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chapter 11

Geographical diversity and  
changing communication regimes

A study of publication activity  
and international citation patterns

Rickard Danell

The question addressed in this essay is how national boundaries affect 
international social science communication. It has been said that social 
science is more local in scope and relevance than, say, the natural sciences, 
and that social science communication to a greater extent is constrained 
by national boundaries. It has also been suggested that the assumed 
geographic embeddedness of social science is related to characteristics 
in its intellectual structure—in other words, that social science research 
is characterized by a high degree of technical and strategic uncertainty, 
which creates barriers to international communication, and encourages 
the formation of geographically bounded schools of thought (Whitley 
1984). The contrast between this image and the observation that social 
science communication is becoming more and more international 
(Melin 1997; Danell 2001) creates an interesting theoretical tension, 
and it is this tension that is the theme of this essay.

Is internationalization really dissolving geographical and cultural 
barriers, or is the developing international arena for social science com-
munication still structured by geography? I have argued elsewhere that 
the process of internationalization in social science is one of intellectual 
homogenization, driven by the export of knowledge produced in a few 
intellectual strongholds (Danell 2001), and that the best description of 
the international communication regime in social science is a  centre–
periphery model—a hegemonic system structured according to economic 
and political relations, where all knowledge flows from a few Western 
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universities, metropolises, or countries (Schott 1993; Connell 2007). 
A study by Gingras and Mosbah-Natanson (2010) concludes that the 
process of internationalization has favoured researchers in North Amer-
ica and Europe, but that its increase could also be interpreted as a sign 
of openness. This essay addresses these issues, and presents empirical 
evidence of changes in the social science communication regime, more 
precisely changes in geographical diversity and segmentation.

The Berkeley sociologist Neil Smelser elaborated on the conditions 
that facilitate and obstruct the internationalization of social science 
knowledge, describing the process as a ‘moving equilibrium in tension, a 
complex system of forces working both for and against its advancement 
and realization’ (1991: 86). The forces propelling the internationalization 
of the social sciences are the need for human societies to generate accounts 
of themselves; the democratization of societies in particular increases 
the need for scientifically based self-descriptions. For Smelser, political 
change towards democracy is what drives internationalization in social 
science: ‘the civil democratization of universities, academies, and related 
institutions makes for a greater flow of social science theory and research 
… reduces the strictures on content and style of research, and thereby 
works to reduce its level of politicization and ideologization’ (1991: 80).

The development of infrastructure is another driving force, with the 
establishment of international journals, bibliographical databases, and 
international scholarly associations increasing cross-national interactions 
and exposure. However, the same can pose obstacles to international 
social science communication, which is constrained, for example, by the 
language barrier, which is increasingly difficult to overcome, the less codi-
fied the research area (Brittain 1984; Kyvik 1988; Smelser 1991). Since 
the lingua franca of international scholarly communication is English, 
and the language barrier is not a barrier at all to native English-speakers, 
they must be considered as having a competitive edge. Further, it has been 
proposed that non-English-speaking social scientists have fewer publi-
cation opportunities in English-language journals, especially given the 
fact that the high-status social science journals are usually geographically 
selective American journals (Kyvik 1988; Danell 2001). It has also been 
observed that social science journals have a higher rejection rate than 
natural science journals, and rejection rates seem to vary systematically 
according to the degree of codification (Zuckerman & Merton 1971; 
Pfeffer et al. 1977; Hargens 1988). McNamee and Willis (1994) observe 
that institutional affiliation and academic degree—the social standing of 
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the authors, in other words—influences stratification in social science 
to a greater extent than in the natural sciences. This observation indi-
cates that a peripheral position is a greater disadvantage in less codified 
sciences. If Whitley’s characterization of social science research is correct 
(1984), several of these observations could be explained by the lack of 
conceptual and technical standardization, which makes international 
communication more difficult, and therefore increases the tendency 
towards geographically segmented communication.

A useful concept when thinking about the importance of scholarly 
communication is the ‘communication regime’ coined by Hilgartner 
(1995), a socio-technical system for science communication, the arche-
typical example of which in science is the scientific journal. The notion 
of a communication regime emphasizes that scholarly communication 
is embedded in an array of institutions and practices that constitute a 
heterogeneous network that is central in enforcing unifying standards 
for knowledge productions. Since journals are integrated into other 
communication systems, such as databases for information retrieval, 
such systems should be included in our notion of a communication 
regime, as the inclusion or otherwise, of such systems is important 
for the stability of a particular communication regime. That said, the 
stability of the regime is also dependent on other factors, such as fre-
quency of use, geographical dissemination, connection to local rewards 
systems, the relative value for fortifying knowledge claims, and so on.

Material and measurements
The publication statistics used in the essay were collected using SCImago 
(2012). The SCImago Journal & Country Rank is a portal that includes 
journals and country scientific indicators based on information taken 
from Elsevier’s Scopus database. I have used country level indicators for 
publication activity in the subject area denoted as social science—an area 
that consists of twenty-two journal subject categories, including all the 
social science journals except those on economics and business, which 
are classified in a separate subject area. The indicators used here include 
the numbers of citable documents, citations, country self-citations, and 
international citations. (Country self-citations are citations to documents 
written by authors from the same country as the citing author). Since I 
knew the total number of citations to publications from a given country, 
and I knew the number of national self-citations, it was an easy task to 
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calculate the number of international citations for each country, being 
the difference between total citations and national self-citations.

Citations were used to measure the extent to which a country’s 
publications have been used in both a national and an international 
context. In order to compare citation rates between countries, they 
have been calculated as a ratio of the number of citations received by 
a country to the expected number of citations. The expected number 
of citations for a country was based on its share of the total publication 
volume for all countries. If the publications from a country are cited 
as expected, then its share of all citations is proportional to its share of 
all publications. The expected citation rate should be interpreted as a 
theoretical value derived from a particular model; a model where no 
geographical differences exist when the probability of being cited is 
considered. Where the ratio of the observed to the expected number 
of citations is 1, then the observed share of citations is proportional to 
the share of publications (the expected number of citations); where the 
ratio is smaller than 1, the country has received fewer citations than 
expected; and if the ratio is greater than 1 then the country is cited 
more than expected. I call this measurement the normalized citation 
rate for a country.

I have also analysed the geographical diversity of publication activ-
ity and citation patterns. A measurement of diversity should express 
two equally important aspects: how many types there are, and how 
various elements are distributed among the types.1 The measurement 
of geographical diversity used in this study should be interpreted as 
the number of effective types in the distribution—in other words, the 
number of types that would be expected, based on the average amount 
of information in the observed distribution; if all publications are  evenly 
distributed among countries then the number of effective countries will 
equal the actual number of countries.

Results
The aim of the empirical analyses is to capture different aspects of the 
geographical structuring of social science communication. The first part 
deals with geographic diversity, and how it changed between 2000 and 
2010. The second part deals with the issue of cumulative advantage at 
the national level. The third and fourth parts deals with the issue of 
geographical segmentation, and the changes it is seen to have undergone.
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Geographical diversity 
As already noted, when comparing systems in terms of diversity, it is 
not enough to look only to the number of types; one must also con-
sider how the units are distributed among the types. (For example, 
when comparing two systems containing only two types, a system 
with an equal distribution of units by type would be considered more 
diverse than a system in which almost all the units are concentrated in 
one type.) Figure 1 gives the results from the analysis of geographical 
diversity, where the types are countries and the units are publications 
or citations. Separate analyses have been done for the distribution of all 
citations, country self-citations, and international citations. Changes 
over time have been analysed by comparing geographical diversity in 
2000 with that in 2010, the result being that the communication regime 
is moving toward increased geographical diversity. It should be noted 
that the bulk of social science publications are written by authors from 
a few countries, since the number of effective countries is fewer than the 
number of actual publishing countries. However, all indicators point 
to the same tendency—increased geographical diversity.

Further information on the geographical structuring of the under-
lying communication process is given in the analysis of the different 
citation distributions. First, a comparison of the geographical diversity 
of all citations with the geographical diversity of publication activities 
reveals an interesting pattern, for citations are clearly less  geographically 

Figure 1. Geographical diversity in the social sciences.
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diverse than publications; an expected pattern if the correct model for 
the communication regime is a centre–periphery model. Based on this 
observation alone, and ignoring other information in Figure 1, the con-
clusion would be that the communication regime for international social 
science communication is organized according to a centre– periphery 
model, in which a small number of countries produce most of the 
research, and receive even more of the citations, in a communication 
regime that continues to conform to the centre–periphery model, despite 
the fact that it seems more equal in the later period. However, when the 
distribution is partitioned into country self-citations and international 
citations, a more complicated picture emerges. We now see that the 
distribution of country self-citations is less diverse than the distribution 
of all citations, indicating that countries with a large publication  volume 
cite national literature to a disproportionate degree; if all countries 
had the same level of country self-citations, the geographical diversity 
for self-citations would be the same as the geographical diversity of all 
citations. The geographical diversity of international citations is more 
diverse than both the distribution of all citations and the distribution 
of publications. Based on this, we can conclude that countries with a 
limited production are cited disproportionately more than one would 
expect from the number of publications originating in those countries.

A closer look at the data reveals that the smaller countries that 
have received a disproportionate number of citations from abroad are 
 generated by social scientists based in small Western European welfare 
states: Sweden, Denmark, Norway, and the Netherlands. The increase 
in diversity could therefore stem from increased activity in Europe. 
However, there is one common theoretical assumption that can be 
questioned by the observations presented in Figure 1, and that is the 
idea of scale dependence in social science communication at the level 
of nations—in other words, the idea of a cumulative advantage for 
large systems.

Cumulative advantages
The most famous model that speaks to cumulative advantage at the level of 
individual researchers is Robert Merton’s reputation-and-resources model 
(Merton 1968, 1988). In this model, cumulative advantage is an effect of 
the accumulation of symbolic capital and the institutional arrangements 
that enable researchers to transform it into material resources. The model 
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is based on three premises. First, researchers need resources to perform 
research, and access to resources is limited. Second, scientific talent is 
difficult to observe directly (if only because resources are allocated with 
limited information about the researchers’ ability to perform research). 
Third, resources are allocated in such a way as to ensure that the norm of 
universalism is not violated and to increase the likelihood that resources 
will maximize scientific productivity (resources are allocated not only to 
reward productive researchers but also to maximize future production).

Cumulative advantage has also been suggested as an explanation for 
differences in citations at an aggregated level of analysis. At an aggregated 
level—nations, for example—the hypothesis is no longer grounded in 
Merton’s reputation-and-resources model. According to the hypothesis 
of cumulative advantage at the national level, there is a tendency for 
countries with a large scientific production to be cited more frequently 
than countries with a small scientific production (Bonitz et al. 1999; 
Katz 1999; van Raan 2008). This hypothesis is clearly in line with a 
centre–periphery model of scholarly communication.

An empirical test for scale effects in citation distribution—in this 
case, the cumulative advantages among national science systems—can be 
done by fitting data to a model of the form f(x)=a*x^k, which describes 
the number of citations, f(x), as a function of the sum of papers, x (Katz 
1999, van Raan 2008). Scale effects are then indicated by the value of the 
exponent, k, in the equation f(x)=a*x^k. If the hypothesis of cumulative 
advantage is true, the exponent, k, should be significantly larger than 1; 
if the exponent is larger than 1, then the average number of citations per 
paper will increase as the number of papers produced increases. An expo-
nent equal to 1 indicates that the number of citations is a linear function 
of the number of papers, and the ratio of citations per paper will be a 
constant. If the exponent is significantly smaller than 1, then the average 
number of citations per paper will fall as the papers produced increase.

The results of the estimations given in Table 1 are consistent with the 
analysis presented in Figure 1. The only observed scale dependence in 
social science communication is when we estimate the models for country 
self-citations: researchers from countries with a larger scientific production 
tend to be more nationally oriented when choosing literature to cite, than 
are researchers from countries with a smaller production. However, when 
the same is done for biochemistry, all estimated models indicate the exist-
ence of scale effects, and the hypothesis of a cumulative advantage at the 
national level seems to hold. It is not obvious why scale effect is a factor in 
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international communication in biochemistry, but not in the social sciences. 
One hypothesis is that this is due to differences in resource dependency—
differences in the amount of human capital, material, and organizational 
resources necessary for producing research. Resource dependency differs 
between disciplines, and, as social science research is relatively cheap in 
comparison to biochemistry, the production of high-quality social science 
is not as dependent on large investments in research facilities. 

-
national

-
national

-
national

-
national

.00

Note: In order to estimate a non linear model with the functional form 
f(x)=a*x^k, I take the logarithm of both sides, and the equation becomes linear, 
log(f(x)) = log(a) + k*log(x). The 12 equations have been estimated with quantile 
regression for the 0.5 quantile, i.e. the median. The asterisk (*) indicates that 
estimated parameter values are above the value of 1 with a certainty of 95 percent.

Table 1. Test of scale dependence in Biochemistry and Social Science (median 
model for f(x)=a*x^k). 
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Geographical segmentation
In looking at the geographical segmentation in the use of literature, the 
analysis considers the ‘flow’ of citations within and between countries. 
The rationale behind the use of citation analysis as a means of studying 
geographical segmentation needs to be explained. The basic idea is that 
if social science communication in a country follows national bound-
aries, then this should be visible in the use of the literature. If we are 
able to detect a disproportional citing of publications from the same 
country in combination with a disproportionately low international 
impact, it is an indication of geographical segmentation.

In order to compare countries, each was positioned in two- dimensional 
space (Figure 2), showing the normalized rate of country self-citations 
(x-axis) against the normalized rate of international citations (y-axis). 
Each country is positioned in Figure 2 according to its normalized 
rate of country self-citations, and its normalized rate of international 
citations. Figure 2 is conceptually partitioned into four sub-spaces, 
or squares, by the horizontal and vertical axis passing through the 
coordinate (1,1). In the lower left-hand square, we find countries that 
do not cite their own publications to any significant degree, nor are 
their publications cited by researchers from other countries—in other 
words, countries with fragmented internal communication and low 
international visibility. In the upper left-hand square, we find count-
ries with a lower-than-expected use of national publications, and a 
higher-than-expected international impact. Fragmentation of internal 
communication is to be expected in a small country when research is 
highly specialized. In the upper right-hand square, we find countries 
with a higher-than-expected use of national citations and high inter-
national impact. In the lower right-hand corner we find countries 
that could be considered geographically segmented—in other words, 
countries that cite their own work more than expected, but that have 
a lower-than-expected international impact.

We can analyse the pattern in Figure 2 by comparing it to several 
theoretically possible patterns that have a bearing on the question of 
geographical segmentation. First of all, if there is no tendency towards 
geographical segmentation, and geography does not affect citation 
patterns, a country’s share of citations would be proportional to its 
publication volume. In this case, countries would be centred in the 
middle of the diagram, around the coordinate (1,1). Second, if we add 
the complication of quality differences between countries, and assume 
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that there is no tendency towards geographical segmentation, then we 
would expect the countries to be lined up along the main diagonal of 
countries that are not cited by other countries, countries that do not cite 
themselves either, and countries cited by others that also cite their own 
publications. Third, what patterns would be expected if social science 
research tended to be of only local relevance, or highly geographically 
segmented? In this case we would expect several countries to be in the 
lower right-hand square with the coordinates (x>1,y<1); in other words, 
those self-citing country publications more than expected, while the 
same publications are ignored by researchers from other countries.

The overall tendency evident from Figure 2, as demonstrated by the 
median regression line, is that self-citing countries tend to be cited by 
others, indicating a communication regime where national and inter-
national intellectual interests coincide. One hypothesis, proposing that 
social science would exhibit a general tendency towards geographical 
segmentation, gathers no support in Figure 2. Most countries cite their 
own publications less than expected. Only six countries cite their own 
publications more than expected, and the only country that can be 

Figure 2. Relationship between national and international communications 
in social science (2010).
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classified as geographically segmented is the US—the lone country 
in the lower right-hand square. Social science from the US, as we all 
know, is tremendously influential, but this seems to be a function of 
the size of the US research system, not the relative quality, or utility, 
of its publications. The sheer size of the US system could explain why 
researchers in the US tend to be more intellectually oriented towards 
a national dialogue.

Changes in the communication regime
Previously, we observed a weak positive correlation between the extent 
to which researchers in a country cite their own publications (country 
self-citations) and the international impact of the same publications. 
It is to the change in these dimensions that I will now turn, looking 
at how change in country self-citations is related to change in interna-
tional impact (Figure 3). A positive correlation between the increased 
self-citation of national literature and a change in international impact 
would indicate that changes in the social science communication regime 
are driven by merging intellectual interests. If a Swedish sociologist, 
for example, cites Swedish sociology articles to an increasing extent, 
then this increase in country self-citation would be matched by an 

Figure 3. Changes in national and international use of national publications 
in social science.
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increase in the international impact of the same publications. If this is 
indeed the dynamic of scholarly communication in international social 
science, we can conclude that this indicates a decreasing geographical 
segmentation.

Figure 3 can be difficult to read, and some elaboration on its con-
struction would be in place. The purpose of Figure 3 is to visualize the 
connection between changes in country self-citations and changes in 
international impact. Change is measured as the differences in normal-
ized citation rates between two periods, or (value for 2010) – (value 
for 2000). If a country has the value of 1.3 on the national citation 
indicator for 2000, and a value of 1.2 in 2010, the change is 1.2 – 1.3 
= -0.1. The x-axis in Figure 3 represents change in country self-citation 
rates, and the y-axis represents change in international impact. Each 
country has been positioned in a two-dimensional space according to 
the value of two coordinates (x = change in country self-citation rate, 
y = change in international citation rate).

The two axes divide Figure 3 into four quadrants that each repre-
sent a specific trend. In the lower left-hand quadrant, we find count-
ries that exhibit decreasing country self-citation rates and decreasing 
international citation rates. In the upper left-hand quadrant, we find 
countries where international citation rates are increasing and country 
self-citation rates are falling. In the upper right-hand quadrant, we find 
countries exhibiting a rising country self-citation rate and rising inter-
national citation rates. In the lower right-hand quadrant, we find coun-
tries where country self-citation rates are increasing and international 
citation rates are falling. Countries positioned in the lower right-hand 
corner of Figure 3 are moving towards a greater degree of geographical 
segmentation, exhibiting an increase in national orientation combined 
with a decreasing international impact.

The vast majority of countries exhibit an increase in country self- 
citations in combination with an increase in international impact, 
indicating that the growing local relevance of national research is 
matched by an increase in relevance for an international audience. 
These countries, placed in the upper right-hand section of Figure 3, are 
something of a geographical mix. Among the top ten with an overall 
positive development we find four European countries (Finland, Ice-
land, the Netherlands, and Norway); two African countries (Tanzania 
and Zimbabwe); two Asian countries (Singapore and Sri Lanka), and 
in South America, Peru. Among the countries with an overall negative 
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development, lower country self-citation rates and lower international 
impact, we find some of the world largest countries: the US, Brazil, 
Russia, and China. However, only 8 of 67 countries show a tenden-
cy towards greater geographical segmentation, combining increased 
national orientation with a lower international impact. The strongest 
tendency towards increased geographical segmentation is shown by 
three Central European countries (the Czech Republic, Hungary, and 
Poland), along with Lebanon, Portugal, South Korea, and Sweden. 
However, the main conclusion to be drawn from the analysis is that 
most countries exhibit a positive development, probably driven by a 
healthy internationalization process.

Conclusions
The aim of this essay was to analyse how national boundaries affect 
international social science communication. Does internationalization 
dissolve geographical and cultural barriers, or is the developing inter-
national arena for social science communication highly structured by 
geographical boundaries? The empirical evidence presented here con-
cerns changes in the social science communication regime in terms of 
geographical diversity and/or geographical segmentation.

Although the distribution of publication country by country is still 
highly skewed, we could observe a substantial increase in geographic 
diversity. A comparison of the geographical diversity of the three forms 
of citation—the distribution of all citations, country self-citations, and 
international citations—revealed an interesting pattern. The distribu-
tion of country self-citations showed the smallest degree of diversity, 
and the distribution of international citations was characterized by the 
highest degree of diversity. This observation leads to the conclusion that 
researchers in large countries are more inward-looking than researchers 
in smaller research systems. The observation also gave reason to discuss 
previous studies proposing a cumulative advantage for large research 
systems; our own observation indicated that an explanation for this 
advantage might be a higher degree of geographical segmentation in 
large research systems. A test of this proposition confirmed that this 
is in fact the case: large countries have no cumulative advantage when 
only international citations are counted. Similarly, the analyses of the 
‘flow’ of citations within and between countries, aimed at describing 
changes in geographical segmentation, show that the overall tendency 
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is for countries that cite themselves to also be cited by others, indicating 
a communication regime where national and international intellectual 
interests coincide. This conclusion was strengthened by the observation 
that the vast majority of countries that exhibit an increase in country 
self-citations, also exhibit an increase in international impact, indicating 
that the increased local relevance of national research is matched by an 
increase in relevance for an international audience.

Notes
1 The model selected for measuring geographical diversity captures these aspects. The 

formula for geographical diversity is as follows: Geographical diversity = exp(H) 
where H = -sum(pi*ln(pi)). Exp(H) is the exponent raised to the power of H, and 
H is Claude Shannon’s famous formula for the average amount of information 
in a distribution. pi denotes the probability that an element belongs to type i, for 
 example the probability that a publication is written in country i, or the probability 
that publications from country i are cited.


