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Abstract

National information system about research, development and innovation SK CRIS is complex research information system
which has been based on the CERIF data model. It collects selected information on organisations, projects, researchers, R&D
results and research infrastructure acquired with the support of public funds. Its realization has been assured by the national
project NISPEZ funded from EU structural funds. The SK CRIS was put into operation in January 2013. The SKCRIS system
provides also some modules implemented outside the actual version of CERIF data format apart from the mentioned entities and
theirs attributes. Additional Statistical Survey of Research and Development Potential is one of them.
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1. Summary

A Data model of the SK CRIS consists of two parts: database CERIF is compatible with CERIF 1.3 data
format[6] and CERIF inspired database STATISTICS contains indicators out of actual CERIF frame. The data
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about Research and Development Potential on national level , yearly collected to this database are used by
decision makers for set the parameters of state science policy and aggregated reports are accessed to public.

2. Statistical survey in nutshell

Statistical Survey of Research and Development Potential follows and complements statistical surveys of
Slovak statistical Office in area of science and it is announced by the guarantee of the SK CRIS — the Science and
Technology Division of Ministry of Education, Science, Research and Sport of the Slovak Republic. The survey is
administrated by the system SK CRIS provider - Slovak Centre of Scientific and Technical Information.

All organizations engaged in scientific research activities funded from state resources are required to complete
and submit the form "Annual Report on research and development potential". The data collection runs in electronic
form on the SK CRIS website [1].

3. Indicators

The survey focuses on several groups of indicators about R&D organizations [4]in the reference year. They
concerns mainly of innovations as results of research and development process, its objectives, selected economic
indicators, structure of R&D activity (in FTE and natural persons ), substantive focus of R&D activity, laboratory
equipment, structure of outcomes and international co-operation: The form consists of the following parts:
¢ Innovations

¢ Selected economic indicators of legal / natural person research and development (R & D) in the year

¢  The structure of R & D activities

*  The substantive focus of research and development activities

*  The level of laboratory equipment

¢ Structure of research and development outputs

*  Publications, citations and patents

* Participation in the international governmental or non-governmental organization in the field of science and
technology

* International scientific and technical contacts and cooperation: international R & D projects

*  Funding for international R & D projects

*  Professional stays abroad - length of stay and fields of science and technology (S & T)

*  Professional stays abroad - the country of residence

*  Professional stays from abroad - stay and sort by field of S & T

* Professional stays from abroad by country of residence

4. Data model

For statistical survey the separate data model inspired by CERIF attributes was defined. The goal is to collect to
SK CRIS all required information, assure the maximal possible quality and completeness and to avoid of duplicate
insert of data already put to the system at the same time. Consequently, the communication between statistical
module and core entities, and especially registry of organization is very close (Figure No 1). Applies that CERIF
data entities are independent of other data structures. This means that CERIF data model without additional data
structures may work, but the additional modules do not work without the connection on CERIF entities. Some data
from the R&D Potential data collection, however, are put to the database as CERIF data, because fully meet its
structure. For example, the indicator “membership of R&D subject in international organizations” is interpreted as
link entity OrgUnit OrgUnit.
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cfOrgUnit
< >
(<SKCRIS_CERIF>) Sotahidics
cfOrgUnitld — integer sple stOrgUnit_Statistics SStatisticsld integer  <pk>
cfCurrCode  Char(3) <fk> . 5 .
ls— cfOrgUnitld integer <pkfki> ——m stDate datetime
cfAcro nvarchar(256) T " ; ;
stStatisticsld integer <pkfk2> stValidFrom datetime
cfHeadcount Integer ; s .
stValidUntil datetime
cfTum Float
cfURI varchar(512)
[

Figure 1 Link of Form R&D Potential to Organisation as CERIF entity [3]

Data model for statistical survey contains the definition of category groups (stCatGroup, StCatGroupDesc),
which correspond to the range of data, i.e. to tables of form. The value of item in classification schemes is defined
as category (stCategory, stCategoryDesc), see Figure No 2.

stCatGroup stCatGroupDesc
stCatGroupld integer <plk> [~ stCatGroupld integer <pkfii>
cfLangCode Char(5) <pkfk2>
stName nvarchar(2048)
stCategory
stCategoryDesc stCategoryld integer <pk>
stCategoryld integer <pkfkl> | g| stCatGroupld integer <fk>
cfLangCode Char(5) <pkfk2> stValidFrom datetime
stName nvarchar(2048) stValidUntil  datetime

Figure 2 Category groups and Categories [3]

The data model can be illustrated on a form table: Implemented innovation. The data completed to form and
same data from SQL table st/nnovFunding are shown in Figure No 3.

stStatisticsld  stCategoryld stAmountPublic  cfCunCodePublic  stAmountOwn  cfCunCodePublicOwn  stAmountOther  cfCunCodePublicOther

1 2 1101001000001  2553.79 EUR 0 EUR 0
2 2 1101001100001 1297.92 EUR 0 EUR 0 EUR
3 2 1101001200003 10 EUR 0 EUR 0 EUR
4 2 1101001300001 10 EUR 0 EUR 0 EUR

1. Realizované inovécie [~]

Realizované inovacie
Typ ¢ného zdroja
S Fir ie z verejnych|Fi iez y Fi ie z inych
[FACED 2drojov 2drojov zdrojov
(v tisickach EUR) (v tisickach EUR) (v tisickach EUR)

Produktu 2553.79 EUR| 0.00 EUR] 0.00 EUR|
Procesu (technologickd) 1297.92 EUR| 0.00 EUR] 0.00 EUR
Organiza¢na (nové metody organizovania vonkajsich vztahov s ostatnymi organizaciami) 10.00 EUR) 0.00 EUR] 0.00 EUR
Marketingova (vyznamné zmeny dizajnu alebo obalu vyrobkov a sluZieb) 10.00 EUR| 0.00 EUR 0.00 EUR

1. Realizované inovécie [~]

Figure 3 Realized Innovation: Form and SQL data

On the Figure No 6 we can see that the organization has filled four types of innovation, funded entirely from

public sources. Field stStatisticsld expresses assignment of these innovations (categories) to one form. The
StCategoryld field contains identifiers for following type of innovations: [2]
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*  Product

*  Process(technological)

*  Organization (new methods of organizing external relations with other organizations)
*  Marketing (significant design changes or pack of goods and services changes)

5. Process of data collection

At the beginning of data entry the user must create an account in the system SK CRIS to give a record of the
researcher containing his personal profile. Subsequently, a record of the organization that registered person
represents and for which it is responsible is assigned to the researcher record. The system is able create the link
between the organization and the researchers automatically in case that this information can be found in the existing
database. Otherwise, user has to register his organization itself through the application form dedicated for
registration of the organization. Filled form of Research and Development Potential is put to personal space of a
registered organization.

1

Uvodna stranka Nastavenia organizicie Osobny priestor organizacie —

Kerieniovs data SKCRIS  Centrum vedecko-technickjch informacii SR~ Osobny priestor organizicie ~ VVP data
Publikacie
Citacie VVP Novy formular
Inovacie
beteny Datum Rok stav
Produkty podzeh
27.09.2013 2012 odoslany Formular Detail
Podujatia
Laboratdria C« )« ) [5z3)] C» ) » )

Sluzby

Zariadenia

Certifikaty

Déta VWP

Hodnotenie spdsobilosti
Ocenenia

Dokumenty organizécie

Figure 4 Personal space of organization — Filled form saved on Portal SK CRIS

From this part of the user can access historical forms filled in the past by pressing the "form" approach (Figure
No 4), open saved (unfinished) form, and also could create a new form. It is necessary to create a new form every
year.

The system can automatically retrieve data from existing records of organizations, thus eliminating having to re-
entry data such as Organization name, address or Organization ID. It also eliminates the obligation to fill the entire
table: the user chooses always the relevant items of the available options (Figure No 5). The SK CRIS system is also
able to identify and locate missing or erroneous data on related parties of form by using validation tools.
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< Spat 1. Realizované inovacie E]
Realizované inovacie
Typ ¢ného zdroja
Typ inovacie Fi ie zverejnych| Fir ie zvlastnych| Financovanie zinych
zdrojov zdrojov zdrojov
(vtisickach EUR) (vtisickach EUR) (vtisickach EUR)
[Typ inovdcie: vyberte B
Produktu —
< Spit Procesu (technologicka) E

| Procesu (vyrobnd)

@ Organizaéna (nové metédy organizécie prace alebo pracovnych postupov)
Organizaéna (nové metddy organizacie pracovnych zodpovednosti a tvorby rozhodnuti)
Organizaéna (nové metddy organizovania vonkajsich vztahov s ostatnymi organizaciami)
Marketingova (vyznamné zmeny dizajnu alebo obalu vyrobkov a sluZieb)
Marketingova (nové média alebo techniky pre propagéciu produktov)
Marketingova (nové metédy rozmiestnenia produktov alebo predajnych kanalov)
Marketingové (nové metédy ocenenia vyrobkov a sluZieb)

Info emailom | Mapastrdnok | Pravne informacie

Fodporueme

né aktivity na Slovensku / Proje olufinancovany zo zdrojov EU

Figure 5 R&D Potential Form, data entry, part Realized Innovation

The SK CRIS includes a tool that allows by simple database script to find out who has difficulties in completing
the online form. SK CRIS user generally starts to fill the form but do not send it to the database because of errors.
In case that user is unable to deal with the problem by studying the available documentation, he should contact the
operator. Approximately 20 percent of those who was finally successful in form filling, contacted the operator only
on e-mail reminder. In Figure 6 is a command in SQL environment to create a list of organizations that have
successfully sent online form.

select s.stStatisticsId, stDate, o.cfOrgUnitId ,p.cfpaddrid, skICO,cfName,
a.cfAddrline3, a.cfaddrline2, a.cfaddrlinel,cfPostCode, cfCityTown
from stat.stOrgUnit_Statistics o, stat.stStatisticsState s , cerif.cfOrgUnitName n,
cerif.cfOrgUnit_Paddr p,cerif.cfpaddr a
where stcategoryID='1101019000002'and (o.stStatisticsID=s.stStatisticsID
d (p.cfOrgUnitId=o.cfOrgUnitlId) a (p.cfPaddrId=a.cfPaddrId
(0.cfO0rgUnitId=n.cfOrgUnitId cfLangCode like '33K%'
and skEndDate='99989-12-31 0 )2 ' and p.cfenddate='989989-12-31 00:00:00.000"
order by cfName

Figure 6  Select of organisations just sending filled form to database

6. Aggregated report

As it is common in statistical surveys, also the result of mentioned survey is aggregated report [5] containing
several tables of indicators mentioned in part 2 of this paper. Report generation means process of prepared SQL
scripts and procedures running with year as parameter.

Data collection of R&D Potential for year 2012 was the first realized larger data collection in new SK CRIS.
Within the process of collection 339 organisations inserted theirs statistical data. It means that 339 forms had been
collected from which aggregated report was generated . One table, part of aggregated report is on Figure No 7.

7. Conclusion

Statistical Survey of Research and Development Potential is substantial tool to obtain information about Slovak
R&D. Current use of collected data is following: Results of the survey have been presented on Central Information
Portal for Research, Development and Innovation [5] in the form of aggregated tables. The reports are used by
decision makers for set the parameters of state science policy. Selected data from this survey are also used to assess
the potential of applicants for support in technology transfer [7]
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2. Vietky pravnické osoby VV a fyzické osoby VV podla formy hospodirenia

Forma hospoddrenia ECEe fya’cky'::.,; DR

Neznima 4
Rozpoétova organizacia 44
Prispevkova organizacia 39
Neziskova organizacia 11
Hospodarska organizacia 112
Vysoka ikola 19
Verejnopravna inititicia 3
Fyzickd osoba

Spolu 239

Figure 7 R&D Organisations by economy type

Implementation of data CERIF format to module of statistical indicators and its integration into the CRIS system
would allow comparability of collected data , would increase their quality and contextual linkages that would open
the next possibility of use of these data, especially in the field of measurement and evaluation of research.
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Supporting ressarch in Slovakia / Projact co-financed from the EU funds
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