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abstract: Open innovation makes an open, collaborative process of creatingmnew or improved ideas,
methods, or products, based on the exchange of information and knowledge between different
agents. Several Web-based platforms have been developed to support this collaborative process.
These platforms act as “innovation markets,” virtual meeting places that connect organizations
and innovators based on Web 2.0 technologies, which enable online sharing of information or
material users have created. Organizations can publish-a challenge—that is, a call to participate in
finding an improved process or product—and participants can propose innovative solutions. The
platform acts as a mediator between the agents invelved. Such platforms, which aim to support the
collaborative effort behind ideas and innovations, have exploded in popularity during the 2000s.
Similar growth can be observed in platforms’that give access to scientific and technical content.
Some are based on the open access philosophy, the movement to make scholarly research and
publications freely available to the public online, without restrictions. This paper analyzes the
opportunities offered by the integration of open innovation platforms with scientific databases
and repositories, and how these knowledge tools can support the development of collaboration
networks to promote capabilities for innovation.

Innovation management studies

the rules that govern the creation,
diffusion, and adoption of new

nnovation management studies the ideas. methods. or products and

rules that govern the creation, dif- ’ ’ p u

fusion, and adoption of new ideas, the relationship between the inputs

methods, or products and the relation- and outputs of the process.
ship between the inputs and outputs of

Introduction

the process. The Oslo Manual, published
by Organisation for Economic Co-operation and Development and Eurostat, the statis-
tical office of the European Union, defines innovation as “a new or improved product
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or process (or combination thereof) that differs significantly from the unit’s previous
products or processes and that has been made available to potential users (product) or
brought into use by the unit (process).”!

]oseph Alois Schumpeter (1883-1950), an Austrian American economist, is consid-
ered the father of innovation management as a discipline and the originator of its theoreti-
cal basis. Traditionally, innovation was understood as a linear, closed process, made up
of a sequence of activities executed by a single entity, from basic research to launch of a
new product or service in the market. In that model, the success of innovations heavily
depended on the planning, funding, and execution of internal R&D activities and the
acquisition of technologies. Later, linear models were replaced by approaches based
on the interaction with external agents.? Maria Busse and her coauthors report that the
typical phases in the innovation process (basic research, prototype development; test and
validation, series production, launch to the market, and diffusion) no longéroccurred
sequentially but instead were based on feedback cycles.? In 1988, Eric.yon Hippel put
users into focus in the process,* an idea previously discussed by Christopher Freeman in
1968 and Nathan Rosenberg in 1976.° In a seminal study in 2003, Von Hippel identified
that a significant percentage of innovations in scientific instruments had been developed
by lead users, customers who want a new product before the rest of the market and who
are especially sensitive to the future evolutions of the market.®

Innovation requires the collaboration of several agents, including end users, com-
panies, and suppliers.” The identification, creation; and diffusion of information and
knowledge have become critical for the development of innovative products. Studies
highlight the concept of innovation as a process of knowledge recombination in response
to changes.® The open innovation model(proposed by Henry Chesbrough in 2003 and
based on the use of both internal

Open innovation involves the capture

universities, and research centers

and external ideas has become the
standard approach.’ Open innovation

and integration of external knOWledge involves the capture and integration
from clients, providers, competitors,  of external knowledge from clients,

providers, competitors, universi-
ties, and research centers, and the

development of alliances to combine
complementary competences and technologies.’® Open innovation strategies are sup-
ported by Web-based tools or platforms that connect offer and demand, virtual spaces
where-organizations can publish challenges and participants can propose innovative
solutions. These tools support collaboration and the exchange of knowledge, essential
for open innovation.

In parallel to the development and consolidation of the open innovation concept,
the scientific and technical community has observed an unprecedented growth of open
access repositories and document databases. More and more content is made available
through such means. Although open repositories and open innovation platforms serve
different purposes, the potential benefits of their integration should be explored. A link
between these types of tools could provide valuable knowledge and expertise for the
innovation process.
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This paper analyzes the opportunities offered by the integration of open innova-
tion platforms with scientific and technical databases and repositories. The analysis
shows how such connections can help develop knowledge and collaboration networks
to leverage the innovation capabilities of organizations. The paper describes how Web-
based open innovation platforms could be improved with the integration of access to
databases of scientific documents.

Innovation and Knowledge

Innovation management is a continuous activity that explores the synergies between-the
knowledge internal to an organization and that acquired from external sources. Blandine
Laperche highlights the role of intellectual capital—information and knowledge created,
acquired, and used in the process of creating value—as the most important'pillar of in-
novation. She suggests that intellectual
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capital is built on the cooperation that
an organization develops with third par-
ties.!! Frank van Harmelen and his coau- kIlOWICdge and transforms it into

thors report that innovations typically are  pacults with: commercial value.
based on a knowledge transfer channel

Innovation requires access to

that grows with the results of research

activities.!? Innovation requires access to knowledge and transforms it into results with

commercial value. Companies must commit to the market in a learning process and

pay attention to developments in the socialand institutional environment around them.
The Oslo Manual explains the links between innovation and information sources

that provide access to knowledge on‘technologies, business practices, and resources.

These connections could be of three'types:

1. Open information services, which do not require the acquisition of technologies,
payment of royalties, or interaction with the source of the information and which
bear no additional or marginal costs. Participation in conferences, subscriptions to
journals, membership in professional associations or informal networks, as well
as the use of patent databases and technical standards are included in this group.

2. Acquisition of knowledge and technology, where external knowledge is gained
through goods and services in which it is embedded, without direct interaction
with the entity that generated the knowledge. This category includes consultancy
services, acquisition of software licenses, rights to use patents, and payment for
intellectual property rights.

3. Cooperation, which requires a greater investment and active collaboration with
other entities to develop the innovation.

Open innovation tries to widen an organization’s capabilities beyond its boundaries
through two complementary processes:

1. Inbound process, also called outside-in, consists of the exploration and integration
of external resources to develop internal knowledge. It relies on the capability
to recognize the value of external information, assimilate it, and apply it for
commercial purposes. This process includes activities to monitor and survey
technologies, acquire them, and collaborate with third parties."
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2. Outbound process, or inside-out, leverages the internal capabilities of a company
to expand its market through the external use of innovations generated by the
organization. This process includes selling licenses to intellectual property rights,
producing spin-offs, and similar methods.

Inbound process is tied to absorption capacity, a prerequisite for open innovation.
Absorption capacity refers to how external knowledge is captured and transformed into
new understandings that can be applied in the development of innovations. Wesley Co-
hen and Daniel Levinthal define absorption capacity as the ability “to recognize the value
of new, external information, assimilate it, and apply it to commercial ends.”** Absorp-
tion capacity requires established procedures to acquire and integrate information and
knowledge, and it depends on the availability of qualified staff who can internalize that
information and on collaboration with intermediaries who help search for and exploit
external knowledge.

Information Needs in the Innovation Process

The innovation process is typically represented as a funnel that filters and reduces the
initial group of ideas by applying well-defined criteria—in other words, a process where
suggestions are collected, evaluated, filtered, and finally-selected. Those ideas that pass
successfully through the different filters become a product concept. This product concept
travels again through different filters, where its technical and economic feasibility and
its potential market value are reassessed.

GATES — PUNTOS DE EVALUACION PARA
EL FILTRADO DE IDEAS Y CONCEPTOS

! !

CONCEPTOS
PRODUCTOS / PROCESOS

FUZZY FRONT-END

e o e o

Figure 1. The author’s visualization of the Stage-Gate® or funnel model representing the innovation
development process. The front-end phase, often called the fuzzy front end, has greater information
demands and is characterized by more uncertainty.
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The funnel view—known as the Stage-Gate® model—was developed in 1983 by
Robert Cooper.’® He made revisions and adaptations in subsequent papers,'® and the
model has been readapted by other authors,”” becoming a standard way to represent
the innovation development process. Stage-Gate promotes a systematic approach to
decision-making, instead of an intuitive, ad hoc activity that could be biased by subjec-
tive preferences or individual experience. The model distinguishes two phases: front
end and back end. The first refers to the preliminary development and research of new
ideas; the second to the work needed to build a new product or service following well-
established, routine, and predictable methods.

The front-end phase has greater information demands, is characterized by more
uncertainty, and requires creative thinking for the development and assessment. of the
product or service. Some authors have used the term fuzzy front end to highlight the
uncertainty that characterizes this phase.!® The team of Stefan Hallerstede’and Ange-
lika Bullinger-Hoffmann and that of Johan Frishammar, Emmy Dahlskog, Charlotte
Krumlinde, and Kerem Yazgan proposed a subdivision of the fuzzy front end into four
stages: (1) ideation, (2) concept gate, (3) concept development, and (4) innovation gate.?

Ideation consists of the collection and generation of ideasfrom lead users, com-
petitors, partners, sales force, professional or academic literature, internal employees,
and the like. This stage depends on the company environment, its internal knowledge
base, and the techniques and strategies to connect them:. Ideation can utilize technology
surveillance, bibliometric or textual analysis of documents, conjoint analysis, which
measures the value that consumers place on features of a product or service,* and input
from lead users through interviews or focus)groups.”

The concept gate is the stage wherea decision is made about investing in the de-
velopment of the idea. The decisionis’based on the idea’s technical feasibility, benefits,
alignment with corporate strat-

egy, originality, and impact-on
the market.
Concept development in- prototype to demonstrate the feasibility

volves creating a prototype to of an idea.
demonstrate the-feasibility of

Concept development involves creating a

an idea. In this stage, the idea

becomes tangible, with a preliminary version of the future product, service, or process.
User representatives play an important role in this stage, as their feedback provides
valuable inputs to assess the results.

Innovation gate is the last phase, where the outcomes of the previous phase are
assessed from a technical and economical perspective. Based on this evaluation, the
company may decide to move to the development or industrialization phase.

The Stage-Gate model is part of national standards dedicated to innovation manage-
ment, such as the Spanish standard UNE-CEN/TS 16555-3:2015 EX Part 3: Innovative
thinking. The standard, published by the Normalizacién Espafiola (Spanish Associa-
tion for Standardization), proposes a structured approach to gather information about
problems and opportunities, validate them, and search solutions using creative thinking.
Later, those solutions can be verified through prototypes, discussions with target users,
and other techniques until one is selected. The Spanish standard distinguishes six phases:
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1. Gathering information about the problem or opportunity, in close contact with
end users’ representatives;

2. Identification of potential solutions, where ideas are proposed to solve the problem
or to take advantage of the opportunity;

3. Fast learning, where solutions are explored through prototypes and other ex-
periments;

4. Validation of the solutions by interested parties, using such techniques as focus
groups and structured questionnaires;

5. Synthesis of the options, where the technical and market feasibility is assessed; and

6. Results, where the best solution is selected.

The Generation and Assessment of Ideas

To be effective, the innovation development process requires access to information
and knowledge and the establishment of collaboration networks with experts who can
provide ideas and assess the proposed solutions. Various tools have been designed to

To be effective, the innovation de-

support.the generation and as-
sessment of ideas, such as Idea-
Fisher™ or ThoughtOffice™. But

information and knowledge and the mation technologies to innovation
establishment of collaboration networks

management are the Web-based
collaborative platforms used to

with experts who can provide ideas and collect new ideas. For example,

assess the propose d solutions: YourEncore by Procter & Gamble

supports a network of around 800

engineers and more than 100 com-
panies. Similar platforms have been developed by Samsung Electronics Company and
SK Hinix Inc. to search and exploit external knowledge.” Thomas Lackner describes the
experience of Siemens‘and its IDEA (Improving Design and Engineering for All) Contest.
The competition involves external agents, university students and members of the public
who are invited-to submit ideas to solve transportation challenges. The company also
holds Innoyation Jams, contests where questions are addressed to internal staff, who
must provide an answer to a problem using no more than 500 words.?

Several scholars have written about these technology-mediated solutions. Kathrin
Moslein classifies them into (1) innovation contests, (2) innovation markets, (3) innovation
communities, and (4) tool kits.?® Innovation contests, linked to Web 2.0, are defined as
“Web-based competitions of innovators who use their skills, experiences and creativity
to provide a solution for a particular contest challenge defined by an organizer.” Web-
sites that support this approach include innovation-community.de, designboom.com,
crowdspring.com, deviantArt.com, and newsgrounds.com.

Innovation markets are virtual meeting places that connect offer and demand, also
based on Web 2.0 technologies. Organizations can publish challenges to which partici-
pants propose solutions.? The innovation market acts as a mediator or e-broker between
those agents. Within this group are Web platforms such as InnoCentive, founded in 2001
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by Eli Lilly and Company and used by such organizations as Procter & Gamble, Roche,
and the National Aeronautics and Space Administration. Other sites that use this model
are NineSigma, Atizo, YourEncore, Battle of Concepts, iBridge, Quirky, and Yet2.com,
and the software developers Brainfloor and Topcoder.

The third group of tools cited by Mdslein are co-creation communities, aimed to
develop ideas in a collective way. This group includes open source communities or
platforms such as unserAller.de, where consumers discuss their suggestions and vote
for the best ideas.?”

Finally, tool kits offer an environment to adapt or design products combining dif-
ferent options and configuration parameters.? The tool kit collects the feedback on aset
of variants and possible combinations after user interaction.

Frank Piller and Christoph Ihl proposed a different classification for technology-
mediated innovation development tools in 2013.* They identified four-categories of
tools using two criteria: the level of collaboration the tools support and the freedom
they offer to users. Ideas contests
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and tool kits show the lowest  [deas contests and toel Kits show the

level of collaboration, as there 1 level of . h .
is no interaction between users, LOWest level of collaboration, as there is

only between each user and the  no interaction between users, only

ization. Co- ti - . .
orgamization. L-o-creation com™ - petween each'user and the organization.
munities allow more interaction

between users, and the organiza-
tion acts merely as a facilitator. In such communities, the users suggest concepts, assess
and select the ideas, and even commit to,the adoption of the final, resulting product.
Innovation markets are perhaps the tools that have gained widest acceptance. On
those platforms, organizations post-a challenge or problem, and users propose potential
solutions. The organization that announces the challenge will select the most adequate
and feasible suggestion. Typically, the authors of the solution receive some sort of reward.
The effectiveness of innovation markets—in particular, InnoCentive—was analyzed by
Karim Lakhani,* whoe concluded that user communities solved 30 percent of the prob-
lems that the organization could not work out internally. He also reported that two of
three persons.who posted winning solutions had doctoral degrees in scientific areas.
Despite their benefits and advantages, the functionality and effectiveness of Web-
based open innovation platforms might be improved by incorporating additional
functions for accessing external document databases. The growing availability of open
databases and repositories of scientific

and technical content could helpensure _ _ _ the functiona]ity and effective-

that everyone involved in the definition . .
ness of Web-based open innovation
of challenges and the assessment of so-

lutions have access to relevant content ~ platforms might be improved by
that supports their decisions.

Adding access from open innova- .
tion platforms to external document for accessing external document
databases would improve the overall databases.
process. Authors who pose challenges

incorporating additional functions
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and users who provide answers could find additional, trusted information on the chal-
lenge topics. In addition, people assessing and filtering the proposed solutions could
find out the background and expertise of the individuals and groups offering the sug-
gestions to evaluate their technical capability.

To test the usefulness of scientific databases to open innovation, the author com-
pleted two activities: (1) interviews with managers of open innovation programs at
three biomedical companies (Philips Healthcare, Eli Lilly, and GlaxoSmithKline) and
(2) development of a software prototype that shows how to connect open innovation
platforms with document databases.

Goals of the interviews included:

e acquiring knowledge about the open innovation practices followed by the com-
pany;

e identifying the aspects that are considered when evaluating the capability of third
parties in open innovation programs; and

¢ determining best practices regarding knowledge and information management
in the open innovation process.

Each interview included 22 questions (a subset is included-in Table 1). The questions
dealt with information needs during the innovation development process and with the
role of knowledge and technology transfer entities. Interviews were completed by phone,
after distributing the list of questions by e-mail.

Analysis of the answers led to several conclusions. Companies want to promote
interaction with end users and other collaborators, and capture systematically the infor-
mation they provide, from ideation to the commercialization of innovations. Companies

Companies want to promote

capture systematically the in-

ization of innovations.

also want to establish agreements with external
agents in open innovation programs, with dedi-
cated platforms such as Lilly Open Innovation

interaction with end users Drug Discovery.
and other collaborators, and The managers who were interviewed re-

ported that they use several criteria to assess the
potential value of a collaboration partnership,

formation they provide, from including, in order: the previous experience of
ideation to thé commercial- the partner in similar projects; the partner’s

explicit knowledge of the domain, technologies,
methods, and tools (in the form of publications,

patents, and the like); and the partner’s implicit
knowledge (staff qualifications, training, and experience). When assessing ideas from
third parties, the managers considered several aspects besides the idea itself. The fol-
lowing list of aspects is sorted by relevance, ranked on a Likert scale with five levels,
where 1 means low value and 5 great value:

1. The interviewees considered as most relevant the professional experience of the
person or group that proposed the idea in the domain specific to the problem,
giving that aspect an average value of 4.2.

2. Articles, papers, or patents published by the person or organization that offered
the idea came next, with an average value of 3.6.

3. The size of the company or group was assessed with an average value of 2.
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Table 1.

Interview questions

Has your company collaborated with external parties in the design, manufacturing, delivery, or

commercialization of innovative products or services?

When you evaluate the capability of third parties to participate in the development of an innovation,

what factors are more relevant for your decision?

* Results obtained in previous, similar projects.

* Explicit knowledge of the problem’s domain and subject (patents, publications, ete.)

e Explicit knowledge of technologies, methods, and tools that are applied.(evaluated through
patents, publication, etc.).

e Implicit knowledge (staff training, experience, competences).

e Size of the company or group.

e Other (please specify).

What methods does your company use to identify opportunities to improve its products and

services?

When making the trade-off among different techmical choices to implement a product or service,
what information sources do you use to support this analysis?

e Technical and professional documents.

* Documents and knowledge on competitors.

* Academic and professional journals.

e Internal documents generatedin previous research activities.

¢ Patents.

¢ External consultancy.

e Implicit, internal, undocumented knowledge, from the company’s own staff.

e Other (specify):

As an R&D professional, when you have to make an assessment of the ideas and innovation

opportunities proposed by third parties, which are the criteria that help you assess their potential

value?

e Innovative characteristics of the idea.

e Professional experience of the person or group that proposes the idea.

e Articles, papers, or studies published by the person or group that proposes the idea.

e Patents granted to the person or group that proposes the idea.

e Experience of the person or group that proposes the idea in the topic or subject related to the
challenge or problem to solve.

e Capability of the organization or group that proposes the idea (regarding number of employees
and staff profiles).
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Table 1, continued.

Do you think that having additional information about the person or group that proposes the idea

would help you make better informed and more efficient decisions when filtering ideas?

In case you answered “Yes” to the previous question: what information would be useful for you

to make the assessment of the ideas from third parties? (Give a value from 0 to 5, when 0 means

“no value” and 5 “great value”)

¢ Professional experience of the person or group proposing the idea.

e Articles, papers, and other works published by the person or group that proposes the idea.

¢ Patents granted to the person or group that proposes the idea.

¢ Experience of the person or group in the subject or topic related to the challenge or problem
to solve.

¢ The capability (regarding number of employees and staff profiles) of the organization or group
that proposes the idea.

e Other (please specify).

Do you think that having detailed information about the academic or, professional profile of the
person or group that proposes the idea would be useful to make better decisions when evaluating
that idea?

The interviews with managers also sought-information about the role of knowl-
edge transfer agencies (typically linked to universities) in open innovation platforms.
When asked what functions knowledge.and technology transfer could develop, the
interviewees highlighted:

1. Identifying collaboration programs and projects in which the company can par-
ticipate. This criterion was valued the same by all interviewees, with a score of 4.

2. Completing comparative studies of technical solutions, methods, and technolo-
gies, also rated 4.

3. Identifying partners for the design of products and services. This aspect got 3.6
and was evaluated similarly by all the interviewees.

4. Searching for partners for manufacturing and commercialization received lower
scores, 2.3 and 2 respectively. The design of products and services was evaluated
differently by the interviewees.

The analysis of the answers suggests that several activities in the innovation process
could be executed more efficiently with the support of documented information from
external sources. These activities include:

1. Knowing the technical profile of the agent proposing a solution to challenges.

2. Identifying external experts who can help in evaluating ideas and establishing
groups of assessors.

3. Checking the availability of explicit knowledge (papers, patents, previous projects,
and the like) that discuss the challenge’s topic. This information could be used
as an input to the idea valuation process.
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Technical Implementation and Feasibility Study

Web-based open innovation platforms could be improved by integrating them with
scientific and technical document databases. Today, most open repositories and docu-
ment databases offer integration capacities through the Web-based protocols REST
(representational state transfer) and SOAP (formerly simple object access protocol)
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and APIs (application programming
interfaces). APIs are tools used toshare  Webh-based open innovation plat-
content and data between software
applications. With them, a researcher

forms could be improved by integrat-

can launch queries to a document  ing them with scientific and technical

database from external applications.

For this article, the author performed document databases.

a technical analysis on the PubMed
and PubMed Central databases published by the National Center for Biotechnology
Information (NCBI). The databases provide APIs called Entrez Programming Utilities
or E-utilities that allow a user to query up to 38 biomedical databases using the REST
or SOAP protocols. E-utilities also give access to such NCBL databases as PubMed Cen-
tral, which has the full text of the documents, the National-Library of Medicine (NLM)
catalog, and the MeSH (medical subject headings) list'of topic descriptions. To use the
API, it is necessary to register and get a key to report the source of the queries, with a
restriction of three queries per second.

All the APIs for E-utilities use the same reference URL. Parameters can be added to
that URL to specify the requested action,which database to query, and the search criteria.
ESearch accepts complex queries thatombine clauses restricted to specific fields of the
bibliographic record using the Boolean operators AND, OR, and NOT. For example, to
ask the ESearch E-utility to get the PubMed documents about arthroscopy published
in the last two years, one would use the URL https:/ / eutils.ncbi.nlm.nih.gov/entrez/
eutils/esearch.fcgi?db=ptubmed&term=arthroscopy+2018[pdat].

ESearch returns the answer as an XML document with the identifiers of the docu-
ments (PubMed ID\or PMID) matching the conditions. This list must then be further
processed to request specific data about the documents using the eSummary.fcgi or
eFetch.fcgi E-utilities. The detailed bibliographic records are also returned in XML format
and can be displayed to the users or stored locally. See Figure 2.

This-approach shows how a combination of questions gives the capability of search-
ing different databases programmatically. These databases can be integrated with an
external, Web-based open innovation platform by a sequence of queries to the E-utilities
API, first running a search via ESearch, then collecting the specific documents’ data via
ESummary and EFetch. Table 2 summarizes the list of functions provided by E-utilities.

Other databases offer integration capabilities like those of E-utilities. For example,
the Scopus database published by Elsevier provides a detailed API through the Scopus
Search service: http:/ /api.elsevier.com/ content/search /scopus. It also accepts a query
in which different parameters can be combined to retrieve documents: Abs to search in
the documents’ abstract, Affil to search authors’ affiliation, Auth to search documents
by author, Conf to get the documents by conference, and so on.


https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=arthroscopy+2018%5bpdat
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=arthroscopy+2018%5bpdat
http://api.elsevier.com/content/search/scopus
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—
£ httpsi//eutils.ncbinimnihgov/er X | 4
< C @ https;//eutils.ncbi.nlm.nih.gov/entrez/eutils/esummary.fcgi?db=pubmed&id=30467072 %« @ °
This XML file does not appear to have any style information associated with it. The document tree is shown below.
v <eSummaryResult>
¥ <DocSum>
<1d>30467072</Id>
<Item Name="PubDate" Type="Date">2018 Nov 19</Item>
<Item Name="EPubDate" Type="Date">2018 Nov 19</Item>
<Item Name="Source" Type="String">Acad Radiol</Item>
v<Item Name="AuthorList" Type="List">
<Item Name="Author" String">Schmaranzer F</Item>
<Item Name="Author" ">Lerch TD</Item>
<Item Name="Author" ">Strasser U</Item>
<Item Name="Author" ">Vavron P</Item>
<Item Name="Author" ">Schmaranzer E</Item> )
<Item Name="Author" Type="String">Tannast M</Item> -\
</Item> ,
<Item Name="LastAuthor" Type="String">Tannast M</Item> ~‘

v<Item Name="Title" Type="String">
Usefulness of MR Arthrography of the Hip with and without leg Traction in Detection of Intra-articular Bodies.
</Item>
<Item Name="Volume" Type="String"/>
<Item Name="Issue" Type="String"/>
<Item Name="Pages" Type="String"/>
v<Item Name="LanglList" Type="List">
<Item Name="Lang" Type="String">English</Item>
</Item>
<Item Name="NlmUniqueID" Type="String">9440159</Item>
<Item Name="ISSN" Type="String">1076-6332</Item>
<Item Name="ESSN" Type="String">1878-4046</Item>
v<Item Name="PubTypeList" Type="List">
<Item Name="PubType" Type="String">Journal Article</Item>
</Item>
<Item Name="RecordStatus" Type="String">PubMed - as supplied by publisher</Item>
<Item Name="PubStatus" Type="String">aheadofprint</Item>
v<Item Name="ArticleIds" Type="List">
<Item Name="pubmed" Type="String">30467072</Item>
<Item Name="pii" Type="String">S1076-6332(18)3@472-0</Item>
<Item Name="do: Type="String">10.1016/j.acra.2018.10.008</Item>
<Item Name="rid" Tvoe="String">30467072</Item>

Figure 2. A typical list of search results retrieved by ESearch from the PubMed and PubMed Central
databases of the National Center for Biotechnology ‘Information.

The Scopus Search service supports not only the retrieval of documents but also
the gathering of data about authors, companies, and research groups. The interviewees
stressed the importance of determining the profile and experience of the people who
respond to challenges for the-analysis of innovations and ideas. Scopus offers the Author
Search API, which can-be used to filter authors by organization, city or country, name,
or expertise area.

These methods establish the basis to automate the retrieval of data about experts
once they have'been identified through the analysis of their contributions to the litera-
ture. Other databases have similar APIs, including open repositories such as OpenAIRE,
although their capabilities are more limited than those of E-utilities and Scopus. All
these APIs make possible the integration of document databases with open innovation
platforms.

Results and Conclusions

To access the E-utilities and Scopus APIs, the author designed a Web-based demonstrator
that illustrates the feasibility of the proposed integration of academic databases with open
innovation platforms. The demonstrator was built using the PHP programming language
and the PostgreSQL database. It provides a basic functionality to record challenges, ideas,
and the conclusions of their assessment. The demonstrator enables interaction with the
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PubMed, PubMed Central, and Scopus databases to give people assessing ideas the
capability of getting documents related to the topic under discussion, and to check the
profile of the people answering the challenges. The implementation also provides the
capability of saving the retrieved documents in the open innovation platform’s internal
database, linked to the challenge and opportunity under discussion. See Figure 3.

%’*% Universidad
de Alcald

Home Opportunity Data Assessment team Related documents Related Experts Related Projects

Search and collect data Analysis

Search content items

[ People [ Entities [] Projects [] Documents (OpenAire) [] Documents (PubMed) [ Patents (Espacenet)

Supervisio i control de reactors quimics. @

Colomer Llamas, David. 2015.

En el present projecte es pot veure des de zero I'automatitzacié d'un procsé de produccié que consta de 4 reactors quimics CSTR disposats en serie.
La simulacié de les respostes del procsé es porta a terme amb el software Matlab SIMULINK, el control es realitza amb el software RSLogix 5000 de
Rockwell i el sistema SCADA amb el software System Platform 2014 R2 de Wonderware. Finalment's'integren les 3 parts mitjanOant comunicacié
OPC i es comprova tot el funcionament comsi e...

Modelat i control d'un sistema de tres tancs. @

Ferrer Ronchera, Oriol. 2015.

El projecte du a terme I'estudi d'un sistema de tres tancs amb liquid interconneetats entre si en el que es desitja controlar el nivell de cadascun
d'aquests dipOsits mitjanOant dues bombes que regulen el cabal. Primerament.es parametritza la planta mitjanOant el teorema del transport de
Reynolds. | s'obt la matriu de transferOncia del sistema per a fer un posterior control. Es dissenyen dues metodologies de control: la primera Os

Figure 3. Documents retrieved from academic databases saved in the internal database of an open
innovation platform.

The software prototype showing how to connect open innovation platforms with
document databases oObtained positive feedback, as it opens an interesting line of im-
provement to Web-based open innovation platforms. Its initial scope can be widened
to incorporate-access to data about projects, patents, persons, or organizations with
APIs provided by other document databases, such as OpenAIRE or Espacenet from the
European Patent Office. In all the cases, the technical basis to access these repositories
is the same: REST Web services.

This study suggests the following recommendations for the field of knowledge and
information management:

1. Offer solutions to access external document databases and repositories from other
tools that employees use to complete their daily work.

2. Design tools that act as mediators between various information resources, having
a single point of access to all of them.

3. Give greater visibility to the scientific and technical knowledge available in open
repositories and databases.

4. Put explicit information and knowledge at the center of the innovation develop-
ment process.
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