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Abstract 

By using multivariable linear mode to fitting the data of scholarly journals, it can be found that 

a large land mass and GDP give a positive contribution to open access scholarly journals 

publishing. At the same time, it can also be found that a large population gives a negative 

contribution. One hindrance to open access scholarly articles publishing is that publishing 

companies don’t permit prestigious journals to be open access because of high profit. The other 

is that authors haven’t enough money to publish an open access article in prestigious journals 

due to high publishing price. The possible solutions to get a better scholarly publishing 

environment are that publishing companies lower journal prices, governments enact the law to 

permit published scholarly articles self-archiving, and developing countries develop their own 

prestigious scholarly periodicals.  

 

Keywords: Knowledge sharing; Scholarly publishing; BRICS countries; Scientific and technical 

journals. 

 

 

1. Introduction: 

The ultimate goal of scientific research is to enhance human knowledge and benefit people. 

Academic journals aim to publish scientific research results and promote the exchange of 

scientific research. Open access scholar journals and self-archiving articles are two main 

strategies for achieving open access, whose essential objective is distributing peer-reviewed 

journals freely available to the public through the internet. Open access scholar journals can also 

be divided into two strategies: one is the platinum open access and the other is platinum open 

access. The former represents free access to published scientific literature for readers and free 

publication fees for the authors. The latter denotes that the author must pay a publication and 

readers permanent and royalty-free access to the article. Then, self-archiving is also named as 

green open access. Open access in scientific literature allows research results to become a part of 
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the public intellectual assets, and citizens can use them freely and easily. With the promotion of 

open access movement, more and more scholarly journals or publishers adopt open access. At 

the same time, more and more countries or regions support open access. The developing 

countries could benefit the most from open access initiatives1. 

Traditional scholarly periodical publishing is often funded by government to provide a certain 

fund. But the acquisition of documents is controlled by scholarly publishing companies and 

document delivery services are particularly expensive. For example, Elsevier’s profit margins 

approach 40% was reported routinely. Libraries have limited funding, and thus only selectively 

subscribe because of high prices of scholarly journals in recent years. This is an inherent problem 

of traditional publishing, which seriously hinders the spreading of knowledge. Thus, open access 

journals publishing is proposed to substitute it. For example, the Public Library of Science is 

established in 2001 and aimed to promote the establishment of public medical information. 

Basically, open access scholarly journals’ publishing is to fight against limited access scholarly 

publishing articles due commercial profit in order to seek a balance between the interests and 

scientific knowledge and information sharing. Open access broadens the scope of scholarly 

journals publishing and reduce the cost of the spreading of knowledge. Author's supporting 

mainly determines whether open access of a scholarly journal is successful or not. And ten 

different models for financing open access have been discussed2. However, almost 80% of 

authors only wished to pay a surcharge of $500 whereas the estimated costs was $2500 in 20043. 

Such a high cost in prestigious scholarly journals hinders the open access movement. 

Furthermore, a survey reveals that scholarly publishing in an open access author-pays scholarly 

journal is not a priority option for most of authors4.   

There has been a lot of researches on open access, but most of researches focused on open access 

functions, its impact, and its citation studies5-12. This article aims to be a study for current 

knowledge on the impacts of academic, economic and societal areas in BRICS countries (Brazil, 

Russia, India, China and South Africa) on scholarly publishing by data analysis and model. The 

BRICS countries cover 40% of the world’s population and more than 25% of the world’s land. 

The BRICS countries are raising their importance to the global economic system. Comparing the 
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data of the BRICS countries to those of developed countries (USA and UK), a multivariable 

linear model has been used to analyze the development of scholarly publishing for getting an 

insight on promoting scholarly publishing in developing countries.  

In general, the author's selection of scholarly publishing his article in an open access journal will 

take into account the following three aspects. These are that an open access journal should have a 

larger audience than toll-access journals, publish more rapidly and be more prestigious. Whether 

a scholarly journal is more prestigious or not is the most important aspects when authors choose 

it to publish his work. Most of prestigious academic journals are usually indexed by SCI 

(Science Citation Index) and SSCI (Social Science Citation Index). Therefore, open access 

journals indexed by SCI and SSCI have been studied in this article.  

 

 

2 Materials and method: 

The data of scholarly journals indexed by SSI and SSCI included in the study were 

collected via Web of Science. The Geographical data were collected via web site 

(www.worldometers.info). The economic data and population data were collected via the World 

Bank. The following statistic methods have been used in this paper. Least-squares regression was 

used for performing linear fitting ( BAxy  ，where A is the slope, and B is the intercept.) the 

data of average price per periodical. Two order of polynomial fitting ( Bxaxay  2

211 ) was 

used to model how the ratio of the number of open access journal to the total journal in the world 

changes with years. Multivariable linear fitting ( BxAy
j

i

ii 
1

) was used to model the effects 

of the geographical, population, and economical factors on open access journals indexed by SCI 

and SSCI. Six variable parameters were used in multivariable linear model: land area (x1), 

population (x2), reciprocal of GDP (Gross domestic product) (x3), GDP per km2 (x4), GDP per 

Capita (x5), and km2 per capita (x6). Y is the percent of the open access journals compared to the 

total scholarly journal indexed by SCI or SSCI. Normalization is the process of restructuring a 

relational database in accordance with a series of so-called normal forms in order to reduce data 

http://www.worldometers.info/
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redundancy and improve data integrity. The basic objective of normalization is to permit data to 

be queried and manipulated using a universal data sub-language and allow corresponding 

normalized values for different datasets to be compared. Therefore, all six parameters are 

normalized in the proposed model with those parameters of the world being set as unit.  

 

 

3 Results and discussions: 

Figure 1 depicts average price per periodical in chemistry, physics, and biology for the last 21 

years. The data come from the references 13-28. It can be seen that the average price per periodical 

generally maintains an approximately linear increase with years. The linear fitting of the average 

price per periodical versus year agree well with the data. Therefore, the average price per 

periodical will be nearly doubled around ten years, which corresponding a relative increase of 

7.2% per year (10-12 year for different disciplines) can be concluded. The relative average prices 

increases in chemistry, physics, biology, agriculture, and health sciences are 6.3%, 5.4%, 7.0%, 

6.3%, and 7.4% per year, respectively. The funds of the library can not keep up with such rapid 

growth of the scholarly periodical price. However, the profits of scholarly publishing companies 

are increasing. It hinders the spreading of scientific knowledge and information in the world. 

Finding some possible solutions of better knowledge sharing are thus urgent necessities in the 

word. 
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Figure 1 Average price per periodical in chemistry, physics, biology, agriculture, and health 

sciences as a function of year. 
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Most libraries can only purchase less and less scholarly journals because of the growth of 

libraries budgets less than the growth of periodical prices. Journals in other disciplines are 

similar to these journals. The basic reason for price rising is that commercial publishers 

participate in the publication of academic journals, and they use monopoly publishing to 

maximize profits. They monopolize the scholarly publishing market through market behaviors 

such as mergers and purchases, and continuously increase the pricing of academic journals (for 

example, Elsevier published 420,000 articles in 2,500 journals in 2016, and extract excessive 

amounts of money from libraries and others). This means the selection option that libraries are 

able to subscript is getting narrower and narrower under limited funding conditions and 

constantly periodicals price increasing. For the BRICS countries or developing countries, the 

costs for purchasing scholarly periodicals are even more limited. This is because the economic 

development of the BRICS countries or developing countries lags far behind that of developed 

countries. Therefore, this situation has become more and more serious. 

As a result, research institutes and universities in the BRICS countries or developing countries 

have become increasingly difficult to afford the cost of scholarly periodical subscriptions. It has 

severely restricted scientists in these countries to get science and technology information. Thus, 

it hinders the development of science and technology in the BRICS countries or developing 

countries, and increases the difference between the developed countries and these countries.  

Therefore, open access is of great significance to the BRICS countries or developing countries. 

This will be beneficial to those countries that lack funds to support research and purchase 

scholarly journals or articles. Researchers in the BRICS countries or developing countries can 

better understand the necessity of open access than those in developed countries because less 

developed countries have more demands for the development of open access scholarly journals.  

Table I demonstrate that the dependence of developed countries on open scholarly journals is 

very low. For example, the proportion of open access journals to all journals in USA is 3.4% for 

SCI indexed journals and 0.89% for SSCI indexed journals. On the other hand, the proportion in 

Brazil reaches 79.3% for SCI indexed journals and 83.3% for SSCI indexed journals. However, 

the numbers of SCI indexed journals and SSCI indexed journals in 2016 are 8879 and 3241 for 
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the global, 4806 and 2385 for USA and UK, 571 and 60 for BRICS countries. It means that 

prestigious scholarly journals are dominated by the developed countries. The BRICS countries 

only owned 6.4% SCI indexed journals and 1.8% SSCI indexed journals; whereas just USA and 

UK owned 54% SCI indexed journals and 74% SSCI indexed journals. It implies that the 

spreading of scientific knowledge and information is limited by the high cost of academic 

journals and the problem will not be solved without the participation of the developed countries. 

 

Table I. Open access journals in 2016 

Country/Region 
Open access journal Total Journal The ratio of open access journal 

SCI SSCI SCI SSCI SCI SSCI 

Russian 2 0 149 3 1.34% 0% 

Brazil 88 15 111 18 79.3% 83.3% 

China 28 1 179 10 15.6% 10% 

South Africa 11 4 35 22 31.4% 18.2% 

India 19 1 97 7 19.6% 14.3% 

England 236 35 1833 1001 12.8% 3.5% 

USA 130 12 2973 1384 4.4% 0.87% 

World 937 149 8879 3241 10.6% 4.6% 

 

Figure 2a and 2b show the relative annual change in the open access scholarly journals indexed 

by SSI and SSCI, respectively. These figures clearly demonstrate that the BRICS countries 

except Russian have a larger ratio of the number of open access journals to the total journals 

indexed by both SCI and SSCI compared to those in USA and UK. The development of open 

access journals in the developed countries (USA and UK) lags behind the average level of the 

world for both natural and social science. The average level of the world for both natural and 

social science slowly increases with year. The relative annual change of open access journals in 

the world versus year can be very well approximated by a 2 order polynomial function. One can 

note that most journals indexed by SSI and SSCI belong to the developed countries (for example, 

USA and UK published 54% and 74% SSCI in Table I). This is the reason that scholarly 

publishing companies in the developed countries can get high profit. It implies that the 

contribution of the developed countries to open access is less than that of the BRICS countries or 

developing countries. In other words, that scholarly publishing groups in the developed countries 



 

332 

International Research: Journal of Library & Information Science | Vol.8 No.3, Sep., 2018 

 

chase high interest (Elsevier’s profit margins approach 40%) hinders open access movement. 
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Figure 2 The ratio of the number of open access journal to the total journal in BRICS countries, 

UK, USA, and the world as a function of year for SCI journal (a) and SSCI journal (b). 

 

It can be seen from the Table II that the GDP per capita in the BRICS countries except Russian is 

lower than the average GDP per capita of the world. The BRICS countries owns 25.71% of 
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world land mass, 41.79% of world population 21.65 % of world GDP, whereas the corresponding 

values for both USA and UK are 6.26%, 5.22%, and 27.2%, respectively. Because of their nearly 

half hundred percent of world population, there are very strong demands for scientific knowledge 

and information sharing in the BRICS countries. Thus, open access movement is more important 

in the BRICS countries. Table II also gives the other three parameters used in the multivariable 

linear fitting model to study the effects of land-area, population and GDP on the open access 

journals indexed by SCI and SSCI from 2012 to 2016. 

 

Table II. Land-area, Population and GDP  

Country/Region % of world landmass 
% of world 

Population 
% of world GDP (2016) GDP per km2 Population per km2 

GDP per capita ($) 

(2016) 

Russian 11 1.94 1.8 144,231,000 8.8 10,885 

Brazil 5.6 2.79 1.8 209,288,000 25.8 10,309 

China 6.3 18.52 14.8 1,383,981,000 150.7 8,481 

South Africa 0.81 0.75 0.42 56,639,000 47.3 5,589 

India 2.0 17.79 2.83 1,339,180,000 453.8 1,850 

England 0.16 0.88 2.9 325,524,000 275.2 37,813 

USA 6.1 4.34 24.3 66,013,000 35.7 59,609 

World 100 100 100 7,523,997,000 51.2 10,562 

 

The parameters used in multivariable linear fitting the data between the development of open 

access scholarly journals indexed by SCI and SSCI and geographical, population, and 

economical factors from 2012 to 2016 are given in Table III and Table IV. Larger absolute values 

of A1, A2, and A6 imply that a larger country with large land mass and population will have a 

larger impact on the development of access open journals. And its effect becomes larger and 

larger with year. The fitting parameters of the data from 2012 to 2016 are generally consistency. 

It implies that the BRICS countries with large land mass and population could give a larger 

contribution to open access movement. It is also can be found in Table III and Table IV that a 

large GDP will give a large contribution to open access movement, whereas a large population 

given a negative contribution. The change in these land-area, population and GDP parameters is 

sound reasonable because a large country can have enough funds to support open access 

movement when there are no lager publishing companies. Although the developed countries 
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might give a most effective support to open access movement, they have great possibility to 

hinder open access movement because the publishing companies own most of prestigious 

journals and cannot give up their interest. Chasing high profits from scholarly publishing 

research results is the investment characteristics of business publishing. It might be the reason 

why the development of open access journals in the developed countries is less than the average 

level of the world. 

 

Table III. Fitting parameters of the mathematical dependent relation of the development of 

open access SCI journals on land area, population, GDP. 

 

 2016 2015 2014 2013 2012 

B 1.53 0.642 0.622 0.606 0.553 

A1 6.56 3.83 4.04 3.94 3.67 

A2 -7.46 -4.24 -4.44 -4.34 -4.04 

A3 -2.97 E-3 -7.18E-4 -6.53E-4 -7.93E-4 -7.75E-4 

A4 -0.0225 -0.0212 -0.0207 -0.020435 -0.0184 

A5 -0.1822 0.0531 0.0611 0.0629 0.0580 

A6 -0.309 -0.169 -0.170 -0.164 -0.151 

 

Table IV. Fitting parameters of the mathematical dependent relation of the development of 

open access SSCI journals on land area, population, GDP.  

 

 2016 2015 2014 2013 2012 

B 0.70 0.682 0.680 0.643 0.463 

A1 4.31 4.17 4.31 3.84 3.32 

A2 -4.82 -4.66 -4.81 -4.29 -3.64 

A3 -0.00149 -0.00164 -0.00166 -0.00135 -8.44E-4 

A4 -0.0292 -0.0257 -0.0256 -0.0244 -0.0173 

A5 0.0654 0.0548 0.0611 0.0315 0.0357 

A6 -0.180 -0.172 -0.176 -0.159 -0.128 

 

According to the variation tendency of fitting parameters from 2012 to 2016, it can also be found 

that a large land mass or population or GDP have a large contribution on the development of 

open access in today. Therefore, the BRICS countries should better play their roles in the 

development of open access movement. 
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4 Conclusion: 

The correlation between open access scholarly journals indexed by SCI and SSCI and the 

geographical, population, and economical factors in the BRICS countries during recently 5 years 

have been investigated. The results demonstrate that a large country (large area, or large 

population, or large GDP) can give a large contribution to open access scholarly journals 

publishing. Data analysis of scholarly journal prices during recently 21 year shows that average 

annual journal prices increases in chemistry, physics, biology, agriculture, and health sciences are 

6.3%, 5.4%, 7.0%, 6.3%, and 7.4% during recently 21 years, respectively. The average prices of 

journals maintain an approximately linear increase. The BRICS countries or developing 

countries cannot afford the rising cost.  

Developing countries may not be able to fully benefit from the advantages of open access 

scholarly journals publishing because the prestigious scholarly journals in various fields are 

usually indexed by SCI and SSCI and most of them belong to developed countries. This is a 

major reason that scholarly publishing companies do not let such prestigious scholarly journals 

become open access due to high profit, and authors will not publishing an open access article in 

such prestigious journals due to high publishing cost.  

There are some possible solutions to promote open access scholarly journals publishing. One 

solution is that the BRICS countries or developing countries appeal that the developed countries 

support more prestigious scholarly journals becoming open access journals. Another possible 

solution is, which could be better, to enact the law in the world for giving the permission of 

scholarly articles published in prestigious journals self-archiving. The most important solution 

might be that the BRICS countries or developing countries provide policy and financial support 

to develop their own open-access prestigious scholarly periodicals to attract more authors and 

readers in the world. Only the BRICS countries or developing countries own more and more 

prestigious scholarly periodicals publishing in both natural science and social science. Thus, the 

monopoly of the developed countries on prestigious scholarly periodicals could be broken, and 

knowledge sharing in the world could be better realized. 
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