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On one hand, by appraising the drivers that influence energy policies worldwide, one come to 
the conclusion that the prospects for a revival nuclear power deployment have never been so 
clearly designed. On the other hand, looking to what has been the situation over the last 
twenty years, it is evident that, should the revival come to strength in the next five to ten 
years, one will run into knowledge shortage problems of many kinds. This feeling, which is 
the tip of an iceberg, has been constantly alerted by almost everyone studying the scenario 
and these concerns, thanks to the proactive and catalytic role of the IAEA, gave rise to the 
growing field of nuclear knowledge management - NKM. 

Despite the repeated recommendations of IAEA, the Brazilian nuclear area as a whole is not 
making coordinated efforts in this concern. Reasons are many, but probably the root cause 
resides in the fact that the country does not have a nuclear program or a clear policy 
concerning the role of nuclear in the Brazilian electricity generation matrix. There are, 
however, some isolated initiatives in some institutions concerning mapping, diagnostic and 
preservation of critical nuclear knowledge. 

This work has studied a social network - SN that has emerged naturally and that is helping to 
transfer and keep alive the knowledge of retired experts at IPEN. Enabling and driving factors 
that have strongly contributed to the network formation and its sustainability can be 
summarized as: 

• The fact that Human resources of IPEN belong to a special career of science and 
technology for which to have master and doctor degrees represent significant 
salary increases. 

• The location of IPEN, sited in the campus of the country’s leading university, São 
Paulo University – USP and the special institutional arrangement under which it 
functions as the nuclear technology unit of this university. Researchers of IPEN, 
with doctor degree and teaching abilities, can become also professors of graduate 
courses within the USP grid. 

• The fact that the Brazilian Council for Scientific and Technological Development 
- CNPq has a range of research productivity fellowships for people who achieve a 
certain sustained level of publications. Depending on the researcher’s 
classification, this mechanism includes a monthly income addition plus small 
funds for expenditures in traveling and laboratory consumables. 

Items a and b have caused many IPEN employees start to work towards graduate education at 
USP (IPEN). As they take most of the disciplines in subjects related to nuclear, which are 
taught by senior researchers / professors of IPEN, they end up performing their degree 
research work in fields that, most of the times, are related to the current work of their advisors 
at IPEN. Retired researchers usually keep the professor status and activities, probably because 
of their strong research group links, constructed over the years, but also because to have  
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students is possibly the most important lever to keep up the indexes to maintain the CNPq 
productivity fellowship. 

This dynamic network is a powerful natural mechanism to transfer knowledge from retiring 
experts and also to disseminate nuclear knowledge, since IPEN has a diversified portfolio of 
disciplines that is also of interest to other students of the USP community.  

Based on the co-authorship of publications involving people from IPEN, collected annually 
from 2000 up to 2005, the social network evidenced by these data bases was analyzed. For the 
network “photography” of each year a set of indicators were computed:  

• a participation index of retirees in the publications of IPEN (# of publications 
involving retirees / total # of publications); 

• a partnership index measuring the “social capillarity” of the average collaborating 
retiree (# of current workers that co-authored / # of retired co-authors); 

• a publication productivity index for the retired researchers; and 

• some SN indexes, such as, diameter of the network, relative nodal degree, density, 
centrality and so on. 

Based on the SN indexes and their time evolution, the key players, the strengths and 
weaknesses of the network were identified and analyzed and some very interesting 
conclusions were drawn. By analyzing the causes that explain performance variation between 
the most and the least prominent actors it was possible to better understand the behavior of the 
network. The leading actors were also studied with respect to its activity before and after 
retirement to better understand the knowledge transfer. 

A set of conclusions and suggestions are presented on how this mechanism could be further 
enhanced and utilized. Furthermore complementary interaction networks, based on 
questionnaires and interviews with the leading actors (hubs), will be mapped and if possible 
their partial results will also be added to this work. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




