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Research and development expenditure—data
collection and relevant issues

A. R, Rajeswari

The article deals with the historical development in the data collection of R&D expenditure and
manpower and its latest status. It also deals with various data sources available in the country and
suggests appropriate changes in their content and presentation to make available the much needed
vital S&T statistics crucial for R&D planning and funding.

Science and Technology (S&T) activities in India are
undertaken by research institutions/laboratories/inhouse
R&D units/academic S&T departments, which can be
broadly grouped under the following sectors: central
{federal) government, state {provincial) governments,
higher-education sector, public sector industry, private
sector industry, non-profit institutions/associations.

The extent of S&T efforts in different sectors varies in
terms of quantum of resources deployed for S&T activi-
tics and the types of activities undertaken.

Over the past two decades, there 1s a growing need
for an information system and data base on science and
technology statistics (popularly called ‘science statistics’).
Policy makers, particularly those concerned about pla-
nning, implementation and management of science, felt
the need for comprehensive information not only on the
input resources, which comprise mainly human, finan-
c1al and infrastructure resources, to S&T activities but
also the output of such activities measured in terms of
increased productivity, increased economic growth, new
products/processes developed, their large-scale diffusion
and impact on society. Such information could be use-
ful for undertaking cost—benefit analyses and other eco-
nomic studies as well as for efficient programming, plan-
ning and budgeting. It also helps in comparing the
national efforts with other countries. With the growing
awareness of these needs, a number of countries have
started data collection in the field of S&T. Such a need
was also felt in India for establishing a data base for
resources input to and output of S&T ‘activities since
independence, but assumed seriousness since the begin-
ning of the seventies.

India has a well-established statistical system for the
economic sector. Data are being collected through vari-
ous statistical systems, the major one being the Central
Statistical Organisation (CSO). The socioeconomic
statistical systemns include the statistical bureaus/directo-
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rates under the various state governments. But these
statistical systems do not collect data related to S&T
except educational statistics collected by the University
Grants Commission (UGC) and the Department of
Education. Therefore, a need was felt for collection of
S&T statistics in the country.

It may perhaps be useful at this point to trace the
history of S&T data collection mechanism and changes
undergone by it over a period of time. The first attempt
to collect information on expenditure incurred on scien-
tific research mn India was made in 1958 {incidentally,
the Scientific Policy Resolution was adopted in 1958) at
the initiative of the then honorary statistical adviser to
the Government of India. Data for the years 1955-56
and 1956-57 were compiled from the demand for grants
of the central ministries, the state governments, UGC
records, etc. The data collected had a number of draw-
backs and could not be considered reliable. The budget
gave only a lumpsum figure and not the break-up of
expenditure on research and non-research et¢, which
was essential. Double counting of grants extended by
centre to state governments could also not be ruled out.
It was not unlikely that some expenditure on scientific
research might have been grouped under other heads as
well.

In 1959, an attempt was made to collect data by mai-
ling a specially designed questionnaire to scientific insti-
tutions, universities, €tc. The questionnaire sought
information separately for research and development
expenditure, scientific and technical manpower, etc. A
similar exercise was made in 1961. The responses to
these surveys were not very encouraging and the data
collected were used only for preparing internal reports.
In the following years, between 1962 and 1968, several
meetings were held under various fora to devise methods
to tackle the problem of data collection on S&T, but
with limited success.

In August 1968, the Government of India constituted
the Committee on Science & Technology (COST). One
of the charters of the committee was to survey the exist-
ing state of science and technology in the country and
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to plan for future developments in various fields of S&T
in the next 10-12 years. As a part of this exercise, the
committee collected statistics on resources devoted to
R&D in the country in both government institutions
and the private sector. The magnitude of private-sector
R&D activities and that of the state governments could
not be assessed properly. Nevertheless, one could get
more or less reliable estimate of the R&D effort of the
institutions under major scientific agencies of the cen-
tral government as they almost accounted for three-
fourths of the total national R&D effort, The data collec-
ted by the committee formed an annexure to the report
titled ‘Annual Report on Science and Technology 1969,
It then started collecting data on R&D at periodic inter-
vals, which resulted in two similar reports for 1969-70
and 1970-71. The coverage was gradually increased,
and the report for 1970-71 has even covered data on
R&D of 100 private companies in addition to govern-
ment institutions.

After some success in the collection of data on R&D,
1t was decided in 1972 to collect more details about
research efforts made in the country, A detailed question-
naire seeking information regarding expenditure on sala-
ries and wages, consumable materials, pilot plants, ori-
gimal book value of capital equipment and its replace-
ment value was finalized in consultation® with various
experts in the field. The response was very lukewarm
and most of (he tespondents stated that % was not
possible to provide such detailed information as no
records were kept by them to facilitate this sort of
computation.

In 1971, the Department of Science and Technology
{(DST) was set up and the responsibility of undertaking
these studies was entrusted to it. Since then, it is the
nodal agency in India to establish S&T statistical system
and collect science statistics at regular intervals on a
national scale. A separate science and technology stati-
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stics division recently redesignated as National Science
and Technology Management Information System
(NSTMIS) division with added responsibilities has been
entrusted to carry out studies/surveys relating to resources
devoted to S&T activities,

NSTMIS undertakes biennial national surveys on a
regular basis to collect data for the latest three years
including the year of the survey. The questionnaire for
collection of statistical data is continuously examined
and redesigned besides making it amenable to compu-
terization in the light of the experience gained from pre-
vious surveys. The coverage of the private sector has
increased enormously and enhanced coverage was given
to institutions under the state governments. These data
are processed, compiled and tabulated, and analytical
reports are published. Considering the amount of work
Involved in processing the data, a computerized system,
design and software package has been developed for
loading, editing, storage, retrieval and processing of
data.

For the first time, a comprehensive report with stati-
stical data on R&D in the country titled ‘Research and
Development Statistics, 1973-74’ was brought out. This
exercise is being repeated at regular intervals and simi-
lar reports have been published for 1974-75, 1976-77,
1978-79, 1980-81, 1982-83, 1984-85, 1986-87 and
1988-89 based on the respective surveys. Over the
years, in alh (hese publications not only bas the cove-
rage been gradually enlarged but steps have also been
taken to implement the recommendations of UNESCO
regarding international standardization of statistics.
Besides the regular reports, analytical papers based on
the data collected and a number of information direc-
tories/booklets are brought out from time to time.

It may be mentioned that there is a long time lag
(about one year) in receiving the filled-in questionnaires
from the responding R&D institutions/units despite the

National expenditure on research and development by sector for some selected years

(Crores of rupees)

*—F——-"—'—“ﬂ'_—-‘-——ﬂ_————____-a—_ﬂ——“—__.—____._______ﬂ_

Central State Public.sector  Private-sector

Year government Government industry ndustry Total

1976-77 26878 25.20 31.76 48 .42 374.1§
1978-79 35730 40.24 35.19 75.87 528.60
1980-81 494,12 39.34 86.37 120,69 760.52
1982-83 789.54 97.05 12246 196,98 1206.03
1984-85 1251.03 [26.11 171.22 23319 t781.53
198586 1455.44 162,78 198 62 251,94 2068.78
{986-87 [803.98 {6456 23570 29t 63 249587
198788 2154 28 18392 288.47 310.17 293694
1988-89 251379 23291 361.32 363.79 3471.81

Wﬂwmmw

Source:  Department of Science and Technology.

Note: 1. A number of organizations are engaped in scicntific and technological activitivs, such as
weather forecasting, geophysical surveys, teaching, consultancy, ete. In addition, they abvo undertake
research for which in a number of cases no separate account is maintained. Wherever such details have
not been provided, their expendituse on research has been estimuted.
2. The number of units in the private sector varies {rom yedr to year.

3. 1 crore= 10 millions,

4. Central government excluding public-sector industry.
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concerted effort and follow-up by NSTMIS. besides the
problem of a number of filled-in questionnaires being
incomplete or with inconsistent data. As a conscquence
of these, the publishing of the final report gets delayed.
However. DST continues (o try hard to minimize the
delay in brnging out the research and development
statistics reports, as they enjoy wide circulation and act
as source books for S&T policy makers, planners and
researchers. Care is being taken to estimate nonresponse,
and for thus. demands for grants,annual reports of the
central mimistiies ‘departments, expenditure budget docu-
ments of ministry of finance, files on inhouse R&D
units of the indusinies available with Department of
Scientific and Industnial Research (DSIR), past question-
naires and all other available reports are used.

[t 1s in order to discuss now the R&D budget/
expenditure data found’'not found in the documents
mentioned in the preceding paragraphs and how these
documents in the present form do not help completely
to estimate nonresponse, though there is no doubt that
these documents could serve as a rich source of infor-
mation on R&D with required change in the style of
presentation.

The demands for grants reports or expenditure bud-
get documents published by ministry of finance for the
socioeconomic ministries/departments do not give
R&D budget’/expenditure separately though this is by
and large given for scientific departments. Very often,
these documentis give three types of data on R&D
expenditure—budget estimate, revised estimate and
actual expenditure. It may be mentioned that actual
expenditure i1s normally available with two years gap.
Invariably, budget estimate and actual expenditure for
any vear for any department vary significantly with
budget estimate always being higher, and so using budget
estimates for R&D expenditure in case of nonrespon-
dents might inflate the total national R&D expenditure.
Since there is no other better source which can be tap-
ped for estimating R&D expenditure of nonresponding
R&D institutions of the central ministries/departments,
demands for grants/expenditure budget reports serve as
the important data sources. Break up of R&D expendi-
ture into revenue and capital expenditure will not be
possible even from demands for grants as they are not
given separately for research institutions/projects/sche-
mes. The demands for grants/expenditure budget repo-
rts do not provide any data on personnel employed for
R&D activities. Hence, the estimation of R&D man-
power for nonrespondents is not possible from these
documents. The annual reports of ministries/depart-
ments, yet another vital source of information, do not
follow uniform format to provide R&D expenditure
and its further break-up. To start with, if a beginning
could be made in the annual reports of scientific depart-
ments/agencies to provide data on R&D expenditure,
its break-up into revenue/capital, types of research and
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R&D manpower, 1t will go a long way to improve the
rebability and consistency of R&D resources input data
since these agencies constitute the major R&D perfor-
mer accounting for a share of around 65% of the total
national R&D expenditure. Having mentioned the limi-
tations of the above government documents, it is per-
haps useful to explain the desired changes in the presen-
tation of budget‘expenditure data on R&D.

DST has been designated as the nodal agency to
coordinate Science and Technology Advisory Commi-
ttees (STACs) set up by various socioeconomic ministries.
The STAC mechanism exists in 19 ministries/depart-
ments, with more departments in the process of setting
up STAC. In order to address interdisciplinary problems
cutting across the various socioeconomic sectors, an
Inter-Sectoral S&T Advisory Committee {IS-STAC) has
also been set up in DST. The STAC and IS-STAC
mechanisms can be used to impress upon the ministnes
to streamline the presentation of data on R&D expen-
diture and manpower in their forthcoming demands for
grants and annual reports as well as in their internal
statements. The ministries/departments can try to pro-
vide break-up of total R&D budget/expenditure by
plan and non-plan and by capital and recurring expen-
diture. The above 1s possible only if there is some syste-
mization of financial data of the mimistries. Since PCs
are available now, the above should not be a problem.
In order to avoid double counting of R&D expenditure,
the munistnes/departments/agencics should give their
contribution by way of sponsored/extramural projects
to academic and other institutions which are not their
own so that these could be properly accounted for
while compiling national R&D expenditure by source
and performer. For other sectors—state governments
and 1ndustrial sectors —R&D expenditure by source
and by performer are more or less the same since the
contribution of these sectors to academic institutions
for R&D activities 1s not significant. No precise data
are available on the quantum of foreign funding for
R&D activities.

The Planning Commission, being another source of
information, invariably provides only plan expenditure
on R&D for most of the ministries/departments in a
reasonable time but non-plan expenditure data suffer
from large delay. It will be useful if the Planning
Commission keeps track of plan and non-plan R&D
budget expenditure of all ministries/departments since
such data/analyses are most relevant for planning
purposes. By doing so, nearly 80% of the R&D data
requirement will be met or at least these documents
could be used for estimating nonresponse.

Having discussed about gaps in the R&D expenditure/
budget data of the central government ministries/agen-
cies (generally called central sector), it is perhaps useful
to discuss the status of R&D expenditure data availa-
bility from state governments. The state government

CURRENT SCIENCE, YOL. 62, NO. 12, 25 JUNE 1992



GENERAL ARTICLES

R&D institutions are broadly of two types—those
under agricultural universities and others under state
government departments. Agricultural universities rece-
ive R&D funds from both the respective state govern-
ment and the Indian Council of Agricultural Research
(ICAR) besides some foreign funds including some from
international agencies.

Usually all the research institutes/stations under agri-
cultural umiversities and state government departments
are approached to get data on R&D expenditure
bestdes approaching the vice-chancellors of agricultural
universities and state chief secretaries. It 1s understood
that ICAR does not keep track of information on R&D
expenditure/budget of the agricultural universities
though it funds in good measure both agricultural edu-
cation and research in agricultural universities. At pre-
sent, there is no source from which one could collect
data on R&D expenditure of state government research
institutions except from the institutions themselves.
ICAR could create a separate data base to compile data
on R&D expenditure of agricultural universities and
research stations under them, since ICAR has interactions
with all agricultural universities. Every agricultural
university has a director in charge of research, and
information on R&D should be available in the directo-
rate. Care should be taken to keep R&D data in uniform
manner by all agricultural universities and for this nece-
ssary instructions both by the state governments and
ICAR are required. Once this is done, there should not
be any problem for getting the data on R&D expendi-
ture and 1ts break-up under different heads/subheads.
By this way, double counting of ICAR R&D funding
could be avoided. Care should also be taken that
expenditure on extension and demonstration activities
related to R&D activities should only be counted for
adding to R&D expenditure. The annual reports of
agricultural universities, yet another rich source of
information, should provide separately data on R&D
expenditure and manpower.

For collection of data on state government R&D
institutions other than those under agricultural univer-
sities, the state S&T councils and the Planning Commi-
ssion in the central government can play a major role,
as the Planning Commuission has annual and Five-Year
Plan discussions with state governments, Most of the
state governments have set up departments of science
and technology, which should also coordinate with
state S&T councils and the Planning Commussion to
keep and update data on R&D, In terms of quantum of
R&D expenditure, the share of the state sector constitu-
tes less than 10% of the national total. Out of the total
state-sector R&D expendtiture, agricultural universities
account for more than 90% and thercfore R&D data
from agricultural universities are very crucial for petting
a correct picture of state R&D funding. As mentioned
above, it should not be difficult to streamiine the R&D
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data capture and retrieval by the involvement of ICAR,
agricultural university research directorates, state S&T
councils, state departments of S&T and the Planning
Commission in such an exercise.

Regarding the R&D expenditure data of the industnal
sector, the problem of data collection/estimation could
be overcome by making the companies having inhouse
R&D units publish R&D data separately in their
annual reports/balance sheets. It may be worth noting
that the ministry of industry (department of company
affairs) has published (sec Gazette of India dated 31
December, 1988) that from 1, April 1989 it was manda-
tory that every company publish particulars on capital,
recurring and total expenditure on R&D and its per-
centage in total turnover in the report of its board of
directors. If such information is given by the companies,
reltable R&D expenditure data for the industrial sector
would be available. The directive of the government is
not strictly followed and so R&D data are not readily
available from the company reports. In the absence of
the above, DST takes care in estimating the nonresponse
by resorting to the files available with DSIR, which is
the nodal agency for registration of inhouse R&D units.
There are certain problems in using the files maintained
by DSIR as the annual returns from registered inhouse
R&D units are not the latest and so the data for the
latest year are not possible. It needs close monitoring
by DSIR to insist that inhouse R&D units send up-to-
date annual returns regularly. Since DSIR receives seve-
ral copies of annual returns, one copy could be sent to
NSTMIS, where data on R&D are required. Alternati-
vely, DSIR can regularly bring out reports containing
industrial R&D data covering all inhouse R&D units
which can be readily used by NSTMIS. Without the
industrial R&D data, the national perspective of R&D
resources Input is not possible. For public-sector
inhouse R&D units, besides the board of directors/
annual reports, demands for grants of the respective
administrative ministries/departments could give public-
sector companywise R&D data. The Bureau of Public
Enterprises (BPE) can play a major role in the R&D
data compilation as BPE prepares extensive documen-
tation of public sector enterprises. Besides the above,
there are specialized industry associations which can
play a role in making available industrial R&D data.

Having mentioncd the methodology of R&D data
collection, associated problems and mechanism to imp-
rove or atl least minimize the gaps, it may be pointed
out that there is conceptual difficulty in defining the
terminologies associated with research and experimental
development popularly called *R&D'. There exists no
national definition of the term R&D.

There 15 a mix-up between R&D (comprising basic
rescarch, apphed rescarch and experimental develop-
ment) and other related S&T activities. R& D and other
related S&T activities together comtitute SE&T activities.
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Very often, there s difficulty in distinguishing between
the vanous types of R&D activitics and apportioning
resources between them. This happens mostly in the
headquarters of scientific agencies/departments where
more of S&T-related activities are being done rather
than R&D activities. The Indian reports adopt the defi-
nitions given in the UNESCO manual, which itself is a
modified version of the OECD manual (popularly
known as the ‘Frascatl’ manual).

The national survey of R&DD activities of DST does
not cover the academic sector as the data collection
faces dual problems — conceptual and operational. The
academic sector 1s neither cohesive nor responsive. This
is 50 since the faculty are involved in both research and
teaching and are scattered in various S&T departments
of the universities/postgraduate colleges. So, it is not
casy to make them respond to the questionnaire, nor
are the vice-chancellors or registrar’s offices found to be
of any help or effective. It 15 difficuit to apportion
expenditure between teaching and research except for
sponsored ({extramural) projects. Even for sponsored
projects, data collection is extremely difficult from this
sector, as the response rate 1s very poor.

Having outhined the mechantsm of data collection
and the problems encountered, it is useful to give a brief
analysis on the share of R&D expenditure between
different sectors over the last 15 years for which detailed
data are avatlable. The central government, excluding
public-sector industry, accounts for nearly 70% of the
national R&D expenditure, while state governments
account for around 10%, and industry, comprising pub-
lic and private sector, accounts for the remaining 20%
of national R&D expenditure. " This inter se share bet-
ween sectors has not changed over the last several
years. This is one of the important inferences drawn
from the time series data on R&D expenditure. Like-
wise many more inferences/signals are possible using
the trend of R&D expenditure within sectors/subsectors
and between sectors. SO0 R&D expenditure data and
analyses can play a major role in understanding their
trend so far and in deciding the desirable change in
trend and prioritics for the future. For such in-depth
analyses, data on R&D budget/expenditure are extre-
mely important and they should be reliable and made

available in time.

Cost reduction through value engineering

C. G. Krishnadas Nair

Value engineering and value analysis are organized efforts with the aim of overall cost reduction
without affecting the quality and performance of product/service; thus ensuring ‘value for money’.
Application of commonsense, logical and lateral thinking, willingness to experiment and innovate
and reasonable knowledge of the subject matter are the basic requirements of value engineering.
Best results are obtained when it is a team work with a multi-disciplinary group drawn from various
departments such as, design production engineering, laboratory, manufacturing, quality, commerce

and finance.

VALUE is the sum of those properties embodied in a
product or service that enable it to accomplish its
intended functions without sacrifice in any of the
parameters of performance, cost and prompt delivery. A
product or service is generally considered to have a
good value if that product or service has appropriate
performance and cost. Or, by reverse defimtion, a
product is considered not to have good value if it lacks
either appropriate performance or cost. Value can be
increased by either increasing the performance or
decreasing the cost. More precisely:

il nilinlier
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~ Value is always increased by decreasing cost (while,
of course, maintaining performance)
— Value increased by increasing performance 1if the
customer needs, wants ang is willing to pay for more
performance

The value of a product depends on factors partly
determined by its controllable characteristics such as
the quantity and types of raw materials needed, the
methods and procedures of manufacture, the performance
specifications on which the design is based, and the hke,
and partly by circumstances and conditions outside the
control of the designer such as changing market
conditions and the vagaries of consumer demand.
Anything that affects costs will of course affect value.
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