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INTRODUCTION

The objective of this paper is to present the methodological basis
of R&D statistics and the Tunisian experience in this sector.

The aim of R&D statistics is to produce indicators that are used
to compare the level of science and technology in a given country. In
order to be significant and for the purpose of international comparison,
these indicators are compared to other macro-economic indicators such
as the Gross Domestic Product (GDP) and the labor force.

The most useful ratios are : the ratio Gross Domestic
Expenditure on R&D (GDERD)/ Gross Domestic Product (GDP) and
the ratio full time equivalent of researchers per 10 000 labor force.

This paper is organized as follows ;

In chapter one we will give a brief history of science and
technology statistics, as well as R&D statistics, then we will give a
description of input and output indicators related to R&D activities and
technological development. Third we will present the way OECD
countries classify R&D statistical information, then we present the
major difficulties related to R&D statistics.

In chapter two we will present the Tunisian R&D system,
through R&D funding and performing institutions then we present the
main input indicators through the elements used to compute them,
finally we present the insufficiency of our system and our prospective
for the future.
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MEYHODOLOGICAL BASIS OF S&T STATISTICS

A. Brief History

The concept of scientific and technological activities (STA) has
been developed by UNESCO. Thus according to its recommendations
concerning the international standardization of statistics on science and
technology, science and technology activities comprise : “systematic
activities which are closely concerned with the generation,
advancement, dissemination and application of scientific and technical
knowledge in all field of science and technology. These include such
activities as R&D, scientific and technical education and training
(STET) and the scientific and technological services. (STS).

R&D which is defined by UNESCO as the same line as by
OECD has been given special attention by OECD countries, that is
why, a division within this organization has been created to deal with
technological and industrial indicators. This division issues yearly
reports on R&D policies of member countries and especially on the
measurement of R&D activities within these countries. The first
problem that faced this division was : how to solve the problem of
comparability among countries? In order to answer this question,
OECD has given special attention to methodological tools by
publishing specialized manuals such as :

The Frascati manual : Proposed standard practice for

surveys of research and experimental development.

Th OSLO manual : Proposed guidelines for collecting and

interpreting technological innovation data.

The TBP manual “ Proposed standard method of compiling

and interpreting technological balance of payments data.

The Patent manual : Proposed standards method of

compiling and interpreting patent data.



¢

The STI working paper : Bibliometric indicators and

analysis of research systems : methods and examples.

IT — Presentation of indicators and definitions
Research and experimental development (R&D) comprise
creative work undertaken on a systematic basis in order to increase the
stock of knowledge, including knowledge of men, culture and society

and the use of this stock of knowledge to devise new applications.

The term “R&D” statistics covers a wide range of possible
statistical series measuring the resources devoted to R&D (Inputs) and

the results of these activities (Outputs) as shown in the graph below

1 Financial Resources Science Publications @)
N > » U
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These inputs and outpurs are madae up of a set of qua

A9*

indicators which are as follow :
Indicators related to financial resources are made of :

Government Budget Appropriations or Outlays for

R&D. (GBOARD)
Gross Domestic Expenditures to R&D (GDERD)

Indicators related to Human Resources are made up of :
Personnel devoted to R&D both in full time equivalent.

Personnel devoted to R&D in physical persons.



of :

Indicators related to scientific publications are made up

The number of publications.

The number of citations.

Indicators related to the level of technology are made up of:
The Technological Balance of Payment (TBP)

The number of Patents.

III — Classification of R&D statistical information

R&D activities are classified in terms of organizations

executing of funding R&D. In terms of the R&D programs themselves

or in terms

of the type of expenditures.

Classification related to organizations is known as institutional

classification. The OECD has identified five classes of institutions,

which are :

Business enterprise sector
Government sector
Private non-profit sector
Higher education sector

Abroad.

Classifications related to R&D programs is termed as

functional classification, and could include several sub-classifications,

such as :

Socio-economical objectives
Scientific discipline

Fields of science and technology



- Type of activity
- Products and process R&D

Classifications related to the type of expenditures include :
- Current expenditures : labor cost, other current
expenditures
- Capital expenditures : land and building, instruments

and equipment.

IV — Difficulties related to R&D statistics

Data concerning R&D statistics is collected either through
official government documentation or through specialized surveys
within performing institutions. The problem rises when R&D is not the
activity of the institution. In this case we have to estimate the part time
equivalent of R&D activities.
This part time equivalent is used to determine a Research
Coefficient (RC) for each statistical unit. It could be estimated using
one of the methods below :
- budget time studies
- surveys within institutions
- estimations based on other series of data.
The second difficulty rises within the boundary between R&D
activities, S&T activities and other scientific activities and especially
in the area of humanities and social sciences. The Frascati manual

gives description and example of boundary problems. The general rule



is the presence in R&D of an appreciable element of novelty and the
resolution of scientifc and/or technological uncertainty, i.e. when the
solution to a problem is not readily apparent to someone familiar with
the basic stock of commonly-used knowledge and techniques within

the area concerned.



CHAPTER II
THE TUNISIAN EXPERIENCE IN THE SECTOR
OF SCIENTIFIC AND TECHNOLOGICAL INDICATORS

As stated earlier, scientific and technological activities (STA)
include such activities as R&D, scientific and technical education and
training (STET) and the scientific and technological services.

Given the mission and attributions of the secretariat of state for
scientific research and technology, our development (created in 1991)
has been interested in the measurement of R&D activities as well as
Technological activities since 1992.

Our experience started with a bibliographical study of
international experiences and recommendations made by international
organizations. We also launched a general survey within public
research institutions and higher education institutions in order to have
a broad view of the R&D system.

Now “input” indicators are published in a yearly basis, while
“output” indicators are determined on an occasional basis.

In this chapter, we present how we go about in order to
determine the following indicators:

Government Budget Appropriations and Outlays for
R&D (GBOARD)
Gross Domestic Expenditures on R&D (GDERD)
Human Resources Indicator
But, it is necessarily to have first a general view on the R&D

system and on the different type of institutions making up the
system.



The R&D system in Tunisia
The R&D system in Tunisia is made up of three entities, which

are

Strategies and Evaluations

Management and Coordination

Execution

As shown in fig. 2, strategies and evaluation is insured by the

national council for research and technology, as well as the national
council for the evaluation of research.

Management and coordination is insured by the secretariat of
state for scientific research and technology and other mininstries for
activities related to their sector of interest, such as :

The ministry of agriculture
The ministry of higher education

The ministry of health
Research execution is insured by :

Public research institutions
University laboratories
Enterprises

The organization of our R&D system was emphasized through the
promulgation of a law on R&D in 1996. The aim of the law was to
give a legal status and to define the missions of the different entities
making up the system.



Fig. 1



II — The S&T Statistical System in Tunisia

As stated above, science and technology activities cover three

themes:

R&D activities

STS activities

STET activities

Even though there is no centralized department dealing with the
collection and analysis of all aspects of S&T activities, the secretariat
of state for scientific research and technology is responsible for the
R&D data and part of the S&T data.

The table below shows for each of the three activities given
above, Who are the providers of information, and whether or not there
is a department responsible for the coordination of data collection

withing that activity.
Type of S&T . . Data Collection and
Activity Information Providers dissemination Coordinator

Research and
Experimental
Development

-Secretariat of State for Scientific
Research and Technology

- Ministry of Education

-Ministry of Agriculture
-Ministry of Culture

-Ministry of Puplic Health
-Ministry of Environment

- Secretariat of State for
Scientific Research and
technology on a yearly
basis.

Scientific and
Technological
Services

-Secretariat of State for Scientific
Research and Technology
-Ministry of Agriculture
-Ministry of Culture

-Ministry of Industry

-Ministry of Social Affairs
-Ministry of Environment

- Secretariat of State for
Scientific Research and
technology on a occasional
basis

Scientific and
Technical
Education and
Training

-Ministry of National Education
- Ministry of Higher Education

- Ministry of Professional

Training and Employment

- Secretariat of State for
Scientific Research and
technology on a occasional
basis




III — Government Budget Appropriation and Outlays to R&D
(GBAORD)

GBAORD cover government financed R&D performed in
government establishment and in the other institutional sectors and is
based on budgetary government reports. Normally GBAORD includes
all outlays to be met from fiscal resources, but given that the Tunisian
budget is based on other resources in addition to fiscal resources. We
consider government financed R&D based on all budgetary resources.

GBAORD is composed of :

Credits allocated to central administrations for the

purpose of R&D management and coordination.
Credits allocated for full time R&D institutions
Salaries of the personnel of these institutions
10% of current credits allocated for higher education

10% of salaries devoted to the Ministry of Higher

Education.
Credits allocated for predefined R&D programs

RC *Current credits allocated for part time research and

R&D institutions
RC *salaries allocated to part timd research institutions

Even though, at the present time we are considering a RC of 10%

for higher education institutions, we have developed a method that
gives a better estimate for this coefficient based on the number of
graduate students in each higher education institutions, but the series of

data that helps determine this coefficient is not readily available.



Now, given that public institutions budgets include other receipts

that need govrnment permission to be spent, when we include these
extra-budgetary resources the newly formed indicator is termed as
Public Budget Appropriation and Outlays to R&D (PBAORD). Even
though this indicator was not mentioned by either OECD or UNESCO,

we think that it reflects public determination to finance R&D activities.

GBAORD and PBAORD data is collected through

governmenta official budgetary documentation.

GBAORD data is usually classified either by socio-economical

objectives, ministries or by type of expenditures.

The ratio : GBAORD/ Government Budget could be used to

measure the relative importance given to R&D activities.
IV — Gross Domestic Expenditures on R&D (GDERD)

GDERD comprise intramural expenditures for R&D within all
statistical units or sectors of the economy, whatever the source of
funds. Expenditures on R&D could be made within the statistical unit

(intramural) or outside it (extramural).

In Tunisia we have always been interested in intramural
activities only given that extramural activities include funding research

executed abroad, which does not apply to our case.

Data used to determine GDERD is obtained from surveys
conducted within institutions performing R&D as well as national

expenditures data base.



The main differences between GDERD and GBAORD is the
existence of sources of fund other than the government in GDERD,
and the fact that GBAORD is a prevision while GDERD is executed
R&D.

The GDERD is composed of ;

Expenditures made by central administrations for the
coordination and management of R&D activities. [current, salaries,
capital]

Expenditures made by full time R&D institutions
[current, salaries, capital]

10% of other current expenditures made by higher
education institutions.

10% of salaries of the personnel of the ministry of
higher education

CR *other current expenditures made by part time
research institutions.

CR *salaries of personnel working in part time
institutions.

Capital expenditures devoted to R&D made by the
Pasteur Institute.

Capital expenditures devoted to R&D made by the
National Patrimonial Institute.

Expenditures made by the enterprise.

Expenditures data is collected through specialized surveys and

government expenditures data base.



Expenditures are usually classified by funding sector (public,
higher institutions, abroad or enterprise) performing sector and type,
and a two dimensional classification representing both funding and

performing sources.

As stated earlier, the ratio GDERD/GDP is widely used for

international comparisons.

V — R&D Personnel

R&D personnel cover all persons employed directly on R&D as

well as these providing direct services such as R&D managers,
administrators and clerical staff. According to OECD, those providing
an indirect service such as canteen and security staff should be
excluded, but at the present time this type of personnel is included in
our statistics given that we know that it represents a minority, but their
wages and salaries are included as an overhead cost in the
measurement of expenditures. The personnel indicators are determined

as follow :

The number of physical persons for each statistical unit is :

Number of permanent persons + Number of contractual persons +

graduate students

The full time equivalent for each statistical unit (FTE) is :

CR* (Number of permanent persons + Number of contractual




persons) + graduate students

We consider only graduate students having scholarships or

receiving an allowance through R&D financed programs.

Data concerning permanent personnel is available either
through centralized government data bases or specialized surveys. Data
concerning contractual personnel is obtained only through surveys, but

given the mobility of this type of personnel, this type of data is not

always readily available.

VI — R&D indicators for the year 1997
The Tunisian R&D indicators for the year 1997 are represented

in the tables below :

PBAORD TABLES

Table 1 : PBOARD during the year 1997 (Millions of Dinars)

1997
PBAORD 56.400

State Budget 8010
PBAORD/State Budget 0.70%

Table2 :Classification of PBAORD by Ministry (Thousands of

Dinars)

1997




Secretariat of State 18334
Min. of Agriculture 13060
Min. of Higher Education 17458
Other Ministries 7547

TOTAL 56400

Table 3 : Classification of PBAORD by type of expenditures

(Thousands of Dinars)
1997
Management & Administration 956
Public Research Institutions 12249
Higher Education Institutions 4681
R&D Programs & Projects 12398
Salaries 26116
TOTAL 56400
GDERD Tables

Table 4 : The RATIO GDERD/GDP during the year 1997 (in

millions of dinars)

1997
GDP 20995
GDERD 59,878
GDERD/GDP 0.29%

Table 5 : Classification of GDERD by funding source during the
year 1997 (in thousands of dinars)

1997
Public Funds 52541,850
Enterprise Funds 4936,000




Funds from Abroad
GDERD

2400,000
59877,850

Table 6 : Classification of GDERD by type of expenditures

Gross Domestic Expenditures on R&D

Reference (GDERD)
Year Tital Current Capital
Expenditures Expenditures Expenditures
Titre 11
1997 59878 41478 18400




Personnel Tables

Table 7 : Permanent Personnel working in the public sector in Full Time
Equivalent (FTE)

Year 1997

Higher Education Institutions

Statutory Researches 707
Public Research Institutions
Statutory Researches 280
. . . . 196
Engineering and Scientists 326
Technicians
. . 34
Administrators
. 194
Secretarial Personnel
1228
Workers 2257
Total
Total 2964

O The Full Time Equivalent (FTE_ in the private sector was

estimated by a survey in 1995 be 100 researchers



Table 8 : Permanent Personnel working in the public sector in

physical person

Year 1997

Higher Education Institutions

Statutory Researchers 7067
Public Research Institutions
Statutory Researchers 347
. . 245
Engineers and Scientists
. . 395
Technicians
. . 51
Administrators
. 285
Secretarial Personnel
Clerical 1786
n 3109

Total

Total 10176




Conclusion

The importance of scientific and technological (S&T) research
to the future of Tunisia has become increasingly recognized since
independence. The critical role of scientific discovery and
technological innovation was emphasized with the 1991 creation of the
Secretary of State for Scientific Research and Technology (SERST), to
strengthen science and technology’s role in encouraging economic

growth in Tunisia.

The importance of quantitative indicators has also been
recognized, that is why a division specialized in R&D statistics has
been created withing the organizational structure of the Secretariat of

State.

During the last seven years, a big effort has been devoted to
organize R&D statistics at the national level. This effort resulted in

major advancement in the area of input indicators.

In the area of output indicators we’ve collected enough
knowledge to go about to determine them, but for these indicators we

still need to develop our capacity to collect and analyse information.

The TBP indicator is easy to determine since the necessarily
data is available within national institutions (mainly the Central Bank).
But data necessary to determine the other two indicators related to
bibliometric information such as Publications and Patents is available

mainly on foreign data bases.



For instance, the most exhaustive information about scientific
publications is available through (SCI) database, which is a
multidisciplinary database produced by the Institute of Information

Science in the US.

The most frequently used source of patent data are hosted by
Derwent Information Limited’s WPI(L) whose databases are

multidisciplinary and international in scope.

These databases are generally available on line and/or on CD-

ROM.

We suggest that a closer collaboration among our countries

would give us better access to these data bases.
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