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Introduction 

This short communication analyzes the scientific 
activity and impact of the different Cuban research 
sectors during the period 2003-2007. Only a 
minority set of bibliometrical papers are focused in 
the particular study of research sectors involved in 
national scientific output. National or regional 
dynamics of the university-industry-government 
relationships, based on “The Triple Helix model” 
proposed by Etzkowitz and Leydesdorff,1,2 is 
among the most studied topics.3,4 Interdisciplinary 
links and inter-regional research collaboration are 
also related topics raised.5-7  

Materials & Methods 

A search strategy based on the identification of the 
word “Cuba” in Author Address and Affiliation 
Country fields was used in Scopus database10. The 
retrieved items were downloaded to an ad hoc 
database, to eliminate false items and normalize 
affiliation data. But this kind of research usually 
deals with a very laborious normalization process.8,9 

Cuban research sectors were the most important 
aspect identified in each register from the database. 
The scientific production was distributed in six 
sectors: Higher Education (HE), Health (HEA), 
Science & Technology (S&T), Government 
Administration (GOV), Enterprises (PRI) and 
Others (OT). The indicators selected to show the 
quantitative dimension of the scientific publication 
were: Total output (A), annual percentages, annual 
growth rate, and total number of institutions. The 
qualitative dimension was studied through a set of 
impact indicators: Total of cited articles (AC), 
percentage of cited articles (% AC), average of 
citations per article (C/A), H index (H-i) and R 
index (R-i).10 Each of these impact indicators were 
calculated by sector. Social Network Analysis 
(SNA) techniques were employed to visualize the 
inter-sector collaboration.  

Results 

The Cuban scientific output is mainly distributed in 
three of the six sectors analyzed (Table 1). Higher 
Education is the most productive sector. The Cuban 
universities produce 55.4 % of the total national 
output12-14 in Scopus. In this case, the output grows 
over the years studied, and it is just over 58 % of 
the national scientific production in 2007 (Figure 
1). In terms of visibility, Higher Education is the 
sector with the highest H-index, although their 
proportion of cited articles and the average of 
citations per article are below the national mean. 
The cause of this behavior is the big amount of 
papers published in less cited national journals, an 
aspect that involves the output of higher institutes 
of Medical Sciences belonging to the Higher 
Education sector, and hospitals belonging to the 
Health Sector. The citation activity of Science and 
Technology (54 % of cited articles) and 
Government Administration (53 %) showed the 
best performance during the period analyzed. 
Government Administration comprised only 3.3 % 
of the national output, but showed the highest 
average of citations per article. Meanwhile, the 
sector Enterprises only published 71 articles during 
the period, with no role for any particular 
institution, and poor visibility. 
 

  

 A % CA % CA C C/A H-i R-i 

HE 3199 55.4 1384 43.3 7680 2.40 29 33.97

HEA 2270 39.3 708 31.2 4237 1.87 24 36.00

S& T 1864 32.3 1012 54.3 5521 2.96 25 32.74

GOV  190 3.3 105 55.3 777 4.09 17 19.85

PRI 71 1.2 19 26.8 62 0.87 4 5.48 

OT 51 0.9 6 11.8 16 0.31 2 3.32 

Cuba 5778 100 2582 44.7 14727 2.55 34 45.96

 
Table 1. Impact indicators of the Cuban 

scientific output by sector. 



A significant growth by sectors was identified in 
the five years analyzed, except for Science and 
Technology. The growth of Higher Education and 
Health Sector determines practically the nation's 
growth in global terms. The production of health 
institutions declines during the first two years 
analyzed, but recent actions undertaken by the 
Cuban Ministry of Public Health and the National 
Information Center of Medical Sciences, aimed at 
promoting and strengthening the scientific 
publication visibility of biomedical journals. In fact, 
this sector showed the greatest contribution, 
doubling in 2007 the number of institutions 
achieved in 2003.  
 

 
 
Figure 1. Share of documents and annual growth 

rate by sectors 
 

This aspect is a key point, because a high number 
of national institutions devoted their efforts to 
publishing their research results in communication 
channels with high visibility for the global 
scientific community.. These contributions, in some 
cases and by multiple factors, had been destined to 
invisibility when the national scientists made 
available their research results in local sources, or 
just in unpublished reports. 
 
The scientific collaboration among sectors offered 
an important view of the national scientific activity 
and the establishment of strong networks of 
international collaboration was a very important 
strategy with the aim to achieving a high visibility 
or impact.  
 
On the Figure 2, the size of the nodes identifies the 
volume of the sector´s output, the node ring 
represents the proportion of international 
collaboration, the lines imply the existence of 
collaboration among sectors, and the thickness of 
links expresses the intensity of those relations. 
Thus, the structural dimension of the national 
scientific output from the characterization of its 
strategic sectors was objectively represented. 

 
Figure 3. Inter-sector collaboration in Cuba 

 
There are some problems that can be inferred from 
the presented map. First, there is a weak linkage 
between universities and institutions of science and 
technological innovation, and also reduced 
relationships between scientific research centers 
and health institutions in the country; second, the 
international collaboration is not representative in 
the health sector, taking into account the many 
Cuban health experiences and missions throughout 
the world; and third, there is a divorce between 
R&D units of enterprises and the institutions 
belonging to Higher Education and Science and 
Technology, given by the still insufficient research 
activity generated by Cuban enterprises. 
The causes of these problems have a multifactorial 
nature. Despite the advanced research policy of 
higher education in Cuba, it is evident that still are 
low the level of actions developed by scientific 
institutions with the aim to attract the interest of 
students and research teams from universities. In 
this sense, the necessary link between the academy 
and institutions of science and technological 
innovation must be more evident not only in articles 
published by mainstream journals, but also in 
patents.  
On the other hand, taking into account the wide 
biomedical scope of Cuban scientific activity, there 
is no reason to avoid the collaboration between 
hospitals, health care centers and research 
institutions in research processes. An important 
number of Cuban products developed by scientific 
research centers are introduced in hospitals and 
distributed by the national network of pharmacies. 
Therefore, a more active role of physicians and 
professors from hospitals and health institutions, 
especially in research lines related to the use of 
these products by Cuban population, is necessary. 
And this can be reflected not only by national 
journals but also by mainstream journals. 
Finally, it is clear that the absence of incentives is 
the main cause of a low international collaboration 
in the health sector, as well as the complete divorce 
between Cuban enterprises and institutions 



belonging to Higher Education and Science and 
Technology. However, the recent creation of a 
biotech company (BioCubaFarma) that involve the 
research centers of the west of Havana, is a decisive 
step of the country in order to change the current 
status.  
 

Conclusions 

Cuban scientific output has experienced increasing 
growth, which is clearly observed during the period 
studied in this work. The country´s efforts and 
expenditures in Research and Development 
activities had positive implications for the Cuban 
science system evolution,10 and the total output of 
the country is led by the research developed in 
institutions belonging to the most developed sectors 
involved in scientific activities: Higher Education, 
Health, and Science & Technology systems. 
However, inter-sector relationships reveal some 
weaknesses in the national scientific macro-
structure. What factors affect the interactions 
between the sectors involved in Cuban scientific 
activities? How these factors can be taken into 
account by the National Science and Technology 
System? It’s evident that more research is needed to 
analyze the science and technology policies in each 
of the sectors studied. 
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