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It is now recognised that the systems of knowledge production have become a hybrid network system.1 This 
transition is an indication that professional contacts and networks are important in the production of scientific 
knowledge. Networking is indispensable in countries where scientific advancement is both a concern and a priority. 
Scientific networks are able to expand the horizons of knowledge sources and stimulate the exchange of ideas 
that lead to the creation of more new knowledge.2 Applied as a strategy in research, networking builds crucial 
professional contacts to improve the potential to produce knowledge.3 The scientific capital of a scientist tends to 
increase as the number of scientists with whom they connect increases.4 

Professional networks turn out to be meaningful and beneficial to scientists in several ways. Firstly, professional 
contacts and networks assist scientists in forging new research alliances. These new research alliances eventually 
lead to the co-production of knowledge. Secondly, scientific networks are the building blocks in research which 
serve the function of disseminating information.5 Thirdly, networks improve the possibilities of expanding the 
capacities of knowledge production.6 Fourthly, networks can widen the circle of contacts, which leads to extensive 
participation in scientific matters, and to collaborative research enterprises.6 

Literature on scientific networks enables us to conceptualise social structures as a set of ties and helps us to 
focus on the characteristics of the ties in the scientific system.7 Professional contacts are intentionally established 
by scientists, with a view to conduct, produce and publish new knowledge. The network of ties that is involved 
in scientific research influences not only the quantity but also the quality of production. It has been found that the 
greater the number of international ties of an author, the greater the likelihood that their work will be widely cited.8 
Expected citation of a publication depends largely on the number of authors and the number of countries that 
participated in the production.8 

Networks are often discussed in relation to collaboration. Collaboration consists of nodes (research units such 
as scientists, institutions and countries) and relational ties (collaborative relations).9 Despite the importance of 
networks in scientific research, the impact of the networks on the publication productivity of scientists has not been 
adequately investigated,10 more so in Africa.

This essay presents the findings of a series of empirical studies conducted in South Africa over the past 10 years.3,11-14 
It focuses on scientific networks from the perspectives of collaboration and research productivity. 

Scientists create and maintain networks to advance their research outcomes. Institutions often are positioned in 
the central and peripheral positions in co-authorship networks.9 Networks have been used as a proxy variable of 
collaboration in the study of South African scientists.15 The importance of social and professional networks in co-
authorship has also been illustrated.16 In some cases, productivity, networks and research activities occur prior to 
the start of collaboration.17 

Although there is a large reserve of empirical studies on scientific networks, theoretical models that explain them 
are rather inadequate.18 The network formation game is an exception. This model presents how network formation 
materialises as individuals make decisions in their scientific relationships through a link formation game.18 The 
decision of researchers to form a collaboration link with talented researchers is in line with a trade-off between 
rewards and costs involved in collaboration. The model is particularly useful in grasping the conditions under which 
researchers organise themselves into unequal and hierarchical scientific networks. 

The formation of scientific networks is considered to be a strategy of academics19 that involves co-authoring 
and support networks. The number of strong professional ties in the support network is related to the quality of 
publications as well.19 

Relationship between scientific networks and scientific productivity
There are several assumptions regarding the relationship between scientific productivity and networks. One is 
that scientific productivity is correlated with the existing networks that scholars maintain in their career. The 
results of the South African studies used in this essay support the hypothesis that the productivity of academics 
and scientists (i.e. the production of edited books, co-production of papers in national journals and co-authored 
books in particular) is positively associated with their scientific networks (total number of networks, total network 
locations, countrywide network, local networks, domestic networks and international networks) of all the respon-
dents in the sample. 

The relationship between scientific productivity and scientific networks varies between academics (in universities) 
and scientists (in research institutes). The results from the studies showed that the production of edited books 
was significantly related to the total network size and total network locations. A number of network variables 
(total networks, total network location, countrywide networks and domestic networks) were significant in their 
association with the co-production of papers in national journals. For scientists in research institutes, no association 
between any productivity or network variables was evident. The relationship between scientific productivity and 
scientific networks varied across the sample, i.e. academics and scientists. The connection between productivity 
and networks was not as prominent for scientists as for the academics in South Africa. 

There is a view that professional activities of scholars are positively associated with their existing scientific 
networks; the data support this positive association with some key network variables. This relationship was not 
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manifest in the case of scientists in research institutes, as much as it 
was significant for all scholars and academics in universities.

The study of South African academics and scientists has also uncovered 
the inter-relationships among scientific research, networks, professional 
activities and productivity. The South African scientific system holds 
characteristics that are revealed in the dimensions of professional 
activities, scientific networks and the production of knowledge. Scientific 
networks are essential for the professional activities and productivity of 
those who are engaged in scientific research. The scientific productivity 
and networks of the scholars, in many instances, were positively related. 
Measured under several indicators, the scientific productivity of scholars 
is seemingly relevant in influencing network variables. An increase 
in the size of the networks, particularly that of international links, is 
instrumental in the increase in this specific publication productivity. 
The relationship between the size of networks based in countries 
outside South Africa emphasises the international links the respondents 
maintain in their career. These links will also have positive effects on 
the professional activities of scholars. One additional dimension of this 
correlation between productivity and networks is co-publication. 

Some of the co-publication productivity measures have connection with 
network measures. Evident also is the prominence of local and domestic 
networks in the co-publication outputs of the respondents. Scholars were 
found to maintain their networks with colleagues and peers, both in the 
region and within the country. In a way, this is the effect of the domestic 
collaboration that the respondents currently pursue in their professional 
life. The increased extent of contacts and networks, both within and 
outside the country, led to increased levels of productivity. Co-publications 
and networks are stronger than sole publications and networks.

Scholars are found to be different in their productivity and in the nature 
and size of scientific networks. For academics, the total network size 
and total network locations were crucial in the production of edited 
books. In the co-production of papers in national journals, the size of 
total networks, network locations, countrywide networks and domestic 
networks were applicable to academics, but not to scientists in research 
institutes. Co-production of papers in national journals brings in local 
collaboration. The increased size of the networks that were locally based 
(local, countrywide and domestic) had an influence on the co-production 
of publications in local journals. The contacts and networks academics 
built within their domestic surroundings have resulted in production that 
is local, but not international. 

The above pattern in the production and co-production of research 
publications by academics is different from that of scientists in research 
institutes. None of the scientific network variables has shown any 
effect (or cause) on the productivity of scientists in research institutes. 
Networks seem to have no influence at all on the scientific productivity, 
individual or co-production, among scientists. This finding does not mean 
that scientists in research institutes do not produce at all. The contrast 
between academics and scientists in both the total productivity and co-
productivity was very prominent. One explanation for this contrast is that 
scientists in research institutes are not expected to publish but only to 
conduct research. Publication is not a primary concern but research is. For 
academics, publications are crucial for their career advancement. In the 
current context in which publications are supported through government 
funding, universities encourage academics to be actively productive. There 
is an expectation at the national level that the academics, depending on 
their rank, produce a particular number of papers every year. The same 
expectation does not exist for scientists in research institutes in the 
country, whose core activity is limited to conducting research. This being 
the case, scientists are not keen to maintain their contacts for the purposes 
of producing publications in future. When there is a possibility or potential 
to conduct research together and to publish jointly then the contacts and 
networks become crucial and are therefore maintained. Normally, for 
scientists, their research itself is the end product. Other than personal 
motivation, there is no incentive for scientists to publish their research 
findings in a form other than reports. The research they conduct is either 
institution-based or inter-institutional but is ring-fenced within the country. 
Networks are therefore irrelevant for them in advancing their productivity 
or co-productivity. 

Professional activities can lead to the creation (and maintenance) of 
networks. Attendance of seminars and conferences and the review of 
papers and books present opportunities to connect with peers. Most of the 
network variables in the studies reported here were positively associated 
with such professional activities. Network size, network location size, 
the size of the networks within the country, and international networks 
were connected to their professional activities. Professional activities are 
crucial to one’s expanse of scientific networks, as scientific networks are 
also important in productivity. An explicit and straightforward relationship 
between many of the professional activities and networks among the 
respondents in general and academics in particular was discernible. In 
contrast, the same type of relationship did not exist for all the network 
variables among scientists in research institutes. Except in continental 
and international networks, professional activities are irrelevant for 
scientists. One reason for this trend among scientists versus academics 
is that the academics are more professionally active than scientists. 
They are more likely to avail themselves of professional opportunities as 
these are indispensable for their professional and career advancement. 
Academics participate in professional associations; organise and attend 
seminars, conferences and workshops; peer review for journals and 
publishers; and serve on committees. These activities put academics 
in an advantageous position to expand their connections with peers in 
their field, both nationally and internationally. Eventually these activities 
get translated into networks, contributing to their network contacts and 
productivity. Because of the nature of the work and the pressure of time-
bound research projects, scientists are more focused on their research 
than on professional activities. Spending time on work such as peer 
reviewing or other professional activities is therefore not in their career 
interests. They do, however, attend seminars and conferences, although 
not as frequently as their academic colleagues. 

The results of the studies3,11-14 confirm the significance of variables 
that influence the scientific networks of academics and scientists. The 
size of the networks could be predicted on the basis of the professional 
activities. The size of the total network locations was also dependent on 
professional activities, namely, meetings. Also significant in the size of 
the networks was the amount of time they spent on research pursuits 
and total productivity. These findings contribute to the understanding 
of the productivity, professional activities and scientific networks of 
academics and scientists in South Africa. 

There is a close association between professional activities, scientific 
networks and productivity. The amount of time scholars usually spend 
on research-related activities is reflected generally in the diversity of 
networks they have. The contrast in the networks between the two sets 
of respondents, academics and scientists, is obvious.

It is appropriate to compare the situation in South Africa to that reported 
by other studies elsewhere. In a study of US academics, it was observed 
that the frequency of the use of networks was obvious in the benefit 
of scholarly productivity.20 The greater the number of collaborators in a 
network, the greater the opportunity to access knowledge and skills.21 
Correlation between production and collaboration – a proxy for networks 
– in a specific discipline has also been reported.6 Highly productive 
authors have higher than average rates of collaboration. 

Studies that concur with the South African case showed that there is a 
positive and significant correlation between production and networks.22 
A positive relationship between the output of authors and the centrality 
measures of authors is supported.22 Considering the network as a form 
of social capital, scientists employ a variety of networks configured in 
a way to enable their work.23 This has positive consequences for their 
productivity. In a university centre in the USA, professional linkages and 
network ties are instrumental in harnessing resources for productivity.24

The strong correlation between international research contacts and 
the publishing activity of scientists has also been established.25 It has 
also been demonstrated that networks through electronic means of 
communication increase productivity, and collaborations with strong ties 
are more productive.26 
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The above analysis on the scientific system of a developing country 
like South Africa, with its scientific edge over other African countries, 
offers some insight on the growth of scientific production. South Africa 
is a leading country in the production of scientific knowledge in sub-
Saharan Africa.27 For South Africa to expand and consolidate its position 
in the production of scientific knowledge, due consideration of the 
factors identified is important. Measures to encourage professional 
activities, networking and collaboration can lead to a further increase in 
productivity of academics and scientists in the country. 

The findings have significance beyond the borders of South Africa, 
particularly for other African countries. Building networks of contacts 
that eventually lead to collaborative research enterprises of scholars is 
to be viewed as a strategy for the production of knowledge. The linkage 
between collaboration and productivity further strengthens the need for 
professional contacts and networks in scientific research. This study of 
the South African research system once again reinforces the connection 
among networks, collaboration and production of knowledge. 
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