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Summary 

     In recent years, there are increasing attention and interest around the globe in  measuring 

the environmental, economic, and social sustainability holistically, and there are on-going efforts 

on research and development of new ¬beyond GDPº indicators that could substitute G DP through 

capturing wellbeing and happiness- level of the society. Inclusive Wealth Index (IWI), led and 

proposed by the United Nations Environment Programme (UNEP)  is one notable representative 

of the new indicators that could measure sustainability of economy and wellbeing of their people. 

In Japan, the Central Environment Council s ¬Fifth Basic Environment Plan (draft)º stresses the 

importance of optimally utilizing human capital, produced capital, and natural capital of the society 

in a sustainable manner, and promoting environmentally - friendly  investment and consumption. In 

order to achieve these goals, it requires capturing not only municipal - level data but more detailed 

and high-resolution data, and utilizing the data for local government policy makings. 

     IW I has been applied to measure the economy and wellbeing of their people at national level, 

prefectural level, and municipal level. Thus, this research aims to advance the existing studies 

through: (1) evaluation and analysis of indices that measure sustainability, wellbeing, and 

happiness- level of the society; (2) refine sustainability, wellbeing, and h appiness- level data of 

Japan, and that of neighbor countries, such as China, for comparison.    

     This year, regarding (1), by focusing on the analysis of the roles and importance of natural 

capital for measuring Inclusive Wealth, the analysis of 140 countries covering the period between 

1990 and 2014 has been conducted. Natural capital can be classified into two major categories: 

renewable resources, and non-renewable resources. Renewable resources is further decomposed 

into (a) forest resources, which consist of timber and non-timber forest benefits; (b) fisheries, 

which are represented by the catch; and (c) agricultural land, which consists of crop land and 

pasture land, whereas non-renewable resources can be broken down to (d) fossil fuels (oil, natural 

gas and coal); (e) minerals (bauxite, copper, gold, iron, lead, nickel, phosphate, silver, tin, and 

zinc).  The analysis of the changes in natural capital has shown that for renewable resources, only 

three countries have experienced 1 percent growth or more, and in particular, 15 countries 

experienced 1 percent growth or more in forest over the period, while only six countries achieved 

1 percent growth or more in fisheries. 

     For non-renewable resources, countries with abundant fossil fuel resources are greatly 

reducing their stock value over time, and the per capita growth of oil and gas is negative for the 

countries from 1990 to 2014. T he decline of minerals is consistent for countries from 1990 to 2014, 

and this is caused primarily by the downward trend of its mineral stock. The analysis has shown 

that  44 countries reported negative growth of mineral wealth from 1990-2014, and, notably, several 

countries reported mineral depletion that is more than 5%.  

     The changes in natural capital observed from 1992 to 2014 in Asia and the Pacific have shown 

that the total natural capital has decreased by 10%, and 35% decrease in per capita form. The 

breakdown shows that the decrease in fisheries (55%) and fossil fuels (43%) have caused major 



 

 

impact. This region  is experiencing the fastest rate of urbanization and population growth, which 

creates significant environmental challenges (UNEP 2016). Stronger institutions, good 

governance and strict monitoring is important for sustainable development in the Asia and the 

Pacific region.  

     Next, regarding (2), the evaluation of human capital, produced capital, natural capital, and 

GDP  at the 1km grid level, and development of the high- resolution database based on the 

evaluation has been conducted for Japan and China. For lower resolution data such as national 

level data, dasymetric method has been applied to convert the data to 1km grid- level data, and for 

higher resolution data, zonal statistics method has been applied for the conversion. The latter 

method was applied to agricultural and forest data that are available with 30m grid- level. Based on 

this, the evaluation of human capital, produced capital, natural capital have been conducted to 

evaluate IWI of the countries. In China, t he great differences in capital accumulation level defined 

in IWI has been observed between the west side and the east side of the Huhuanyong Line, which 

is known as the population boundary of China. The breakdown shows that the differences are 

mainly caused by the uneven distribution of human capital and produced capital between the west 

and the east. Natural capital is almost the same in the west and the east. In Japan, the capital is 

accumulated mostly in coastal areas, and specifically, the highest Inclusive Wealth zone runs 

mainly along the Taiheiyo Belt . Natural capital tends to be lower in the urban areas. 

     The analysis has shown that the density of IW I in Japan are all over 10 times higher than that 

of China, but in the most developed area (Tokyo and Shanghai respectively), the density is almost 

around the same level. This is in line with the fact that a large area of the west side of the 

Huhuanyong Line  remains undeveloped. Further comparison of the evaluated results has been 

conducted for major cities and areas.  

     The degree of uneven distribution  of inclusive wealth has been evaluated with Gini 

coefficients, in which human capital showed more than 0.8, and produced capital showed more 

than 0.9, showing the great degree of uneven distribution. On the other hand, regarding natural 

capital, the Gini coefficients in Japan was 0.24, and 0.48 in China, showing that the uneven 

distribution is not that  significant for natural capital. The Gini coefficients of the whole inclusive 

wealth was 0.82 in Japan, and 0.76 in China. Since Uniform distribution of natural capital in China 

offsets part of the imbalance of human capital and produced capital.  

     Finally, regarding (3), we have conducted a survey for calculating regional IWI that is 

customized to include regional features. The main objective of the survey is to understand how the 

citizens in the surveyed municipality evaluate various administrative f unction s of the municipality, 

the natural capital, and social capital of the region. In particular, in order to estimate the monetary 

value of the social capital, the willingness to pay for each social capital components were measured 

through the survey. The survey was conducted targeting Miyawaka city, located in the Chikuhou ² 

Munakata region of Fukuoka prefecture. 

     Based on the willingness to pay (WTP) measured for each social capital components, the 

total sum of the monetary value of the social capital of Miyawaka city was estimated, which has 



 

 

shown that the total social capital of the city is worth 7.7 million yen. Among all, infrastructure 

development function  has the largest proportion , with  2.5 million yen in monetary value, 

equivalent to 32% of the total value. The public parks follow this, which account for 12% of the 

total value. The monetary value of the 44 public parks in the city was estimated as 0.94 million yen. 

Furthermore, based on the measured WTP, the analysis has shown that the citizens have the 

highest willingness to pay for the development of capital related the nature and social environment. 

   Further detailed demographic analysis was conducted for some of the important questions in 

the survey by age and place of residence in order  to capture how the citizens evaluate the social 

capital of the city with higher resolution. These analyses provide valuable inputs for prioritizing 

and implementing the policies laid out in the ¬Second Comprehensive Miyawaka City Planº. 
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 0.0% 1.9% -1.8% -2.6% 

 -0.9% 0.8% -1.7% 1.8% 

 -1.9% 2.6% -4.4% -0.2% 

 -1.5% 1.0% -2.5% 0.1% 

 -0.4% 1.2% -1.6% 1.5% 

 -1.3% 2.1% -3.3% 0.5% 

 -1.1% 1.7% -2.8% 1.4% 

-  0.3% 1.3% -1.0% -0.3% 

 -2.7% 2.3% -4.9% -0.5% 

 -0.1% 2.0% -2.0% 1.0% 

 0.8% 2.5% -1.6% 0.5% 

 -0.7% 2.5% -3.1% 2.9% 

 -1.0% 0.8% -1.7% 0.8% 

 -0.4% 1.3% -1.7% -1.8% 
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 2  

ӽ 

(1000km 2) 

ῢ

(100

) 

⁯ ˢ100 Жиˣ  Ɫ ˢ100 Жиˣ  ῬⱢ ˢ100 Жиˣ  ꜛ Ɫ ˢ100 Жиˣ 

 

θϤ 

ԁ  

θϤ 

Ω    

θϤ 

ԁ  

θϤ 

Ω  ᶤ›   

θϤ 

ԁ  

θϤ 

Ω  ᶤ›   

θϤ 

ԁ  

θϤ 

Ω  ᶤ› 

⁯ 9452.3 1327.5 14.9 106.1 15973.7  8.5 60.5 13637.7 56.66  3.9 27.8 5450.5 25.89  2.8 19.9 240.2 18.51 

⁯  910.1 500.1 61.0 111.0 15973.7  38.0 69.1 13637.7 62.27  19.9 36.2 3785.2 32.60  3.8 6.9 111.7 6.31 

⁯  1027.4 356.8 29.9 86.1 6735.3  18.7 53.9 6284.4 62.59  7.2 20.7 2486.6 23.95  4.1 11.8 90.5 13.72 

⁯  789.1 109.0 15.4 111.4 6119.0  7.6 55.0 5467.0 49.39  4.4 31.8 2358.1 28.82  3.4 24.6 120.7 22.28 

⁯  6725.7 361.5 6.6 122.8 10725.9  3.1 57.7 9204.2 46.50  1.2 22.3 5450.5 17.82  2.4 44.6 240.2 36.12 

                     

 372.5 126.7 172.5 507.3 17551.7  118.0 347.0 10094.0 68.45  52.9 155.6 9918.4 30.70  1.9 5.6 102.0 1.13 

 231.0 103.1 231.9 519.8 17551.7  159.6 357.8 10094.0 68.83  70.2 157.4 9918.4 30.28  1.8 4.0 11.9 0.79 

ỵ  44.7 14.3 138.7 435.1 3521.0  91.0 285.4 2494.9 65.61  45.7 143.4 2226.2 32.94  2.0 6.3 102.0 1.42 

◌⁯ 18.6 3.9 96.6 467.7 2441.0  63.1 305.5 831.0 65.28  31.9 154.4 2043.9 32.99  1.7 8.2 5.9 1.71 

ᵤ  78.1 5.5 33.9 482.6 3058.6  21.8 310.4 535.7 64.30  9.8 139.5 2525.4 28.85  2.3 32.7 15.5 6.79 

                     

Ằ 1.4 11.7 1418.1 165.7 10350.9  968.7 113.2 9672.2 68.31  457.8 53.5 2013.6 32.29  1.0 0.1 6.3 0.07 

ᵤ 2.0 16.6 1523.3 182.5 15973.7  1018.4 122.0 13637.8 66.86  513.6 61.5 3785.2 33.72  1.9 0.2 6.5 0.12 

Ằ 1.8 13.2 4520.7 616.2 17551.7  3122.2 425.6 10094.0 69.06  1426.8 194.5 9918.4 31.56  0.5 0.1 4.5 0.01 

∫ 1.9 8.7 2285.3 501.7 8957.5  1580.9 347.1 4597.7 69.18  701.9 154.1 4364.5 30.71  0.7 0.2 4.7 0.03 
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◦ Ӫ◘ᶛϬ Ξל

ʾ Μρ◘Ξꜛ ḕẽχӲⱱϒχ ḧ

ʾⱢᾛ Ấ ᵕ ΥὮ1ᵕτᾚ βϥχϬ Ω ḧ

ʾᴞ χӲⱱχ ḧ

ʾӱ ʾ Ϭיּ ϞβⱧỘϒχ ḧ

ʾ ӽχНІ֫“Υ τᾚ βϥχϬ Ω ḧ

ʾ◕ ʾỆχ1ᶤΥӲⱱπΦσΨσϥχϬ Ω ḧ

ʾ ӽχ῝הΥ1νᾚ βϥχϬ Ω ḧ

ʾ ⌠ УжрЖᴟχ︡ Υ ᾚβϥχϬ Ω ḧ

ʾ ᶨ ΰ χθϛτ σ︡ ϒχ ḧ

ʾ θσῬ χ σςχ︡ Ϭ ϛϥ ḧ◦

ʾ Ӿ● χᵔ χ ├Υ ᾚβϥχϬ Ω ḧ

ʾ ◓ χ◦כΥ ♁βϥχϬ Ω ḧ

ʾ‰ ᶨיּ χ◦כⱧỘΥ ᾚβϥχϬ Ω ḧ

ʾὲῴ Ϭ ΠϥⱧỘΥ ᾚβϥχϬ Ω ḧ

ʾ₈ῇχễӾτΣΜο σ︡ Ϭ ϛϥ ḧ

ʾ⁯∑ῖ Ϭ ϛϥⱧỘϒχ ḧ

ʾẚ πχ ᾕ ⌠ χ► ᶤ›Υ ᾚβϥχϬ Ω

ʹ ḧ

ʾPRЪІЌ˔ϞPR ᵊ ⌠ϒχ ḧ

ʾ™ ᴦ ϵКиϻ˔Ϭ ϒχ ḧ

ιρ◘Ξ︡ τḩβϥל

ʾẋֿב◕χꜛ ḕẽχ Μράϧ

ʾзЂϱϼиχ χθϛχ︡

ʾӱ ʾ Ϭיּ Ϟβθϛχ︡

ʾ ӽχ῝Ặῖ τ σṐ

ʾ ӽχ῝הτ σṐ

ʾ ᶨ χΰ χθϛχ︡

ʾ‰ Υᶨיּ βϥθϛχ︡

ʾ ʾ τΣΜο σάρ

ʾ₈ῇχễӾχ︡

ʾ♯ᾓ τễӾ῟ᴮϬ ϥ︡

ʾ⁯∑ῖ βϥ∑τ σⱧỘ

ʾ◕χ Ϭῲϛϥθϛχ︣

ʾḼỘχ ӽ‟ᾅᶨ ρΰοχ︡

ʾ™ ᴦ ϵКиϻ˔χ
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