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a series of indicators and initiatives that can be taken in the future. The article shows the possible relation 
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for the creation of a more permanent Observatory in the region.
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Mots-clés. Science – Technologie – Recherche – Innovation – Indicateurs.

I – Introduction and background
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the analysis of the research system dynamics. Ultimately, this Observatory should promote the 
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establishment of observatories for science and technology among the Partner countries and be in 
co-ordination with these observatories. 

The objective of this article, which is based on a White Paper for the project, is to propose the 
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possible uses for them. It will also identify the instruments needed in order to 	���	���
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these indicators, something that is still lagging behind in many countries. The White paper will 
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review the policy framework and in particular Cairo Declaration. In section 3 we cover the different 
kinds of indicators and the more general methodological issues concerned with the measurement 
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policy, sociology and bibliometrics have proposed a variety of methods for their measurement. 
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compared to collaborations. Finally, it will review the possible framework of analysis of the 
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the Royal Academy and dispersed thinkers around the World. Science, as a human endeavour, 
has always been based on collaborations mainly at the international level, but it is only recently 
that it became an active ingredient of science policy. What has changed fundamentally is the scale 
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Turkey and Brazil. This has to do with the fact that international co-authorship is related to the 
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the growth of international collaborations. 

The determining factors of international collaboration in science and technology are based on 
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All these suppose to be aware of the varying factors that act upon scientists, and policy personnel 
when designing measures that support either collaborative research or mobility issues. 
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	�
2��)"����"�
�	����
�
	
��	�

�	��������\�

���"���"��"��	�
������""�������#�����YH���

�


�"�
at international level, mainly promoted by the business sector, and a general understanding that 

		���

�	� 	���"� 
�� /�� 
��� ����"� ��� ���
�!� 3%���	


"*� 566V40� �		���

�	� ��"� ��"�� ����
��� 
���
��	�


�	"� ���� �� 	�2� "�
�	��� ���
�!� �
"����"�� 
��
� ���#�
�"� 
	
��	�

�	��� �
	)�$�"0� ��$���/�
countries have been very actively engaged in testing these policy measures that support 
	�
2��)
	$������#��
�	��"�3%���	


" et al.*�56;640�

 A considerable effort has been made thus far in the region for the monitoring of the research 
��

�


�"*� ��
���$�� �	���	�!� �	�� ��

�� �
�����	
�!� ���#� �	�� ���	
�!� 
�� 
��� �
���*� ��� ���#� �	��
��$�	
'�

�	�
��
����
����3%���	


"��	���[:�		
*�56;6\��[:�		
*�566J40���	�
����""*�
���������	$��
��"�"

���	�
�/��	�#�
��	��
������"������

�	����
����������	�(	
�	�2

��

"����

����	��	����
	��"�

	���"����������"�������#����
	
�	"
���#�	

��
	$���

�

!�3��"
#�	
 et al.,�566<40�

����#�
	����	$�"�
��
�
��)�������
	�"�
�	�������������
���
���"��������"�
�	

��������/���

�	"0�
���!���	�/��"�##��
'���
	�
��������2
	$�2�!q

�� ��	����"
	$�	����
��$�
�����
$��������/�"
��"�
�	

�����#��
�	��"�2

�
	�����
���
���	���$
�"�

	�����	�2��	���#��$
	$�"�
�	

�������"�"�����"�/
�
���	���$!*�	�	�
���	���$!*�#�
��
��"�
"�
�	��*� 
	���#�

�	� "�
�	��"\� 
�
"� ��"� /��	� ��/������ �� ���	$�� 
	� 
��� search regimes 

	� "�
�	��� �	�� 
���	���$!� 31�	�����"
*� 56674� ��� new modes of knowledge production 
3@
//�	" et al.,�;JJX4\

�� �������
��
��!���	������"�����*��

����
	
��	���!�
	��YH������
#�	
"����
	����"����		��

�	�
2

����
��
���	����/�
����"��������/"\�

�� @��2
�� ��� 
��� $��/��� 
""��"� "���� �"� �	�
��	#�	
��� ��	���	"*� ��/�
�� ����
�*� "���
���
�
"��"�"�"�����"�%�H�\

�� Active involvement of users in the governance of science, by the creation of large NGOs that 
actively fund and support research, and a more active demand for participatory research 
3
��
�
"���"������
	����
	$�/�
����"�������"��	��	�	���"�������"4\

�� Increasing use of information and communication technologies creating the infrastructural 
conditions of the Knowledge Economy, and that has created opportunities for collaborative 
research practices.

�� ���!���������	$��
	�2��
�2�"��	����������
���Z�������
	$�2����[�2

��
	����"������"�	���
���"�#�����$���#��$
	$����	�#
�"�
��
�����������	$
	$�
���
	
��	�

�	���"��	��3�
)����
	�*�
1��'
�*���+
��*����
��%��
��4\�/�
���"��
���$��2
	$��
�����	

�

�	�
	�#��
�#�������
	��#��
���	
�
�"� ���#��
���"� 
	� 
��#"����"�
�	

���������

�	�3��
��*����
��	�*���	
"
�*���������
����$�����+�#���"4*��	��
������!����
��$��2
�����"�������!���

�

!�
	����	
�
�"�
��
������
���
/�
����������	������
��"���"�������
"
��!�3"�����"� 
���@�������	
�
�"40�������	$�"��	��
prospects for collaboration are different in this more fragmented world.
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The motivations and the dynamics of the research collaborations have been relatively less studied 
than the scale of research collaborations. In other words, the scope of research collaborations at 
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This programme level assessment is the second level, and probably the most usual one. 
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III – The policy framework of research cooperations between EU 
and Mediterranean countries

1. The policy framework
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opposes centralised to decentralised systems. Nonetheless, the overall impression is of a rather 
large and growing dispersion of research in a great number of institutions. This has to do with the 
growth of the research system, but also because of a greater role played by universities, and a 
larger importance of technological activities.

It should be mentioned that the national coordination bodies in charge of providing appropriate 
governance for science have been created rather late as compared to other continents. In more 
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Academics of sciences have also played a minor role in the region, whereas they have been 
an essential ingredient in Europe, the USA and Latin America. In some countries an effort is 
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They are usually based on voluntary activity of researchers.
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research systems shows this duality between co-operation and collaboration in all countries, 
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unattended. Rather it seems that its weaknesses rely on the unstable support given to research. 
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found little if no correlation between the number of bi-lateral cooperation programmes and co-
publications. The authors speculate on the reasons for this lack of correlations that  comes from 
the very formulation of the cooperation agreements. In most cases, cooperation agreements are 
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Box 1- Objectives of the Cairo Declaration (June 2007) (elaboration)
A. In Higher Education: 
Creating a Euromed Higher Education Area:
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B. In Research and Innovation:  
Towards the creation of a Euromed Research Area: 
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Programmes while taking into account their particular needs, as well as areas of mutual 
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Programme of FP7.

2. Cairo Declaration 
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General issues in the measurement of science and technology collaborations.
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In this section, we would like to highlight some of the main tools that can be used in measuring 
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Barré mentions that the international standards always prefer to measure inputs and outputs 
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 Output indicators concern publications, patents, production of technology, innovations, and 
other possible issues of research such as production of new researchers, reports based on 
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internal promotion and in order to favour the enhancement of the teaching activities. They rarely 
acknowledge that research is a full-time activity as can be the case of a public research institution 
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and foundations. International co-operation programmes are an important means of obtaining 
these funds. 

Table 1. Categories and types of indicators.

Type
Epistemological 

status 
Category

Descriptive type
Volume and broad 
category of activity

Cognitive type
Substantive – thematic nature 

of the activity

Opinion type
Opinion of 

stakeholders on the 
activity

human and 
�����	�������������

(inputs)

volume of resources 
used as an input for the 

research activity

thematic nature of the skills and 
knowledge input for the research 

activity

opinion 
on the resources

production 
(outputs)

volume of output 
produced by the 
research activity

thematic nature of the knowledge 
and skills produced

opinion 
on the production

interactions volume of resources 
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linkages

thematic nature of the 
interactions, thematic distances, 
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and effect

cognitive impacts and effects opinion on the 
performances



Moving forward in the Euro-Mediterranean Research and Innovation partnership.  113
The experience of the MIRA project 

The most commonly used output indicators are publication counts, citation counts, and patents. 
Contrary to input indicators, there are no general accepted measures for the measurement of 
outputs beyond publications and patents. For the case of collaborations, most bibliometric analysis 
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to produce relational indicators, either on the cognitive nature of collaborations in science, or on 
the institutional networking that is produced by researchers. This a blooming area of research in 
science policy analysis and bibliometrics. Contrary to input indicators there are no standards in 
the relational type of indicators.
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are addressed to companies performing R&D, not to public institutions devoted to ST activities. 

Establishing relations between the innovation surveys and the ST statistics has never been 
proposed. Rather, different proposals have been made to characterize the overall national state 
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institution framework of the science and technology system.

Box 2 - Is there an ideal template to gather data on ST systems? 
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many cases information might not be available on every one of these categories. For some 
countries, some of the proposed categories and variables might be inappropriate. Therefore, it 
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research is evolving. The heterogeneity of the different national structures, and their concentration 
into a few universities and research centres is a common characteristic of most developing 
���	
�
�"� 3@�
�����*� 56;640� ���� �
$�� ��	��	
��

�	� ��� ��"������ 
	
�� "�#�� �"
�/�
"�#�	
"� ���
"�#��#�=������=��
"*��"�@�
������#�	

�	"*�8����"�
������

�

!��	��
	��	"
"
�	�!�
	�"
�

"

�"0�����
"

��

�	�
"��+����/�
���/!�
���$���
��
���$�	���
	�
����
���#"
�	��"�/!�2�
����YH�
�)��������
�	��
"�#��"�����
	��
�����	
����	
�
�"��	��
	"


�

�	"�
	�
����������
	$�2����90

���	
�
�"�	����
���"
�/�
"����"����
�	
�/��!����)	�2���$���	���2���"������
"�������#���2

�
	�

�����	
�+
����
��
�����


���*����	�#
���	�������

�	���"�
�	

����	��
���	���$
����"!"
�#"0����!�
	���� 
�� $�
���� 
	���#�

�	� �	q� )	�2���$�� ��������"� �	�� �YH� ������#��"\� 
	���#��� "�
�	

���
"
���
���"� "���� �"� �""��
�

�	"*� �����#
�"*� 
����� �	
�	"*� =���	��"*� 
	�
"
/��� �����$�"\� 
���
2��)
	$���	�


�	"������"�������"�3"
�
�"*�"����
�"*���!�"!"
�#"*�������

�	�"!"
�#"4\�
�����������

	
��	�

�	�����	��"��	����	�
	$��$�	�
�"\�
�����"��������
��
\�"�
�	

����$���#�	
"�3���
�	�
�	��Q��"
*�566<40

1!� �	��!'
	$� 
��� ��"������ �	�� 
		���

�	� "!"
�#� ��� M5� ���	
�
�"*� ���
�	� �	�� Q��"
� 3566<4�
created a template to gather systematically the information. They mention three different kinds of 

	���#�

�	�
��/��������
��*����#����	����""����#��q

�� �
�

"

����
	�
��
��"�3���
��*�H�#�$����
�*�:���
�*������

�	��*���
�	��*�����	���$!��	��
1
/�
�#�
�
�40

�� H�"��
�
��"q����	


�

�������
"������"��
�

�	"�
��
����"�	
�
������
"���������
�
	���
�$��!�
of entities or events. They distinguish between Listing descriptors and Diagrammatic 
descriptors.

�� �����

��"q���������/���
���	��������
"
��
�����	����	
�#�����!���"��
�

�	"�����"���
"�
of the research system in a country.

�	�566;*�1���}�2�"���"��������

	$*����	$�"
#
�����
	�"��"��/���*���Z#
+������"���

��[��	�
���
�"�� ��� ���	

���

�	� �"� 
��� /�"
"� ��� ���
"
�	�#�)
	$*� �"
	$� /�
�� ���	


�

��� ��
�� �	�� #����
	����

����������

�

���
	���#�

�	q�8It is mixed in the sense that the decision-making process is 



Moving forward in the Euro-Mediterranean Research and Innovation partnership.  115
The experience of the MIRA project 

$	���
$��!
��
	
��	����	����
�������
	��
��
'���"����
Q���"���
�������
�	�����
9��"
�����	������

among those concerned, and discussion and criticism of the indicators are an aspect of such 
interactions90�

%"�H�	
����
����
��	�
����#
	���� 
	� 
������%�1�	�!�2��)"���*�������	
����
�2��	�#��"��
	$�
)	�2���$��
	�"���
������	
�
�"�3%�$�	

	�*���+
��*�(��$��!44�"��2"�
��
�2�������
��/����

��
#���"
�
	�
�
"����"
�����
����
$�
�
	�
��
��"*�	�
��	�!��	�#�
������$
����$���	�"*��"�
"�"�$$�"
���

	�
�����	

�$����	����3�����*�566<4*�/�
���"��/����"�����#����"
���
��������"�	"q�
	�
��
��"�
#��"���� 
	��
"��	����
��
"� 
	� 
��#"����"
��)"����)	�2���$�*� ��
���� 
��	�>�2"����)	�2���$�0�
���
���#���*� 2�� ����� �
�����
!� 
	� #��"��
	$� �����""�"� 
	� 
��� ����

�	� �	�� �
�����

�	� ���
)	�2���$��>�2"0�̀ ���	
	$������""�"*�)	�2���$��	�
2��)"�������#�	��*�����)
	�"����Z
	���#�	
���

		���

�	"[*�)	�2���$��"�
�������"*��������
��"
��������

�������!�#��"�����3�
����
��	�
�*�566J4\�
/�
�#����
��	�
��
�2�������	��
	"
��#�	
"�
��#��"���q

 ? 
��

�)	�2���$��>�2"�?�"����!�"
��	$�
	�"�
�	����	��
���	���$!\

 ? 
���


�	��*�Z
	�
$�	��"[��	���
����Z	�	�"�
�	

��[�)	�2���$�*��"�2�����"��"��"[�)	�2���$�\�

 ? 
���	���$
�����/"���

�	�����/
�


�"�?����	�!�
������
�����
#

���"��
����	��������

�������*�
"�����"��	��	
����
"�*��	�
	��"
�
������������

���"��
��*������!���$��$����
������$
�	\�

 ? social capabilities needed for knowledge generation and absorption.

���
���#���*� �"����
�!� 
�
�"� 
�� ���#�
�� )	�2���$�� >�2"*�2�� )	�2� �


��� �/��
� 
��� 
#���
"� ���
policies on knowledge absorption. In brief, there is no instrument that measures in proper terms 
)	�2���$�� ���
�
�"0� �	
��	�

�	��� �������

�	� 
"� ���
� ��� 
�
"� ���"
*� "
	��� 
��� ����� 
"� 
��
� /!�
promoting more international linkages there will be more circulation of knowledge and, by way of 
��	"����	��*����
$������$�������)	�2���$������

�	��	���
���"
�	0

The above discussion on the methodological aspects of indicators serves the purpose of stressing 

��
*�����
���"���
�����"������������

�	*�2��	����
��combine a quantitative and a more qualitative 
assessment*�����
����#����	
	$�
���������	������#�2��)��"�#�	

�	���
	�"��

�	�5��/���0

4. Indicators in the policy process
Indicators do not only serve as a thermometer. They are also part of the decision and evaluation 
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as is more generally the case, there is a growing mismatch between the analytical base that 
serves to produce indicators and the need for a collective intelligence toward measuring this 
integration at the international level. 
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R&D, national capability in human resources, and mostly at the aggregate national level. 

 

Figure 1. The use of indicators in policy for STI internationalization (Edler, 2008).
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5. Indicators of research co-operations and impact assessment of 
programmes and policies
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international collaboration is related not only to the international structure of science, but also to 
the general environment of research in the country, the disciplinary evolution, and opportunities 
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framework, which combines the three levels of analysis of co-operations. 
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Box 3 - Forces acting on international collaboration:
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6. Building a reference framework
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Box 4 - Methodological questions that need to be addressed by the Observatory
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in the EU, based in some international organizations? 
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IV – Proposals for a framework and indicators for the Euro-
Mediterranean science and technology co-coperation
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We still lack this assessment framework that needs to be built. The following are proposals in 
order to attain the overall objective. 

1. Feeding the Cairo declaration Framework
Cairo declaration can be used as the general policy level. Following is a proposal based upon the 
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 ii. Particular areas of mutual interest. 
�� ���
�"x�/=��

��"� 2

�� #�
���� 
	
���"
"� 3��� 
��#�

�� ���"
��"4q� "�"
�
	�/��� �������#�	
*�

coastal areas management, marine resources, water management, forest management, 
waste management, farming systems, monitoring of environmental change, climate 
change, seismic risk and geological resources, business enhancement and entrepreneurial 

	


�

��"*�
		���

�	����#�

�	*����	�#
���	���	�	�
����
")"*����	�#
�����
�
�"*�
	��"
�
���
and agricultural policies, ICTs, nanotechnology networks, public health, endemic diseases, 
epidemiological networks, vaccines, genetic services, biomedical research capacities, food 
and agro-industry, cultural heritage, social and cultural identity, linguistic issues, science 

	�"��
�
!*�"�
�	

����2���	�""*�#
$��

�	�
""��"*���$����	��"��
���$�	����
""��"*����


����
"�
�	��"�
""��"�

�� ��
��

!��
"
"���	����/!��(�#��

��
����*�/
���
������	��	�	��(����$��##�"\�
�� ���	

���

�	����
	"


�

�	"��	�"
#
����
��
�"������
��


�"
�� @�	�����#�����
	�
��
��"��	������/���

�	"�3$�	����������"��
	�
��
��"4

Objective 7 of Cairo Declaration. Promote innovation, knowledge sharing and its return 
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Table 2. List of indicators for the Observatory of EU-Med cooperation.
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3. Programme-oriented indicators 
As indicated above, impact assessments should rather be oriented towards programmes. This 
would entail to maintain an inventory of collaborations, based on EU participations or other 
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�� Assessment of the relative size of funding provided by the programme, relative to the 
funding for R&D in the participating countries

�� Assessments related to the relative participation of institutions

These indicators need not only to maintain the inventory of the programmes but also to head 
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the ambiguities usually encountered when dealing with the names of institutions in bibliographic 
or other project databases.

4. Availability of data
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Table 3. R&D indicators availability in some Mediterranean countries (as of 2009).

Country Human Resources Financial Resources
������� Yes ���"
	���566V
Algeria ��"�3566�4 No
Tunisia Yes Yes
Libya No No
Egypt Partial data on universities ���"
	���5666
Syria No No
Jordan ��"�3566V4�� ��"�356654
Lebanon No - Estimates No - Estimates
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for a regional unit. The Observatory needs to have a more pro-active programme of activities 
that is related to the needs of the stakeholders and to opportunities for actual realisation of its 
work programme. It needs a stakeholders’ steering committee, that will be in charge of some 
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as NGOs and international organizations. Involving  more than just governmental units seems a 
necessary step. 
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VI –  Conclusions 
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public institutions have different needs. Finally, in countries with a more decentralized 
research system or with a research system that is more open to international competition, 
indicators seem to be easier to accept. 
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of strategic studies stating the need for indicators and a rather opposite attitude from the 
potential suppliers of data. 

4. Although bibliometrics is at the very heart of all indicators on performance, there is 
still a very low capability in using and creating bibliometric indicators. International 
organizations have favoured general statistics and economic analysis, but bibliometrics 
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no other uses were reported since then. 
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7. Creating an observatory seems to be possible only by enlarging the interested parties 
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scientists engaged in the early years of the CERN was not only related to the increased possibilities of 
collaboration, or sharing costs but by the attempt to build real European institutions. The effort to create a 
European co-operation in high-energy physics was coincidental with Schuman’s proposal of a European 
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contribution, by R. Arvanitis.
�  The World Bank has been promoting this kind of randomized impact measurement of aid programmes to 
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