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ABSTRACT  

Background: The "Better Life Index", first developed by the Organization for Economic 
Co-operation and Development (OECD) in 2011, includes many criteria from the 
functioning of public services to environmental wealth, from security services to individual 
and social well-being. Method: The performances of OECD countries according to the 
decision criteria that constitute the Better Life Index has been evaluated with Bulut Index 
(BI) method, which is a multi-criteria decision-making method. Normalized Maximum 
Values (NMV) method, one of the objective weighting methods, was used to determine 
weights of decision criteria. Findings: Among the indicators of the Better Life Index, the 
murder rate per 100 thousand population ranks first in terms of criterion weight. In the 
study, due to the analysis and evaluation made with Bulut Index, Switzerland ranked first 
among OECD countries with 82.28 points in the welfare and well-being index ranking. On 
the other hand, Türkiye ranked fourth from the bottom among OECD countries. 
Conclusion: Based on the findings of the study, it is recommended that urgent and 
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necessary measures be taken on homicide rates, long-term unemployment rates and air 
pollution criteria. The lack of criteria regarding civic participation, work-life balance and 
income status constitute limitations of the study. In future studies, it is especially 
recommended that other researchers include these variables. 
 

CONCTACT Ferhat BOLUKCU  bolukcuferhat@gmail.com  Selçuk Üniversitesi, Sağlık Bilimleri 
Fakültesi, Sağlık Yönetimi, Konya, TÜRKİYE. 

 Bulut Endeksi'ne Göre OECD Ülkelerinin Daha İyi Yaşam Endeksi 
Açısından Değerlendirilmesi  

ÖZ 
Arka Plan: İlk olarak 2011 yılında Ekonomik İşbirliği ve Kalkınma Örgütü (OECD) 
tarafından geliştirilen “Daha İyi Yaşam Endeksi (Better Life Index)” , kamu hizmetlerinin 
işleyişinden çevresel zenginliğe, güvenlik hizmetlerinden bireysel ve toplumsal refaha 
kadar birçok kriteri içermektedir. Yöntem: OECD ülkelerinin daha iyi yaşam endeksi'ni 
oluşturan karar kriterlerine göre performansları, çok kriterli bir karar alma yöntemi olan 
Bulut Endeksi (BI) yöntemi ile değerlendirilmiştir. Karar kriterlerinin ağırlıklarının 
belirlenmesinde objektif ağırlıklandırma yöntemlerinden Normalleştirilmiş Maksimum 
Değerler (NMV) yöntemi kullanılmıştır. Bulgular; ilk bölümde yapılan değerlendirmelere 
göre, Daha İyi Yaşam Endeksinin göstergeleri arasında kriter ağırlığı bakımından ilk 
sırada 100 bin nüfus başına düşen cinayet oranı yer almaktadır. Çalışmada Bulut Endeks 
ile yapılan analiz ve değerlendirme sonucunda İsviçre, refah ve esenlik endeksi 
sıralamasında 82,28 puan ile OECD ülkeleri arasında ilk sırada yer aldı. Öte yandan 
Türkiye OECD ülkeleri arasında sondan dördüncü sırada yer aldı. Sonuç: Çalışmanın 
bulgularından hareketle cinayet oranları, uzun dönemli işsizlik oranları ve hava kirliliği 
kriterleri konusunda acil ve gerekli önlemlerin alınması önerilmektedir. Sivil katılım, iş-
yaşam dengesi ve gelir durumu ile ilgili kriterlerin eksikliği çalışmanın kısıtlarını 
oluşturmaktadır. Gelecek çalışmalarda diğer araştırmacıların bu değişkenleri de dâhil 
etmesi özellikle önerilmektedir. 
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1. Background 

In recent years, regional inequalities in wealth distribution have increased in the face of 

very rapid economic growth and developments at the global level. Today, income distribution 

and inequality of opportunity, access to health services, the existence of economically and 

socially disadvantaged groups, unregistered employment, unemployment, education problems, 

the existence of environmental risks and threats, climate change, global warming, and air 

pollution are the problems faced (OECD, 2021a). In this sense, policies are being produced at 

global, national, and local levels to ensure better living and health conditions in some parts of the 

world. For this reason, the "Better Life Index", which includes some criteria, was created to 
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compare and measure welfare among OECD countries. This index is designed to compare well-

being between countries based on some criteria set by the OECD countries regarding material 

living conditions and quality of life. This study aims to weight the criteria that make up the 

OECD's "Better Life Index" with the Normalized Maximum Values (NMV) method (Bulut, 

2017; 2022) and, based on these criteria, to evaluate the performances of the alternatives 

regarding the Better Life Index of OECD countries by Bulut Index (Bulut, 2017; 2022; 2022; Top 

& Bulut, 2022), one of the multi-criteria decision-making methods. Moreover, the study aims to 

rank these criteria according to their importance, to choose between the criteria, and to develop 

optimal solution policies regarding the performances of the countries that constitute the scope of 

the study.  

As is known, with the Normalized Maximum Values  (NMV) Method, the scores of the 

criteria are normalized by converting them into common units according to their cost or benefit 

characteristics. Therefore, the weighting process is done using the coefficients that make the 

criteria important (Turskis & Zavadska, 2010). In their study performed by Bağcı & Sarıay 

(2021) on businesses traded in Borsa Istanbul Public Offering Index, their use of NMV Method 

to compare performance indicators can be given as an example. Therefore, in the relevant study, 

NMV Metod was used to determine the importance level of performance indicators of businesses 

(Bağcı & Sarıay, 2021). In his study, Kılıçarslan (2023) used NMV Metod in criterion weighting 

in the study where the financial performances of renewable energy companies traded on Borsa 

Istanbul were evaluated based on the 2018-2021 data. Ergun et al. (2022) used NMV Metod in 

their study in which the transaction performances of companies operating in the licensed 

warehousing sector were evaluated with Multi-Criteria Decision Making (MCDM) Methods. In 

his study on financial performance analysis of companies traded in the stock fund index of 

growing companies, Kılıçarslan (2023) used NMV Metod in criterion weighting. Ergun et al. 

(2022) were used NMV Metod in the criterion weighting process in the study where financial 

performance of six banks traded in Borsa Istanbul Corporate Governance Index were determined 

by MCDM Methods. The NMV Method, which was developed as an objective method within the 

scope of solving criteria weighting problems, is an easy-to-use method used in cases where the 

order of importance and weights of the selected criteria cannot be determined (Bağcı & Sarıay, 

2021). NMV Method AHP, ANP and Entropy methods, which are used extensively in the 

literature, have shorter and easier application stages compared to weighting methods (Ergun et 
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al., 2022). Considering the large number of normalization techniques available, the NMV Method 

is a relatively new method and its application steps are shorter and more understandable than 

others, which was the determining factor in its use as a weighting method in this study. 

In addition to financial performance analysis, the Bulut Index Method can be used in 

solving other MCDM Method problems and performance analysis. With this index, it is also 

aimed to eliminate the deficiencies of other MCDM Methods based on the maximum and 

minimum principle. Therefore, also in this study, the performances of OECD countries regarding 

the Better Life İndex were evaluated with the Bulut Index Method. Because the Bulut Index has 

been used in many studies in the literature. Aslan & Bolukçu (2022) evaluated the performance 

of OECD countries with the Bulut Index Method during the fight against Covid 19 disease. Kıran 

(2018) used the Bulut Index Method in comparing the financial performance of health 

institutions. In a study evaluating financial performance management in local governments, 

specifically in Istanbul and Kocaeli Metropolitan Municipalities, the Bulut Index Method was 

used (Kılıçarslan & Özmen, 2023). Apart from this, the Bulut Index Method was used in the 

evaluation of the financial performance of the companies registered in the Metal Goods Index 

(Güden, 2021). Apart from this, the Bulut Index Method was used in the study on investment 

barriers to organized industrial zones in Türkiye in 2018. In the thesis on the comparison of mail 

and web survey methods for companies in Organized Industrial Zones, the Bulut Index Method 

was used (Bulut, 2019). 

As in the 2008 world economic crisis, the COVID-19 pandemic has dramatically affected 

all areas of people's lives, primarily on health but also on financial, social, and global levels. 

Even though patients with poor health conditions lost their lives during the epidemic and 

significant losses occurred in the world population, life expectancy at birth has increased in all 

OECD countries in the last ten years (OECD, 2019). The average life expectancy at birth in 

OECD countries is 80.5 years. However, the recovery possibilities of the population with chronic 

diseases among the elderly population, which increases in parallel with the increase in the value 

of life at birth, decrease day by day. In addition, deaths caused by infectious diseases, especially 

pneumonia and influenza, as well as deaths due to drugs and accidents, are increasing. Therefore, 

the increase in life expectancy at birth is slowing down compared to previous years (Raleigh, 

2019). Economic problems are associated with people's mental health and increased suicide rates. 
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However, its relationship with the general mortality rate is lesser (Parmar et al., 2016). Due to 

economic and other problems, the average life satisfaction in OECD countries tends to decrease 

(OECD, 2017). So much so that a significant portion of the population in OECD countries reports 

a shallow level of life satisfaction (7%) (Van Zanden et al., 2020). When people are asked how 

satisfied they are with their lives, the score ranges from 0 to 10 in OECD countries, and the 

Arithmetic Mean Score is 7.4 points. Approximately 1 in 8 people report that they typically 

experience more negative emotions (anger, sadness, anxiety) than positive emotions in a day 

(Eurostat, 2018). Deaths due to attempted self-harm, acute alcohol intake disorder, and drug 

overdose have recently been described as the "death of despair" (Case & Deaton, 2017). 

Similarly, perceived social support from friends and family decreases proportionally (OECD, 

2017). Across OECD countries, people spend almost half an hour less time with family and 

friends than they did nearly a decade ago. Moreover, 1 in 11 people say they do not have relatives 

or friends they can rely on for help in times of need. Especially in old age, the likelihood of being 

deprived of social support is almost three times higher than in young people (Van Zanden et al., 

2020). On the other hand, ensuring trust in the executive institution, prosperity, and social 

harmony is also necessary. Civilian engagement measures how a country's executive agency 

interacts with stakeholders in developing basic laws and secondary regulations (OECD, 2022a). 

Work-life balance is other of the better life index criteria. It organizes paid and unpaid work, 

family responsibility, leisure and work. The average time full-time workers spend on leisure and 

personal care in OECD countries varies between 14 and 16.5 hours per day (OECD, 2020a). 

However, the long-term unemployment rate generally increases in half of OECD countries 

(OECD, 2018). Moreover, some Eastern European OECD countries' welfare levels, which are 

quite poor, are increasing significantly (OECD,2020b). On the other hand, there are many areas 

in OECD countries where full recovery has not yet been achieved. Almost 40% of households in 

OECD countries are financially insecure (Van Zanden et al., 2020). Despite this inadequacy in 

income distribution, there are some gains in human capital. The number and rate of those 

completing high school education have been increasing since 2010 (Durand & Exton, 2019). 

Low-income families in the bottom 40% of the income distribution in OECD countries use 

almost 40% of their income for housing and shelter (Van Zanden et al., 2020). Air pollution is 

currently the most significant environmental health risk and the leading cause of death and 

disability. By 2060, outdoor air pollution could cause the early death of approximately 6 million 
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to 9 million people annually worldwide (OECD, 2016). Ensuring water sanitation and access to 

safe water sources is important for human health. Therefore, access to safe water resources is 

essential for solving further development challenges, including food security, healthy living, 

energy, sustainable cities, sustainable consumption and production (United Nations, 2015). The 

benefits of investments and moves toward water security are invaluable, and the economic 

benefits exceed 100 billion dollars annually (Sadoff et al., 2015). Security is essential to people's 

well-being and includes the risk of being physically attacked or falling victim to other forms of 

crime. The average murder rate in the OECD is 2.6 murders per 100,000 people. This value for 

the murder rate is 4.4 per 100,000 for men and 0.9 per 100,000 for women (OECD, 2022b). 

Contrarily eight out of ten men and six out of ten women in the OECD say they feel safe walking 

alone in their neighborhoods at night (Eurostat, 2018). 

The aim of the research is to determine the weights of the "Better Life Index" criteria in 

order of importance and to compare and rank the performances of OECD countries in the relevant 

field. Therefore, as it is known, welfare inequalities between countries and individuals are 

increasing day by day. Also, when it comes to well-being, it is a matter of curiosity which criteria 

are important for individuals. The Bulut Index, which was recently introduced to the literature 

(2017), is thought to make this study unique. In this respect, it is believed that the study will 

make a valuable contribution to the relevant literature. It is thought that weighting the criteria 

according to their importance levels and ranking the better life index performances of OECD 

countries with a dynamic model in the light of existing criteria will be of interest in terms of 

literature. Thus,  it is thought that ranking the better life index performances of OECD countries 

with a dynamic model in the light of existing criteria and weighting the criteria according to their 

importance levels will be of interest in terms of literature. It is believed that it will also attract the 

attention of decision makers and people and institutions responsible for planning. The data set of 

this study was taken from OECD's Better Life Index database (https://stats.oecd.org). The 

limitations of this research are that criteria related to civilian participation, work-life balance, and 

income status are not included in the scope of the study. 

2. Method 

In this research, the Normalized Maximum Values (NMV) Method developed by Bulut 

(2017) was used to weight the criteria for the Better Life Index of OECD countries according to 
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their degree of importance (Bulut, 2017, 2022). Moreover, in the study, Bulut Index (BI), which 

is one of the multi-criteria decision-making methods produced by Bulut (2017) with the R 

programming language, which allows the evaluation of alternatives according to criteria and is 

used to determine optimal alternatives, was used (Bulut, 2017, 2022; Top & Bulut, 2022). The 

criteria that play a role in determining the welfare and well-being of individuals in the OECD are 

included in the scope of this study, and the direction of these criteria is given in Table 1. 

 Table 1 

Criteria That Determine Well-Being and Health and the Direction of These Criteria 

Criterion 
Direction of 

Criterion 
Description 

K1 (Housing Expenditures) Maximum (Housing Expenditures) 

K2 (Employment Rate) Maximum (Employment Rate) 

K3 (Long Term Unemployment Rate) Minimum (Long Term Unemployment Rate*100) 

K4  (Perceived Social Support) Maximum (% Perceived Social Support) 

K5 (Average Training Time) Maximum (Avarage Training Time) 

K6 (Life Expectancy at Birth) Maximum (Life Expectancy at Birth) 

K7 (Satisfaction with Life) Maximum (Satisfaction with Life – Average Score) 

K8 (The Ratio of People Perceiving Their 

Health as Good or Very Good) 
Maximum 

(The Ratio of Those Who Perceive Their 

Health Is Good or Very Good) 

K9 (The Ratio of Those Satisfied with the 

Quality of Water) 
Maximum 

(Water Quality - Ratio of People Satisfied 

with Water Quality) 

K10 (Micrograms Per Cubic Meters of Air 

Pollution) 
Minimum 

(Air Pollution – Micrograms Per Cubic 

Meters) 

K11 (% of those who feel safe walking 

alone at night) 
Maximum 

(% of people who feel safe walking alone 

at night) 

K12 (Murder Rates -Per 100 Thousand 

Population) 
Minimum (Murder Rates -per 100k population) 

Szücs et al. (2011) “have identified that satisfaction with work–life balance and overall 

life satisfaction were closely related in European countries. Especially, the higher the satisfaction 

with work-life balance, the higher the overall life satisfaction” (Szücs et al., 2011). The research 
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alternatives are coded from A1 to A33, and the OECD countries that constitute the alternatives 

are given in Table 2. 

Table 2 

Decision Alternatives 

Alternative  Code Alternative Code Alternative Code 

Australia A1 Hungary A12 Norway A23 

Austria A2 Ireland A13 Poland A24 

Belgium A3  Italy A14 Portegual  A25 

Canada A4 Japanese A15 Slovakia A26 

Czech Republic A5 Korea A16 Slovenia A27 

Denmark A6 Latvia  A17 Spanish A28 

Estonia A7 Lithuania A18 Sweden A29 

Finland A8 Luxemburg A19 Switzerland A30 

France  A9 Mexico  A20  Turkey A31 

Germany A10 Holland A21 United Kingdom A32 

Greece A11 New Zeland A22 U.S.A. A33 

2.1. Normalized Maximum Values (NMV) Method 

The process of weighting the criteria with the Normalized Maximum Values (NMV) 

method is completed in four stages (Bulut, 2022). 

2.1.1. Decision Matrix 

First, the decision matrix is created. The columns of this created matrix include criteria, 

and the rows include factors or alternatives. The function of this matrix is shown below in the 
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matrix. In the xij matrix, r indicates the number of rows and c the number of columns of the 

matrix (Bulut, 2022). 

𝑋𝑋𝑖𝑖𝑖𝑖 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑥𝑥11 𝑥𝑥11 … 𝑥𝑥11 
𝑥𝑥11 𝑥𝑥11 … 𝑥𝑥11 

. . . … …

. . . … …

. . . … …
𝑥𝑥𝑐𝑐1 𝑥𝑥𝑐𝑐2 … 𝑥𝑥𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

                                                                                                                     (1) 

2.1.2. Creating Ratio Matrix 

At this stage, each criterion in the decision matrix is compared to the sum of the criteria. 

This process prevents over-dispersion, and the data set is made as comparable as possible. In this 

process, the sum of each matrix column is calculated one by one, and the subtotals of the values 

of the decision criteria in the matrix columns are calculated. The formula for this calculation is 

shown below (Bulut, 2022). 

𝑇𝑇 = �𝑋𝑋𝑖𝑖𝑖𝑖 

𝑐𝑐

𝑖𝑖=1

                                                                                                                                                     (2) 

The set of subtotals of the criteria is expressed as follows (Bulut, 2022). 

t = {𝑐𝑐1 , 𝑐𝑐2 𝑐𝑐3 ,   .  .  .  , 𝑐𝑐𝑐𝑐 }                                                                                                                            (3) 

𝑅𝑅𝑖𝑖𝑖𝑖 =

⎝

⎛

𝓍𝓍1,1  𝑐𝑐1 ⁄ 𝓍𝓍1,2  𝑐𝑐2 ⁄ ⋯ 𝓍𝓍1,𝑐𝑐  𝑐𝑐𝑐𝑐 ⁄
𝓍𝓍2,1  𝑐𝑐1 ⁄ 𝓍𝓍2,2  𝑐𝑐2 ⁄ ⋯ 𝓍𝓍2,𝑐𝑐  𝑐𝑐𝑐𝑐 ⁄

⋮ ⋮ ⋱ ⋮
𝓍𝓍𝑐𝑐,1  𝑐𝑐1 ⁄ 𝓍𝓍𝑐𝑐,2  𝑐𝑐2 ⁄ ⋯ 𝓍𝓍𝑐𝑐,𝑐𝑐  𝑐𝑐𝑐𝑐 ⁄ ⎠

⎞ → 𝑅𝑅𝑖𝑖𝑖𝑖 = �

𝑟𝑟1,1  𝑟𝑟1,2  ⋯ 𝑟𝑟1,𝑐𝑐  
𝑟𝑟2,1  𝑟𝑟2,2  ⋯ 𝑟𝑟2,𝑐𝑐  
⋮ ⋮ ⋱ ⋮

𝑟𝑟𝑐𝑐,1  𝑟𝑟𝑐𝑐,2 ⋯ 𝑟𝑟𝑐𝑐,𝑐𝑐  

�                     (4)   

2.1.3. Calculation of Normalized Values Based on Maximum Criterion Values  

At this stage, the maximum value is first determined among the value series of each 

criterion. Afterwards, normalized values are obtained by calculating the mean and standard 

deviation of the value series for each criterion. In these processes, first, the maximum values are 

calculated. The maximum values set for each criterion are shown below (Bulut, 2017, 2022). 

𝑚𝑚𝑚𝑚𝓍𝓍 = {𝑚𝑚𝑚𝑚𝓍𝓍1,𝑚𝑚𝑚𝑚𝓍𝓍2,𝑚𝑚𝑚𝑚𝓍𝓍3 ,   .  .  .  , 𝑚𝑚𝑚𝑚𝓍𝓍𝑐𝑐 }                                                                                        (5)    

The average of each value is formulated as follows (Bulut, 2022). 
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 𝐴𝐴 =
∑ 𝑅𝑅𝑖𝑖𝑖𝑖 
𝑐𝑐
𝑖𝑖=1

𝑐𝑐
                                                                                                                                                    (6)   

The formula of the set containing the averages of the values of each criterion is shown 

below (Bulut, 2022). 

𝑚𝑚 = {𝑚𝑚1,𝑚𝑚2,𝑚𝑚3 ,   .  .  .  , 𝑚𝑚𝑐𝑐 }                                                                                                                        (7)

 The standard deviation of the values of each criterion is calculated (Bulut, 2022). 

 𝑆𝑆 =  𝑹𝑹𝒊𝒊𝒊𝒊 −𝒂𝒂𝒊𝒊 

�∑�𝑹𝑹𝒊𝒊𝒊𝒊 −𝒂𝒂𝒊𝒊 �
2

 
                                                                                                                                          (8)                  

The standard deviation set with the standard deviation value of each criterion is shown 

below (Bulut, 2022). 

𝑠𝑠 = {𝑠𝑠1, 𝑠𝑠2, 𝑠𝑠3 ,   .  .  .  , 𝑠𝑠𝑐𝑐 }                                                                                                                          (9)          

The standardized value of each criterion is calculated based on the maximum values of the 

criteria with the following formula (Bulut, 202). 

  𝑁𝑁 = 𝑚𝑚𝑚𝑚𝓍𝓍𝑖𝑖−𝑚𝑚𝑖𝑖 
𝑠𝑠𝑖𝑖

                                                                                                                                              (10) 

2.1.4. Determination of Criterion Weights 

At this stage, weight coefficients are calculated by proportioning the normalized criterion 

values calculated for each criterion to the total of these criterion values. Weight coefficients are 

obtained with the following formula (Bulut, 202). 

𝓌𝓌 = 𝑛𝑛𝑖𝑖
∑ 𝑛𝑛𝑖𝑖𝑐𝑐
𝑖𝑖=1  

                                                                                                                                                  (11)         

The weight coefficient set is expressed as follows (Bulut, 2022). 

𝓌𝓌 = 𝓌𝓌1  ,   𝓌𝓌2  , 𝓌𝓌𝑐𝑐                                                                                                                             (12)             

Here, the sum of the values must BI equal to 1 (Bulut,2022); 

𝓌𝓌𝑖𝑖 ∈ 𝑅𝑅 ve ∑ 𝓌𝓌𝑖𝑖
𝑐𝑐
𝑖𝑖=1 =  1’dir.                                                                                                                  (13)  

2.2. Bulut Index (BI) 

Bulut Index can be easily used in solving Multi-Criteria Decision Making (MCDM) 

problems within the field of operations research, regardless of sector (Kıran, 2018; Bulut, 2017). 
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In addition, the index, which includes open-ended and one-way inequalities and has a dynamic 

feature is used in ranking, selection, effectiveness and efficiency measurements, performance 

evaluation, risk estimation and solving "optimal solution problems". In cases where the decision 

criteria are open-ended and contain one-way inequality,  it providing an application area with its 

sub-levels (general, intermediate and core), allowing many outputs to be obtained. With these 

aspects mentioned, it is believed that the Bulut Index will make a significant contribution to the 

literature (Bulut, 2017; Güden, 2021).  According to the criteria taken as basis in the study, the 

performances of the alternatives are completed in seven stages with the Bulut Index (Bulut, 2017, 

2022). 

2.2.1. Decision Matrix Creation 

First, a CXR-dimensional decision matrix is created and there are alternatives in the 

columns of this matrix and criteria in the rows (Bulut, 2017, 2022; Top & Bulut, 2022). 

𝑋𝑋  𝑖𝑖𝑖𝑖 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑥𝑥11 𝑥𝑥12 … 𝑥𝑥1𝑐𝑐 
𝑥𝑥21 𝑥𝑥22 … 𝑥𝑥2𝑐𝑐 

.

.

.
𝑥𝑥𝑐𝑐1 𝑥𝑥𝑐𝑐2 … 𝑥𝑥𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

                                                                                                                (14)             

2.2.2. Stage of Determining the Difference According to Ideal Values 

At this stage, the difference matrix must BI found by determining the difference between 

each 𝑿𝑿  𝒊𝒊𝒊𝒊 value in the rows and the previously allocated or calculated reference values for each 

criterion. While performing this process, it is necessary to take into consideration the upper and 

lower case symbols in the ideal value. If any criterion is desired to BI maximum  (Bulut, 2017, 

2022; Top & Bulut, 2022). 

𝑋𝑋𝑖𝑖𝑖𝑖 − 𝑋𝑋 𝚥𝚥���� minimum,𝑋𝑋𝚥𝚥 ��� −  𝑋𝑋𝑖𝑖𝑖𝑖 equality must BI taken into account,    

𝑋𝑋𝑖𝑖𝑖𝑖 −  𝑋𝑋 𝚥𝚥���� ═ value of criterion   𝑋𝑋𝚥𝚥 ��� −  𝑋𝑋𝑖𝑖𝑖𝑖  ═ reference value. 

𝐹𝐹 𝑖𝑖𝑖𝑖 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑓𝑓11 𝑓𝑓12 … 𝑓𝑓1𝑐𝑐 
𝑓𝑓21 𝑓𝑓22 … 𝑓𝑓2𝑐𝑐 

.

.

.
𝑓𝑓𝑐𝑐1 𝑓𝑓𝑐𝑐2 … 𝑓𝑓𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

                                                                                                                   (𝟏𝟏5)  
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2.2.3. Normalizing the Matrix 

At this stage, the difference of each 𝑭𝑭 𝒊𝒊𝒊𝒊  value (𝒇𝒇𝟏𝟏𝟏𝟏 ,𝒇𝒇𝟏𝟏𝟏𝟏 ,𝒇𝒇𝟏𝟏𝟏𝟏 , … .𝒇𝒇𝟏𝟏𝟏𝟏 ) in the row from the 

average (𝑭𝑭𝒋𝒋 ����) of the row to which it belongs is calculated. Then, each difference value is squared 

and all values are summed. Then, each difference value is divided by the square root of these 

sums. The normalization process is achieved with the final calculation (Bulut, 2017, 2022; Top & 

Bulut, 2022). 

𝑆𝑆𝑖𝑖𝑖𝑖 = 𝐹𝐹𝑖𝑖𝑖𝑖 –𝐹𝐹𝚥𝚥 ����

� ∑ �𝐹𝐹𝑖𝑖𝑖𝑖 –𝐹𝐹𝚥𝚥 �����2𝑘𝑘
𝑖𝑖−1

                                                                                                                                (16)                           

𝑖𝑖 =  1 … . .𝑘𝑘  (and)   𝑗𝑗 =  1. … . .𝑛𝑛                                                                                                      (17)                              

𝑆𝑆 𝑖𝑖𝑖𝑖 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑠𝑠11 𝑠𝑠12 … 𝑠𝑠1𝑐𝑐 
𝑠𝑠21 𝑠𝑠22 … 𝑠𝑠2𝑐𝑐 

.

.

.
𝑠𝑠𝑐𝑐1 𝑠𝑠𝑐𝑐2 … 𝑠𝑠𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

                                                                                                               (18)           

2.2.4. Process of Obtaining Absolute Value of Minimum Negative Values 

In this process, the absolute value of the minimum value in each row is taken. Then, each 

𝐒𝐒𝐢𝐢𝐢𝐢  value in the row containing the relevant positive value is added. Thus, the smallest negative 

value is zero. All other negative values are converted to positive. Thus, the 𝐏𝐏𝐢𝐢𝐢𝐢  matrix is provided 

(Bulut, 2017). 

𝑋𝑋𝑖𝑖−  = �  Sij 1
min �                                                                                                                                            (19)    

𝑋𝑋𝑖𝑖− = {𝑆𝑆11− , 𝑆𝑆12− ,𝑆𝑆13− … , 𝑆𝑆1𝑛𝑛− } minimum value specific to each row                                                 (20) 

𝑋𝑋𝑖𝑖+ =  {𝑆𝑆11− , , 𝑆𝑆12− , 𝑆𝑆13− … . … , 𝑆𝑆1𝑛𝑛− }                                                                                                              (21)           

𝑷𝑷 𝒊𝒊𝒊𝒊 =

⎣
⎢
⎢
⎢
⎢
⎡𝒔𝒔𝟏𝟏𝟏𝟏 +  𝒙𝒙+ 𝒔𝒔𝟏𝟏𝟏𝟏 +  𝒙𝒙+ … 𝒔𝒔𝟏𝟏𝟏𝟏   +  𝒙𝒙+

𝒔𝒔𝟏𝟏𝟏𝟏 +  𝒙𝒙+ 𝒔𝒔𝟏𝟏𝟏𝟏 +  𝒙𝒙+ … 𝒔𝒔𝟏𝟏𝟏𝟏 +  𝒙𝒙+

. .

. .

. .
𝒔𝒔𝒄𝒄𝟏𝟏 +  𝒙𝒙+ 𝒔𝒔𝒄𝒄𝟏𝟏 +  𝒙𝒙+ … 𝒔𝒔𝒄𝒄𝟏𝟏 +  𝒙𝒙+ ⎦

⎥
⎥
⎥
⎥
⎤

→ 𝑷𝑷 𝒊𝒊𝒊𝒊 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑷𝑷𝟏𝟏𝟏𝟏 𝑷𝑷𝟏𝟏𝟏𝟏 … 𝑷𝑷𝟏𝟏𝟏𝟏 
𝑷𝑷𝟏𝟏𝟏𝟏 𝑷𝑷𝟏𝟏𝟏𝟏 … 𝑷𝑷𝟏𝟏𝟏𝟏 

. .

. .

. .
𝑷𝑷𝒄𝒄𝟏𝟏 𝑷𝑷𝒄𝒄𝟏𝟏 … 𝑷𝑷𝒄𝒄𝟏𝟏 ⎦

⎥
⎥
⎥
⎥
⎤

            (22)        
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2.2.5. Taking the Reverse of the Minimum Required Values 

It is considered a positive situation that some rates, such as unemployment and inflation 

rates, are low. This can be done by reversing the situation. In these cases, as seen in Table 3 the 

ratios that are desired to BI low must BI reversed (Bulut, 2017).  

Table 3 

Reversing the Minimum Values 

Current Status  New Status  

Criterion 
Alternatives 

Criterion  
Alternatives 

A1 A2 A3 A4 A1 A2 A3 A4 

K 2 4 6 8 K 8 6 4 2 

Source. (Bulut, 2017: p.13) Access: https://dergipark.org.tr/en/pub/verimlilik/issue/30386/328150 

This situation can BI explained as follows: 

 𝑝𝑝𝑖𝑖𝑖𝑖   ↔  𝑝𝑝𝑖𝑖𝑖𝑖 𝑖𝑖
 𝑚𝑚𝑚𝑚𝑚𝑚

𝑖𝑖
𝑚𝑚𝑖𝑖𝑛𝑛                                                                                                                                   (23) 

If the criteria are to BI weighted, it should BIdone after absolute matching (inverse 

transformation). Thus, the weighted matrix in equation Aij is achieved by multiplying the  𝒑𝒑𝒊𝒊𝒊𝒊  

values with the weight coefficients.  𝒌𝒌𝒊𝒊𝒊𝒊 Here 𝒌𝒌𝒊𝒊𝒊𝒊  their sum must BI equal to 1.Namely (Bulut, 

2017); 

∑  𝑘𝑘𝑖𝑖𝑖𝑖 = 1                                                                                                         (24)𝑛𝑛
𝑖𝑖−1         

               

𝑃𝑃 𝒊𝒊𝒊𝒊 =

⎣
⎢
⎢
⎢
⎢
⎡
𝑘𝑘1 𝑥𝑥𝑝𝑝11  𝑘𝑘1 𝑥𝑥𝑝𝑝12 … 𝑘𝑘1 𝑥𝑥𝑝𝑝1𝑐𝑐 
𝑘𝑘2 𝑥𝑥𝑝𝑝21  𝑘𝑘2 𝑥𝑥𝑝𝑝22 … 𝑘𝑘2 𝑥𝑥𝑝𝑝2𝑐𝑐 

. .

. .

. .
𝑘𝑘𝑛𝑛 𝑥𝑥𝑝𝑝𝑐𝑐1 𝑘𝑘𝑛𝑛 𝑥𝑥𝑝𝑝𝑐𝑐2 … 𝑘𝑘𝑛𝑛𝑥𝑥𝑝𝑝𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

→ 𝐴𝐴 𝑖𝑖𝑖𝑖 =  

⎣
⎢
⎢
⎢
⎢
⎡
𝑚𝑚11 𝑚𝑚12 … 𝑚𝑚1𝑐𝑐 
𝑚𝑚21 𝑚𝑚22 … 𝑚𝑚2𝑐𝑐 

.

.

.
𝑚𝑚𝑐𝑐1 𝑚𝑚𝑐𝑐2 … 𝑚𝑚𝑐𝑐𝑐𝑐 ⎦

⎥
⎥
⎥
⎥
⎤

                   (25) 
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2.2.6. Determination of Index   

The maximum value in each line explains the index reference value in that line. The 

reference value is shown with the equation (Bulut, 2017, 2022; Top & Bulut, 2022). These are 

the maximum values specific to each line. 

2.2.7.  Calculation of Index Points 

The overall index score is obtained by summing the index reference values of each row  

(Bulut, 2017). The total score of that decision-making unit is calculated by summing the ratio 

values of each decision-making unit (located in its row) . The Bulut Index score of each decision-

making unit is calculated by dividing the total score of each decision-making unit by the general 

index score and multiplying it by 100 (Bulut.2017). 

3. Results 

3.1. NMV Method Results 

In this section, the weights of the decision criteria are determined impartially by NMV 

method, and the findings obtained in NMV method are given according to the implementation 

stages. 

3.1.1.  Creating Decision Matrix 

Creating the decision matrix constitutes the first stage of the weighting model NMV. 

Here, the columns indicate the decision-making criteria, and the rows indicate the 38 OECD 

countries (alternatives) whose performance will be evaluated by BI. The values obtained in the 

decision matrix as a result of the application are presented in Table 4. 

Table 4 

Decision Matrix 
 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 

A1 19,4 73 1 93 20 83 7,1 85 92 6,7 67 0,9 

A2 20,8 72 1,3 92 17 82 7,2 71 92 12,2 86 0,5 

A3 20 65 2,3 90 19 82,1 6,8 74 79 12,8 56 1,1 

A4 22,9 70 0,5 93 17 82,1 7 89 90 7,1 78 1,2 

A5 23,4 74 0,6 96 18 79,3 6,9 62 89 17 77 0,7 

A6 23,3 74 0,9 95 19 81,5 7,5 70 93 10 85 0,5 
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A7 17 74 1,2 95 18 78,8 6,5 57 86 5,9 79 1,9 

A8 23,1 72 1,2 96 20 82,1 7,9 68 97 5,5 88 1,2 

A9 20,7 65 2,9 94 17 82,9 6,7 67 78 11,4 74 0,4 

A10 20 77 1,2 90 18 81,4 7,3 66 91 12 76 0,4 

A11 21,8 56 10,8 78 19 81,7 5,8 79 67 14,5 69 1 

A12 19,9 70 1,2 94 16 76,4 6 58 81 16,7 74 0,9 

A13 20,6 68 1,2 96 18 82,8 7 84 80 7,8 76 0,5 

A14 22,5 58 4,8 89 17 83,6 6,5 73 77 15,9 73 0,5 

A15 21,8 77 0,8 89 16 84,4 6,1 37 87 13,7 77 0,2 

A16 14,7 66 0 80 17 83,3 5,8 34 82 27,3 82 0,8 

A17 20,8 72 2,2 92 18 75,5 6,2 47 83 12,7 72 3,7 

A18 18,4 72 2,5 89 18 76,4 6,4 46 83 10,5 62 2,5 

A19 20,7 67 1,7 91 15 82,7 7,4 72 85 10 87 0,2 

A20 17,8 59 0,1 77 15 75,1 6 66 75 20,3 42 26,8 

A21 19,6 78 0,9 94 19 82,2 7,5 75 91 12,2 83 0,6 

A22 19,7 77 0,4 95 18 82,1 7,3 86 85 6 66 1,3 

A23 17,7 75 0,9 96 18 83 7,3 75 98 6,7 93 0,6 

A24 21,2 69 0,6 94 18 78 6,1 60 82 22,8 71 0,5 

A25 19,6 69 2,3 87 17 81,8 5,8 50 89 8,3 83 0,7 

A26 27,4 68 3 95 16 77,8 6,5 65 81 18,5 76 0,8 

A27 18,2 71 1,9 95 18 81,6 6,5 67 93 17 91 0,4 

A28 21,7 62 5 93 18 83,9 6,5 75 76 10 80 0,7 

A29 20,1 75 1 94 20 83,2 7,3 76 97 5,8 79 1,1 

A30 21,4 80 1,7 94 17 84 7,5 81 96 10,1 86 0,3 

A31 18,9 48 3,3 85 19 78,6 4,9 67 62 27,1 59 1 

A32 23,2 75 0,9 93 17 81,3 6,8 73 82 10,1 78 0,2 

A33 18,3 67 0,5 94 17 78,9 7 88 88 7,7 78 6 

3.1.2. Determination of Criterion Weights 

In the third stage, weight coefficients are determined by dividing the normalized criterion 

values calculated for each criterion by the sum of these criterion values. The ranking of criterion 

weight levels is presented in Figure 1 from largest to smallest.  

Accordingly, when the Normalized Maximum Values Method (NMV) results are 

examined, the murder rate criterion ranks first among the criteria that determine the Better Life 

Index of individuals. Other criteria are long-term unemployment rate, housing expenditures, air 

pollution, life satisfaction/dissatisfaction, duration of education, feeling safe while walking alone 
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at night, satisfaction with water quality, level of health status perception, employment rate, life 

expectancy at birth criterion and perceived social support criteria, respectively. 

 

Figure 1. Weights of Criteria by NMV Method 

3.2. BI Results 

Since the application findings were mentioned in the theoretical framework of the study, 

they were not included again in this section. In this context, only the Bulut Index results were 

included.  

3.2.1. Creating Decision Matrix 

Creating the decision matrix is the first stage of the Bulut Index method. The values 

obtained in the decision matrix were previously created in the Normalized Maximum Values 

Method section and are presented in Table 4.  
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3.2.2. Calculation of BI Scores 

At this stage, the total index score is calculated with the sum of the index reference values 

of each criterion. Then, the total score specific to the decision unit is proportioned to the total 

index reference values. By multiplying the obtained value by 100, the "Bulut Index (BI)" score of 

the alternatives is calculated (Bulut, 2017; Kıran, 2018). The “Bulut Index” scores of OECD 

countries (alternatives) are shown in Table 5. In this context, based on the criteria that make up 

the Better Life Index, Switzerland ranks first among the top 10 countries as a result of the 

evaluation made with the Bulut Index. The other 9 countries are Finland, Denmark, Slovakia, 

Netherlands, Austria, Slovenia, Sweden, Czech Republic and Germany, respectively. On the 

other hand, Japan is at last of the evaluation. Second to last is Korea, third is Mexico, fourth is 

Turkey, fifth is Estonia, sixth is Lithuania and seventh is New Zealand. According to the results 

of the evaluation, the Bulut Index scores of Latvia, Poland, Luxembourg, Portugal, United States, 

Hungary, Lithuania, Estonia, Türkiye, Mexico, Korea and Japan are below the OECD average. 

Table 5 

Bulut Index Scores 

Alternatives  BI scores Rank 

Swetzerland(A30) 82,287245 1 

Finland (A8) 81,73725591 2 

Denmark (A6) 81,29461968 3 

Slovakia (A26) 80,12144471 4 

Holland (A21) 80,01753653 5 

Austria (A2) 79,0109528 6 

Slovenia (A27) 77,91844048 7 

Sweden (A29) 77,70741347 8 

Czech Republic (A5) 77,65490948 9 

Germany (A10) 77,54044518 10 

Norway (A23) 77,19741567 11 

Spain (A28) 77,13089386 12 

Australia (A1) (A1) 76,834066 13 

Ireland (A13) 75,69339502 14 

Italy (A14) 75,52989917 15 

Canada (A4) 75,16287896 16 

United Kingdom (A32) 74,52302718 17 

Belgium (A3) 73,8642293 18 
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France (A9) 73,22044929 19 

Greece (A11) 72,53391295 20 

Latvia (A17) 71,66583291 21 

Poland (A24) 71,34173781 22 

Luxembourg (A19) 70,56402979 23 

Portugal (A25) 70,35846656 24 

U.S.A. (A33) 69,73695478 25 

Hungary (A12) 69,35355296 26 

New Zealand (A22) 69,30099996 27 

Lithunia (A18) 68,23342102 28 

Estonia (A7) 67,80541117 29 

Turkey (A31) 63,46026703 30 

Meksika (A20) 52,23065044 31 

Korea (A16) 48,4285479 32 

Japan (A15) 48,33746409 33 

4. Discussion 

In the research part of this study, some fundamental indicators of the “Better Life Index” 

of OECD countries were weighted by the order of importance NMV method, and each country's 

better life success level was evaluated with the Bulut Index. The NMV method, developed to 

provide solutions to criteria weighting problems, is an easy-to-use method used in cases where 

the order of importance and weights of the selected criteria cannot be determined (Bağcı & 

Sarıay, 2021). The NMV method has shorter and easier application stages compared to weighting 

methods such as AHP, ANP and Entropy, which are widely used in the literature. At this stage, 

the evaluation of the findings was discussed in two parts. The criteria that make up the Better 

Life Index are weighted according to their importance using the NMV method. 100 thousand 

people ranks first among the criteria. In nearly two-thirds of OECD countries, the murder rate is 

below 1 per 100,000 person. However, this rate is more than three times higher in the United 

States and more than 20 times higher in Mexico and Colombia (OECD, 2020c). The second 

criterion among the criteria is the long-term unemployment rate criterion. In a meta-analysis 

study conducted in the literature on this subject, it is stated that as long-term unemployment 

increases, the level of welfare decreases, and there is a negative relationship between them 

(Gedikli et al., 2022). In another study, job loss leads to short-term income losses, permanent 

wage reductions, and worse mental and physical health outcomes, and it has been pointed out that 

parental job loss negatively affects children's education (Nichols, 2013). According to another 
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study conducted by Helliwell and Huang (2014), a 1% increase in local unemployment in the 

USA creates a 4% decrease in welfare (household income) (Helliwell & Huang, 2014). In third 

place is the housing expenditure criterion. Individuals are forced to purchase healthy food and 

reduce expenses related to medical care and health services because they must buy housing and 

pay high rent (Rowley, 2012). High housing costs are a significant concern, particularly in 

developing countries. In fourth place is the air pollution criterion. “A study in this field 

concluded that ambient particulate matter pollution ranks ninth among the foremost risk factors 

for the global disease burden and causes 3.1 million deaths worldwide due to respiratory, 

cardiovascular, and cerebrovascular diseases” (Lim et al., 2012). The life satisfaction criterion 

ranks fifth. Thus, “higher income is associated with higher life satisfaction” (Boarini et al., 2012). 

According to the results of a study, “it was determined that if the income doubled, there was a 0.3 

point increase in the life satisfaction scale (on a scale with the lowest being 0 and the highest 

being 10)” (Sacks, 2010). Therefore, as the level of welfare increases, life satisfaction also 

increases. In sixth place is the average education period criterion. In OECD countries, individuals 

spend an average of 18 years on education. A good education provides an advantage in finding a 

job and increases the financial possibilities required for a good quality of life. “Unemployment 

affects highly educated individuals less” (OECD, 2023a). In seventh place is the rate of people 

who feel safe walking alone at night. This situation causes assault, loss of life and property, as 

well as physical pain, post-traumatic stress, and anxiety. Moreover, “one of its most significant 

impacts on people's well-being comes from the sense of vulnerability it creates” (OECD, 2022b). 

In eighth place is the rate of those satisfied with water quality. Because “many people suffer from 

water shortages in insufficient quantity and quality” (OECD, 2020d). Furthermore, access to 

clean and drinkable water is the basis of human well-being. In ninth place is the rate of those who 

perceive their health as good or very good. Good health provides easier access to education and 

the job market. This issue reduces healthcare costs and increases productivity and well-being 

(OECD, 2023b). In tenth place is the employment rate. “Societies with higher employment levels 

are also wealthier, more politically stable, and healthier” (OECD, 2021b). In eleventh place is the 

criterion of life expectancy at birth. The last 50 years have seen significant increases in life 

expectancy in OECD countries. In this regard, “further improvements in the population's health 

status and life expectancy can be achieved through improving the quality and performance of 

healthcare systems “(OECD, 2023b). In the criterion weighting process, the perceived social 
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support criterion ranked twelfth. The inadequacy of the social support network in society leads to 

limited economic opportunities, lack of communication, and, ultimately, feelings of isolation. 

“Social isolation also causes the disintegration of the family structure, illness, and some material 

and moral difficulties” (Fleche et al., 2012). 

In the second part of the research, findings regarding the rankings among OECD countries 

were evaluated. As a result of the evaluation, ten countries came to the fore. However, the better 

life index rankings of the first and last four countries were found to be remarkable, and their 

results were discussed. Switzerland is first with 82.28 points, Finland is perfect second with 

81.73 points, and Denmark is third with 81.29 points; with 80.12 points, Slovakia is in fourth 

place, and it is understood that they are at a reasonable level. Among the reasons why 

Switzerland ranks first, BI said that the employment rate, life expectancy at birth, average life 

satisfaction score, water quality, and murder rates are low and advantageous compared to other 

OECD countries. Switzerland ranks first; Employment rate, life expectancy at birth, average life 

satisfaction score, water quality, and low murder rates are among the reasons. It is also 

advantageous compared to other OECD countries. According to the results of many studies 

conducted in the literature on this subject, “it is suggested that employment, income generation, 

and meeting various psychological needs are essential for the well-being of individuals”  (Jahoda, 

1982). Finland ranks second because its life satisfaction average score is very high compared to 

other countries, its water quality is high, and its air pollution is the lowest. 

Additionally, BI stated that similar results were obtained for Denmark and Slovakia, 

which are at a level close to Switzerland and Finland. In this context, Turkey is 30th with 63.46 

points, Mexico 31st with 52.23 points, Korea ranks 32nd with 48.42 points, and Japan ranks last 

with 48.33 points. Even though their scores are not the same, Turkey and Mexico were seen to be 

in the same category because the evaluation results were thought to be similar to BI. However, 

one of the essential reasons why Japan and Korea ranked last in the study is that the criterion 

regarding the proportion of people who perceive their health as good or very good is at the lowest 

level in these two countries. On the other hand, while life expectancy at birth is higher in Korea 

than in other countries, it is understood that it is primarily at the highest level in Japan. 
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5. Conclusion 

In this study and research section, it is once again underlined how vital and necessary the 

subject is by evaluating the "Better Life Index criteria" developed for OECD countries through 

the "Bulut Index" developed by Bulut (2017). In this context, according to the results of the 

research conducted on OECD countries, in order to increase the "Better Life Level", first of all, It 

comes to the fore to take urgent and necessary measures to reduce murder rates, long-term 

unemployment rates and air pollution criteria to minimum levels. Moreover, It is pointed out that 

criteria such as employment rate, average education period, water quality, life satisfaction, 

perceived social support, health status, life expectancy at birth, and feeling safe walking alone at 

night are necessary to reach maximum levels for the welfare and well-being of the society. In 

light of these evaluations, the results obtained in this research conducted in terms of the 11 

criteria that constitute the "Bulut Index" better life index for OECD countries developed by Bulut 

(2017) will contribute to the field. In conclusion, regarding the deficiencies in the study, it may 

be recommended that other scientists and researchers deepen the issue with future studies and 

research on similar subjects and develop new and different perspectives. In addition, in the future, 

it is recommended that statesmen, managers, leaders, entrepreneurs, and community leaders in 

OECD countries take more measures to develop and improve the results of the study. 
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