

A first, more inattentive look at the practice discussed in this chapter may lead the reader to feel that
he is accessing a content and a theme that is already widely studied and discussed, which is no more
than a mistake. In the literature and practical initiatives in general, we find several publications on the
issue of innovation and the possibilities of identification and measurement of this, which almost always
is based on the companies or the territory. In this case, the basic would be information and indicators
of a broader nature, capable of portraying the dynamics of a given territorial cut, from the innovative
business nuclei present in that territory.

Throughout the years, several approaches to measuring innovation initiatives and potentials have
been developed and applied.

Bernardes (2003) makes a chronological survey of several methodologies used over time to construct
science, technology and innovation indicators, as shown in the Table 1.

Although they are sound and highly relevant approaches, public policy makers have to make an effort
and incur a greater cost (of financial and personnel resources, especially among others), by raising the
level of innovation from each individual company, and then tracing the consolidation of data into the
image of a group of companies or sectors. Another situation that those responsible for public policies
may incur is to try to measure them from indicators linked to a given territory. On the one hand, this
makes it easier and less expensive to collect these data, but on the other hand, it tends to bring about an
inflated or even more augmented reality. This increased reality brings with it smaller possibilities for a
deeper understanding of certain nuances and greater chances of constituting more general public policies
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Table 1. Measurement methodologies for construction of science, techonology and innovation indicators

Year Methodological Proposition

1963 | Frascati manual

Unesco. Recommendation concerning the International Standarization of Statistics on Science and Technology. Paris, 27

1978 November

Unesco. Manual for statistics on scientific and technological activities (Unesco Division of Statistics on Science and Technology,

1984 Office of Statistics ST — 84/WS/12)

1992 | TEP — The Technology-Economy-Productivity Program — The Key Relationsships

1994 | Using Patent Data as Science and Technology Indicators — Patent Manual

1994 | Oslo Handbook (5th edition)

1994 | Canberra Manual

The Mensurement of Scientific and Technological Activities Manual on the Mesarument of Human Resources Devoted to S&T

1995 “Canberra Manual”

1997 | Manual of Oslo (2nd Version). Proposed Guidelines fo Collecting and Interpreting Technological Innovation

1997 | Revision of the high-technology sector and product classification

1997 | Committee for information, computer and comunication policy: measuring eletronic commerce. Paris, OECD/GD (97), 185.

Mesuring intangible investiment. Intangible investment in the statistical frameworks for the collection and comparison of

1998 Science and technology statistics.
2000 Stuz, J. “Latin American innovation surveys: a comparative analysis of the forms of inquiry”. Work prepared for the Project
Standardization of Indicators of Technological Innovation in Latin America. OAS, June.
Manual of Bogoté - Standardization of Indicators of Technological Innovation in Latin America and the Caribbean - OAS
2000 . . . S
Organization of American States - Ricyt, Colciencias, Cyted, Ocy T.
2000 Brisolla, S. and Quadros, R. Innovation in innovation indicators. A study of the methodologies adopted in the developing

countries. Work prepared for the Project Standardization of Indicators of Technological Innovation in Latin America. OAS, June.

Source: Bernardes, 2003. Prepared by the authors.

that would require a new layer of efforts, in order to identify, in a clearer way, the possible beneficiaries
of the actions to be undertaken.

This, in turn, could lead to a dissipation of the impact of the planned actions, causing greater resources
to be invested to try to promote a certain dynamic. It could be said that, in this case, we would have a
loss of productivity, a cost-benefit ratio not optimal, and a lack of optimization of available resources.

With regard to the most commonly used approaches to innovation research, Bernardes (2003) sche-
matically condenses the characteristics of approaches to innovation surveys, comparing those based on
the object (whose focus is centered on the results of innovation), and these based on the subject (whose
focus is centered on the company), according to the Table 2.

The main focus of the innovation measurement processes has been the generation of indicators that
allow not only to understand the magnitude and depth of innovation in companies, sectors and countries,
but also to enable the monitoring of this process, as well as the conditions for the construction of initia-
tives to support the development of innovation by public and private initiative.

In this context, Farias et al. (2013, p.6) point to a set of more accepted traditional indicators when it
comes to innovation. A quick review of them makes it clear that there is scope for improvement in this
area. They are:
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Table 2. Forms of innovation survey approaches: Subject-based approach

Characteristics of the Approach

Object-Based Approach

Subject-Based Approach

Unit of analysis

Tecnologic innovation

Company

Method of collecting information

Collection of information from different public
and private production sources, specialized
and detailed surveys. Examples are patent
information, R & D, bibliometrics, etc.

Collection of information within the company
through the application of questionnaires or
direct interviews.

Form of innovation capture

Registration of information about the output of
the innovation process

Information record on input of the innovation
process

Periodic and timeless Surveys for the

Periodicity Casual surveys construction of statistical series through the CIS
(Community Innovation Survey)
Sample of good and unsuccessful innovations.
Coverage Sample of successful innovations Innovative and non-innovative businesses,

covering the industry and services sectors

Classification criteria

e Technological Area
o Product
e Main economic activity of the company

e Company size

e Types of innovation

e Forms of cooperation and interaction

e Main economic activity of the company

Typical examples

Small business administration, EUA (Acs &
Audretsch, 1991)

Innovation Surveys
(CIS — Communty Innovation Surveys)
(Guellec and Pattinson, 2002)

Source: Bernardes, 2003. Prepared by the authors.

e  Research and development statistics which measurement focus is on the volume of expenses and

labor involved in the process that could be understood more as a component of effort than an
improvement or degree of innovation, at least when viewed individually. Within the logic of a
composite indicator, this information would enter as one of its components, composing a more
robust and complex structure;

Patents which, according to the authors, can be considered more effort measures than effective
results;

Direct innovation monitoring, where they point to the fact that the count/enumeration of identi-
fied innovations does not necessarily have a direct link with the market success of the products or
services linked to these “innovations”;

Bibliometric indicators, which make a count of articles or quotes on articles. The authors empha-
size the fact that innovation focuses on the development of solutions, products and services, and
not basic research, which would make this indicator adequate for some situations and not others,
depending on the scope of what is intended to be measured;

Semi-quantitative techniques, which would address performance and productivity issues in R &
D units and/or organizations, which serve as an indicator of individual organization effort rather
than as an indicator of the degree, improvement or impact of innovation.

In Brazil, specifically, as pointed out by Cavalcanti and De Negri (2011, p.9),
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Table 3. Deposits of type PI patents, considering 1st depositor: Major depositors

1
Total Participagdo | Participacio |

Rank Nome 2000-2012 | Residentes |Total Depdsitos E

1 Petréleo Brasileiro S.A. - Petrobras 730 1,4% 0,3%E

2 Whirlpool S.A. 659 1,3% 0,2%!

3 Universidade Estadual de Campinas - Unicamp 620 1,2% 0,2%,

4 Universidade de Sdo Paulo - USP 468 0,9% O,Z%E

5 Universidade Federal de Minas Gerais - UFMG 425 0,8% O,Z%E

6 Universidade Federal do Rio de Janeiro - UFRJ 235 0,4% 0,1%;

7 Universidade Federal do Parand - UFPR 208 0,4% O,I%E

8  ValeSA. 173 0,3% 0,1%5

9 Universidade Federal do Rio Grande do Sul - UFRGS 163 0,3% 0,1%!

10 Empresa Brasileira de Pesquisa Agropecudria - Embrapa 133 0,3% 0,0%;
Top 10 - Total 3.814 7,3% 1,4%,
Total de depdsitos de residentes 52.450 100,0% 19,1%5
Total de depésitos 274.728 100,0%!

Source: INPI, Advisory for Economic Affairs, BADEPI v2.0, data extracted in December / 2013.

innovation surveys have been carried out frequently since the 1990s and, despite the initiatives of the
National Association for Research and Development of Innovative Companies (ANPEI), in the 1990s,
innovation surveys began to be produced from 2000, when the first edition of PINTEC (Innovation’s
Survey from IBGE) was launched.

Still on the issue of patents, it should be emphasized, especially in the case of Brazil, that institutions,
as public universities, are the ones that register the most patents rather than private companies.

While in the US, for example, schools like Harvard, Columbia, MIT and others do not account for
5% of total patents. In Brazil, data collected by INPI (National Institute of Industrial Porperty), from
2000 to 2012, show six public universities among the ten institutions with the highest number of patent
registrations in the period. In addition to these schools, we also have two public companies and one
private sector company, but with a strong decision component linked to the public sector, as shown in
the Table 3.

In order to give more depth to the indicator of “research and development statistics”, particularly in
Brazil, there are two key issues that make it difficult to use this indicator as an adequate parameter to
measure the innovation situation in the country. Cavalcante and De Negri (2011) argued that while high
technology companies in Germany invest, on average, 6.85% of their R & D revenues, in Brazil the per-
centage invested only 1.89%. Still according to the authors, only in sectors of medium-low technological
intensity investments in Brazil are proportionally higher than those observed in Germany.

The second question refers to the fact that recent studies indicate that, in recent years, there has been
a greater availability of public resources destined to support the innovation processes of the industrial
sector in Brazil, which grew much more than proportionally to the number of innovative companies.
This demonstrates that much more than resources is necessary to understand where and how to apply
them to have the expected effect, maximizing the comparison between the costs of these initiatives and
their expected benefits, especially when this equation involves public resources.

It also demonstrates that, while being a powerful driving force, innovation isn’t possible to be achieved
only with public resources, which leads us to the concrete fact of the paternalistic view still valid in
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Brazilian business. Obviously, recognizing that it’s not the reality of a small group of companies and
entrepreneurs, who have already fully understood the dynamics of the markets and which are the pillars
to compete and survive in that market.

METHODOLOGY

The methodology that will be dealt with in this chapter was initially applied to the Brazilian context,
since it is the most direct business territory of researchers and its logic and method are replicable for
any territory/reality.

For this purpose, the Innovation Potential Indicator was created, based on the analysis of 1,267
businesses, distributed in the Brazilian municipalities, in the 27 states of the federation. The Innovation
Potential Indicator aims to identify which businesses and in which regions there is greater or smaller
potential for innovation in relation to a business in the same or different region. The business concept
worked out here are economic activities, based on the precepts of the CNAE (National Classification of
Economic Activities), and grouped by activities purposes. The indicator also has the ability to compare
different businesses, such as commerce and service, and to indicate which ones have the potential to
have more innovations in relation to the other.

For the elaboration of the Indicator of Innovation Potential, five sub-indices were constructed to
make up the main indicator. These sub indexes were constructed from the literature presented so far,
and named as follows: Potential Supply, Gazelle Business, R & D Activities, Masters and Doctors and
finally, Multiculturalism. Data on business and municipalities were obtained from the RAIS (Annual
Social Information Report) of the Brazilian Ministry of Labor, between 2009 and 2015. Only data on
the number of employees, and the salary mass generated were considered. The Indicator of Innovation
Potential can be synthesized in the following formula. The weights of each sub-indicator were given
according to the relevance of each one to the innovation debate.

IP = B PS + B,GB + B,RDA + f,MD + BMC
At where:
BL+P2+P3+p4+p5=1

IIP = Indicator of Innovation Potential

PS = Potential Supply

GB = Gazelle Business

RDA =R & D Activities

MD = Masters and Doctors

MC = Multiculturalism

1 = Potential Supply sub-indicator weight
2 = Gazelle Business sub-indicator weight
B3 = R & D Activities sub-indicator weight
4 = Masters and Doctors sub-indicator weight
S = Multiculturalism sub-indicator weight
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The first sub index built was Potential Supply, with the objective of capturing how much a business
in a given municipality has the conditions to offer goods and services, both for the region and for others.
For this purpose, this sub index captured the size of this business in the municipality, in absolute terms,
the number of employees and the salary mass generated. The size of the business indicates the economic
movement that the business companies generate in the municipality. The sub index also captured the
business specialization, which indicates the importance of a business within a municipality in relation
to its participation in the country. For this, the concept of QL - Locational Quotient was used, in which
it is understood that there will be specialization of some business, if this result is greater than 1. This
criterion was calculated in relation to the country, based on the number of employees of 2009 and 2015,
and in the salary mass generated in these two periods, to consider the effect of specialization in two
moments in time. This sub-index also captured Growth, or Business Growth Dynamics, which indicates
the increase in the volume of business generated by the companies of a given business, in a period of 7
years. As a premise if it was assumed as a proposition that a business in process of growth hires more
employes, being a tangible and measurable reflection for the sector as a whole, and not only for large
companies. For this calculation, the Compound Annual Growth Rate (CAGR) was used, between the
years of 2009 and 2015, for both the business in the municipality, and the number of employees and the
mass generated.

The second sub index built was Gazelles Enterprises, which are high growth businesses, according to
the methodology of the IBGE, Business Demography study that classified as “high growth” companies
that had an average growth of people employed equal to, or greater than 20% per year in three years. The
premise adopted is that businesses that grow at this pace, by that time, have a strong innovation approach.

The third sub index built was “R & D Activities”, based on activities of the Brazilian Classification of
Occupations - CBO. Activities with strong adherence to the innovation process were identified, such as
employees with a position or function of Director of Research and Development (R & D), Bioengineer,
all engineering activities, researchers, physicians and other knowledge intensive activities. All were
selected 273 activities. To understand if a business in a given municipality possessed latent potential in
R & D activities, the same concepts of calculation, Size, Specialization and Growth were used for this
group of occupational activities selected by the researchers.

The fourth sub index built was “Masters and Doctors”, based on the number of masters and doctors
in business in municipalities, as this is one of the variables used to measure the innovation capacity of
a company or segment. The same concepts of calculation, Size, Specialization and Growth were also
used, similarly to what was done for the Sub-index of Potential Supply and R & D Activities.

Finally, the last sub index, Multiculturalism, in which it captured the diversity of the business of the
municipality, in terms of race and nationality. Nationality was only captured in 2015, in terms of the
number of non-Brazilian employees. The concept of race took into account indigenous, white, black,
yellow and brown, in terms of number of employees and salary mass, in 2009 and 2015.

In order to obtain the Indicator of Innovation Potential, some methodological procedures were adopted.
The first was the exclusion of some sectors, such as Public Administration and Education, as they did
not fit into the concept of companies with business activities (commercial). The second methodological
procedure was to avoid the effect of QL when there are few employees in the business in the municipality
and, consequently, few employees in the business in the country. When you have this situation, the result
is a very high number, which distorts the final result of the indicator, not reflecting reality. Therefore,
it was parameterized that every QL result above 100 would be defined as 100. The third procedure was
to standardize the results of the variables, to bring them to the same basis of comparison and, finally,

176

printed on 2/8/2023 7:30 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Methodology for Identifying Drivers of Innovative Sectorial Nuclei

weights were given for each variable within each sub index and consequently for each sub index, ac-
cording to their importance to the context of innovation.

This methodology also allows a greater degree of deepening in the analyses, since it contemplates
the segmentation by sector and, within that, a specific business. An example of this is the possibility of
analyzing only the Transformation Industry Sector, or, within that, analyzing the dairy business in one
or more states or municipalities.

After the adoption of this methodological procedure for the creation of the indicator, the results
showed that some businesses in the municipalities contributed negatively to the promotion of innova-
tion in the region, as the Indicator of Innovation Potential was negative. This points to the fact that, in
a given municipality, there are not only businesses that are more innovative than others, but also there
are businesses that contribute very little or do not contribute to the logic of innovation, since they do
not have they grow at high speed, activities related to research and development, masters and doctors
and / or do not have collaborators from other countries, thus presenting a low or nonexistent degree of
multiculturalism.

To identify which businesses and in which municipalities these businesses had a greater capacity for
innovation, all businesses with the Indicator of Innovation Potential above the 3rd quartile, in this case
above 0.00912, were selected. Of the 379,408 businesses of the original base, about 94,852 businesses,
were selected, which can be understood as those with effective capacity for innovation.

The analysis carried out with this new framework as a parameter has raised the question about the
correlation between the sub-indices, as well as with the main index (Indicator of Innovation Potential),
with the objective of quantifying the intensity and direction of the association between two variables
(MAROCO, 2007, p. 42), based on the difference between the sectors. To make this comparison between
the pigs of each sector, the Pearson Correlation Coefficient measure was used. According to Maroco
(2007, p. 42), a correlation simply measures the association between variables without any implication
of cause and effect between them. Pearson’s coefficient is defined by Maroco (2007: 43) as a coefficient
that measures the intensity and direction of linear association between two quantitative variables.

Based on these methodological considerations, the case study was carried out in which the correla-
tion between the indicator and the subscripts by sector was compared.

CASE STUDY

For the indexation of the indicator and the subscripts, the following abbreviations were maintained:
IIP - Indicator of Innovation Potential; PS - Potential Supply; GB - Gazelle Business; RDA - R & D
Activities; MD - Masters and Doctors; MC - Multiculturalism.

The first sector to be analyzed was the Manufacturing Industry. The data show that there is no strong
linear relationship between the variables because no correlation exceeds 0.75 or -0.75. When analyzing
the Indicator of Innovation Potential (IIP), it is observed that the strongest correlations are with the R &
D Activities (RDA) and Masters and Doctors (MD) subscripts, and these are positive, indicating both
subindices tend to increase with the Indicator of Innovation Potential. Hence, increasing the subindices
will also raise the indicator.

When analyzing the subscript Multiculturalism, the data show that there is a weak linear correlation
between the variables, and this correlation is negative. As the IIP grows, the MC tends to regress, which
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raises the question: how much multiculturalism in the Transformation Industry contributes to innovation?
This questioning is corroborated by the negative correlation values with the other subscripts.

The second sector analyzed was Services. With a wide range of business, the data show that there
is a moderate to strong correlation between the indicator and Business Gazelles. The correlation value
of this subscript is higher than the RDA and MD subindices. This indicates that, in the services sector,
the sub-index Gazelle Business (GB) and IIP tend to grow together. One of the justifications for this
fact can be found in a characteristic of the sector, which is low entry barriers, and companies can open
with little capital and structure. An example of this is business based on intellectual activities, such as
IT and Consulting. It also seems to make sense that in the Services sector, perhaps more than in others,
it is necessary to print an accelerated growth in order to guarantee the maintenance of the existence of
the business. However, this subscript does not keep a linear correlation with the other subscripts.

The data also show a moderate and positive linear correlation between Potential Supply (PS) and
R & D Activities (RDA). This indicates that both variables tend to grow together. The justification for
this fact may be that the sector’s supply capacity comes from R & D activities, but this cause and ef-
fect relationships were not evaluated in this work. Also in this sector, Multiculturalism (MC) showed
a weak and negative correlation with the other variables, however, it is more homogeneous than in the
Transformation Industry sector.

The third sector analyzed was Commerce, and also shows a correlation between the Indicator of In-
novation Potential (IIP) and Gazelle Business (GB), and this linear correlation is strong and positive. This
indicates that both variables grow together, which shows a strong association between the variables. In

Figure 1. Industry of transformation
Source: Prepared by the authors.
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Figure 2. Service sector
Source: Prepared by the authors.
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this case, an assessment of how much the Gazelle Business (GB) variable impacts the Indicator of Inno-
vation Potential (IIP) is necessary, since in the Commerce sector innovation can come from fast growing
businesses that may, or may not, be related to the scope of innovation. This fact can be corroborated by
the low correlation values of the Indicator of Innovation Potential (IIP) with R & D Activities (RDA)
and Masters and Doctors (MD). In the case of Services, there is a greater correlation between Potential
Supply (PS) and R & D Activities (RDA) than in the Commerce sector, so that it can be inferred that
there is a weak correlation between supply capacity and R & D activities.

The fourth sector analyzed was that of Agropecuaria. In this sector, there is a moderate and positive
correlation between the Indicator of Innovation Potential (IIP) and the sub-indices Gazelle Business (GB),
R & D Activities (RDA) and Masters and Doctors (MD), which evidence that these fourth variables
grow together in this sector. It is important to note that the agricultural sector has grown a lot in recent
years in Brazil, being one of the main pillars that has sustained the country’s economy. This impacts on
the accelerated growth of some segments, and, for example, hiring more specialized employees for the
operation of sophisticated machines in terms of technologies. In addition, there is investment in research
and development in this sector, encouraging the training of masters and doctors.

Of all the correlations to which it has the lowest result is in this sector among the variables Potential
Supply (PS) and Multiculturalism (MC), evidencing that when the supply of goods and services in this
sector increases, multiculturalism decreases. Some factors arise from this result, such as a low rate of
foreigners and people of various races. This may also show that the supply of goods and services grows
based on local labor.
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Figure 3. Trade sector
Source: Prepared by the authors.
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When analyzing the correlation between the sub-indexes, it is observed that there is no linear cor-
relation between the variables, and tend to be negative.

The fifth sector analyzed was Civil Construction, and also shows a correlation between the Indica-
tor of Innovation Potential (IIP) and the Gazelle Business (GB), being this linear correlation strong and
positive. This indicates that both variables grow together, which shows a strong association between
the variables. The sector has experienced strong growth in recent years in Brazil, but has undergone a
period of low growth. It also obtained, as a result of the analyzes, low correlation values of the Indicator
of Innovation Potential (ITP) with R & D Activities (RDA) and Masters and Doctors (MD). There is a
weak and positive correlation between Potential Supply (PS) and R & D Activities (RDA), indicating
that there is a weak correlation between supply capacity and R & D activities.

The sixth sector analyzed was Mineral Extractive and presents a strong and positive correlation of the
R & D Activities (RDA) and Masters and Doctors (MD) sub-indexes with the Indicator of Innovation
Potential (IIP). This indicates that the variables grow together. It can be speculated that in this sector the
effect of activities related to R & D and masters and doctors impact the innovation indicator more than
other activities. It is important to note that in this sector there are companies called World Class, such
as Petrobras and Vale (AGTMAEL, 2009). The companies in this sector work in competitive and high
rivalry businesses, because they are pressured by suppliers, buyers, and the economic, technological and
regulatory impacts are high. Due to this, the innovation factor is also here, in a prominent way, to be a
factor of competition, because the competitors will use it to become better and more competitive or, at
least, to maintain their market shares.
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Figure 4. Agricultural sector
Source: Prepared by the authors.
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Figure 5. Construction sector
Source: Prepared by the authors.
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It is also observed that there is a moderate and positive correlation between R & D Activities (RDA)
and Masters and Doctors (MD) variables. This correlation may be due to the fact that masters and doc-
tors occupy R & D-related jobs, which should not be surprising, since they show how much innovation
is linked to the activities of companies in this sector.

Potential Supply (PS) and Multiculturalism (MC), which may indicate that multiculturalism is not a
factor linked to the supply of goods and services, and that in this sector the impact of multiculturalism
does not impact the development of innovation, contradicting part of the literature on the subject.

The seventh and last sector analyzed was the Industrial Services of Public Utility, such as energy and
water supply. With little business, the data show that there is a moderate to strong correlation between
the indicator and Business Gazelles. The correlation value of this subscript is higher than the RDA and
MD subindices. This indicates that, in this sector, the sub-index Gazelle Business (GB) and IIP tend to
grow together. One of the justifications for this fact may be the increase in the number of employees
and the salary mass generated in the sector in recent years, which in a broader perspective shows an
opposite effect, that is, the logic used to gauge the innovation potential in other sectors, it should not
be used as a ruler for it. A relevant fact that bases this conclusion can be seen in the swelling of most
of the sectors in this sector, in terms of labor and high salaries, almost always without correspondence
with the competitiveness and quality of services rendered and marked by strong political influence, if
this segment is analyzed differently.

The data also show a moderate and positive linear correlation between Potential Supply (PS) and
R & D Activities (RDA). This indicates that both variables tend to grow together. Also, in this sector,
Multiculturalism (MC) showed a weak and negative correlation with the other variables.

When comparing the sectors, itis observed that the sub-index Multiculturalism has weak and negative
correlation with all other variables and in all sectors, only being moderate in the sector of Agriculture and
with the Variable Potential Supply (PS). This subindex has a positive and moderate correlation (value
above 0.4) only with the R & D Activities (RDA) variable in the Transformation and Services Industry
sectors. This shows that, in these sectors, these variables grow together, being necessary to estimate the
impact of one variable on the other.

This comparison between the sectors shows how is the behavior of association between the variables
related to the innovation potential among those businesses with greater potential and, when comparing
these businesses within their sectors, it is observed that some variables have the same level of develop-
ment, while others do not.

FUTURE RESEARCH DIRECTIONS

Having the innovation potential indicator, based on a selection and prioritization of variables (subindi-
ces) from a survey of the most relevant issues to the innovation approach present in the world literature,
when analyzing its set, it is possible to verify the existence of a logical and consistent order, and its use
in future strategies of governments and companies is highly recommended.

But when analyzing the correlation between this index, its subindices and the macro sectors that
make up the Brazilian economic fabric, it was possible to verify that the strength demonstrated by the
set of subindices in the formation of the innovation pointer indicator does not hold when we analyze its
correlations with the others, with the potential of innovation indicator and from the standpoint of the
individual sectors.
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Figure 6. Mineral extractive sector
Source: Prepared by the authors.
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Figure 7. Industrial utilities sector
Source: Prepared by the authors.
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In this sense, in a specific way regarding the subindividual multiculturalism, based on its behavior
in the analysis of correlation in almost all sectors analyzed, it is understood as deserving and necessary
an in-depth and comprehensive analysis of this subindice, for a better understanding of its role in the
potential of innovation in the sectors inserted in their respective territories.

It seems, for all logic and criteria already established on the basis of studies and practical applica-
tions, that this is a sub-index that represents one of the fundamental points of the innovation process
and the fundamental question in this process, which is the figure of the “contradictory” that is, of the
different views, cultures and mental models, constituted in environments with diverse ethical, moral,
cultural and educational values. Then understand why the low correlation with the main indicator and
the other subindices is a fundamental point in this scenario.

CONCLUSION

The results obtained with the examples of the application of the methodology used in the “Innovation
Potential Indicator” and its subindices demonstrate the applicability of this approach and explain an
alternative to support the construction of more effective innovation incentive policies, at least, in rela-
tion to the logic Identification of territories with cutting-edge sectoral nuclei of innovative companies
and their respective sectors.

The focus on sector analysis has enabled a much more assertive and fruitful view of what “pointers”
should be activated and at what intensity to deepen innovative dynamics. From this approach, it is then
possible for each sector to know exactly where to invest, that is, which subindice (pointer), which ques-
tion, should be addressed and developed to impact innovation more forcefully. To understand and use
individually for each sector a set of forces that knows if it impacts directly on its degree of innovation,
allows the focus and prioritization of resources (material, economic, financial, talents, etc.) necessary
for the maximum socialization of this (innovative) capacity.

The good conformation of the construct worked in the applications of this study points to the exis-
tence of a good consistency for the application of the same logic in an even more granular form, that is,
within the subsegments that make up a macro segment, such as those analyzed in this study. As all the
basic concern of constitution of the logic outlined here was based on the possibility of working with
data available in an open and free way, the deepening of the application of this methodology is quite
extensive, being able to reach the granularity that the decision maker considers necessary for the analysis
and decision support at various levels.

It is worth noting the importance of the sub-index “business gazelles”, in most of the analyzed sec-
tors, demonstrating that the identification of businesses that grow in an accelerated manner and distinct
from others, bring innovative initiatives with capacity to transform local and sectoral realities. Another
key factor, with a strong correlation in various sectors, is that of qualified professionals and investments
in research and development. Here, in particular, there seems to be a certain symbiosis, since several
practical cases demonstrate that investments in research and development demand professionals with
high qualification.

As has been shown, it is possible to drill down using several criteria, to specify with less granularity,
the information of a certain segment; This indicator can therefore be used by public policy managers at
various levels and spheres (national, state and municipal), by providing practical tools that can be used
to identify innovative sectors of innovative companies to support the design of development policies.
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ABSTRACT

Interaction between devices, systems, and services is provided in internet through a new concept: in-
ternet of everything (IoE). This new concept should present numerous opportunities for the creation of
new devices and applications in the years that follow and can dramatically affect the day-to-day life
of all of us. New possibilities of information access, transmission, analysis, and interaction are practi-
cally infinity. With so many benefits, it is expected to come with several challenges. System structure
and architecture and information confidentiality, integrity, and availability are aspects that someone
should keep in mind to design an IoE application. This chapter offers to the reader an overview of the
evolution of devices connectivity until it reaches the IoE. Some IoE concepts and applications, together
with some challenges, are presented.

INTRODUCTION

The Internet of Everything (IoE) represents a significant paradigm shift in Internet applications.

The evolution of the Internet can be briefly represented in five phases, as can be seen in Figure 1, ac-
cording to Perera et al (2014). In an initial phase, this apllication was created to connect two computers,
using a network interconnection protocol, the IP. In the next phase, the World Wide Web (WWW) was
created, allowing the connection of a large number of computers. In a third phase, the Mobile Internet
appears, connecting mobile devices to the Internet. In a fourth phase, Identities were connected on the
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Figure 1. Development of the Internet until the inclusion of the Internet of Things
Source: Batista adapted from Perera, 2017.

Internet through social networks. Finally, in the last phase, the Internet now includes objects that connect
through the Internet, thus, forming the Internet of Things (IoT), as can be seen in Figure 1.

The expression “Internet of Things™ was initially used by Kevin Ashton and, in 2001, the MIT Auto-
ID center presented its vision of IoT (Perera, Zaslavsky, Christen, & Georgakopoulos, 2014). IoT was
formally introduced by ITU (International Telecommunications Union), in Workshop Report (2005).

According to Chui (2010), Internet of Things is the network of physical objects or “things” embed-
ded in electronic products, software, sensors and connectivity to enable objects to exchange data with
the manufacturer, operator and / or other connected devices. Typically, IoT provides advanced device,
systems and service connectivity, and goes beyond machine-to-machine (M2M) communication and
covers a wide variety of protocols, domains and applications.

Esteves (2015) refers to Internet of Things (IoT) as the creation of a network of objects that have built-
in technology, usually sensors and microprocessors, and that can interact with each other by sending or
receiving information in an internal or external way. The Internet of Things connects people, processes,
data and things to make connections more relevant and valuable than ever: converts information into
action that creates new skills, richer experiences and unprecedented economic opportunities for busi-
nesses, individuals and countries.

Pessoa et al. (2016) have presented the concepts, applications, challenges and future trends of the
Internet of Things (IoT) in their overview. The authors have reported good perspectives in the creation of
solutions (products and services) that meet the “market needs” and / or needs of individuals. An example
shown, is the concept established by Pandikumar et al. (2014), which states that the IoT architecture
is a convergence of several technologies such as pervasive / ubiquitous computing, sensors / actuators,
Information and Communication Technologies (ICT) and embedded systems, which gives the technol-
ogy the necessary flexibility to adapt the real demands of the market.

The IoT paradigm has its own associated characteristics and concepts, and it also brings with it
concepts from other areas of computing. loT focuses on several technologies, such as: sensor hardware
and firmware, WEB services, cloud, data modeling and storage, signal processing and information and
telecommunications.
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Due to the offered potential by IoT technologies, it has made possible to develop a large number of
applications. According to Calvo et al (2016), typical Internet Applications of Things (IoT) involve infor-
mation automatic collection from several geographically distributed intelligent sensors and information
concentration on powerful computers.

Cisco defines Internet of Everything (IoE) as a comprehensive variation of IoI. While IoT is based
on sensors/physical actuators, IoE generalizes to include people inputs and instrumentation of business
processes (Etzion, Fournier, & Arcushin, 2014). Examples of people’s input are the apliccations Waze,
Facebook and LinkedIn, whose main source of information is provided by people’s input.

IoT supportrequires machine-to-machine (M2M) communication. M2M is defined as the communica-
tion between devices without the need for human interaction. It can be communication between devices
and a server or between devices (“device-to-device”), either directly or over a network.

POTENTIAL MARKET

There is a general expectation that IoE should present numerous opportunities for the creation of new
devices and applications in the years that follow. The Internet of Things (IoT) interconnects the “Things”
and allows the autonomous exchange of data between them. “Things” can be machine components, intel-
ligent sensors / actuators, or even objects, such as wearable or retail articles. This capability can bring
significant advancement in efficiency and user experience in the system.

Wired and short-range communication should be used for most connections. However, there is an
emerging long-range technology and integration with the cellular mobile network.

IoT covers a large number of categories of business opportunities. There are some interpretations of
how one could segment applications into key verticals. Generally, there are five key vertical highlights:
Connected Wearables, Connected Cars, Connected Homes, Smart Cities, Connected Cities, and IoT
Industrial. Figure 2 illustrates the five key verticals.

Figure 2. Key vertical segments for loT
Source: 5G Americas, 2016.
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As described by 5G Americas (2016), the four key factors to boost IoT are:

The costs of internet-connected sensors are coming down;
There is more money poured in the IoT;

e  High adoption of “remote” devices, especially smartphones, phablets, tablets and systems on a
chip (SoC) that can support the growth of oI’ market penetration;

e  Expanded Internet connectivity: The ITU (International Telecommunication Union) estimated
that, in 2015, 40% of the global population was connected to the Internet and by 2019, 57% would
be connected.

Currently, mobile phones remain the main category of connected devices and, by 2018, they are
expected to be overtaken by IoT. Specifically, a Compound Annual Growth Rate (CAGR) of 21% IoT
devices is expected in the period from 2016 to 2022. In total, around 29 billion connected devices are
estimated to be in place 2022, of which 18 billion are related to IoT, according to the Ericsson Mobility
Report (2016). Figure 3 illustrates this growth.

IoT services provision requires an object with a mobile, flexible and ubiquitous connectivity to the
network. The first option would be the connection to expensive devices, such as cars and industrial ma-
chinery in which the business model makes sense because of the availability of electric power and use
of low-cost modems, compared to the cost of the objects.

Due to the large number of possible IoT services, the variety of uses with different requirements is
enormous. Table 1 illustrates some of the most relevant uses, in terms of a business plan and their need
to be exploited in the coming years.

Depending on the specific service and the values achieved with the four IoT challenges, different
requirements can be considered:

Traffic patterns (throughput and activity cycles);
Identity / Security needs;

Ease of installation;

Mobility;

Service Level Agreement (SLA);

Reliability;

Possible sector regulation.

Figure 3. Estimated growth of connected devices up to 2022
Source: 5G Americas, 2016
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Table 1. Use cases and main requirements by sector

Internet of Things and Internet of All Things

Setor Caso de Uso Principais Requisitos
Industry High Volume (eg, mining) Range, Coverage, Reliability, Cost
Dynamic Agriculture (eg Animal Tracking) Battery, Range, Coverage, Reliability
Agriculture

Static (eg irrigation fields)

Battery, Range, Coverage, Reliability

Public utilities

Utilities Energized, for example, Electricity

Indoor Coverage, SLA, Reliability

Utilities not energized, eg Water / Gas

Indoor Coverage, SLA, Reliability

Logistics

Management and Localization (eg Fleet location)

Easy installation, Mobility, Coverage, Cost

Basic Monitoring (eg delivery condition, storage)

Battery, Easy Installation, Mobility, Coverage, Cost

Smart Cities

Dynamic Systems (eg, traffic lights)

SLA, Coverage, Reliability

Basic Sensing (eg pollution monitoring)

SLA, Coverage, Reliability

Portable sales terminal

Indoor Coverage, Interoperability, SLA, Reliability

Payments

Fraud detection Indoor Coverage, Interoperability, SLA, Reliability

. . . Indoor Coverage, Battery, Mobility, SLA, Coverage,

Wearable (including Continuous Tracking (eg diabetes) Reliability
e-Health)

Localized Tracking (SPOTS) (eg step tracking) Battery, Easy Installation, Mobility

Large Volume (e.g. video) Indoor Coverage, Throughput, Security, SLA, Reliability
Security

Small volume (eg motion sensor)

Indoor Coverage, Throughput, Security, SLA, Reliability

Connected Cars

Integrated Solution (eg, traffic tracking))

Easy Installation, Mobility, Coverage, Cost

Basic Monitoring (eg location)

Easy Installation, Mobility, Coverage, Cost

Buildings (including
House)

Complex Solution (eg energy management)

Indoor Coverage, Safety, SLA, Reliability

Basic Solution (eg presence, air pollution)

Indoor Coverage, Safety, SLA, Reliability

IoT Complex systems

Autonomous Cars, Drones and Ecosystems

Battery, Security, Reach, SLA, Coverage, Reliability

printed on 2/8/2023 7:30 PMvia .

Source: 5G Americas, 2016.

IOT SOLUTION COMPONENTS

IoT solutions are typically composed of three basic components - devices, networks and software plat-
forms. The devices are the intelligent sensors, machines, products or gateways that contain the commu-
nication modules. Devices often include CPUs and embedded software platforms that enable distributed
intelligence. Multiple wireless or wired networks, used in various possible combinations, enable remote
communication. Several protocols are used to communicate and enable functionality in the solution. A
standardization effort is being made by different standardization forums. Software platforms include
various IT environments and systems that provide functionality, such as device management, data man-
agement, business logic and integration with other enterprise IT systems. Figure 4 illustrates the various
components of the IoT solution.

Software and Platforms for IoE
IoE solutions have platforms and middleware that make easier the integration of devices, networks and

applications. There are a variety of software platforms designed to enable and support IoE solutions.
These platforms provide components, tools and Application Programming Interfaces (APIs) that can be
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Figure 4. 10T solution components
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shared across multiple applications and across multiple vertical segments. For developers, the platforms
come with a great quantity of built-in modules that enable faster integration into a growing community.

For network operators, the platforms give access to external developers to business-related processes
information, such as pricing and access to user provisioning, as well as solution performance optimization
capabilities. IoT platforms are relatively new to the market and offer a wide range of applications and
functionalities. Fundamentally, three types of Iol platforms can be highlighted: connectivity manage-
ment platform, device management platform and application development platforms.

Connectivity Management Platforms

Connectivity management platforms provide a wide range of functionality, in order to facilitate informa-
tion exchange through communication services over wireless or wired networks.

Device Management Platforms

They enable remote management of IoT devices, such as activation / deactivation, configuration and
software updates. Some IoT hardware providers provide device platforms that allow integration with the
network operator platforms. In addition, some application-enablement platforms include management
functionalities for multiple devices from multiple vendors.

APPLICATION ENABLEMENT PLATFORMS

They are developed to accelerate and simplify the development of IoT solutions and applications, provid-
ing horizontal components that can be reused across industry and market segments. These platforms can
provide standardized interfaces for connectivity and integration, device management features, device
data collection and other functionality for developers.
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However, the core value proposition of application enablement platforms are: the tools, environment
and APIs for business application creation, such as data management, event processing, automated tasks,
business logic and data visualization.

Platforms that focus on applicative development also provide prebuilt tools and libraries, and a user
interface (UI) environment to facilitate the modeling and creation of interactive applications, work
environments, and control panel with little need for coding. In addition, application enablement plat-
forms provide integration environment tailored for IT systems, such as ERP, CRM and analytics. For
data protection and enabling information exchange between applications and data sources, the enabling
platforms require robust security architectures and user authorization management.

Devices

Connected “things” involve a wide array of sensors, actuators and devices for embedded systems, ma-
chines and wearable devices. Some of these devices are integrated with chipsets for connectivity, while
others connect to external modems, or gateways, including smartphones.

Typically, the IoT developments are based on standardized modules built into circuit boards for
development. In many cases, the module is packaged as a general purpose terminal or gateway that is
integrated into the final solution.

Modules, Chipsets and Mobile Terminals

IoT modules are communication devices that can be embedded into “things”, enabling them to communi-
cate in wireless networks. Today, wireless modules are available in different formats for easy integration
into a myriad of applications. Iol' modules are currently available for major standard wireless networks:
cell phones, WPANs and WLANSs, as well as emerging LPWA technologies.

Due to the development and complexity, these devices depend on the market scale, in order to the
costs be compatible with the expected cost for this type of application

The increasing communication modules processing capacities are handled by a central processing
unit. Module builders support software platforms with languages, such as Python and Java, Open AT

Figure 5. IoT communication modules
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interfaces and operating systems, mostly Linux, allowing developers to create specific applications.
Several manufacturers have software upgrades service supports over-the-air (OTA), enabling the stack of
protocols, operating systems and applications loaded in the module to be upgraded to reduce maintenance
costs and field device upgrades. This is especially important for long lifecycle equipment.

Embedded Software

Embedded software for embedded computers are often an integral part of devices and systems, such as
consumer electronics, household appliances, machinery and industrial automation equipment. Embed-
ded operating systems and network stacks enable remote control, monitoring and operation of connected
devices. A growing number of device developers now use off-the-shelf operating systems, that are avail-
able from a large number of vendors and development communities. These operating systems enable
the development of applications, using standard programming languages. Because the functionalities of
the various operating systems are significantly different, application portability often involves extensive
modification or adaptation of the source code. Software platforms, such as Java, have been developed
to allow cross-platform software portability.

Raspberry Pi

Raspberry Pi is a microcomputer compatible with operating systems based on the ARMv6! architecture
and, therefore, any language that can be compiled in this architecture can be used for the software develop-
ment. Thus, Raspberry Pi can be applied to countless purposes: electronic projects, high-definition video
reproduction and various activities that the conventional computer can perform, such as spreadsheets
operations, word processing and games (Raspberry Pi Foundation, 2014).

This credit card-sized computer was developed by the UK-based Raspberry Pi Foundation, in order
to teach and encourage children to program. For that purpose, such device has low acquisition costs.
Figure 4 shows a Raspberry Pi 3 model B (Raspberry Pi Foundation, 2014).

Raspiberry Pi has been used in several IoT applications. As an example, Vujovi¢ and Maksimovié
(2016) propose to use Raspberry Pi as wireless sensors network node and Web sensor network node,
highlighting the great advantages that the device has for this application, such as size, cost, operating
system and other features.

Awasthi et al. (2016), also proposes Raspberry Pi as hardware for a Home Surveillance system.
Xu et al. (2016), have used Raspberry as the smart wireless sensor node of a wireless sensor network
architecture for rain monitoring.

All this demonstrates the numerous possibilities of technology use, thus, giving credit to the applica-
tion presented in the context of this work.

loT Networks and Technology
Virtually, any network can support M2M applications. Wired networks, such as Ethernet or xDSL, are
appropriated for monitoring fixed things, while wireless networks can be used under any circumstances.

In wireless communications, there is a wide area of application with technologies and standards suitable
to several use. The standards of the mobile cellular network, in its latest versions, have been adopting
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Figure 6. Raspberry Pi 3 model B
Souce: Raspberry Pi Foundation, 2017.
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several modifications in order to allow IoT applications. Low Power Wide Area (LPWA) systems and
various Wireless Local Area Network (WLAN) technologies and several Personal Area Networks (PANs)
can be used for applications of IoT. Figure 7 shows various wireless technologies and their relation to the

range and occupation of spectrum. The higher the data transmission rate, the greater the radio frequency
spectrum width is used.

Figure 7. Personal, local, and long-distance wireless systems
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Mobile Cellular Technology and LPWA

According to Cisco (2014), the number of connected devices in the world will grow from 15 billion to
50 billion by 2020. While this forecast represents all forms of wireless connectivity, with the growth
of the reach of Mobile Internet, cellular connectivity becomes more valuable as an important form of
access for IoT.

Figure 8 shows the growth estimate of cellular technology, as a IoT access technology, and the per-
centage predicted for the IoT through the mobile network, using Machine Type Communication (MTC),
with changes in the network core for this type of communications, specified as CloT, or, Cellular Internet
of Things.

The first evolution of MTC technology was aimed at increasing possible scenarios, focusing on cost
reduction, since Release 10 of 3GPP (Mobile Systems Standardization Entity).

The same low-cost requirements were addressed more than a decade by other standardization forums
and entities, such as: ZigBee, Z-wave, all using ultra-low power devices and focused on providing mesh
networks, addressing four challenges to massive deployment of IoT services:

e  Low cost devices, needed to be integrated not only into a single chip modem, but also in sensors
and actuators on all objects, including wearables;

e  Power efficient system, which allows the maximum possible autonomous operation of the IoT
devices with reduction of the battery size;

e  Ubiquitous coverage in the implanted scenario. Network deployment should ensure a high degree
of indoor and outdoor coverage. The mesh networks should use auto-tuned routing, to enable node
deployment without any manual configuration;

e  Scalability, considering the large number of devices that can be deployed in ultra-dense scenarios
such as the city center, and with expectation of exponential growth of the connected devices.

These basic requirements were initially addressed with the combination of short range devices and
mesh network.

However, the use of multihop mesh networks presents a degree of complexity and performance that
imposes limits to its application.

To get around this bottleneck, thanks to the improvement of microelectronics technology, allowing
the integration of high-power modems (including power amplifiers (PA) and other radiofrequency parts),

Figure 8. Growth of 1oT devices and percentage of CloT devices
Source: 5G Americas, 2016.
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a new approach to meet the four requirements, mentioned as challenges of IoT was adopted a few years
ago, it is known as Low Power Wide Area (LPWA). The basic idea is to move to a star connection by
increasing cell coverage, through modulation technology, which complexity and power requirements are
centered as much as possible on a base station. This star approach provides a low operation cost (OPEX)
since no coordination node is needed near the end devices, with simple and highly desirable deployment
for infrastructure companies and carriers.

In order to meet the challenges listed with an LPWA approach, several radio parameters must be
degraded, as they are not required in some predicted IoT services:

Throughput, usual scenarios require only a few kbps or less;

Packet length, messages will be very sh