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1. Introduction

The present-day situation of the Russian R&D sector
reflects the inpact of econonmic, social, and political factors
associated with the dramatic changes of the transition from
the Soviet Union to the Russian Federation and from central
pl anning to a market system

A drastic downsizing of R&D under severe economc crisis
has been acconpani ed by qualitative changes testifying to the
high wviability of the Russian science and its gradual
adaptation to the conditions of market econony. El aboration
and inplenentation of the national S&T policy in this new
environment requires a conprehensive analysis of current R&D
trends and assessnment of its future prospects. Therefore,
statistics is beconmng a necessary tool for the devel opnent of
efficient policies and its role is strengthening alongside
with further conplication of phenonena and processes taking
pl ace in the R&D sector.

Thi s paper describes the nodern historical background of
the Russian R&D statistics. Its current organisation and the
strategy of the Centre for Science Research and Statistics are
exam ned from the viewpoint of responding to policy needs.
Maj or net hodol ogical peculiarities and statistical surveys are
di scussed. The paper concludes with the nearest objectives to
further pronote R&D and innovation statistics in Russia.

2. Historical background

2.1. R&D statistics under centralised pl anni ng

The econonic systemthat domi nated in the former USSR for
over seventy years was based on the state ownership for all
kinds of resources, and centralised planning. The ngjor
deci sions were made by the supreme Communi st party | eadership
and the governnent. The procedures of rigid admnistrative
pl anni ng used el sewhere in the Soviet econony were applied to
S&T as wel I.

Subsequently, the official role of statistics was linited
to the control over the execution of plans by enterprises and
the information support of the governnental deci si ons.
Statistics was based on gross indicators and ill-suited to



anal ytical needs. The interest in nethodol ogical studies was
reduced, sufficient achievenents of donmestic and international
statistics were underestinmated. The Soviet data were, as a
rule, inconpatible with the international standards because of
the differences in the objects of surveying, definitions and
classifications, nethods of accounting, data collection and
processing. The public access to the data and the scope of
statistical publications were m serable.

According to the general principles of the Soviet
adm nistrative system al | statistical activities were
i mpl emrented under the auspices of the respective governnental
agency - the State Conmittee on Statistics of the fornmer USSR
The Commttee operated as a general-profile agency. The data
collection was organised in a way minly comon for all
sectors of the national econony (industry, agriculture,
construction, etc.), including R&D, on the basis of universal
mandatory reporting of legal entities. As a consequence, the
resulting statistics lacked flexibility.

R&D statistics was one of the youngest branches of the
Sovi et economc statistics. However, it existed in the above
environment and, being considered as a lowpriority activity
at the Conmittee on Statistics, fared poorly. A specialised
division in charge of R& data collection was established
there only in 1987, although a few data series had been
provided wthin a framewrk of | abour and financi al
statistics. In conparison, it is worth noting that this field
of statistics has been actively developed in the OECD area
since early 1960s.

Up until 1989, the predom nant concept of R&D data
collection was the coverage of specific types of institutions
(depending on the nature of particular surveys) versus
activity-based approach used internationally. The raw data on
R&D were grouped in accordance with the so called All-Union
Classification of Branches of National Economy which included

the branch ‘‘Science and Scientific Services' . This given
branch traditionally conprised research institutes, design
or gani sati ons, experi nment al enterprises (wi t hout seri al
production), as well as sone non-R& organisations (for
instance, on the exploration of marine products, weather
noni tori ng, geol ogi cal expl orati on, etc.). However, this

sector did not cover those units of industrial enterprises and



hi gher educati on institutions directly performng R&D.
Furthernore, the sector ‘‘Science and Scientific Services'' was
a subject only to enploynent statistics, and the data did not
refl ect even the overall national R&D effort.

Statistics on R& funding was represented by the
expenditure on science calculated as the sum of volune of all
projects performed by R&D institutions (notw thstanding types

of activity) and separately neasured capital investnent in
S&T. Included there, the amunt of wrk fulfilled on a
contract ual basis was credited both to perfornmers and
contractors. This nmeant, in fact, duplication in the

measur ement of costs, and the proportion of such double count
reached, according to our estimates, one-third of the overall
value. Such data on S&T expenditure till 1989 had been
collected by the Mnistry of Finance independently from those
on personnel .

Being represented by a mxture of data which covered
di fferent universes of enterprises and were inconpatible wth
each other, R&D statistics of that tinme mnisrepresented
nat i onal R&D trends, especially in the international
perspective. One of the mmjor reasons nmay be attributed to the
absence of a national S&T policy per se under the centrally-
pl anned econony. The focus at the former USSR State Conmittee
on Science and Technol ogy (SCST) was put on devel opnment and
control of S&T plans. This agency used to be a passive user of
information on those plans’ fulfillment provided by the
Conmittee on Statistics, whereas the latter did not have any
interest to expand data collection beyond such utilitarian
tasks. Thus, the lacking feedback between data users and
producers did not allow to develop the Soviet R&D statistics
in line with the international practice. That was true also
for other COVECOM countri es.

2.2. Reforns of ‘‘perestroyka’’

Refornms of ‘‘perestroyka’’ in 1986-90 were in part a
response to a disappointing record of economc and S&T grow h.
This policy reinforced decentralisation with nore decisions
nmade at enterprise and departnental levels. R& institutions
becane nore independent in the selection of research
obj ectives and received a right to create project portfolios
on the basis of negotiated contracts wth enterprises.



Al though it occurred that partial reforns in the absence of a
real market environment could not correct distortions in a
unbal anced R&D system ( Gokhberg, et al., 1997).

I ntroduction of new economic and political arrangenents
for the R&D sector required respective approaches to neasure
R&D effort at different levels. In response, the Laboratory of
R&D Statistics was set up at the Research Institute for
Statistics of the USSR State Committee on Statistics in late
1988."' Its mission was to radically inprove the nethodol ogy of
R&D statistics. Since then nmethodological studies in R&D
statistics has gai ned continuous character.

An imrediate effort by the above Laboratory was to
attenmpt systematizing R&D indicators which resulted in a
subsequent publication accepted by the Cormittee on Statistics
and recomended even by the COVECOM Statistical Division to
Menber countries (State Comrittee....., 1988). That tine a few
princi ples have been already formulated to becone i muanent for
all further nethodol ogical and practical developnments in R&D
statistics (Gokhberg, 1990):

e Provision of a realistic picture of R&D input and
output reflecting actual potential of the nation. Statistics
should react to the requirenents and priorities of S&T policy
not only neasuring current trends, but also allowing to
predi ct future changes.

e Coverage of al | R&D- per f or m ng institutions
notwi t hstandi ng their departmental and sectoral affiliation.

e Introduction of international standards into R&D
statistics. Statistical information on R& in the country nust
be internationally conparable in order to include them into
international data series.

e Links between R&D and other branches of statistics
(enpl oynment, education, enterprise, foreign trade, etc.).

e A flexible system of data collection nmethods using its
various fornms adequate to specific statistical tasks. This
requires high-quality planning and coordi nation of censuses,
regul ar reporting, sanmpl e surveys, and soci ol ogi cal
i nterrogations.



These principles served as a basis for considerable
restructuring of the nmethodology and practice of R&D
statistics undertaken during 1989-90 to neet a new chall enge
of nore freedom for R&D wunits. The Laboratory designed a
national R&D survey which was inplenmented by the Commttee on
Statistics in 1989 as a nandatory reporting of R& units named
1-Sci ence, and since then it has becone annual. The survey for
the first time nade available coordinated data on R&D
personnel, expenditure, and fixed assets for both the forner
USSR and its republics, including Russia. A set of indicators
new for the national statistics but wdely used by the
i ndustrially devel oped nations was introduced, including those
on R&D personnel by occupation, current R&D expenditure by
type of activity, etc.

However, these positive changes occurred in a situation
when the Committee on Statistics still possessed all the
responsibility to collect and dissem nate statistical data,
whereas users actually did not have any sufficient influence
on statistics. Still existed differences between general
principles of accounting and statistics in the country and
those used internationally made it difficult, sonetinmes even
i mpossible, to inplenment internationally recognised concepts
into R&D statistics independently fromthe overall revision of
econom ¢ and social statistics. Due to the bureaucracy in the
former central statistical office and a lack of efficient
support from the user agency, nethodol ogical reconmrendations
by the above-nentioned Laboratory were adopted by statistical
authorities with certain obstacles and only in fragnments.

Furthernore, the order of the statistical data collection
and processing which existed in the fornmer USSR did not
pronmote the dissemnation of ideas on the internationa
standartisation of R&D  statistics. Only t he centra
statistical office was responsible for the all-Union data
aggregati on and t he conpl etion of guestionnaires of
i nternational or gani sati ons. The republican statistica
agencies, e.g., the Russian one, have been yet delivered from
the necessity of being acquainted with the internationa
statistical standards.

' The Laboratory was headed by Dr. Leonid Gokhberg and conposed of several

schol ars experienced in R& statistics and anal ysi s.



Therefore, the 1-Science survey nethodol ogy was a ki nd of
a conproni se between requirenents of inpartial assessnent of
R&D trends, requests of the government, and linitations put by
the official statistics. Nevertheless, the survey positively
affected both S&T policy and statistics bringing the latters
closer to international standards. This was due to the fact
that the enphasis was laid on R&D S&T activities of
establi shnments (industrial enterprises, higher education and
research institutes, etc.) rather than the overall accounting
of their works. This change of nmethodol ogy has paved the way
for a better estimation of R&D personnel and expenditure. Many
new indicators relevant for analytical purposes, like the
estimate of R&D expenditure as a percentage of GNP, has been
al so in use since then.



2.3. R&D statistics in transition

The transition to a market econony since 1991 has had a
maj or inpact on R&D. The dom nance of state-owned enterprises
has fallen sharply. A further factor has been the
decentralisation of decisions with a decline in the role of
the central government and an increase in that of industrial
associ ations, enterprises, and | ocal authorities.

It has been acconpani ed by a series of nmjor organisation
transformati ons, beginning at the highest levels of state
managenent and extending to individual R&D institutes. The
changes at the top occured as the Russian Federation
supplanted the Soviet Union. Many branch nministries were
closed. Privatization of R& institutes, the establishnent of
large financial and industrial groups and the founding of
technol ogi cal | y-ori ent ed smal | busi nesses created new
organisation fornms for S&T activity. Changes at the top
reflected the search for public policies to preserve the nost
val uable part of the R&D sector. In the individual R&D units,
the changes reflected a search for ways to survive in the
econom ¢ crisis that has burdened Russia since 1991 (CGokhberg,
et al., 1997).

These new realities required nore active role of a S&T
policy agency which, in its turn, could not be realised
wi thout sufficient information support. This was officially
recogni sed by the |eadership of the Mnistry of Science and
Technology (MST) which initiated the establishnent of the
Centre for Science Research and Statistics (CSRS) at the
begi nning of 1991. Behind it, there was an idea to devel op
both R& policy studies and statistics under the sane
auspi ces, thus providing for necessary links and feedbacks. It
was assunmed that such a conbination would allow to produce
statistics adequate to nodern requirenments, whereas, on the
other hand, the policy elaboration could be better proved by
rel evant data

At the sanme tinme, the disintegration of the USSR heavily
aggravated the statistical system The USSR State Committee on
Statistics in charge of statistical methodology and surveying
was abolished. The new statistical agency established on its
base - the Intergovernnental Conmittee of the Comonweal th of
I ndependent States (CIS) - has not have any legal rights for



primary data collection. |Its authority has included only
technical recomendations for statistical offices of the
Menber countries and obtaining from them a linmted series of
national totals.

As regards the State Committee on Statistics of the
Russi an Federation, its role until 1992 had been linited only
to data collection in Russia and its transfer to the fornmer
USSR central statistical office for further processing. This
agency, as a rule, was not involved in the studies in the
nmet hodol ogy of R&D statistics and did not have any experience
and resources for the inplenentation of i nternational
st andar ds.

The transition to the rmarket econonny has caused
conplication of economic and social processes, formation of a
new state regul ati on mechanism In this respect, it has becone
i npossi ble and senseless for the statistical office to keep
all the information in one hands. The new situation has
obvi ousl y required denmonopol i sati on of t he nat i onal
statistical services, when particular governnmental agencies
should be entitled to participate in various ways in
statistical data collection regardi ng ar eas of their
responsibility.

In the first years of transition, the sharp economc
crisis which strongly affected the R&D sector required naking
urgent decisions on S&T policy against the background of
| acking conprehensive and regular i nformati on. Anot her
devel opment was the greater integration of Russia into the
i nt ernational R&D  community. Partici pation of Russi an
scientists and engineers in international S&T projects,
enpl oyment abr oad of Russi an resear chers, and t he
est abl i shnment of foreign conpanies and joint vent ur es
involving Russian and foreign organisations has neant the
entrance of Russia into the international S&T market. Al ong
with strengthened intergovernnental S&T co-operation, al
these highlighted an urgency of adoption of the Russian R&D
statistics to international standards adjusted to market
condi tions.

The official statistics faced with a need to reorganise
its overall system but did not have any real capabilities to
react to the nodern changes in S&T and, consequently to neet
the new requirenments of market-oriented S&T policy-nmaking.
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Thus, nethodol ogi cal and organisational isolation of R&D data
collection from the system of elaboration and inplenmentation
of S&T policy became a crucial factor which hanpered further
i nprovenent of R&D statistics in Russia.
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3. The strategy of CSRS

3.1. The mission and organi sational structure

The main objectives of CSRS activities have been
identified as foll ows:

e to develop R&D and innovation statistics in the Russian
Federation, and to supply policy-makers wth conprehensive,
up-to-date, and internationally conparabl e data;

e to analyse and forecast trends in S&T;

e toO dr aw reconmmendat i ons on devel opnent and
i npl erent ati on of the national S&T policy;

e to publish and dissem nate statistical data, analytical
revi ews, and policy st udi es to inform Russian and
international conmunities on the national S&T system in
Russi a.

C ear understanding of this mission has brought to a
quite sinple and transparent organisational structure of the
Centre. It is conprised of three departnents, and their
responsibilities are reflected in the titles:

o Departnent of R&D Statistics;
o Departnent of S&T Policy and Forecasting;

o Departnent of Informatics.

Such an organisation which has been nmaintai ned since the
establi shnment of CSRS is based on the obvious |abour division
aimed at the comon predestination of the Centre. Decisive
role in the success of this approach belonged to the careful
selection of highly-qualified and notivated personnel. The
core of the CSRS staff was forned out of the above-nentioned
Laboratory of R&D Statistics’ team which was assigned to the
CSRS Departnment of Science Statistics and also that of S&T
policy experts from the Acadeny of Sciences. Since then, new
staff menbers have been hired as additional tasks requiring
specific expertise have energed.

Anot her inportant factor was a dual subordination of the
Centre to MST and the Acadeny of Sciences. CSRS possesses
extensive contacts wth the government and its various
agencies in particular, at the same time since the very

12



begi nning the Centre has been al so considered as a part of the
scientific community. This gave a feeling of both user needs
and internal problens of the R& sector. It allowed CSRS to
properly identify its role in devel oping new nethodol ogical
and organi sational approaches to R&D statistics and to becone
a leader in this area in Russia.

3. 2. Understandi ng of user needs

To identify potential users and screen their interests
was and still is a corner-stone of the CSRS strategy. In a
denmocratic society, the governnent is no longer the only user
of statistics. It should be also targeted to entrepreneurs,

anal yst s, gener al public, and international communi ty.
Moreover, the nechanism of elaboration and inplenmentation of
S&T policy has becone nor e sophi sti cat ed i nvol vi ng
coordination of interests of different authorities (the
Parl i ament, t he Presi dent Adm ni stration, t he Feder al
Governnment and its particul ar agencies, regional governnents),
non- gover nnent or gani sati ons, i ndustri al associ ati ons,

enterprises, and scientific comunity per se.

Initially, in 1991-92, MST was considered as the first
i medi ate user of R&D statistics. The Mnistry is the federal
agency responsi bl e for devel opi ng, coordi nati ng and
i nmpl ementing state S&T policy; determ ning the governnent R&D
budget; coordinating the general devel opment of the Russian
S&T, and pronoting international co-operation in this sphere.
The Mnistry’'s officers were supposed to make well-bal anced
decisions on S&T policy under new economc and political
conditions. Al though, they were not provided yet wth the
needed information and sonetines even did not understood a
possi bl e outconme of the relevant data availability.

Conprehensi ve investigation of short-term and |long-term
obj ectives of MST has becone an integral part of the CSRS
planning. It was decided to gradually start introducing CSRS
statistical devel oprent s into current and prospective
deci si on-maki ng. Each new project provoked further interests
thus helping to shape demand for nore anbitious statistical
activities of a larger scale. It was already true for the
first CSRS projects ainmed simultaneously at the inventory of
avail able data and assessing the state of its sources after
the break-up of the USSR, and also summing up the Soviet R&D

13



trends. This study resulted in the first in Russia specialised
publications on R& statistics (CSRS, 1992a, 1992hb).

To neet requests of different MST departnents, in 1991-
93, CSRS devel oped t echni ques and practi cal tool s
(questionnaires, software, and data bases) for a variety of
ad-hoc surveys. Anong the nost inportant of them there were
t hose devoted to the follow ng subjects:

e Stock and flows of R&D personnel at the Russian Acadeny
of Sci ences.

e Unenployed scientists and engineers (qualification
gender and age, occupation, causes of unenploynent, and job
pl acenent).

e Post-graduate students in najor universities (activity,
qgual i fi cation/ experi ence, career i ntentions, parents
qgual i fication and occupation).

e Money incone of researchers (value and sources,
secondary enpl oynment, and living conditions).

e Emgration of researchers (stock, qualification, and
countries of destination).

e Inventory and state-of-the-art of unique research
i nstal |l ati ons.

e Experi nental base of R&D  wunits (availability,
privatisation, personnel, equipnment, and production).

e Production of scientific instrunments.

e R&D expenditure in defence industry R& institutions in
conversion to civil orientation

e Devel opnent of new technol ogi es (destination, technica
| evel, and transfer).

This denonstrates a spectrum and speed of CSRS activities
already in the first years of its existence. Mst of the above
studies were inplenmented and resulted in publications, though
few of them finished with only technical reconendations.
Neverthel ess, the internal outcone of such intensive efforts
was the increased nethodol ogi cal experience, the creation of
capacities for data processing, analysis, and publications.
Externally, the growing reputation and efficient results of
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CSRS have attracted attention of other interested bodies, |ike
the Parlianent, the Presidium of the Russian Acadeny of
Sci ences, the Mnistry of Econony, the Mnistry of Finance,
the Mnistry of Labour and others, which have also becone
clients of the Centre. Later, governnents of Mscow and
St. Petersburg, where najor R&D efforts have been traditionally
concentrated, has joined the CSRS clientelle |ooking for
information and ideas to efficiently use local R&D capacities
inthe cities interests.

Anot her user group conprises of research and anal yti cal
centres, wuniversities, and individual scholars dealing wth
econom ¢ and S&T studies. A profound concern about the fate of
the Russian science has naturally caused an interest of nass
media in Russia and abroad to the CSRS anal yses. This has been
extensively used in newspapers, nagasines and TV progranmres
wor | dwi de.

I nt er nati onal or gani sati ons ( OECD, UNESCO, EC, UN
Econonmic  Conmission for Eur ope, and Pacific Econoni c
Cooperation Council) wi dely use the CSRS studies for specific
purposes and publications. The exanples are the European
Reports on Science and Technology Indicators 1994 and 1997,
the UNESCO Wrld Science Reports 1996 and 1998, Pacific
Sci ence and Technol ogy Profiles published by APEC/ PECC, etc.
Nati onal governnments and research centres have also becone
users of the CSRS publications. Anong the collaborative
projects there are reports on Russian R&D (Gokhberg et al.,
1997; Gokhberg, 1999) and conparative publications with Korean
(CSRS, STEPI, 1997a) and GCerman (Gokhberg et al., 1999)
col | eagues.

In order to nmeet the information demand, the Centre has
| aunched a publications progranme which becones nore and nore
anbi tious. Wde data dissemnation is considered by CSRS as a
key public output of R&D statistics. It is recognized, that in
t he | ong-run wel | -styl ed statistical and anal yti cal
publications will have a strong inpact on increasing prestige
of the Russian R&D both donestically and internationally. Here
the Centre again has applied an active marketing policy which
has brought to different types of publications. The major of
them are, as foll ows:
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e annual statistical publications on the Russian R&D and
i nnovation, including |arge and pocket yearbooks (CSRS, 1992c,
1994a, 1994b, 1995a, 1995b, 1996e, 1997b, 1998a, 1999a);

e conprehensive analytical reviews (CSRS, 1992b, 1993a,
1998c; Gokhberg and M ndeli, 1996)

e ad-hoc publications devoted to the results of specific

studies (Nekipelova et al ., 1994; CSRS, 1996¢, 1996d
Gokhberg, 1998). Further publications were entitled as series
‘““Monitoring of Russian Science’’ that included analytical

reviews on such policy relevant issues, as public awareness of
S&T, sectoral and regional aspects of industrial innovation,
| abor notivation of scientists and engineers, newy awarded
doctoral degrees, international migration of researchers etc.

o monthly information bulletins containing current
statistics, the npbst recent data or analyses obtained, and
short-term forecasts  of maj or macro-econonic and R&D
i ndi cators;

e weekly express-infornmation briefs on R& and innovati on
i ndi cat ors.

Regul ar publications of updated directories of the Russian
R&D institutions grounded on the CSRS data bases (the first
English edition - CSRS, 1996a) have been al so highly appreciated
by various wusers, including donmestic and foreign businesses
searching for partnerships with Russian R&D units in specific
fields.

The CSRS net hodol ogi cal recommendati ons have been unusua
for the statistical system established under the centralised
pl anning. To resolve this problem and provide relationship of
trust between the Centre, data users and the Commttee on
Statistics, specially tailored publications have been issued,
including articles in general statistical journals and a
t er mi nol ogi cal gl ossary (Gokhberg, 1996c).

I nvol verent of CSRS in international efforts in R&D
statistics has had extrenely strong effect on donestic
devel opnents. Firstly, an access to the OECD nethodol ogica
experience and observership in NESTI actions cannot be
underestimated in terns of know edge gaining and adapting to
Russian statistics. The 1993-94 OECD review of S&T and
i nnovation policies in the Russian Federation was an inportant
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step in convincing national policymakers to pronote revising
Russian R&D statistics on an internationally accepted basis.

CSRS was also strongly supported by Eurostat in the
framework of the TACIS-financed Project on R& and Innovation
Statistics in the Russian Federation for 1995-97. As its
priority subject areas, the project covers statistics on
government R&D funding, human resources in science and
technol ogy (HRST), innovation, sectoral and regional R&D and
i nnovation statistics, and output and inpact of R&D. The
project also focuses on statistical nethods, data bases,
software, and publications. Along wth it, CSRS experts
participate in Eurostat Wrking Party neetings on R& and
i nnovation statistics.

Such  strategy, being inplenmented continuously and
insistently, has finally attracted strong interest to and,
subsequently, demand for R&D statistics in Russia. This
resulted in the targeted financing of related activities and
the division of responsibilities between key players in the
current organi sational system of the Russian R&D statistics. A
significant step forward in nethodological and practica
i nprovenents has been made.

4. Current organisation of Russian R&D statistics

In order to overcone organisational barriers between
statistics and policy-making and to pronote nethodol ogical
i mprovenents, in 1992, MST approved the Conception for S&T
Statistics. It was proposed that this policy agency would take
the authority for the devel opment of R&D statistics.

In large-scale economes wth extensive R& base,
statistical offices seem to be uncapable to neet alone various
information inquiries of S&T policy agencies, at least in terns
of resource availability. They always face with other requests
of higher priority from the national governnents, therefore
intervention of S&T policy agencies in related statistics is
essenti al . This involves formulation of user needs in
statistical data, financial contributions, and sonetinmes even
broader responsibilities up to data collection, processing,
analysis, and dissemnation by its own forces. Al though these
interventions differ by extent, strong interrelations between
policy and statistics offices are vital in all cases for
organi sing state-of-the-art R& statistics. Such a conclusion is
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basically proved, for exanple, by successful experiences of the
US National Science Foundation, S&T policy agencies in France,
Germany, and Japan.

The Russian R&D statistics has followed simlar
organi sational pattern.' The Statute of MST approved by the
Governnment of the Russian Federation on July 12, 1993,
proclaimed its general responsibility for the devel opnment of
the nethodol ogy of R&D statistics, the inplenentation of the
respective surveys, t he i ntroduction of i nternational
standards, and the analysis of trends in S&T.

This decision was followed by a joint statenment issued by
MST and the State Committee on Statistics in Decenber 1993 with
the aim to coordinate efforts in this area. OMng to this
docunent, CSRS has increased its direct responsibilities for the
met hodol ogy of R&D and innovation statistics, surveying, data
anal ysis, and publications. CSRS has been also authorised to
represent the Mnistry in relations wth the interested
international organisations in the field of R& statistics.

Since then, a new organisational schene of the Russian
R&D statistics has taken shape. It supposes differentiated
approach to data collection depending on the nature of surveys
(see Fig. 1).

Following from the bottom to the top, CSRS formulates
proposals for the annual programmes of the State Committee on
Statistics orientating to the policy requirenments. These
proposals usually cover national R&D and innovation surveys
and one or two additional ad hoc surveys that should be
i mpl emrented according to the information requests of the
hi ghest levels related to S&T (the President, the Parlianent,
the Prime-Mnister). The list of such surveys is agreed
between MST and the State Conmittee on Statistics. Being
included in the latter’'s progranme, the surveys becone
mandatory and are financed from the federal budget allocations
on statistical activity. The nethodol ogy, questionnaires and
instructions for data submtting and processing are prepared
by CSRS. The Conmittee on Statistics evaluates these tools
from a viewpoint of concordance with the statistical standards

1By the way, this approach inplenented in Russia seenms to be the only

excl usion anong other Central and Eastern European economies in transition
where R&D statistics is still run by the statistical offices.
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(SNA, national classifications, etc.) and after the approval
provides for data collection via its local offices.

Along with it, the Centre also fornulates proposals for
MST and sonme other interested najor governmental agencies: the
M nistry of Econony, the Mnistry of Labour et al. This set of
proposals includes different types of projects involving
surveyi ng, anal ysi s, and publications. Here CSRS again
devel ops all the nethodol ogy, but also the required software
and data bases. Data collection, analysis, and publications
are inplenented by CSRS itself at the expense of specific
projects. An exanple is the survey of government R&D fundi ng.

Certainly, in all cases those activities are orientated
to current and forthcom ng objectives defined by the users.
However, nmethodol ogical devel opnents are often tine-consum ng,
t hough the users cannot wait for a long time. Qherw se they
may | oose an interest in new statistical projects. This factor
forces CSRS to continuously devel op net hodol ogi cal efforts for
the future use, sonetines wthout any external financing. The
noney returns in the nmedium or |ong-run when surveys bring
practical results for the users. Such projects shape another
conponent of the CSRS annual programe.

The Conmittee on Statistics in some sense has becone a
user of the CSRS products. This concerns nethodol ogical
reconmendations related to R&D issues to be incorporated into
general statistical projects like, for exanple, input-output
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tables for the national econony or nethods of neasuring out put
of industrial enterprises. The Centre regularly contributes to
the min publications of the Committee on Statistics,
including its yearbooks, with the R& and i nnovati on data.

5. Major statistical surveys

The CSRS activities during |ast few years have been ai nmed
at establishing a new system of R&D and innovation statistics
in the Russian Federation neeting requirenments of the market
econony and conpatible wth the international standards.
Met hodol ogi cal studies conbined with practical efforts have
been focused on the followi ng nmajor areas:

e R&D i nput;

gover nment R&D fundi ng;

human resources in S&T;

out put and inpact of R&D;

i nnovati on.

Supporting activities required for organisation of R&D
statistics have been devel oped. These include first of all:

e statistical nethods;
e software;
e data bases;

e publications.

Thus, all necessary buil di ng-bl ocks have been provided to
really form a full-scale system for R& and innovation
statistics.

The set of annual surveys was revised. Nowadays it
i ncl udes the national R&D survey, the survey of governnment R&D

funding, and the national innovation survey.' These surveys
ware designed according to the up-to-date standards and
address challenges of macroeconomc, industrial, and S&T

policies. The data on governnental priorities for budget R&D
fundi ng produced by CSRS is one of nultiple exanples.
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5.1. National R&D survey

The new annual national R&D survey is generally based on
the Frascati Manual reconmendations. It covers all R&D
performing units and is linted only to R& versus previously
dom nated broader concept of S&T activity. Due to such an
approach, the surveyed popul ation was decreased by sonme 200
units involved in S&T activities other than R&D. In 1997, it
constituted for over 4.1 thousand institutions perform ng R&D.

As stated earlier (Gokhberg, 1993), the survey was
designed in view, as follow

e to be in line with the overall revision of concepts,
definitions and classifications of t he Russi an
stati stics;

e to reflect specific features of R& in the transition
process (institutional transformations, variety of
sources of funds and types of property, etc.);

e to be appropriate for institutions of different types
and for statistical services.

The obsolete sectoral classification which reflected
artificial barriers bet ween R&D, hi gher educati on and
universities, was replaced by that conpatible with the OECD
sectoring. It was adapted to the institutional structure of
the donestic R&D base, taking info consideration functions,
sources of funds, legal status and node of control over R&D
units (see Fi gure 2). O her gener al cl assifications
implemented in the survey include those by [ISIC sector
(according to the newy introduced Russian e<lassification of
Econonmic Activities, Products and Services), region, type of
institutions, and size of reporting unit (in terns of
enpl oynent) .

' The survey nmethodol ogies were described in: (Gokhberg, 1995; 1996a;
CGokhber g and Gorodni kova, 1996; Gokhberg and Kuznetsova, 1996, 1997).
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Figure 2. Sectoral Cassification of R& Units in Russia
Gover nnent sector

R&D units adm nistered by:
| egi slative and executive bodi es;
| aw and order bodi es;
M nistry of Foreign Affairs;
M nistry of Finance; Central Bank;
M ni stry of Defence;
M nistry of Health, Russian Acadeny of Medical Sciences;
Russi an Acadeny of
Sciences and its departments (Urals Departnent, Siberian
Departnent, Far East
Depart nment);
Russi an Acadeny of Agricultural Sciences;
R&D institutes serving prinmary and secondary educati on,
cul ture, physical training and sport.

Busi ness enterprise sector
R&D - units of

i ndustry (industry Mnistries/agenci es/departnments, concerns,
j oi nt-stock conpanies,
i ntersectoral state associ ati ons, associ ations, intersectoral
scientific and
t echnol ogi cal conpl exes);
agriculture and forestry;
construction;
transportation;
communi cati ons;
banki ng/ fi nance (excluding the Central bank);
trade;
communal and consuner services.

Hi gher education sector
hi gher education institutions:
R&D units, experinmental stations, clinics adm nistered by or
associ ated with higher
education institutions;
R&D units serving hi gher education.

Private non-profit sector
R&D institute of:
vol unt eer professional and scientific societies and

associ ati ons;
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public (non-governnent) organizations;
phi | ant hropi ¢ foundati ons;
private individuals, etc.

Classification of major fields of S&T was devel oped with
respect to breakdown of personnel and expenditure data. Fields
of S&T cover:

e natural sciences (mathenmatics and mechanics; physics
and astronony; chem stry and pharnaceutical chem stry;
biology and psychophysi ol ogy; geol ogy; geogr aphy
(excl udi ng econom ¢ and social));

e engi neering;
e nedi cal sciences;
e agricultural sciences;

e social sci ences (econoni cs; | aw; pedagogi cs;
psychol ogy (excluding psychophysiology); sociol ogy;
political sciences; other);

e humanities (history; philosophy; philology; arts).
The questionnaire consists of the follow ng sections:
A. R&D personnel

This section contains indicators on the stock of full-
tinme R&D  personnel by occupati on and qualification
researchers by age and gender (biennially), field of S&T. It
is also envisaged to biennially collect data on flows of R&D
personnel by occupation, with the enphasis on ngjor inflows
(after graduating universities, from other R&D institutions)
and outflows (voluntarily, due to staff reduction).

Along with the above head-count dat a, full-tinme
equi val ent (FTE) estimation of R&D personnel by occupation was
i ntroduced. For this reason, indicators on nmans-days of part-
time enployees (by occupation) were included in the
guestionnaire. Aggregated data divided by a normal annual
nunber of working days are supposed to be equal to part-
timers’ FTE and taken together with the nunmber of full-tine
R&D personnel provide respective national totals. As the FTE
concept has not ever been used earlier in the Russian R&D
statistics, such a sinplified technique for its calculation is
assunmed to be a first attenpt in this respect.
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B. R&D expenditure

R&D expenditure is considered by type of costs (excluding
depreciation), major field of S&T, type of activity, source of
funds, socio-econonic objective, and product field.

The specific conditions of the Russian R&D system where,
for instance, universities or the Acadeny of Sciences
institutes (which belong by definition to the governnent
sector) perform R&D for i ndustry, required to apply
expendi ture breakdowns to all sectors of performance.

Furst of all, it refers to distribution of intranural R&D
expenditure by socio-economic objective (biennially). The
classification of socio-econonmc objectives is conpatible with
the Eurostat NABS and at the same tinme reflects national
specificities. It influences the grouping of objectives in the
follow ng six major groups:

e economi ¢ devel oprent;

e social objectives;

e general advancenent of research

e exploration and exploitation of the Earth and
at nospher e;

e civil exploitation of space;

o defence.

Further disaggregation of those nmjor objectives into
detailed ones is envisaged. Subsequently, the latters can be
regrouped into socio-econom ¢ objectives used internationally.
Table 1 illustrates the correspondence between the Russian,
CECD and Eurostat NABS classifications of socio-economc
obj ecti ves.

In the case, when it is inpossible to link a particular
basic research project to a concrete objective, that one
should be treated within the objective ‘‘ General advancenent of
research’’. It covers projects intended for general advancenent
of natural and social sciences, and hurmanities. Research in
econom cs, policy and managenent of science should also be
i ncluded in this sub-group.

As far as general university funds are concerned, then
contrary to the CECD and Eurostat classifications they are
consi dered anmong sources of R&D funding, but not within the
list of socio-economc objectives, as, according to the
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Russi an practice, all respective projects nmay be allocated to
particul ar objectives. The sane approach was applied to the
government budget R&D survey providing for conpatibility of
perforner- and funder data.
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Tabl e 1. Key between Russi an,

soci 0-econom ¢ objectives

CECD and Eurostat NABS (1993)

Russi a CECD NABS (1993)
1. Econom c devel opnent 1+2+3+4 2+5+6+7
1.1. Agriculture, forestry and 1 6
fishery
1.2. Production, distribution and
rational utilization of 3 5
ener gy
1.3. Industry 2 7
.3.1. Increasing economnic
efficiency and technol ogi cal 7.0+47.1+7.2
devel opnent
3.2. Extraction and processing of
non-energy mnerals 7.
.3.3. Chenical industry 7.4
3. 4. Manuf acture of notor
vehi cl es and ot her neans of 7.5
transport
3.5. Electronic industry,
manuf acture of radio,
tel evision and 7.6.1+7.6.2
comuni cati ons equi pnent
3. 6. Software devel opnent 7.6.3
3. 7. Manufacture of electrical
machi nery and appar at us 7.7
3.8. Manufacture of instruments 7.9
3.9. Manuf acture of non-
el ectroni c and non- 7.8
el ectrical machinery
.3.10 Manuf acture of textile,
clothing and | eat her goods 7.11
3.11. Manufacture of food products
and beverages 7.10
3.12. G her manufacturing products 7.12+7.13
1.4. Construction 2.2
1.5. Transport 2.4
1. 6. Communi cati ons 2.5
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1.7. Infrastructure and urban and
rural planning 4 |[2.042.1+2. 3+2. 6+
2.9
1.8. Services 2
2. Soci al objectives 5+6+7+9. 1 3+4+8+11
2. 1. Environnment protection 5 3
2.2. Protection of human health 6 4
2. 3. Soci al devel oprent and 7 8
structures
3. Ceneral advancenent of 9.1 11
research
4. Expl oration and exploitation
of the Earth and at nosphere 8 1
5. Civil exploitation of space 10 9
6. Def ense 11 13

The distribution of intramural current R&D expenditure by
product field according to the respective national 1SIC
conpatible classification (see Table 2) is also envisaged
biennially, as well as product and process R&D expenditure.

As a note, indicators on total value of projects,
including those in S&T, have been kept. This nmintains
continuity of data series and indicates re-orientation of R&D
units to non-R&D activities, if so.

C. R&D fixed assets.

This short section is ained at nmeasuring stock of R&D
fi xed assets, e.g., of equipnent.

In order to facilitate current decision making under
rapidly changing econom c situation, an abridged md-year R&D
survey is also a part of the annual statistical progranme.
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Table 2. dCassification of product groups

expendi ture distribution.

f or R&D

Title

ISIC Rev 3
Di vi si on/ Group/ Cl ass

© N oA WD

11

12

13

14

15

16

17

18

19

20

21

22

Agriculture, hunting, forestry

M ni ng

Manuf act uri ng

Food, beverages, tobacco

Textiles, wearing apparel, fur, |eather
Whod, paper, printing, publishing

Whod and cork (not furniture)

Pul p, paper and paper products

Publ i shing, printing and reproduction of
recorded nedi a

Coke, petroleum nuclear fuel, chem cals and
chem cal products, rubber and plastics

Coke, refined petrol eum products and nucl ear
f uel

Chemi cal s and chemi cal products (excl uding
phar maceuti cal s)

Phar maceuti cal s

Rubber and plastic products

Non-netal lic nineral products (stone, clay,
gl ass)

Basic netal s

Basic netals, ferrous

Basi ¢ nmetals, non-ferrous

Fabricated netal products (except nachinery
and equi prrent)

Machi nery equi pnent, instrunments and transport

equi pnent
Machi nery (not el sewhere cl assified)

O fice, accounting and conputing nachinery
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01+02+05

10-14

15- 37

15-16

17-19

20-22

20

21

22

23-25

23

24 m nus 2423

2423

25

26

27

271+2731

272+2732

28

29-35

29

30




23 El ectrical nmachinery 31
24 El ectronic conponent (included seni conductors) 321
25 Tel evision, radi o and conmuni cati ons equi prment 322, 323
26 Medical, precision and optical instrunments, 33
. watches and cl ocks (instrunents)
27 Mbtor vehicles 34
28 Shi ps 351
29 Aerospace 353
30 OQther transport n.e.c. 352+359
31 Furniture, other nmanufacturing n.e.c. 36
32 Recycling 37
33 ELECTRICITY, GAS AND WATER SUPPLY 40+41
(UTI LI TIES)
34 CONSTRUCTI ON 45
35 SERVI CE SECTOR 50- 99
36 Whiol esale, retail trade and notor vehicle, 50- 52
etc. repair

37 Hotels and restaurants 55
38 Transport and storage 60- 63
39 Conmuni cati ons 64
40 Financial internediation (including insurance) 65- 67
41 Real estate, renting and business activities 70-74
42 Conputer and related activities 72
43 Research and devel opnent 73
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44 Ot her business activities n.e.c; 70+71+74
45 Conmunity, social and personal service 75-99
. activities, etc.
46 Education 80
47 Health and social work 85
48 OQther community, social and personal service 90- 99
. activities
49 GRAND TOTAL 01-99
5.2. Survey of governnment budget R&D fundi ng
Until 1994 data collection on governnent R&D funding had
been implenented as part of the adnministrative procedure of
budget planning. It covered only governmental departnent

totals (budget R&D expenditure of the previous year, that
expected for the current year,
year).

In 1994, CSRS undert ook

and appropriations for the next

the first attenpt to survey

government R&D funding. Since then it has becone a subject of

statistical studies that, certainly, are still related to
budget planning procedures but have its own objectives. The
1994 survey was ainmed at, as it traditionally used to be,
measuring all the funds spent by governnmental departnents
under the Section 06 ‘‘ Science and Technology’’ of the federa
budget . This assunption made the data internationally
i nconpati ble. The survey also did not cover newly established

public foundations (the Russian Foundation for Basic Research
the Foundation for Research in Humanities, and the Foundation

for

Pronoti on of Smal |

Enterprises in Science and Technol ogy);

as well as budgetary financed priority R&D programes that

requi red specific nethodol ogi ca

new
gover nnent

appr oaches.

Eval uati on of the survey results and better know edge of
CECD/ EU experience gave an opportunity to develop principally
for the Russian statistics nethodology to survey

R&D funding both neeting national peculiarities and

internationally standardi sed practice.

Met hodol ogi cal grounds of

i mproving of the budget R&D

fundi ng survey were deternined by the followi ng principles:
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e The survey should satisfy needs of national policy-
mekers in conprehensive data fitting into existing
budgetary procedures and covering various fornms and
channel s of budget R&D funds allocation. As requested
by MST, the survey should provide both totals and
details for the Section 06 ‘‘Science and Technol ogy’’
of the federal budget (i.e. budgetary financed civil
R&D and rel ated activities).

e The focus should be on R& rather than on S&T. Taking
into account that not only R&D, but other activities
are also partly financed from the Section 06 of the
federal budget, the latters should be considered
separately.

e Concepts, definitions and classifications used in the
survey should be in line with those of the national R&D
survey providing concordance between funder- and
per f or ner - based dat a.

Fol | ow ng af orenenti oned requirenents, an advanced version
of the government R&D funding survey have been |aunched since
1995. In accordance with the conposition of the budget R&D
fundi ng system the survey was actually being designed as a set
of partial surveys targeted to:

e mnistries, governnental agencies, and specific public

foundations intended to pronpte S&T;

e governnent S&T progranmes,
e state research centres;

e federal econonmic (goal-oriented) programmes ained at
br oader soci o-econom c objectives, but containing R&D
conponents.

Al surveys are co-ordinated from the viewpoint of
met hodol ogy, data collection and processing procedures. Such
an approach of co-ordinated specific surveys in order to
conpile national totals is a brand new one for the Russian R&D
statistics.

The questionnaires include the follow ng major sections:

A. Budgetary appropriations on S&T by type of costs (both
actual and planned for the current and next years). Funds from
the Section 06 of the federal budget cover only current
expenditure, therefore capital one is presented in a separate
position. Breakdown of intranural current expenditure by type
of costs et usual types of expenditure as in the
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classification accepted in the R&D budget planning in Russia,
nanel y:

e | abour costs;

e social fees;

e purchasing of equipnent (at the expense of current
costs);

e energy costs;
e rental fees;

e other costs, n.e.c.

Current expenditure on S&T from the federal budget by
type of activity (R&D, S&T education and training, S&T
services, administration and other activities).

C. Current expenditure on R& from the federal budget by
type of R&D (basic research, applied research, and
devel opnent) and field of S&T.

D. Intramural current expenditure on R& financed fromthe
federal budget by socio-econonic objective and field of S&T.

This section of the questionnaire gives an opportunity to
identify actual priorities in budget R&D financing versus
those officially claned.

W

5.3. National Innovation Survey

The gradual introduction of market nechani sms has shown a
need for innovation studies, including the type and source of
i nnovati on, the stimulating factors and obstacles to
i nnovations, the resources, and output. The objective was to
devel op and inplenent an innovation survey conpatible with the
CECD Oslo WManual and the Comrunity Innovation Survey of
Eur ost at .

The survey was inmplenented in two stages. As the first
stage, an ‘introductory’ survey was conpleted in the autum of
1995. It was based on an abridged programme covering
approxi mately 17,000 extracting and manufacturing enterprises
selected from industrial census statistics. These included
enterprises of all sizes and types, forns of property, e.g.
snal | -si zed enterprises and foreign joint ventures; as well as
new y established enterprises which were not yet manufacturing
products and tenporarily idle enterprises.

In order to gather statistics on the ‘real’ state of
i nnovation activities in Russia, all types of innovation were
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covered. Mst of the enterprises contributing to innovation
i ncluded those which have purchased disenbodied technol ogies
(e.g. patents, licences, industrial prototypes, and other types
of industrial property) or those which are engaged in any
other kind of activity connected wth the introduction of new
and/ or inproved products and processes.

The interpretation of the concept of ‘introduction was
broadened for fuller coverage of enterprises intending to
i ntroduce innovations in production. Thus, innovation was

identified not only at its final stage (e.g. when equipnent is
in operation) but also at the initial and interim stages of
introduction (e.g. new equipnent is being assenbled but not
yet in operation). Respondents were also asked questions on
future activities, whether they planned to develop or
introduce new or inproved products and processes in the
subsequent three years.

The survey results allowed for analysis on enterprises
active in innovation; enterprises inactive in innovation;
enterprises foreseeing innovation activity in the near future;
and, enterprises engaged in the different type of innovation
activity.

This introductory survey for the first time in Russia

provided information to produce a general picture of
innovation activity in Russian industry, and identified a
popul ation of innovative enterprises. It also provided the

enterprises the opportunity to adjust their accounting methods
in order to facilitate the transition to a nore conplicated
second stage innovation survey.

The second stage inplenmented in 1996-97 was a full-scale
survey covering all industrial enterprises, for a detailed
study of trends in innovation and determ ning factors. Since
then, this survey has become annual and mandatory. A
guestionnaire consists of the followi ng maj or sections:

e expenditure on technol ogi cal innovations by type of
activity and source of funding;

e expenditure on product and process innovations (e.g. on
R&D) ;

e sales of innovative products (e.g. exports);

e oObjectives of innovation activity;

e acquisition and transfer of new technol ogi es.
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Further inprovenent of the innovation survey refers to
the coverage of the services sector. A pilot study on
tel ecommunications as one of its nost rapidly devel oping
branches is envi saged for 1999.

6. New projects and nearest plans

Taki ng account of the urgent policy agenda, e.g. the
nmeasures stipulated by the Conception of Reforming Russian
Sci ence approved by the Government in 1998, CSRS is devel opi ng
new statistical and analytical activities. The nost inportant
of themrefer to the follow ng areas:

e Human resources for S&T (HRST)

HRST as such represent a much broader category that R&D
personnel . That is why an anbitious idea of an integrated data
collection on HRST (including stocks, flows, education and
training, earnings, etc.) concerns different sections of the
national statistics: population, enploynent, education, R&D,
life standards, and so on. It requires not only nethodol ogical
contributions but also strong coordination of data collection
exerci ses undertaken by different agencies (State Conmittee on
Statistics, MST, Suprene Certification Commttee, Mnistry of
Interior, etc.). Recommendati ons on such a conprehensive data
collection system are being developed. On the basis of an
inventory of existing data an analytical report on qualified
manpower will be published in 1999.

O her ongoing CSRS projects in this domain contribute to
deci si on-maki ng on social security neasures for scientists and
engi neers, policies on S&T education and ''brain drain’’ . In
1997- 98, surveys on researchers enployed abroad wunder
contracts and on | abour notivation of scientists and engi neers
wer e i npl enented, acconpani ed with subsequent publications.

e Technol ogy bal ance of paynents

To conpile a national technology balance of paynments
(TBP) CSRS in 1999 perfornmed a survey of exports and inports
of technologies by type of transfer patents, I|icences, know
how, R&D contracts, engineering services, etc.) and by
country. The data is available for econonmic activities and
regions, thus allowing for both detailed analysis and the TBP
compi l ation at the national |evel.
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e Advanced manufacturing technol ogi es

In order to assess the technological level of industry
sectors a survey on developnent and utilisation of advanced
manuf act uri ng t echnol ogi es based on comput ers and
m croel ectronics was inplenmented in 1999. For this purpose, a
classification of technol ogy groups was prepared.

e Information technol ogy

The enmerging Information Society has significantly
chal l enged statistical activities. A survey on information
technology (IT) products and services was designed and
intended for inplementation in 1999. Its mjor indicators
include availability of hardware, software and conputer
net wor ks, expenditure on IT by type of costs across sectors of
econony; production of |IT products and services (by type),
current and capital expenditure, and enploynent in the IT
sector by occupation.

e Forecasting of major R&D indicators

CSRS started short-term (nonthly and quarterly) forecasts
of enploynent and average wages in R& for eventual use in
current budget adjustnents at MST yet in 1995. They are based
on a conbination of various statistical nmethods (tine series
deconposition, regression, rhythm nodels). The system further
expanded to broder set of indicators and nedium (yearly) and
Il ong-term horizons, e.g. in t he f ramewor k of t he
I nterdepartnental Progranme on S&T Forecasting started by the
Russi an Government in 1998, with CSRS authorised to coordinate
activities of organisations involved.

e Soci ol ogy of S&T

Soci ol ogi cal methods naturally conplenment to statistica
ones enri chi ng traditional dat a and anal ysi s Wi th
under st andi ng of hidden tensions, opinions, etc. Sociological
studies at CSRS have been focused on the situation at the
acadeny institutes, behaviour of R&D institutions to survive
under crisis conditions, career intentions of scientists and
engi neers, their attitudes to ward governnent policies, and
public awareness of S&T. The latter attracted a strong
interest and was a subject to annual statistical surveying in
1996- 99.

e Higher education
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Trends in higher (university) education has been a focus
of CSRS studies since the very beginning, given its role in
both supplying qualified professionals and perform ng R&D.
Therefore along with the coverage of wuniversities as R&D
performng units in the framework of R& and allied surveys,
education indicators per se have been a subject of particular
enphasis. In this respect, annual data books on higher
education statistics published by CSRS, numerous contributions
to national and international nethodol ogical and analytical
proj ects shoul d be nentioned.

Bi bl i ography of major CSRS statistical publications

Centre for Science Research and Statistics (1992a)
Research and Devel opnent in the USSR, Data Book: 1990, Moscow.

Centre for Science Research and Statistics (1992b)
Science in the USSR Analysis and Statistics, Mscow (in
Russi an) .

Centre for Science Research and Statistics (1992c)
Sci ence and Technol ogy in Russia: 1991, Mscow.

Centre for Science Research and Statistics (1993a)
Devel opnment of Science in Russia, Mscow (in Russian).

Centre for Science Research and Statistics (1993b)
Sci ence and Technol ogy Indicators in the C'S, Mscow.

Centre for Science Research and Statistics (1994a)
Russi an Sci ence and Technol ogy at a d ance: 1993, Moscow.

Centre for Science Research and Statistics (1994b)
Sci ence and Technol ogy in Russia: 1993, Moscow.

Centre for Science Research and Statistics (1995a)
Russi an Sci ence and Technol ogy at a d ance: 1994, Moscow.

Centre for Science Research and Statistics (1995b)
Sci ence and Technol ogy in Russia: 1994, Mscow.
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