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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 ongoing efforts
on research and developmentofn ew -beyond GD BEatcauld substitaté ® DPshrough
capturing wellbeing and happiness-level of the society. Inclusive Wealth Index (IWl), led and
proposed by the United Nations Environment Programme (UNEP) is one notable representative
of the new indicators that could measure sustainability of emnomy and wellbeing of their people.
I n Japan, the Central E h Basic Bnrimrement Pl&hg wWdmr caif It ) s sRirfets s e
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 realires capturing not only municipal -level data but more detailed
and high-resolution data, and utilizing the data for local government policy makings.

IWI1 has been applied to measure theeconomy 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
happinesslevel of the society; (2) refine sustainability, wellbeing, and happinesslevel 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 cauntries covering the period between
1990 and 2014 has been conducted. Natural capitalcan be classifial 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 norrrenewable resources can be broken down to (d) fossil fuels (oil, natusal
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 innatural 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 irper 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 grd-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 théeluhuanyong 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 est. In Japan, the capital is
accumulated mostly in coastal areas, and specifically, the highest Inclusive Wealthzone runs
mainly along the Taiheiyo Belt. Natural capital tends to be lower in the urban areas.

The analysis has shown that thedensity of IW1 in Japan are all ovxer 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 ha 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 asurvey 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 functions 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, thewillingness to pay for each social capital components weremeasured
through the survey. The survey was conducted targeting Miyawaka city, located in the Chikuhou?
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 captal 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 citizas 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 andplace of residencein order to capture how the citizens evaluate the social
capital of the city with higher resolution. These analyses provide valuable inputs for prioritizing
and i mplementing the policies |l aid out in the

-~-Seco
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