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ANALYSIS AND COMPARISON OF TOOLS SUPPORTING
COMMERCIALIZATION OF RESEARCH RESULTS

Effective commercialization and technology transfer of scientific knowledge require global col-
laboration across sectors. In the present time use of tools of science and technology substantially sup-
ports dialogue between scientist including partners from industry and academia. In particular, infor-
mation technologies provide many solutions and opportunities to communicate, interact and share
information. The aim of our study was to analyze and compare available tools supporting commer-
cialization of research results. In particular, we focus on functionalities of these tools to see what qual-
ities they provide for their users and how that could support the process of commercialization. We
Jfound out that available tools are diverse and might be used to establish new contacts, solve some sci-
entific problems and find new collaborators. Current trends show that we should expect new solutions,
new functionalities and tools supporting business-science cooperation in the future.
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Mauroxkara IlnexaBcbka-Byiiuuk, /[koanna Puoka

AHAJII3 I TIOPIBHAHHSA IHCTPYMEHTIB KOMEPLIIAJII3AILIILT
PE3VJIBTATIB HAYKOBUX JOC/III2KEHD

Y cmammi o6epynmosano, wo ecpexmuena xkomepuiaaizauis i mpancghep Haykoeux 3Hanv y
BGUPOGHUUIMBO BUMAAE 2400a1bHOT CRIGNPAYT MINC PI3HUMU 2A1Y3AMU eKOHOMIKU, HAYKU I 6i3Hec).
3okpema, ingpopmauiini mexuonoezii npononyromov 0Oe3zaiu pimenv i modxcaugocmeil 04as
CRIAKYBAHHA, 63a€MO00ii [ o00Mminy ingopmauiero. Ilpoanaaizosano i nopienano naaemi
iHcmpymenmu komepuyiaaizayii pezyabmamié HayKoeux 00caidxceHb, (QYHKUIOHAAbHI
Moxcaugocmi i akocmi wux incmpymenmie y npoueci xomepuyiarizayii. Haseni 3acoou e
PIBHOMAHIMHUMU | MOXCYMb Oymu UKOPUCMAHI 0451 CIEOPEHHA HOBUX KOHMAKMI6, GUPiuleHHs
Haykoeux npobaem i 3aayuenns Hogux cniepobimnuxie. Ilomouni mendenuii noxasyroms, wo 6
Matibymuoomy caid uekamu HOBUX NOOIOHUX pilieHb, HOBUX (DYHKUIOHAALHUX MOXMcauocmell i
incmpymenmie niompumku cnienpaui mixc 06izHecom i HayKoro.

Karouosi caosa: mpancghep naykoeux sHauw, ingpopmauiiini mexnonoeii, 6iznec, HayKa.
Taé. 5. Puc. 2. Jlim. 12.

Mauroxkara Ilnexascka-Byitunk, /I>xoanna Peioka
AHAJIN3 U CPABHEHUE UHCTPYMEHTOB

KOMMEPIHHNA/IN3AIIUUN PE3YJIBTATOB
HAYUYHBIX UCCJIEJJOBAHU

B cmamue o6ocnosano, umo 3¢ppexmuenan kommepyuaiuzauus u mpancgep HayuHvIx
3HaHUll 6 Nnpou3eo0cmeo mpebyem 2i00a1bH020 COMPYOHUHECEA MeHCOY PAZAUMHbIMU
OMpaAcAAMU IKOHOMUKU, HAYKU U OusHeca. B wacmuocmu, ungpopmauuonnsie mexmnono2uu
npedaazarom MHOMCECME0 PeuleHUll U 603MONCHOCMel 041 00uenus, 63aumolelicmeus u
oomena undpopmauueii. Ilpoanaausuposanvl u CpagHeHbl UMEIOUWUECS UHCMPYMEHNbL
KOMMEPUYUAIU3auUU pe3yabnamos HAYHHbIX UCCAe006AHUL, YYHKUUOHAAbHbLE 603 MONCHOCHU
u Kauecmea 3mux UHCHMPYMEHmo8 6 npouecce kommepuyuauzauuu. Hmerowmuecs cpedcmea
PazHoobpasnbl u mo2ym 0blmb UCHOAL306AHBL 045 YCHIAHOGACHUS HO6bIX KOHMAKMOS,
DeuleHUs. HAYYHbIX Nnpob.aem u NpugieveHust Hovix compyonukoe. Texywue menoenyuu
nokasviearom, wmo 6 Oyoywem caedyem 0xcudamv HObIX NOOOOHBIX peuteHuil, HOBbIX
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DYHKUUOHAABHBIX 803MONCHOCMEN U UHCIPYMEHNO08 N000ePHCKU COMPYOHUHECEad MeHcody
Ouznecom u Haykoil.

Karoueevie caoea: mpancgep Hayunvix 3HaHUll, UHDOPMAUUOHHBIE MEXHOA02UU, OU3HeC, HAVKA.

1. Introduction.

Increasing the role of cross-sector collaboration in commercialization of research
results. As a result of technological revolution and economical pressures in recent
years companies are forced to make more efforts to gain advantage over competitors
and keep business profitable. One of the critical elements for staying on top is inno-
vation. According to the definition of BusinessDictionary.com, innovation is a
process of translating an idea or invention into a good or service that creates value or
for which customers will pay. The main enabling force for new ideas and invention is
research. Many companies carry out research within their key technological areas
themselves by creating research and development (R&D) departments. The indus-
tries which are knowledge and technology intensive include chemical, biotechnology,
pharmaceutical, cosmetic, IT, aerospace and other engineering.

Looking at the example of the pharmaceutical industry which R&D expendi-
tures as a proportion of gross output are among the highest of any manufacturing
industry, it is observed that the innovation has become increasingly dependent on
research spread within small innovative biotechnology spin-offs and within public
research institutions. Traditionally, public R&D focuses more heavily on basic or
"pre-technology" research that is difficult to patent and commercialize, while most
private R&D emphasizes applied research and product development. Nowadays, new
medical technologies are more likely than before to originate in institutions engaged
in basic science such as universities and scientific institutes which perform high qual-
ity research using state of the art technologies [4, 6].

New ideas benefit society and economy only when transferred to everyday life
and commercialized. Commercialization is mostly the domain of entrepreneurs
rather than academia. Consequently, firms are increasingly contracting with univer-
sities and other institutions in the public sector as a major source of scientific discov-
ery [12].

Global trends show that commercialization is the more and more popular way of
collaboration between university scientists and companies. This kind of cooperation
gets popularity especially among the fastest-growing sectors, as life science and tech-
nology. European commercialization market grows rapidly. Dedicated financial
instruments and supporting organizations are created. Many other initiatives sup-
porting commercialization of research results are also developed. Many of them are
formed due to support of the European Union and the governments of the EU mem-
ber states.

However, one can still find many barriers between worlds of science and busi-
ness. Such barriers might be financial, organizational, philosophical, cultural or
mental.

There are some issues which have been recognized to be crucial for productive aca-
demia-industry collaboration and these include characteristics such as promoting an
active dialogue between academia, industry, and public sector [10,11] or using free and
open sourcing of data and information as the customary basis for collaboration [2].
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In the present time use of tools of science and technology substantially supports
the dialogue between scientists including partners from industry and academia. In
particular, information technologies provide many solutions and opportunities to
communicate, interact and share information easily and effectively despite geograph-
ical barriers. Recently R&D infrastructure has been enriched with many interactive
online platforms which are meant to support scientific research, technology transfer
and collaboration between different parties involved in a process of commercializa-
tion. The aim of this study was to analyze and compare available tools supporting
commercialization of research results. In particular, we focus on functionalities of
these tools to see what qualities they provide for their users and how that could sup-
port the process of commercialization.

2. The analysis method. Many initiatives supporting the commercialization
process have the form of a web portal. However, such tools have different functional-
ities and aims. That is why the analysis method is needed to compare and evaluate
them.

In general, such functionalities’ comparison is not a trivial task, because there
are several aspects which need to be considered. In the literature one can find few
methods dedicated to assessment of applications development and functionalities.
Lee et al. [9] described the analysis where key attributes of a web development
method were measured. Koch [7] compared the phases covered by some web devel-
opment methods. Gu et al. [5] explored the web development requirements. A.L.
Domingues et al. [3] proposed a method considering functionalities conception,
planning and client evaluation stages. There are also methods distinguishing model-
ing and development of both traditional and web user interfaces [§].

Our case study was performed using the top down technique. It is composed of
3 main steps (Fig. 1):

1. Considered web portals are divided into several groups.

2. For each group 2 aspects are considered:

a. Information - data available on web portals.

b. Functional - basic and additional web portals functionalities.

3. Web portals functionalities are analyzed and compared in groups and among
them.

Analyze
functionalities
in groups and

Consider
information Consider

Divide tools
data functionalities

into groups among them

Figure 1. Steps of the analysing method

The proposed method gives the information and functional points of view. It also
enables to consider additional aspects such as subscriptions and paid features.
Moreover, considering basic and additional functionalities gives an opportunity to
identify and compare functionalities common to all groups, common to particular
groups and unique.
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There are many web portals supporting the cooperation between science and
industry. Their availability and features are different, so they were divided into 4
groups:

1. Social networks - portals dedicated to activities of communities.

2. Knowledge sharing portals - tools dedicated to joint development and acqui-
sition of knowledge.

3. Information platforms - portals containing the data on different activities
and initiatives.

4. Collaboration platforms - tools offering sophisticated work group tools.

This classification was performed due to the information and functional point of
view. All analyzed tools can be easily assigned to the one of mentioned groups.

Another important aspect of the comparison method is standardization of ter-
minology. The terminology considered in the case study is presented in Table 1.

All tools considered in the case study will be described using functionalities
defined in Table 1. Those functionalities will be divided into 2 classes (main and addi-
tional). The division will be performed according the usefulness and the purpose of
applications groups.

3. Results analysis. Diversity of applications' functionalities results in distin-
guishing 4 groups (social networks, knowledge sharing portals, information plat-
forms, collaboration platforms).

Social networks. There are many social networking portals dedicated to academ-
ic and business representatives. Such portals usually offer only one type of user pro-
file - all users have the same rights and are treated equally. Some of these portals are
dedicated to specific thematic areas (eg. www.ginnn.com, http://gin.cloud9net-
work.com/ - operate in the field of management, knowledge transfer and innovation),
while others are dedicated to the users interested in many different branches. These
portals offer classic functionalities which enable to create and edit user profiles and to
complement them with work and experience-related data. Moreover, one can also use
panel discussions and links and content sharing.

Social networks support research results commercialization due to detailed user
profiles and discussion panels. They usually do not support advanced collaboration
tools or matching partners. They are focused on simple experiences and good prac-
tices exchange.

Knowledge sharing portals provide such features as blogs, forums, sharing data
between users and user groups, adding and sharing thematic articles containing
branch information, best practices and know-how. Such portals offer also tools of
personal (such as adding content, commenting, rating) and group (forums, news-
groups) work. In addition, these portals usually implement advanced search mecha-
nisms considering keywords, tags, categories, creation dates.

Typical examples of knowledge sharing portals are: platform of medical data
exchange dedicated to new drugs creation (www.collaborativedrug.com/), portal col-
lecting multidisciplinary research data (http://www.communigram.net,
www.researchgate.net), supporting medical decisions portal dedicated to doctors
(www.Konsylium24.pl), knowledge exchange portal containing technology transfer
and licensing of intellectual property data dedicated to scientists, entrepreneurs and
support organizations working in the field of life science (http://www.biofit-
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event.com). Some portals (for example, www.researchgate.net) also enable to create
and share a database of publications.

Table 1. The terminology used in the case study

No | Functionality name Description

1 Profiles for all users One general type of user profile.

2 Profiles for scientists Profile dedicated to scientists, containing data adjusted to
university employees.

3 Profiles for companies Profiles dedicated to companies or companies employees,
containing data adjusted to business people.

4 Forum Typical web forum containing users’ posts organized in
threads and subthreads.

5 Discussion panels Web panels dedicated to interest groups discussions
containing posts, comments, blogs and additional materials.

6 Advanced searching Web portal advanced searching considering details
information — for example, about the repository content,
users data etc.

7 Tag cloud Simple portal content searching based on categories, tags and
keywords. More popular expressions are highlighted.

8 Potential partners Searching is usually based on available users profiles data.

searching

9 Potential partners Matching might be performed based on different kind of

matching criteria (for example: roles, skills, interests, areas of teaching).

10 FAQ Responses for frequently asked questions.

1 Ask a question Opportunity to ask questions to portal administrator or to
experts if available using a web form.

12 Online chatting Opportunity to ask questions to portal administrator or to
experts if available using chat.

13 News and events Information about actual events regarding the portal scope
presented in different forms (calendar, list etc.)

14 Newsletter E-mail subscription.

15 Data and information Sharing data, articles, comments and other materials on a

sharing particular issue.

16 Knowledge creation Publishing high quality materials, joint content creation,

and sharing verification and actualization, group discussion.

17 Documents sharing Publishing and sharing different kind of materials and
documents, regarding different kind of privileges.

18 Publishing of Offers of business partnerships (including ideas and results to

cooperation offers dispose and tasks to solve) are published by users.

19 Publishing of job offers | Business offers of jobs, practices etc.

20 Scientific publications Scientific users might published and shared list of papers and

searching and abstracts.
uploading

21 Business and Database containing details of organizations (usually opened

institutions database to cooperation and commercialization)

22 Searching of Searching is usually based on the data acquired from

innovations integrated tools (for example: Google Scholar, Google Patent
Search).

23 Partnering network Joint problems and tasks solving in the process of partners
cooperation; tasks integration.

24 Define problem/ add Defining problems to solve; presenting new inventions and

solution solutions (usually organized in categories).

25 Messages exchange Private messages sending.

26 Success stories Successful case studies.

27 Crowdsourcing Defined problems are solved by users or group of users by
internet tools using brainstorm challenge. A user (usually a
company) who defined a problems chooses the best solution
and rewards the solver or solvers’ group.

28 Partner invitations New partners and users might be invited to share the portal

through social media info t%rough social media.
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Table 2. Functionalities of social networks

No | Functionality name Main functionality Additional functionality
1 Profiles for all users X
4 Forum X
5 Discussion panels X
6 Advanced searching X
7 Tag cloud X
10 | FAQ X
13 News and events X
14 Newsletter X
15 Data and information sharing X
17 Documents sharing X
18 Publishing of cooperation X
offers
19 Publishing of job offers
21 Business and institutions X
database
25 Messages exchange X
28 Partner invitations through X
social media

This group includes also transfer of knowledge and technology supporting plat-

form. Such platforms share databases of contacts within the business ecosystem and
give access to innovation managers offering technical support (e.g., http://www.open-
codetransfer.pl, http://www.scitt.paip.pl). Knowledge repository platforms have limit-
ed ability to support directly the knowledge commercialization. They rather serve as a
platform which bring together a large amount of useful information and knowledge
including user profile data. However, they do not have features that enable profession-
al commercialization support, such as partners matching functionalities.

Table 3. Functionalities of knowledge sharing portals

No | Functionality name Main functionality | Additional functionality
2 Profiles for scientists X

3 Profiles for companies X

4 Forum X
5 Discussion panels X

6 Advanced search X

7 Tag cloud X
8 Potential partners search X

10 | FAQ X
11 | Ask a question X

12 | Online chat X
13 | News and events X
14 | Newsletter X
15 | Data and information sharing X

16 | Knowledge creation and sharing X

17 | Documents sharing X

18 | Publishing of cooperation offers X

19 | Publishing of job offers X
20 | Scientific publications search and X

upload

21 Business and institutions database X

22 | Searching for innovations X
25 | Messages exchange X

28 | Partner invitations through social media X
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This group of platforms provides information on individual projects and initia-
tives related to cooperation of science and industry. This group of platforms supports
establishing contacts between scientists and entrepreneurs but usually, it is limited to
specific initiatives. Example portals (http://kujawsko-pomorskie.ssn.paip.pl/,
http://orp.euris-programme.eu/) apply to specific type of cooperation - like intern-
ships in companies offered to scientists. Other types of information platforms collect
and provide information on various events, projects and conferences regarding a spe-
cific topic. For example, www.tech-transfer.eu contains a list of supported projects,
news and other information on educational programs and conferences. Another
example, portal http://www.techtransfer.umich.edu is an information portal dedicat-
ed to research programs related to inventions and patents. Other platforms stores
information on conferences, projects, partners offering search engine (for example,
http://www.imi-partnering.eu) and information in the field of protection of intellec-
tual property and commercialization of science results (http://www.innovaccess.eu).

A more extensive project is a biomedical and biotechnology portal http://life-
science.pl which contains information on projects, seminars, trade fairs, conferences
and other events. It has also a database of companies and institutions issuing cooper-
ation offers in the field of life science. The portal provides also computing power for
research and enables results publishing and disseminating.

All information platforms, however, have limited functionalities and serve as
informative portals. They do not have the functionalities associated with knowledge
bases, they do not offer advanced search and matching tools, or tools strictly dedi-
cated to partner cooperation.

Table 4. Functionalities of information platforms

No | Functionality name Main functionality | Additional functionality
1 Profiles for all users X

2 Profiles for scientists X

3 Profiles for companies X

6 Advanced searching X
7 Tag cloud X
8 Potential partners search X

10| FAQ X

11 Ask a question X
13 News and events X

14 Newsletter X

15 Data and information sharing X

18 Publishing cooperation offers X

19 Publishing job offers X

21 Business and institutions database X
25 Messages exchange X
26 Success stories X

28 Partner invitations through social X

media

Collaboration platforms. This kind of platforms offer different forms of coopera-
tion in the scope of knowledge commercialization, including sales of innovations and
crowdsourcing. They usually offer such features like diversified profiles (separately for
business and science partners), sophisticated communication tools and documents
exchange.
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Among collaboration platforms one can find portals offering crowdsourcing. It is
a modern solution that enables to issue problem to solve. Such problems are usually
defined by a company. Users (usually scientists) present their solutions, verify and
discuss solutions of other users. If the problem is resolved, the company introduces
the chosen solutions and rewards solution providers.

Among portals supporting cooperative problem solving one can find:
http://www.datastation.com, http://www.chaordix.com, http://www.onebillion-
minds.com. There are also tools that provide a database of problems to solve. Those
problems are studied by scientists working alone or in groups (for example,
http://www.hypios.com/).

Another type of collaboration platforms are portals developed by consulting
agencies offering development of solutions dedicated to specific problems reported by
companies. For this purpose, association networks of scientists and entrepreneurs are
formed. Their activities are supplemented by additional expert consultations. Access
to the platform is usually charged. Such portals are dedicated to creation of com-
mercial experts networks and innovation sales, such as http://www.innovaro.com,
http://www.skild.com/,  http://www.innoget.com,  http://presans.com  or
http://www.bigideagroup.net/. Such platforms usually sell comprehensive business
support services such as designing, launching new solutions, monitoring the sales
process. Expert networks are usually composed of selected, previously employed sci-
entists. Such networks are usually closed for researchers from outside and platforms
are dedicated primarily to business users.

Table 5. Functionalities of collaboration platforms

No | Functionality name Main functionality Additional functionality
2 Profiles for scientists X

3 Profiles for companies X

4 Forum X
5 Discussion panels X

6 Advanced search X

8 Potential partners search X

9 Potential partners matching X

10 FAQ X
12 Online chat X
14 Newsletter X
17 Documents sharing X
18 Publishing cooperation offers X

19 Publishing job offers X
21 Business and institutions X

database

23 Partnering network X

24 Define problem/ add solution X

27 Crowdsourcing X

28 Partner invitations through X

social media

Fig. 2 presents Venn diagram comparing functionalities of all 4 groups (social
networks, knowledge sharing portals, information platforms, collaboration plat-
forms). Only main functionalities were taken into consideration. Successive numbers
represent functionalities presented in Tables 1-5.
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Among unique functionalities one can find forums (dedicated to social net-
works), asking a question, knowledge creation and sharing and scientific publications
searching and uploading (dedicated to knowledge sharing platforms), FAQ, news and
events, newsletter, publishing job offers, success stories (dedicated to information
platforms), potential partners matching, define problem/ add solution, crowdsourc-
ing (dedicated to collaboration platforms).

3 of presented functionalities (tag cloud, online chatt and searching for innova-
tions) belong only to additional functionalities group. The rest of functionalities (pro-
files for all users, profiles for scientists, profiles for companies, discussion panels,
advanced search, potential partners search, data and information sharing, documents
sharing, publishing of cooperation offers, business and institutions database, mes-
sages exchange, partner invitations through social media) have been assigned to 2 or
3 groups. There are no functionalities belonging to all groups.

4. Discussion and summary. The presented case study considered many services
and functionalities. All these tools were designed to support strengthening cooperation
between scientists and entrepreneurs. Diversity and popularity of such applications
proves that communication between the world of science and the world of business
needs to be built and supported. Such tools might be used to establish new contacts,
solve some scientific problems, find new collaborators. They also enable breaking the
existing barriers, such as difficulties in establishing international contacts, finding new
ideas and solutions, getting access to new sources of development financing [1].

Social networks

Collaboration platforms
Knowledge sharing

Information platforms
Figure 2. Comparison of functionalities

Such tools are needed not only to establish new business contacts, but also to
maintain and strengthen them. Sustainability and reliability of cooperation are of
great importance for both partners. Many of the presented tools and functionalities
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provide access to safe and reliable source of information and knowledge. Their pop-
ularity prove that many business and science partners treat them as a additional
source of innovation development. Research results commercialization is a great
opportunity for scientists to present their solutions and for research and development
(R&D) companies departments to get new products and offers.

Dynamically increasing number of Internet platforms supporting commercial-
ization of research results and commercial success of some of them, indicates that
information and communications technologies are willingly applied to support tech-
nology transfer, partnering, licensing and exploitation of research results. Virtual
intermediaries exploiting technological convergence of telecommunications, com-
puters and media proved themselves to be effective tools to support new model of sci-
entific communication recognized as an open innovation.

The idea of research results commercialization is getting more and more popu-
lar. However, tools supporting commercialization need to be safe and reliable. There
is still a need to develop new solutions, new functionalities and tools supporting busi-
ness-science cooperation. It is a trend which is worth to be supported and assisted.
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