TEOPH A )KOHE ©IICHAMA
THEORY AND METHODOLOGY

JEL classification: C4

STATISTICS OF SCIENCE: STATUS, PROBLEMS AND PROSPECTS

Rakhimova S.A.,
Candidate of Economic Sciences, Professor,
S.Toraighyrov Pavlodar State University,
Pavlodar, The Republic of Kazakhstan
Belyaeva G.N.,
Leading Researcher,
JSC “National Center for Scientific and Technical Information”,
Almaty, The Republic of Kazakhstan

ABSTRACT

Purpose — on the basis of research and analysis of the state of science statistics, to identify problems and
suggest the ways to eliminate them and the prospects for their development.

Methodology — the theoretical method of research, in particular the analysis of the legislative base of the
Republic of Kazakhstan, the system of indicators, the use of methodologies, as well as the method of
information synthesis, the comparative approach, deduction, the dialectical-logical approach, the study and
analysis of international experience, synthesis, and others were used in writing the article.

Originality / Value — the assessment of the formation of the system of indicators of science statistics of the
Republic of Kazakhstan was carried out, the quality was analyzed in comparison with the similar system of
indicators of the Countries of Independent States (CIS) countries, as well as the reasons why the existing
statistical information does not provide the needs of the interested society in complete, reliable, official
statistics about the processes related to scientific activity in the Republic of Kazakhstan.

Findings — Unfortunately, until statistical observation on science does not provide objective initial data for
assessing the scientific potential of the republic; its content, functioning and development. The survey
program is limited in functionality and unrepresentative in content. The system of indicators of dynamic
series is chaotic and does not reflect either the properties or trends of processes occurring in domestic
science. Eurostat's experience in engaging users in the development of statistical monitoring programs is one
of the main ways to improve the quality of statistics in the domestic science. This is especially relevant,
because science becomes the main engine and strategic factor of economic growth.

Keywords — research and development (R&D), methodology, legislation, specialists, users, indicators,
series of dynamics.

INTRODUCTION
Developed countries have achieved positive results, have entered the technological core, thanks to a timely
choice of innovative direction of economic development.

The European Economic Union (EEU) conducts an active policy in determining the ways and key priorities
for further development.

In the Republic of Kazakhstan, the formation of an innovative economy is considered today as one of
the priority areas of development. President of the Republic of Kazakhstan, N.A. Nazarbayev, in his message
to the people of Kazakhstan “Kazakhstan-2030” — “Prosperity, security and improving the welfare of all
Kazakhstanis”, outlined his vision for the future of Kazakhstan’s society and the mission of the republic. One
of the key priorities of the “Kazakhstan-2030” Strategy is economic growth based on the balanced development
of the economy, the gradual replacement of the raw material component in the Gross National Product (GNP)
with high-tech products, including export products and effective use of the country's scientific and technical
potential.
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In the Strategic Plan of the Republic of Kazakhstan until 2020, one of the priority areas of development
is to ensure sustainable economic growth by accelerating diversification through industrialization. The main
goal in this case is to change the economic model and the transition from an extensive type to an intensive,
industrial-innovative development of the economy. In this case, an economic environment is created, where
much attention should be paid to building a national innovation system, including improving the system of
scientific research and development.

The Concept of Long-Term Social and Economic Development of the Russian Federation for the period
until 2020 adopted by the Government of the Russian Federation in 2008 determined that the transition of the
country and its regions to an innovative development path is impossible without widespread introduction of
advanced achievements in science, technology and high technologies in all spheres of human activity.

Focusing on the innovative type of economic development, it is important to highlight the development of
science and technology as a key factor.

This circumstance objectively assumes the presence of a powerful and dynamically developing scientific
and technical potential.

MAIN PART OF THE STUDY

The starting point for a detailed study and further design of possible directions for its development and
effective use is the evaluation, that is, the process of determining the real state of the object with respect to
the desired state or other object.

The analysis of the state of the object is carried out using statistical data, in our case on the basis of
statistics of science. In this regard, it is important that statistics, both as an independent object and as a science
reflecting priority development trends, meet all the requirements that objectively reflect the entire real picture
in the process, since all subsequent decisions are built on the basis of the statistical research method, an
algorithm and a development scenario are built.

The Law of the Republic of Kazakhstan "On State Statistics" states that the tasks in the field of state
statistics are:

1) the formation of statistical methodology;

2) implementation of statistical activities in compliance with the principles of state statistics;

3) meeting the needs of society, the state and the international community in official statistical information
[1].

The principle of significance, objectivity and accessibility is one of the fundamental principles of official
statistics adopted by the European Economic Commission and recognized by Kazakhstani statisticians.

According to the source [2] "Official statistics are an indispensable element of the information system of
a democratic society, providing the government, economic circles and the public with data on the economic,
demographic, social and environmental situation. To this end, official statistical data of practical value are
prepared and disseminated on an objective basis by state statistical agencies to ensure respect for the citizens'
right to public information."

The word "statistics" comes from the Latin word status - the state of things. Originally it was used in the
sense of "political state". Hence the Italian word stato ~ state and statista - the connoisseur of the state. In the
scientific use of the word "statistics" came in the XVIII century. and was originally used in the meaning of
"government" [3].

Statistics, how government should represent such a set of information that would allow to see the processes
occurring in the state, trace their development, direction and speed.

However, the Law on State Statistics, approved by the President of the Republic of Kazakhstan on March
19, 2010, No. 257-1V, specifies Article 1. P.16, that the object of statistical observation is a socio-economic
object and (or) a phenomenon or their totality, which should be quantitative and (or) qualitative characteristics
are collected, and statistical observation itself is a scientifically organized collection of primary statistical data
on the object of statistical observation [1].

An analysis of the laws on the statistics of the post-Soviet republics shows that in most countries statistics
are aimed at collecting information about an object or phenomenon and does not involve monitoring the
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development of the process. In general, this gives only general information, making it impossible to monitor the
processes that are taking place. In most countries, new statistics are formed under the influence of consultants
from international organizations, for which the minimum sufficient level of information is formed at the level
of the state as a whole.

However, in view of the large inertia in most of the republics, the formation of statistical data on the
principles that were laid down in the Soviet times continues.

At the same time, in a number of countries, such as Armenia, the Russian Federation and Uzbekistan, it is
clearly defined that the main purpose of statistical observation is the collection and presentation of information
on processes.

For example, in the Federal Law of the Russian Federation in Art. 1 it is written that the purpose of the law
on statistics is the creation of legal bases for the implementation of a unified state policy in the field of official
statistical recording aimed at providing information needs of the state and society in full, reliable, scientifically
sound and timely provided official statistical information on social, economic , on demographic, environmental
and other social processes in the Russian Federation. Further, in article 2, paragraph 3, it is determined that
the official statistical information is the consolidated documented information on the quantitative side of mass
social, economic, demographic, environmental and other social processes in the Russian Federation [4].

One of such socio-economic processes that require statistical observation is scientific and technical
activities in the state.

In the Russian Federation, this activity is described in such areas as the availability and development
of fixed assets, the costs of science from all sources of financing, the amount of work by type of work and
services, internal costs for individual, state programs or promising areas of science, as well as for research and
the development of new and improving existing products, technological processes, as well as the number of
part-time workers, which allows you to determine the involvement in science of teachers of higher educational
establishments and other workers. Such a survey provides the most complete information about the object of
the survey and the process of development of the phenomenon from one source of information.

The Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan also
conducts annual statistical supervision of organizations engaged in the implementation of scientific and
technical work. The indicators on which this observation is conducted are summarized in the form of statistical
observation with the index 1-science, whose system of indicators, unlike similar statistical surveys of the
Countries of Independent States (CIS) countries, characterizes only the implementation of R & D, and not the
scientific and technical activities of both the organization and the science of Kazakhstan in whole.

During the formation of the State Program for Industrial and Innovative Development of the Republic of
Kazakhstan for 2015-2019, an increase in the share of domestic expenditure on research and development from
gross domestic product to 2% is planned in the section "Goals, objectives and target indicators in innovation
sectors" [5].

The Program also says that innovative sectors of the economy represent all the sectors of the so-called
"new economy", the development of which is largely determined by the results of research and development.
The development of new innovative sectors and the creation of science-intensive industries cannot be solved
without the development of domestic science. Therefore, it is so important to have complete information about
the scientific potential, which represents the totality of its intellectual, institutional and material resources in
all branches of science and types of scientific research.

In accordance with the International Frascati Manual for Statistics on Research and Development, two
main input indicators are measured: the costs of R & D and personnel involved in their implementation.
However, it is important to know and consider that these are recommendations. Considering the fact that the
statistics is not only cognitive, but also applied, the narrowness of the indicators is fraught with the fact that
in the case of referring to other statistical surveys, the range of surveyed organizations engaged in scientific
research and development may not coincide with the circle of technical surveys of the latter. As a result, the
basic principle is violated and incomplete or distorted information appears, unable to reflect the desired in full
and in the process.

Central Asian

ISSN 2224 - 5561 46 Economic Review




TEOPUA 1 METOLOJIOTI' A
THEORY AND METHODOLOGY

In order to characterize such a phenomenon as scientific and technical activity, two main input indicators
are offered by statistics, but to describe the process, this information is not enough. It is impossible to determine
the conditions under which the process of science formation and R & D performance takes place. There is no
description of the availability, condition and development of the fixed assets of the organization engaged in R
& D. It is impossible to plan scientific research without knowing the material base of the objects involved in
the works.

It is not possible to obtain information on the costs of scientific work in the priority areas of science,
technology and technology development or socio-economic goals, government programs, which are usually
financed from the state budget. There is no possibility to control the process of using budget funds by statistical
methods, which generates such phenomena as corruption, theft or misuse of funds.

From the statistical observation, such sections of scientific and technical activities as scientific and
technical services fell out, as a result, entire scientific organizations with a volume of work for hundreds of
millions were not considered, or their activities were classified incorrectly, which led to a distortion of the
results of the information provided.

To determine the domestic policy and to identify its effectiveness, it is important to improve the system of
indicators of state statistics by internal forces, which must be of an integral, holistic, systemic nature, reflecting
the entire process.

Kazakhstan, like most CIS countries, improves the system of indicators of state statistics with the
involvement of international consultants whose main purpose is to provide objective and reliable information
at the state level to international organizations such as the World Bank, Eurostat or UNESCO, respectively,
the question of how the internal statistics go into the background, or even does not matter. As a result, the
statistics of Kazakhstan, existing at the expense of the state budget, is aimed at satisfying only the needs of
these international organizations.

The methodology developed by the Organization for Economic Co-operation and Development (OECD)
for the formation of key indicators on science statistics (Frascati management) is recommended as a standard
practice for assessing R & D by the international community.

In Kazakhstan, this technique has been used since the organization of this statistical observation, embodied
in the form 1-science.

The Committee on Statistics was ashamed of the consultants from the statistical office of Finland to
audit the existing form. As a result of joint efforts, the "Methodology for Forming Indicators of R & D and
Innovation Statistics" dated 20.12.2013 for No. 36 [6] was approved.

In fact, this is a truncated version of Frascati's leadership, which not only does not take into account the
national legislation, but some provisions of this Methodology contradict the normative and legal acts of the
Republic of Kazakhstan.

So, for example, in accordance with the Methodology, as well as instructions for completing the statistical
survey form 1-science, the number of employees performing scientific research and development (ie,
researchers) - refers to the number of workers directly involved in R & D, with account managers, managers
and administrators.

The list of specialties of research and development organizations that belong to the category of specialists
of researchers is legislatively enshrined in such documents as the classifier of occupations of the Civil Code
of the Republic of Kazakhstan 01-2005 (1237), having the status of the State Standard, the Qualification
Reference Book for positions of managers, specialists and other employees, developed on the basis of this
standard, in which the whole section is devoted to the list and qualification characteristics of the posts of
employees employed in the research scientist engineering, technological, design and survey organizations. For
administrative officers, a list of the names of the positions of employees belonging to administrative personnel
has been developed and approved, in which all administrative posts relating to research specialists are listed.
In none of these documents do managers and administrators treat scientists.

In each organization, a staffing table is being prepared with job descriptions and qualification requirements
for the employee in accordance with the listed documents. Therefore, there is no need to find out who, how
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much and what did, as required in the approved Methodology. This approach to determining the category of
personnel is also recommended in the Frascati manual (paragraph 325).

To characterize the workforce both in the manual and in the Methodology, the following age categories
are proposed:

— up to 25 years;

— 25-34 years;

— 35 - 44 years;

— 45 - 54 years;

— 55 - 64 years;

— 65 years and over

Such an age breakdown does not carry any practical information.

The following age categories are defined in the relevant legislative acts of the Republic of Kazakhstan:

— up to 29 years - youth; a young specialist - social relations in this age group are regulated by a special
law on state youth policy [7];

— up to 35 years old - young scientist - is regulated by the Law on science [8];

— up to 58 years - women - age of retirement (before 01.01.2018);

— up to 63 years - men - retirement age [9].

For evaluation and planning, these age characteristics must necessarily be present when characterizing
scientific personnel.

In order to characterize the financial costs, the Frascati management [10, paragraph 237] recommends
that only current expenses be allocated to R & D types, financial means invested in the reporting year for the
purchase of machinery and equipment, or other capital investments can not constitute an overhead charge for
only one year. However, in statistical reporting, the total volume of all internal costs is distributed, including the
costs of fixed assets (machinery, equipment, buildings, etc.) that are capital costs. Based on this, the indicator
of internal costs by types of R & D is not representative, that is, it does not give an objective idea of how costs
were allocated by types of R & D or by branches of science.

In statistical form there is no indicator for the number of part-time workers and persons who performed
work on R & D under civil law contracts. Instead, data are given on the amount of hours worked by them for
R & D work. These data, without taking into account the number of employees, do not carry any analytical
component.

Data on the number of part-time workers and persons working under civil-law contracts are necessary to
determine the involvement of workers in the research process, especially scientific and pedagogical workers. in
accordance with the law "On Science" the main type of activity carried out by a higher educational institution,
along with the educational one is scientific, scientific and technical and innovative.

In the statistical bulletin there is no data on higher education institutions that submitted a report on the
implementation of scientific and technical work (not the sector of higher professional education), although
according to the law, statistics are obliged to collect and aggregate information on both scientific and pedagogical
workers and in terms of volume, carried out by universities work.

One of the important tasks facing statistics is to study the changes in the analyzed indicators over time. To
solve this problem, chronological series (series of dynamics or time series) are constructed.

The correct construction of the series of dynamics obeys a number of requirements, one of which is that
the indicators of a number of dynamics should be comparable in content, i.e. are calculated according to the
same methodology in the same way. When the methodology is changed, a number of previous periods are
recalculated using the new calculation method.

However, the dynamic series on the statistics of science are simply interrupted and there is no question of
any recount of speech.

The current state statistical reporting on science from the form of the state survey has become a form for
obtaining an array of internationally comparable data.

At the same time, as international statistics work, in particular, Eurostat statistics are clearly visible from
the report of the European Statistical System for 2014.
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Here are just two examples of how the statistical system in Eurostat is formed.

How does the ESS function?

Eurostat, together with the representatives of the relevant national statistical offices, develops
proposals for new or updated data collections and prepares new statistical methodologies. Years of intensive
discussion and refinement may be required to ensure that the views of all member States are taken into
account and to find the best solution for the entire European statistical system.

Once agreed, the proposals are submitted to the European Committee on the statistical system (ESCC),
which is the highest body of the ESS. It consists of the heads of NSIS of the member States and is headed by
the Director General of Eurostat. Liechtenstein, Iceland and Norway, within the framework of the agreement
on the European economic area (EEA) and Switzerland, within the framework of the agreement between the
EU and the Swiss Confederation on cooperation in statistics, participate fully in the EESC without the right to
vote. Other participants are observers. The ESCC meets four times a year and its task is to provide professional
guidance for the development, production and dissemination of European articles and to discuss strategic
issues for the development of the ESS.

What is the involvement of data users?

Statisticians strive to produce statistics that meet the needs of their users. Regular dialogues with
data users in the production of statistics at the national and European level. The European Statistical
Advisory Committee (ESAC) was established in 2008 and represents users and other stakeholders of
European statistics, such as the scientific community, social partners and civil society, as well as institutional
users such as the EU-rope Confederation of business, the Committee of regions and the European
Parliament. The role of the Committee is to ensure that user needs are taken into account in the development
of statistical programs within the ESS.

CONCLUSION

The development of new technologies, innovative activity is becoming a determining factor in the
development of the real sector of the economy, which has an impact on science-intensive industries. In this
regard, the main task is to stimulate scientific activity, and as a result to obtain new knowledge and new

technologies that are the foundation of innovation activity.
The scientific potential, in all sources of information, is understood to mean the totality of its intellectual,

institutional and material resources that facilitate the creation and dissemination of new knowledge. Qualitative
assessment of scientific potential is a guarantee of effective development of innovations in the social, economic
and industrial spheres [12].

Unfortunately, until statistical observation on science does not provide objective initial data for assessing
the scientific potential of the republic; it is content, functioning and development. The survey program is
limited in functionality and unrepresentative in content. The system of indicators of dynamic series is chaotic
and does not reflect either the properties or trends of processes occurring in domestic science.

Eurostat's experience in engaging users in the development of statistical monitoring programs is one of
the main ways to improve the quality of statistics in the domestic science. This is especially relevant, because
science becomes the main engine and strategic factor of economic growth.
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PE3IOME

[locraBneHHbIe B CTaThe BOMPOCHI BeChbMa aKTyallbHbBI JUIsl YOBJIETBOPEHHUSI MMOTPEOHOCTEH BCEX CIIO-
eB 00IeCTBa B MOJIYYCHUH PEIPE3CHTATUBHOMN cTarncTudeckoi uH(opmanuu. Ctarhs TOCBSIIECHA OLICHKE
(bopMHpOBaHUsI CHCTEMBI ITOKa3aTeleil craTucTuku Hayku PecryOnukn KazaxcraH, WX KauecTBO B CpaBHEHHH
C aHAJIOTMYHOW cucTeMol mokasareneil crpan CHI'; ucnonb3oBaHre MeXIYyHApOIHBIX PEKOMEHIAINH Mpu
coope u nyonukaruu gaHHbix HUOKP, rapmonusanus ¢ 3akoHojarenbHoi 0a3oi Pecniyonuku Kazaxcras,
HN3Yy4YCHUC NPHUYUH, 110 KOTOPBIM UMCIOIIAACA CTATUCTUYCCKAA I/IH(bOpMa]_[I/ISI HEC oGecnequBaeT HOTpeGHOCTI/I
3aMHTEPECOBAHHOIO OOIECTBA B IMOJIHOM, JO0CTOBEPHOU, O(DUIIMATIBHON CTaTUCTUKE 10 MPOIECcaM, CBs3aH-
HBIM C Hay‘{HOﬁ ACATCIBbHOCTBIO B Pecny6n1/n<e Kazaxcran. HpI/I HalnmrCaHuU CTaTbU MCIIOJIB30BaH TCOPCTUYC-
CKUI METOJl MCCIIeZIOBaHMsI, B YACTHOCTH aHAJIM3 3aKOHOJAATeIbHOM 0a3bl PecryOonmuku KazaxcraH, cucTeMsl
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rokasareJsieil, UCIOJIb30BaHUEe METOMK, a TaKKe METo]] 00001IeH!s HH(OPMAIIMH, CPABHUTEIILHBINA TOIXOI,
JMEAYKIHS, TUATCKTHIECKO-JIOTHUECKUH MTOIX0d, U3yUYeHNEe U aHAIN3 MEKIyHAPOIHOTO ONBITA, CHHTE3 U JP.
[Ipu cymiecTByroOIIEM MOX0/I¢ K (OPMUPOBAHUIO CTATUCTUYCCKON MH(DOPMAIIUU B 001aCTH HAYKH TOCYIapCT-
BEHHAs CTATUCTHKA HE B COCTOSHUM YJIOBJICTBOPUTH IMOTPEOHOCTH T0JIb30BaTeliel. be3 TecHoro corpynHuye-
CTBa C MOJIb30BATEJISIMU JJAHHBIX B JIJI€ MOJTOTOBKU O(QHUIIMAILHOM CTATUCTUKU OHA OCTaHETCs HHPOpMaruei
JUTsE 00IIIeTo pa3BUTHS 0€3 MPAKTUYECKOrO IPUMEHEHHUSI BHYTPH CTPaHBbI.

TYUIH

Makasanarbl KOTEPUIII )KaTKaH CypaKTap OKUISTTI CTaTUCTUKAJIBIK aKIapaTThl ajlyFa KOFAMHBIH OapIibIK
TONTAPbIH KaHAFATTAHJBIPY YIIIH ©3eKTi Ooubin Ta0Oblaanbl. Makana Kasakcran PeciiyOiuKachbIHBIH FHIIBIM
CTaTUCTUKACHI KOPCETKIIITEPiHIH )KYHEeCiH KalbITacTIPY, onapabiH carackl TM/] enaepinin ykcac xxyieciMmeH
CaJIBICTBIPFaH/Ia canachlH Oarajiayra apHaliFaH; FhUIBIMU-3EPTTEY JKOHE TXKIPUOEiK-KOHCTPYKTOPJIBIK
JKYMBICTAp Typajibl MOJIIMETTEPl JKUHAY JKOHE jKapusjiay OOWBIHIIA XaJbIKAPAJBIK YCBIHBICTAPIIbI Maiaa-
nany, Kazakcran PecrnyOiuKkachIHBIH 3aHHAMAJIBIK 0a3achIMEH YHJICCTIPY, KOJJIAHBICTAFbl CTATHUCTUKAJIBIK
aKnaparThiH My/ieil KoramHabiH Ka3akcran PecryOnuKkachiH/ia FRUTBIMUA KbI3METKE KATBICTHI MPOLIECTEP TY-
paJibl TOJBIK, CEHIMI JKOHE PECMHU CTATHUCTHUKAFa KQKETTUITH KaMTaMachl3 €TIEeUTIH ce0enTepiH 3epTTey-
re apHajgraH. Makaja ja3raH Ke3Jle TSOPHSUIBIK 3epTTey 9/ici, oHbIH imiHae Kazakcran PecnyOnukachIHbIH
3aHHaMaJIbIK 0a3achlH TaJIay, MHIMKATOpJIap KYHecl, olicHaMaap/ipl Haiiaiany, COHlali-aK akmapar KuHay
O/IiCl, CaJIBICTBIPMAJIbI TACII, IIErepiM, IHATCKTUKAIBIK-JTIOTHKAJIBIK TACUI, XaJbIKapallblK TIKIpHOEHI 3ep-
JIeJIey JKOHE Talljiay, CHHTE3/Iey *oHe T.0. maiijananraH. FhUlbIM callaChIHaFbl CTATUCTHKAJIBIK aKIIapaTThl
KaJIBINITACThIPYFa KATBICTBI KOJJIAHBICTAFbl KO3KapaclieH, MEMJICKETTIK CTaTUCTHUKA IaiiaiaHyIlbLIap/biH
CYpaHbICTapbIH KaHaFaTTaHbIPa ajMaii/ibl. PecMU cTaTUCTHKAHBI KAIBINTACTHIPY YIIIIH JSPEKTEp/Ii Haiiiana-
HYIIBUIAPMEH ThIFbI3 BIHTBIMAKTACTBIKTA 00JIMaca, OJ1 €JI IIIHJIe 1C JKY3IHE KOMAaHYChI3 JKaJIbI JaMy YIIiH
aKrapar OoJIbII Kajia Oepe/i.
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