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Abstract 
It is quite natural that in the current global transition from the ‘era of growth’ 
to the ‘era of stability’, the importance of qualitative changes in all spheres of 
life is increasing. It is indicators of the quality of life in different countries  
of the world that play an important role among the indicators characterizing 
these changes. Quality of life depends on material, social and psychological 
factors. Taking into account the existing approaches to determining the quality 
of life, the authors make an attempt to create an integrated index that considers 
both subjective (psychological) and objective aspects of its assessment. The 
idea that the higher the quality of life, the more basic material, social, and spir-
itual needs are met, is used as a methodological basis for the construction of 
the index. When constructing the index, Malkov et al. use Maslow's theory  
of the ‘pyramid’ of needs (the first, basic, hierarchical level within the ‘pyra-
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mid’ is physiological needs, the last level is the need for self-actualization). For 
each type of needs, indicators characterizing the degree of their satisfaction 
(or, conversely, dissatisfaction) have been selected. The paper contains a de-
scription of the methodology used and some calculation results. 

Keywords: quality of life, subjective wellbeing, indicators of development, 
hierarchy of needs.  

Currently there is a global transition from the ‘era of growth’ to the ‘era of 
stability’ (though this is a long way). Accordingly, if until now, when analyzing 
world dynamics, the main attention has been paid to the indicators reflecting 
the growth rates of economic, demographic and other characteristics (e.g., GDP 
growth rates), at present the indicators reflecting qualitative characteristics, in 
particular the quality of life, come to the fore (see Akaev et al. 2023; Malkov et 
al. 2023).1  

The quantitative assessment and comparative analysis of the quality of life 
of the population in different countries of the world are an urgent and very dif-
ficult task. This is due to the fact that there is still no generally accepted under-
standing of what this concept includes. A description of the existing approaches 
to assessing the quality of life is provided in some of our previous publications 
(Malkov et al. 2019; Musieva 2019). Based on the results of the analysis, it was 
revealed that the methods used and the indices calculated on their basis do not 
provide a full assessment of the quality of life of the population in various coun-
tries. These include, for example, the life quality indices calculated by The Econ-
omist analysts, the International Living Legatum Prosperity Index, and the 
well-known Human Development Index (HDI). Each index is unique and re-
quires special consideration, but a common disadvantage for all of them is in-
sufficient consideration (as in the case of The Economist, Legatum Prosperity 
Index), or the absence (in other cases) of indicators that take into account the 
cultural aspects of people's lives, their spiritual and psychological condition. 
For this reason, there is a paradoxical situation: according to the Happiness 
Index, which is compiled on the basis of sociological surveys of the population 
of various countries of the world (Veenhoven 1995, 2020) the citizens of island 
or other poor countries are in the first positions (Vanuatu, Costa Rica), while 
developed countries with strong economic indicators lag behind, although they 
                                                           
1 The GDP indicator is often subjected to generally fair criticism (see, e.g., Easterlin 2010; Costan-

za et al. 2014; McElwee and Daly 2014; Goldsmith 2019; Kapoor et al. 2019). However, some-
times criticism is mainly intended to hide the fact that the potential of developed states has weak-
ened (for more details see Grinin and Grinin 2021a, 2021b, 2021c). On economic growth and its 
perspectives see Grinin, Grinin, and Malkov 2023a. The development of the indicators that would 
be capable of replacing GDP is underway (see, e.g., Ahmad et al. 1991; ul Haq 1995; Banerjee 
2019; Masood 2021; Colman 2022). 
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are leaders in the indices mentioned above. This means that in order to reveal 
the completeness of the idea of the quality of life, it is necessary to find addi-
tional parameters that will eliminate the existing shortcomings in the estimates.  

Taking into account the existing approaches to determining the quality of 
life, an attempt has been made to create an integrated index that takes into ac-
count both subjective (psychological) and objective aspects of its assessment. 
The development of this index is largely based on the work of Malkov and 
Lyubovikova (2014). The idea that the higher the quality of life, the more basic 
material, social, and spiritual needs are met, has been used as a methodological 
basis for the construction of the index. To determine the fundamental needs, 
Abraham Maslow's (1970) theory is used, on the basis of which the following 
hierarchy / ‘pyramid’ of needs is identified:  

1. Physiological needs; 
2. The need for security; 
3. Love, communication, belonging to a social group; 
4. Respect, recognition, prestige; 
5. Self-expression, creativity; 
6. Self-actualization. 
For each type of needs, we have selected indicators characterizing the de-

gree of their satisfaction (or, conversely, dissatisfaction).  
The first level of the ‘pyramid’ is physiological needs, which consist in the 

needs for food, water, reproduction, etc., that is those whose satisfaction is nec-
essary for each person in the first place. To characterize this group of needs, the 
indicators of infant mortality and life expectancy were chosen. As important 
indicators, they reflect the possibility of full-fledged human existence. Infant 
mortality was chosen as an indicator due to the fact that the survival of newborn 
children directly depends on the conditions and quality of life in the country of 
residence of their parents, as well as on the state of health care. Life expectancy 
at birth is one of the basic characteristics in modern socio-economic, demo-
graphic studies. Life expectancy at birth is the average number of years a new-
born should live if, at each age, the conditions for maintaining his or her life 
were hypothetically the same as those for the corresponding age group in the 
year of birth. It characterizes various social subsystems – the health care sys-
tem, the social security system, etc., and also evaluates the effectiveness of the 
administrative apparatus of the state and its social policy. There is a direct rela-
tionship between life expectancy and the life quality index, while the infant 
mortality rate is inversely proportional to the life quality index.2 The source of 

                                                           
2 On relationship between life expectancy and quality of life see also Grinin, Grinin, and Korotayev 

2023; Grinin, Grinin, and Malkov 2023b.  
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data for these indicators is the World Bank database, within the framework  
of the indicators of the Sustainable Development Goals.  

To characterize the second level of the ‘pyramid’ – the need for security – 
the following indicators are used: the number of premeditated murders, as well 
as mortality from environmental pollution. These indicators reflect the presence 
of threats to human life both from the direct actions of other people and from 
environmental pollution. Ensuring security is one of the fundamental tasks of 
the state, without which human existence is also impossible. In this case, it im-
plies the presence of security from deliberate killings, as well as from deadly 
effect of environmental pollution. Since both indicators reflect the level of in-
security in the country, there is an inverse relationship between them and the 
life quality index. The source of statistical data is the World Bank database 
within the framework of the Sustainable Development Goals indicators, as well 
as data from the American Institute for Health Metrics and Evaluation (IHME). 

The third level of the ‘pyramid’ of needs includes the needs for love and 
communication. Needs of this kind are best realized in the family, that is when 
people marry and start their own families where there is love, care, joint activi-
ties and, of course, a sense of belonging to the family. In most cases, divorced 
or single individuals do not feel satisfied with their lifestyle and seek to start a 
family. In view of this point, the indicator of registered marriages and divorces 
was chosen to characterize this need. The source of the statistical data is the UN 
Database. 

The fourth level of Abraham Maslow's hierarchy of needs includes the 
need for respect, personal achievements and recognition from others. The qual-
ity of life is directly related to the satisfaction of this need, however, both in 
international and national statistics it is difficult to find an indicator that would 
characterize the satisfaction of the need for respect. As mentioned above, 
recognition can be achieved through the activities in different categories. To 
characterize the success / failure of a person's labor activity, the following indi-
cators were chosen: the intensity of doing business and the unemployment rate. 
Each specific person needs to have confidence in the future, in the fulfilment of 
their abilities, in the ability to financially provide for themselves and their fami-
lies. The fulfilment of this need can be characterized by the indicator of the 
intensity of doing business. However, the possibility to meet this need largely 
depends on the state of the labor market, an indicator of which is the unem-
ployment rate. Unemployment is a negative factor, so there is an inverse rela-
tionship between its level and the life quality index. The sources of statistical 
data are the World Bank database within the framework of the indicators of the 
Sustainable Development Goals. 

At the fifth level of Abraham Maslow's ‘pyramid’ there is a need for self-
expression and creativity. An indicator of how many people in a society are 
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engaged in creative activities is the number of researchers, as well as mean 
years of schooling, since the ability to engage in creative activities depends on 
the level of education. Usually, indexes use only the number of years of educa-
tion, which cannot fully reflect its quality. The latter seems to be a rather diffi-
cult task based on the available statistical data, since either there are no relevant 
indicators or data are not available for all countries. Determining the number of 
researchers allows identifying, in general, the interest in knowledge among 
citizens, as well as the desire of the state to develop the field of science. Thus, 
these indicators together will make it possible to assess both the level of educa-
tion in the states and its quality. The main source for this indicator was the sta-
tistics of the World Bank within the framework of the Sustainable Development 
Goals indicators, as well as the UNESCO database. 

At the last level of the hierarchy of needs, there is the need for self-actu-
alization. An indicator of the security of this need is the extent to which people 
are satisfied with their lives and consider themselves to be happy. This is an 
integrative and subjective assessment. It is reflected by the so-called Happiness 
Index, determined on the basis of sociological surveys of representative samples 
of the population in various countries of the world (Veenhoven 2020). It char-
acterizes satisfaction with personal life, social relations, environment, state of 
affairs in the country. Another integrative indicator reflecting the subjective 
perception of the quality of life is the suicide rate. This is an anti-indicator reflect-
ing the state of the social climate in the country. It is confirmed by the results of 
an empirical study by Emile Durkheim (1897[1951]), who was one of the first 
to establish the relationship between modernization and the growth of deviant 
behavior. The source of statistical data for determining these indicators is the 
happiness survey data posted on the World Happiness Database website (this is 
a database developed at the Erasmus University Rotterdam and based on sur-
veys of the population of more than 150 states (Ibid.), as well as data on the 
number of suicides from the World Bank database. 

If the indicators proposed for the calculation of the life quality index are 
presented in data sources in absolute terms, then they are reduced to a specific 
form (per 100,000 people), which makes it possible to compare countries by the 
value of each of the selected indicators. 

The process of forming an integral index of quality of life consists of the 
following successive stages:  

a) unification of the values of indicators. Before calculating the life quality 
index, it becomes necessary to unify the values of the indicators, because they 
differ both in units of measurement and in the spread of numerical values. 
There are both direct and inverse correlations between the value of individual 
indicators and the quality of life, that is for some indicators, the lowest value of 
the indicator will correspond to the best quality of life, for others – the highest. 
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The unification of indicators is a transformation of their values, as a result of 
which their new values will be in the interval from 0 to 1. Thus, ‘1’ will be 
equal to the best value of the indicator in relation to the quality of life in the 
sample of countries under consideration, and zero will equal the worst. Taking 
into account the fact that the values of indicators and the life quality index can 
be directly and inversely proportional to each other, their unification is carried 
out using the following formula: 

if the best indicator corresponds to its maximum value: 

minmax
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хх
х




 ,                                            (Eq. 1) 

if the best indicator corresponds to its minimum value: 

minmax
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                                         (Eq. 2) 

where х~– unified data; 
х  – initial data (the value of the considered indicator for the country); 

maxx  – the maximum value of the indicator for the considered sample of 

countries; 

minх  – the minimum value of the indicator for the considered sample of 

countries. 
Unification of the measurement scale of indicators allows solving the prob-

lem of quantitative incompatibility of changes in different variables, as well as 
the problem of multidirectional measurements ‘for the better’; 

b) formation of an integral index of quality of life based on multiplicative 
convolution. The integral life quality index is formed on the basis of a multiplica-
tive convolution, which involves the multiplication of all indicators. It should 
be noted here that often the development of the life quality index in other works 
was an additive convolution in which particular indicators were added up. 
However, the experience of using such indices has shown that additive convo-
lution has certain disadvantages. In particular, according to the meaning of such 
a convolution, the satisfaction of each need can be fully compensated by any 
other need (e.g., a low level of security can be fully compensated by a high 
level of satisfaction of physiological needs), which is not true. When using an 
additive convolution, it turns out that a country that has the worst scores on a 
number of indicators can compensate for this by having the best scores on other 
variables (e.g., if the country has an extremely high level of pollution, but the 
material well-being of the population is at a high level, then the index will show 
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that the quality of life in the country is high). Multiplicative convolution is de-
void of such shortcomings. When using it, only the country, all indicators of 
which are at a high level, will have a high quality of life. 

Due to the fact that the life quality index is a multiplicative convolution,  
it is advisable to transfer the values of the indicators from the interval (0; 1) to 
the interval (2; 3) (by simultaneously increasing the values of all unified indica-
tors by two units) and then to calculate the logarithm of the result.3 

In accordance with the above, the calculation of the integral index of quali-
ty of life was carried out according to the following formula: 

kn
k

nn xxxLQI ~...~~ 21
21                                     (Eq. 3) 

where LQI is the value of the life quality index in the country under considera-
tion; 

k – the number of indicators that determine the level of quality of life; 

kn  – the value of the indicator weight; 

kx~  – the unified value of the indicator after calculating its logarithm. 

An important problem is to determine the weight (significance) of each in-
dicator when calculating the life quality index. Usually, these weights are de-
termined on the basis of sociological research or by expert opinion. In this ver-
sion of the integral index, it was assumed that the satisfaction of all the needs of 
Abraham Maslow's ‘pyramid’ is equally important for people, regardless of  
the country in which they live. Taking into account the fact that each need  
in the integral index is represented by the same number of indicators (namely, 
two indicators), each indicator was assigned a unit weight. 

Below are some results of the calculation of the life quality index (LQI) 
according to the method described. The figure shows the results of calculating 
the LQI index for a number of countries that are included in the Group of 
Twenty (G20), which consists of the largest economies in the world and in-
cludes both developed and developing countries. It should be noted that, ac-
cording to the logic of its structure, the index is designed to reflect comparative 
characteristics in relation to the countries included in the index rather than ab-
solute value of the quality of life in a given country. 

                                                           
3 In principle, other methods of transforming unified data are also possible, but as further studies 

have shown, they have little effect on the final comparative assessments of the quality of life in 
different countries. 
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Fig. LQI values in 2006 and 2019 for some G20 countries 

The figure shows that the LQI value in the period under review was growing 
in such countries as Australia, China, Germany, Japan, South Korea, Russia, the 
United Kingdom and the United States, while the rest of the countries presented 
in the histogram show a relative decrease in the value of the index. 

LQI calculations allow ranking the world's countries in terms of quality of 
life. By using the index, it is possible to find out exactly what changes in indica-
tors led to an increase or decrease in the overall rating of the country in question. 
For example, the rise of Russia's rating in the life quality index from 46th to 38th 
place in 13 years (from 2006 to 2019) is associated with an increase in such 
indicators as life expectancy and happiness index, as well as with a decrease in 
such indicators as unemployment rate, the number of deliberate and premediat-
ed murders, or the number of suicides. Almost similar indicators caused the 
growth of the index value in 2019 in other countries.  

A comparison of the ratings obtained on the basis of the developed LQI 
and the Human Development Index (UNDP 2022) as well as the Legatum Insti-
tute Prosperity Index (Legatum Prosperity Index 2021) showed that the LQI has 
a fairly high level of correlation with these most famous indices widely used in 
international practice. It is closest to the Legatum Institute Prosperity Index 
(R2 = 0.736), which uses more than 90 indicators and survey results covering 
different aspects of life of the population4, while the LQI is more transparent, 
since its indicators are clearly tied to the specific needs of people. 

It should be noted that the LQI, like other life quality indices, is only the 
beginning of an important work on creating a system of indicators that meets 
the challenges of the coming historical era, when quality characteristics become 
a priority over those of extensive growth.  

                                                           
4 Unlike the Legatum Prosperity Index, the HDI includes only three indicators, which, in our opin-

ion, is clearly not enough to assess the quality of life.  
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