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BRICS stands for Brazil, Russia, India, China and South Africa
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In Spite of the Spite: An Indian view of China and India 
in BRICS
Global Policy | Volume 12, Issue 4
Prof. Sreeram Chaulia

Subscription download available at https://doi.org/10.1111/1758-5899.13009 
https://onlinelibrary.wiley.com/doi/10.1111/1758-5899.13009

The members of the G20 are: Argentina, Australia, Brazil, Canada, China, France, Germany, India,      
Indonesia, Italy, Japan, Republic of Korea, Mexico, Russia, Saudi Arabia, South Africa, Turkey, the 
United Kingdom, the United States, and the European Union.
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Balance of power between the G-20 States: 
Analysis with Multidimensional Scaling Method
– Polis. Political Studies. 2021. No. 2. P. 125-138. (In Russ.)

Artyushkin V.F., Kazantzev A.A., Sergeev V.M. 

The models demonstrate that China’s         
positions sharply increased in 2009 and since 
that time China has started to slowly replace 
USA as an absolute leader. However, if we 
analyze leadership within specific categories 
included into our model, the USA still hold 
leading (or close to leading) positions          
acaccording to the majority of parameters, 
while China has a strictly defined profile of 
leadership connected to its accelerated    
economic and technical development.   
However, China is still far from leadership, 
from the point of view of the development 
of social structures and even regarding the 
militamilitary dimension. 

https://theconversation.com/the-g20-a-neces-
sary-evil-that-can-deliver-some-benefits-74575

Free download in Russian from https://doi.org/10.17976/jpps/2021.02.09 
English translation is attached at the end of the issue.

https://doi.org/10.17976/jpps/2021.02.09
https://theconversation.com/the-g20-a-necessary-evil-that-can-deliver-some-benefits-74575
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The relation of powers between the great powers in 
the “Group of 20”: An analysis using the method of 
Multi-dimensional Scaling
V.F. Artyushkin, A.A. Kazantsev, V.M. Sergeev

Artyushkin V.F., Kazantsev A.A., Sergeev V.M. The balance of power among the great powers in the "Group of 20": analysis using the method of 
multidimensional scaling. - Polis. Political studies. 2021. No. 2. S. 125-138. https://doi.org/10.17976/jpps/2021.02.09

The article was prepared with the financial support of the Moscow State Institute of International Relations of the Russian Ministry of Foreign    
Affairs within the framework of project No. 1921-01-02 “Chinese 'Belt and Road' project: the formation
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This article aims to analyze the balance of power among the great powers within the G20 by applying 
a variant of the Multidimensional Scaling Method (MMS).

The development of various options for the use of MMS is one of the leading areas of quantitative and 
qualitative research in the social sciences. MMS is used in the present work as a variant of the              
multidimensional structure visualization technique (MDS). The technique was developed back in the 
1990s by a number of Russian specialists and was used to solve problems in the field of political science 
and international relations.

PParticularly valuable in MMS is its focus on using it in system research, since the indicators describing the 
objects of research can be not only independent, but also heterogeneous. Where it is useful to solve 
the problem of structuring a set of objects, on a set of parameters, multidimensional scaling methods 
turn out to be useful. It is this situation that we encounter when assessing the balance of power           
between the great powers (there are many states and many different types of resources, one way or 
another quantified).

TheThe method of multidimensional scaling has practically no methodological boundaries, which deter-
mines the breadth of possibilities for its use (psychology, economics, politics). The main limitation of 
the method is the difficulty of interpreting the results, which are presented not in terms of observed   
indicators, but in conditional generalized characteristics. For the correct application of the MMS to the 
study of the balance of power between the great powers, it is necessary, first of all, to analyze              
examples of the application of the method to one way or another similar plots.

I. Adelman and S.T. Morris [Adelman, Morris 1974]. The qualitatively quantitative nature of the results 
of using MMS is both a strength and a weakness of the approach implemented through them, so the 
task of modernizing methods is being solved throughout all the years of their application. Thus, in the 
work of P. Groenen and W. Heiser, a method is proposed to compensate for the consequence of the 
use of the WMS – the appearance of several minima in the objective function, which significantly      
complicates the choice of the optimal structure [Groenen, Heiser 1996]. W.J. Jacoby and                     
D.A. Armstrong [Jacoby, Armstrong 2014].

TheThe use of MMS in the systemic analysis of world development logically stimulated the appearance of 
works on identifying signs of a failure in this development, i.e. crises. An example is the study by                
J.Tenreiro Machado “Identification of economic periods and crises using multidimensional scaling”.          
However, the crisis is a complex phenomenon, and in the work the analysis is based only on stock       
indices, which, although they integrate many aspects of life, still narrow the context of influence to the 
economy. Scientific [Machado 2010]. Despite the obvious shortcomings of closed economic models, 
thethe use of MMS also gives useful results in them. As an example, let us refer to the work of                     
J.T. Machado and M.-E. Mata “Multivariate scale analysis of the dynamics of the country's economy”. It 
uses extraordinary statistics 150 years in depth to study the features of the structure on economic   
variables that make it possible to predict the dynamics of business cycles in a single country                         
(Portugal) [Machado, Mata 2013].

At present, multidimensional scaling methods are implemented as standard procedures in several       
statistical packages, due to which they have become part of the scientific toolkit, and their use has 
become commonplace. Therefore, research interest has shifted to the analysis of a set of initial data. 
This is evidenced by several recent works demonstrating the use of MMS.
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For example, E. Sanidas in the study “Proof of a close connection between indicators of economic, 
social, entrepreneurial and political development of the countries of the world” [Sanidas 2017], based 
on statistics for 53 countries and 89 parameters, solves the problem of assessing the relationship         
between groups of parameters (describing the state of the economy, business, culture, political system, 
social sphere). Since the task does not imply the establishment of cause-and-effect relationships          
between parameters, instead of regression analysis methods, the author used a combination of             
hierahierarchical clustering and MMS methods. The paper shows that the two dimensional structures         
obtained by the MMS are in good agreement with the a priori classification of countries and do not 
change qualitatively if the constructions are performed separately for each group of parameters. A 
valuable element of the analysis is the consideration of the possibility of reducing the number of          
parameters by highlighting the most informative representatives of the groups. The result of a volumi-
nous and thorough work was recommendations on the choice of informative parameters. The study 
was focused on the analysis of the properties of a set of parameters that describe a large number of 
various aspects of the functioning of the state. Therefore, two-dimensional maps reflected the struc-
ture of objects of a very broad generalization.

The solution of more specific problems makes it possible to drastically reduce the number of                
parameters while maintaining the main properties of the structure of the location of objects. An          
example of such a weighted simplification is the study by J. T. Machado and M.-E. Machado “Analysis of 
world economic variables using multivariate scaling” [Machado, Mata 2015].

The work also focuses on the analysis of a set of initial data, namely, the information content of the       
selected representatives, the parameters of the spheres of public life, is determined. The dynamics of 
each is analyzed on data for 36 years (1977-2012), which is then used to assess the plausibility of the 
structures obtained by the MMS. Four parameters are claimed to be: 1) GDP per capita (a measure of
eeconomic growth); 2) exports as a percentage of GDP (involvement in globalization); 3) life                   
expectancy (well-being); 4) the percentage of enrollment in higher educational institutions (human     
potential), allow us to obtain a socio-economic structure of 14  developed countries that is consistent 
with a priori ideas.

In addition, the paper pIn addition, the paper proposes an approach designed to take into account the dynamics of structures 
over time. To do this, the images of the country at different time intervals are considered as                    
independent objects and are included in one study lots of. It seems to us that such a union is incorrect, 
since it introduces distortions into the structure. In addition, new knowledge about the trajectory of 
the movement of objects in time turned into a heap of displacements, complicating the understanding 
of the dynamics of processes. It should also be noted that the search for a small informative set of      
parametersparameters is not a completely isolated task, since it is always solved in the process of data selection 
and analysis of the results obtained. But the search for the most informative, and, at the same time, the 
minimum set of parameters is a separate voluminous task that was not performed in the work.

In terms of content, this paper applies the MMS (in the variant of the Navy) to a quantitative analysis 
of the problem of the decline of American hegemony and the redistribution of power between the 
great powers. Let us briefly characterize the problem field. Many experts interpret the current stage of 
world politics as a process of growing conflicts at all levels, including between great powers, in             
particular the United States and China [Barabanov et al. 2018]. The growing uncertainty in relations    
between the great powers makes it relevant to assess the resources they have in dynamics. A number 
ofof classic works by neorealists, neoliberals, and proponents of the world-system approach connect the 
issue of conflict in world politics from different angles with the issue of the role of the hegemon         
supporting the world order.
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[Keohane 1984, 1982; Gilpin 1996, 1988; Arrighi 1994, 2007; Modelski 1987, 1996].

The decline of American hegemony under the administration of D. Trump and its connection with the 
growth of instability in key regions of the world have become the subject of extensive discussion from 
theoretical and ideological positions (for example, see below).

[Shapiro 2018; Barabanov et al. 2018]).

TTo build models, it is necessary to answer the question: what are the criteria for world leadership? In 
the literature on the theory of international relations, it is understood, first of all, as “hegemony”. We 
can conditionally distinguish three directions, each of which sets a set of criteria for hegemony and/or 
leadership: neoliberalism, neorealism, “world-system theory”.

TheThe neoliberal theory of international relations highlights the ability of the hegemonic state to maintain 
stability in the world and thereby realize not only its own interests, but also the interests of small and 
medium-sized states [Kindleberger 1986]. From this point of view, as R. Kohane has shown, the           
hegemon offers stability in a certain conditional “market” of demand for international regimes            
[Keohane 1982, 1984]. Therefore, the hegemon should dominate, first of all, in the socio-economic 
and monetary and financial spheres and in world trade. Neorealists [Gilpin 1996, 1988; Webb, Krasner 
1989]1989] include an indicator of the hegemon's military strength in the analysis. The world system             
interpretation of hegemony connects it with a complex of processes caused by the cycles of world 
economic growth, social and scientific and technological development [Wallerstein 2001; Braudel 
1967; Arrighi 1994, 2007; Modelski 1987, 1996], i.e. indicators of the development of society, science 
and technology play an important role in its maintenance.

In this article, we include in the concept of the power of states indicators that allow us to assess their 
positions in the socio-economic, monetary and financial spheres, in world trade, in the military sphere, 
as well as in the areas of science and technology development. This problem is extremely complex, and 
MMS is optimal for its solution.

WithinWithin the framework of mathematical models traditionally used in the study of international relations, 
the analysis of the structure is easily carried out only for simple variants, when the set is described by 
two indicators, and its element can be placed on the X0Y plane. The visibility of the location of the       
elements ensures the convenience of analysis, so this approach is used quite often. However, all           
advantages are lost when the desire for a more diverse description makes it necessary to increase the
number of indicators.

TheThe use of the mathematical method of visualization of multidimensional structures (VMS) by V.M. 
helps to approach the solution of this problem. Sergeev [Sergeyev et al. 1995] - one of the first variants 
of MMS, which began to be used in domestic social sciences. The essence of the method is to arrange 
elements on the plane that are actually related to each other in a multidimensional space, so that the 
forced distortion of distances is minimal in total. Such a transition from multidimensionality to a plane
ccorrelates multidimensional and two-dimensional structures. In this case, the real distances will           
certainly be changed, but the main thing that can be conveyed in the configuration is symmetry and 
equidistance from the imaginary center. This is what makes it possible to make an assessment of the 
grouping of the elements under consideration. 
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The EU is excluded from consideration within the framework of the “Group of 20”, since otherwise 
there will be a duplication of the data of the states that are currently members of the EU – Germany, 
France, Italy, Spain (and for the considered time frame, the UK). Also, the EU (despite having a 
common defense and security policy and a common foreign policy) still cannot be considered as a 
“great power”. So, 19 states are considered, ranked below in the Latin alphabet: Argentina (marking in 
the figures - ARG), Australia (AUS), Brazil (BRA), Canada (CAN), China (CHN), Germany (DEU), Spain 
(ESP), France (FRA), United Kingdom (GBR), India (IND), Indonesia (IDN), Italy (ITA), Japan (JPN), South 
KoKorea (KOR), Mexico (MEX), Russia (RUS), South Africa (ZAF), Saudi Arabia (SAU), Turkey (TUR), USA 
(USA).

Methodologically, it is interesting to note that initially the calculations were made for a group of 14 
countries: Argentina, Brazil, China, Germany, Spain, France, Great Britain, India, Italy, Japan, Mexico, 
Russia, Turkey, and the USA. At the same time, the configuration of global leadership obtained in the 
calculations of 14 and 19 states has not changed! Thus, adding or subtracting the number of states does 
not change the resulting configuration, which indicates a rather high rigor of the method. It should be 
noted that the corresponding configuration does not change even with the exclusion or addition of a 
numbernumber of states. This is logical given that the share of states such as South Africa, Indonesia, etc. is 
small in terms of the considered indicators in comparison with those countries that are at the top of 
the list. The configuration of global leadership changes only when obvious leaders, such as the United 
States and China, are eliminated. However, the configuration of “second order” leaders is somewhat 
more sensitive to changes in the list of states, which is logical given that the gap between “second 
order” leaders and the bulk of states is, as a rule, small. In particular, when calculating for 14 states, 
RussiaRussia acts as one of the possible leaders of the "second order", but when Saudi Arabia is included in 
the calculations (list of 19), this place is occupied by the last one. This is quite logical, given that this 
state is similar in economic specialization, but has a slightly better position in the raw materials market, 
large foreign exchange reserves, as well as a higher indicator of military spending relative to GDP (in 
2016).

To work correctly with indicators that have a significantly different scale, it is necessary to recalculate 
them into index values. We did it in the following way. The values of the indicator were divided by its 
largest value in our statistical series, and all recalculated values were in the range from 0 to 1. Then, for
convenience, we multiplied them by 1,000 and rounded up to a whole number. As a result, the values 
of the indicators were normalized on a scale from 0 to 1,000, i.e. all were shown at the same scale.
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See Appendix 1 on the journal’s website https://www.politstudies.ru/ in the “Journal Archive” section –  one 2021 – No. 2. Artyushkin V.F., Kazantsev A.A., Sergeev V.M. The balance of power among the 
great powers  in the "Group of 20": analysis using the method of multidimensional scaling. 

2 See the methodology for defining categories and collecting statistical material on the World Bank website.  URL: https://data.worldbank.org/indicator (accessed 09/15/2019).   

33 GDP per capita is calculated on the basis of purchasing power parity (PPP). PPP GDP is gross domestic  product converted to international dollars using purchasing power parity rates. The international 
dollar has  the same purchasing power relative to GDP as the US dollar has in the US. GDP at purchasers' prices is  the sum of the gross value added of all resident producers in the economy, plus any taxes 
on products, and  minus any subsidies not included in the price of products. It is calculated without deductions for the  depreciation of fabricated assets or for the depletion and degradation of natural            
resources. Data are in  constant 2011 international dollars. 

4 The amount o4 The amount of military spending, according to SIPRI, is calculated according to the NATO methodology. Are summed up all current and capital expenditures on the armed forces, including peacekeeping 
forces; ministries of defense and other government agencies involved in defense projects; paramilitary forces if they are  130 considered trained and equipped for military operations; and military space          
activities. Expenses for military  and civilian personnel are taken into account, including pensions for military personnel and social services  for personnel; operations and maintenance; purchases; military re-
seasearch and development; and military aid (in the military spending of the donor country). Does not include civil     defense spending and current spending  on previous military activities, such as veterans' ben-
efits, demobilization, conversion, and weapons  destruction. However, we emphasize once again that this technique is not applied to all countries. 

5 General reserves include monetary gold reserves, special drawing rights, IMF member reserves held by  the IMF, and foreign exchange holdings controlled by financial institutions. The gold component of 
the  reserves is valued at annual (December 31) London prices. Data are given in US dollars. 

6 Exports of goods and services include all transactions between residents of a country and the rest of the  world involving the transfer of ownership from residents to non-residents of general goods, net 
exports of  goods under merchanting, non-monetary gold and services. Data are given in current US dollars. 

7 Foreign direct investment is the net inflow of investment to acquire a substantial shareholding (10% or more of voting shares) in an enterprise operating in an economy other than that of the investor. It is 
the  sum of equity capital, reinvested earnings, other long-term capital, and short-term capital. Net inflow (new  investment inflow minus disinvestment) is divided by GDP. 

8 The population in met8 The population in metropolitan areas of more than 1 million people is the percentage of the country's  eight population living in metropolitan areas with more than one million people in 2018. 

9 Science and technology journal articles refer to scientific and engineering articles published in the following disciplines: physics, biology, chemistry, mathematics, clinical medicine, biomedical research,               
engineering and technology, and earth and space sciences. 

1010  Patent applications are worldwide patent applications filed under the Patent Cooperation Treaty procedure or with a national patent office to obtain  exclusive rights to an invention - a product or process 
that provides a new way of doing something or proposes a new technical solution to the problem. A  patent provides protection for the invention to the patent owner for a limited period of time, typically 
20 years.
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11 See Appendix 2 on the journal’s website https://www.politstudies.ru/ in the “Journal Archive” section – 2021 – No. 2. Artyushkin V.F., Kazantsev A.A., Sergeev V.M. The balance of power among the 
great powers in the "Group of 20": analysis using the method of multidimensional scaling.

12 IMF World Economic and Financial Surveys. World Economic Outlook Database. URL: https://www.imf.org/ external/pubs/ft/weo/2019/01/weodata/weorept.aspx?sy (accessed 09/15/2019).
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