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Summary

In recent years, research that comprehensively evaluates not only gross domestic product (GDP) but
also environmental, economic, and social sustainability and the degree of people’s well-being and
happiness has been advancing on a global scale. Various indices are being used to estimate the economic
prosperity of a country, one of them being the UN economic program’s (UNEP) inclusive wealth index
(IWI, an index for overall wealth). In Japan, the Central Environment Council’s draft for the Fifth Basic
Environment Plan calls for maximum utilization of each region’s natural capital, artificial capital, and
human capital in a sustainable manner and focus on environmentally-conscious investments and
consumption within communities. This requires the collection of basic data on local entities, and at an even
more detailed level, policy initiatives adopted by local governments.

IWI, which is a metric to determine the comprehensive value of artificial, human, and natural capital, is
in the process of being utilized by international institutions, as well as prefectural governments and local
municipalities in Japan. The current fiscal year is the final year, and local governments are incorporating
this new national wealth index into their policies. Accordingly, this study will (1) evaluate and analyze
indices for sustainability, wealth, and happiness, ( 2 ) conduct a detailed discussion on sustainability,
wealth, and happiness data for Japan compared with other advanced nations, such as China, and other
neighboring countries, and ( 3 ) make some policy proposals regarding natural and other types of capital
for Japan on a nationwide and local basis and use them in environmental programs by several local

governments.

(1) Comparative analysis of sustainability, wealth, and happiness indices

In Year 1, we focused on the importance of the role played by natural capital when measuring inclusive
wealth and analyzed the inclusive wealth of 140 countries over a 25-year period (1990-2014). We examined
changes in two main categories of natural capital: (1) renewable resources and (2) nonrenewable resources.
First, for renewable resources, three countries achieved growth of 1% or more, so countries that were able
to grow were quite limited.

For nonrenewable resources, among those countries rich in fossil fuel resources, the value of these
resources has been declining dramatically over time; moreover, mineral resources declined in all countries
during the 1990-2014 period.

By examining the change in natural capital in the entire Asia-Pacific region from 1992 to 2014, we
witness that the total amount of natural capital declined by 10% and amount per capita reduced by 35%.
The Asia-Pacific region has the most rapid urbanization and population growth, which is having a serious
effect on environmental problems (UNEP 2016). Sustainable development requires strong institutions,
good governance, and strict oversight.

In Year 2, we ranked the inclusive wealth indices and sustainability indices and analyzed the relation
among various types of capital in the inclusive wealth indices. With respect to the relationship between
sustainability, wealth, and happiness indices and inclusive wealth indices that are being discussed in Japan
and elsewhere, we identified relationships that exist on the national, local, and other levels of government.

In viewing the relationship between natural capital and artificial and human capital using basic data for
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2015 for each of Japan’s municipalities, we observed a negative correlation between natural capital and
the sum of artificial and human capital, which, in turn, indicates that both are substitutable at the local
level in Japan. In addition, with respect to the relationship between each type of capital and inclusive
wealth overall, we aggregated each type of capital for all 140 countries and compared the growth rates of
each type of capital per capita, considering 1992 as the base year. The growth of artificial capital drove
the growth of inclusive wealth overall, confirming the ongoing decline of natural capital. We could say
that growth continues to be positive for inclusive wealth overall, the production base is not declining, and
sustainability is being maintained at a low level for countries worldwide. Nevertheless, we need to
remember that even natural capital plays an indispensable part in maintaining a population’s wealth, which
can be regarded as a critical form of natural capital, and that some things cannot be substituted with other
types of capital. As for the relationship between the IWI and affluence or happiness, we did not observe
any definitive correlation from analyses employing global data on inclusive wealth indices, such as GDP
and HDI. A Japanese survey of happiness conducted on 300,000 people nationwide found that although
differences in the level of natural capital did not give rise to differences in happiness, communities in areas
with low income and high levels of natural capital were just as happy as communities with high income
and low levels of natural capital.

During the current fiscal year, we used data and geographical methodologies from various sources to
formulate our first basic data set covering several years and having a high degree of accuracy and to
develop a framework for inclusive wealth. Using this data set in our analysis, we determined that the
assessment of a region’s sustainability depends on its spatial scale. We further verified that depopulation
and outmigration are major issues affecting a region’s sustainability. A detailed analysis shows the
following:

(1) While sustainability is being maintained for the country as a whole, in certain regions, inclusive
wealth declined during the 2000-2015 period.
(2) On the national level, better education was the primary factor propelling the growth of wealth.

Moreover, as part of the analysis of changes in capital on a detailed local level, we descended to the
street address level to analyze and study the relationship between an area’s value and disparities in human
capital affected by major social issues, such as lack of education, low income, and aging population. Our
key findings were that a negative correlation exists between population aging and land prices in residential

areas surveyed, and income and the area’s convenience have a major impact on land prices.

(2) Detailed discussion of sustainability, wealth, and happiness data for Japan compared with other

advanced nations, such as China, and other neighboring countries

In Year 1, we divided Japan and China into grids of 1-km squares of land and estimated the capital of
each square.
We then briefly discussed our estimation findings. In China, we observed that capital accumulation levels
differ in terms of inclusive wealth, east and west of the Hu Huanyong Line, which is a line that shows the

lopsidedness of China’s population distribution. This is due to differences in human and artificial capital.
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Natural capital is at about the same level, east and west of this line. In Japan, we observed a concentration
of capital in the coastal areas, especially along the Pacific Belt near the Tokkaido and Sanyo Shinkansen
Line. Natural capital is on a decline in urban areas in Japan. Comparing inclusive wealth by area in both
countries, on a nationwide basis, Japan’s inclusive wealth is about 10 times higher than China’s; however,
in the most developed areas (central Tokyo and central Shanghai, respectively), it is about the same.

When we estimate the degree of uneven distribution of inclusive wealth at the grid level, we see that the
distribution is quite uneven, with human capital having values of 0.8 and artificial capital having values
of 0.9. At the same time, natural capital is 0.24 for Japan and 0.48 for China, so here the degree of uneven
distribution is not very high.

In the following year, we built a database of the detailed local levels of artificial capital, human capital,
natural capital, and GDP; we completed expanding the IWI database for Japan and China, producing a
database for 2017. We also made a similar database for 2017 with India as the object of comparison.

The changes in capital at a detailed local level were analyzed using the 2010 and 2017 databases and
comparing Japan and China, wherein, it was confirmed that the gap in wealth between these two countries
narrowed during this time period. In 2010, the densities of Japan’s IWI, human capital, and artificial capital,
were 6.9 times, 7.4 times, and 13.9 times the respective figures for China, but by 2017, these had narrowed
to 5.9 times, 6.0 times, and 7.4 times, respectively. In addition, we found that while the density of natural
capital in Japan was only 60% that of China in 2010, it was slightly higher than that of China in 2017.

In addition, as part of analyzing the changes in capital at a detailed local level, we conducted an analysis
of the relationship between changes in cities’ budgets throughout Japan (expenditures/administrative
expenses, civil engineering expenses, and educational expenses) and the IWI so that we could do a more
detailed analysis of the socioeconomic variables that comprise sustainability. We deduced that when civil
engineering costs rise, artificial capital increases and natural capital declines; however, as the rate of
increase in artificial capital is greater than the rate of decline in natural capital, an increase in civil
engineering expenses leads to an increase in the IWI. We also saw that educational expenses do not have
a statistically significant effect on human capital. In addition, in an attempt to identify how changes in
capital at a detailed local level affect land prices, we performed a case study on the redevelopment project
for the former site of Kyushu University’s Ropponmatsu Campus in Fukuoka City, Fukuoka Prefecture.
We found that the differential between the estimated rate of increase in land prices and the actual rate of
increase in land prices is greater at the Ropponmatsu Campus redevelopment project than other
redevelopment projects, and that this may be influenced by the project's design, which intentionally took
the living environment into consideration in the development plan.

As stated previously, in the current fiscal year, we formulated a very precise dataset on wealth extending
over several years and conducted a multiple scale analysis of the spatial trends in Japan’s wealth. This
analysis helped in the identification of distribution, growth rate, and disparities in wealth. Comparing the
relationship between the growth rate and density of wealth with that of China, we found that the situation
in China is very different from that of Japan because China’s national policy has been to control the growth
of cities.

With regard to the impact of emissions on air quality during the COVID-19 lockdowns, we analyzed
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NO; and CO; from the standpoint of the so-called health capital using data from January 2020 through
April 2020. Regarding NO», it was clear that earlier and stricter lockdowns led to better health benefits on
a global scale. This study shows that the global health benefit was US$4.14 trillion in January 2020,
US$5.34 trillion in April 2020, and US$8.73 trillion in July 2020. The exponential increase in health benefit
is paramount in reconfirming the importance of early lockdowns. Regarding CO,, while CO; volumes rose
by 216,293.18 ton/km? in the period between January 2019 and April 2019, the corresponding figure was
165,747.7 ton/km? in 2020, a decline of 50,545.51 ton/km?. The computed benefit is US$1.7 trillion, which
is equivalent to 5.8% of GDP for the four-month period of January 2020 to April 2020 in our study.

(3) Policy proposals regarding natural and other types of capital for Japan on a nationwide and

local basis and use in environmental programs by several local governments

In Year 1, we conducted a questionnaire survey in Miyawaka City, which is located in the Chikuho-
Munakata area of Fukuoka Prefecture. The purpose of this questionnaire survey was to determine what
residents think of the area’s so-called social capital (such resources as nature and traditions, government
services, people’s ties to the community, etc.). Social-related capital items in the city’s budget totaled about
770 million yen. We also ascertained that the willingness to pay (WTP) for capital infrastructure for the
natural and social environments was especially high.

The survey analysis shed further light on the particulars of how residents look at social-related capital,
including natural capital, and the survey data were used to formulate policies, starting with programs
included in the city’s Second Miyawaka Comprehensive Plan.

The following year, we conducted an economic experiment based on a nationwide questionnaire on
natural capital; questionnaires were administered before and after the launch of services to improve social-
related capital through information and communication technology (ICT) in the town of Hisayama,
Fukuoka Prefecture, which was a joint research project with the local government. Using the data from the
nationwide questionnaire, we did a comprehensive estimation of people’s WTP for maintaining domestic
natural capital and analyzed the regional differences and determining factors in WTP for various types of
natural capital. This enabled us to identify what is needed for maintaining people’s sense of wealth and to
identify the critical natural capital that cannot be substituted with another form of capital. Our key finding
was that estimated values for WTP varied widely among 13 items in our survey, with WTP being the highest
for preventing a 1% decline in natural forests and the lowest for preventing a 1% decline in seaweed beds.
In questions regarding the sea, we found that WTP was the highest for maintaining coral reefs. In addition,
for projects in Hisayama, we calculated that the social value of services that use ICT to protect primary
school students and seniors is 9,811,368 yen. We further deduced that residents rate the parameter of social
value of services as high, and the town of Hisayama has already started subsidizing these services. With
respect to government services and projects for the improvement of local social-related capital, conducting
a value assessment shed light on a case of evidence-based policy formulation.

In the current fiscal year, we conducted another questionnaire survey in the city of Nogata (Fukuoka

Prefecture). Based on the WTP for various social-related capital as estimated from the questionnaire
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findings, the total amount of social-related capital in Nogata is 2,579,609,159 yen, of which the largest
share by far is WTP of 586,835,934 yen for road maintenance. The purpose of this questionnaire survey
was to quantify wealth in a local community, and in doing so, incorporate the IWI into the local
government’s comprehensive plan. The city of Nogata has specified the IWI in its Sixth Nogata
Comprehensive Plan, making it the first local government in Japan to use the IWI in its comprehensive
plan.

Moreover, regarding factors influencing social acceptance of renewable energy, which makes renewable
resources a part of natural capital, we complied analyses of data from national questionnaires on natural
capital with spatial information on the potential for introducing power plants, natural capital, artificial
capital, and renewable energies, the impact of which had not been examined in prior research. We found
that the proximity of power plants and the abundance of nature near residential areas have an impact on
WTP with respect to renewable energies. In addition, we saw that easily visible solar power plants in the
vicinity have a negative impact on social acceptance, but things that are not easily visible (building roofs,
etc.) do not affect social acceptance. This analysis identified how factors such as the proximity of existing
power plants generating renewable and nonrenewable energy and the wealth of natural capital have a major

effect on the social acceptance of renewable energy.
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#x 3 ZFREEREARIIKTHFEE WTP #EE

SEH) WTP (M /%/4E)

Turnbull LBM Kristrom mean
K H 1545.6 1655.5
JHH 1524.2 1630.7
Rt [ 491.1 532.0
o H 4037.2 4409.6
A LAk 5115.3 5566.5
KA 11774.6 12811.8
T 5 B SR 5562.2 6057.4
=y 5424.7 5898.7
~v =7k 4699.2 5153.0
ey 487.5 535.7
T8 4981.6 5466.9
b ik 5002.3 5465.4
% 5395.0 5883.8
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RAIEFEDOX AN FROERIBLIZILL F OBV THD,

<ZI—TH4T >
FAEF AL TACT, BEE & B IRIRELDI—T 4 V2 E RIT o7,

SATATHRFK > (23 1)

%6 i A RIS AR A A R B ERS, mAME M2 410 4 31 H.

nu

EHI D IEENT SD6s H T FES EAMER AR, Femi S 24 107 25 H.

MROFTEELER 56 Wikst FESHEERT S, WHAHE SMm24E 107220,

FHEEEE] M REFtEEERET HRICER, ®HIRFHE oS24 104 21 1.

TS BEIEV 2 BELGETEEICE(L, WIHE S 249 H 30 A.

E#HEDOSDG s, o3 <t RiEJ CHaA fifE Thbl LR nnitA T K2

ElowE, wAHE Sf249 H 29 H.
https://mainichi. jp/articles/20200928/dd1/k40/040/309000c

SDG s ERE ML~ REEMNHE 2 KRFELHMES, THHBM Sf248H4H.
https://www. chunichi. co. jp/article/99231%rct=k_ishikawa

SDG s #itE~dilE mEERM ek, JWNKEWHE, JLBCHE Sf248H 4 1.

The world’ s wealth is looking increasingly unnatural: As natural wealth is used up,
economies will rely more on human capital, The Economist, July 18, 2020.

https://www. economist. com/graphic—detail/2020/07/18/the-worlds—wealth-is—looking—

increasingly—unnatural

NT R E TN RFEPIEFE T, BSC A3 TICET 5 7 v — L& - B ARRZED ESG M I EU 54
[ OKRAEIZ T2 70 WDARE RS, T AR O 2 27 SRR - B0 EFICE®R S 2 4
7H3H.

https://prtimes. jp/main/html/rd/p/000000265.000000204. html

45


https://mainichi.jp/articles/20200928/ddl/k40/040/309000c
https://www.chunichi.co.jp/article/99231?rct=k_ishikawa
https://www.economist.com/graphic-detail/2020/07/18/the-worlds-wealth-is-looking-increasingly-unnatural
https://www.economist.com/graphic-detail/2020/07/18/the-worlds-wealth-is-looking-increasingly-unnatural
https://prtimes.jp/main/html/rd/p/000000265.000000204.html
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SR246 A 30 H.
https://news. nicovideo. jp/watch/nw7542629

F—=H=w 7 aRAAT 7 RPIROMETEREEEK 02 HEHHIEICHIT T Y —r = Rx ¥ —~
OERHREETe, WWD, S 246 H 10 A.
https://www. wwd japan. com/articles/1085557
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o
+ VEEEE, p.16 SFfn24 5 H 28 H.

MAESFY  RFETDHTDITHD NI BEK &I ey TEMME) M L3 2o 3K, ¥
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https://webronza. asahi. com/business/articles/2020042500005. html
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7 3 (62 1)
Journal Special Issue Publications (guest editor)

Massarutto, A., A. D'Amato and S. Managi. 2021. “Waste and the Circular Economy: transition, policies

and law”, Waste Management (In progress).

Managi, S. and A. Chen. 2020. “Social-Economic Impacts of Epidemic Diseases”, Technological
Forecasting and Social Change (In progress).

Managi, S., and D. Broadstock. 2020. “Competition in the Electricity Sector”, The Energy Journal (In
progress).

Managi, S., R. Lindner, and C. Stevens. 2020. “Technology Policy for the Sustainable Development Goals:
From the Global to the Local Level”, Technological Forecasting and Social Change (In progress).

Managi, S., D. Broadstock, and J. Wurgler. 2020. “Green Finance — Closing the Gap”, International Review
of Financial Analysis (In progress).

Managi, S., D. Broadstock, and J. Wurgler. 2020. “Mobilizing Climate Finance”, Finance Research Letters
(In progress).

Managi, S., M. Islam, O. Saito, M. Stenseke, L. Dziba, S. Lavorel, U. Pascual, and S. Hashimoto. 2020.
“Valuation of Nature and Nature’s Contributions to People”, Sustainability Science (In progress).

Managi, S., and G. Halkos. 2020. “Natural Capital and Ecosystem Service: Sustainable Forest Management
and Climate Change”, Journal of Forest Economics 35.

Loschel, A., and S. Managi. 2019. “Economic Analysis of Energy Demand: Insights for Industries and
Households”, Resource and Energy Economics 56.

Saito, O., S. Hashimoto, Managi, M. Aiba, T. Yamakita, R. DasGupta, K. Takeuchi. 2019. “Future Scenarios
for Socio-Ecological Production Landscape and Seascape”, Sustainability Science 14 (1).

Halkos, G., and S. Managi. 2017. “Recent Advances in Empirical Analysis on Growth and Environment:
Introduction”, Environment and Development Economics 22.

Halkos, G., and S. Managi. 2017. “Land Use, Forest Preservation and Biodiversity in Asia”, Journal of
Forest Economics 29.

Saito, O., S. Managi, N. Kanie, J. Kauffman, and K. Takeuchi. 2017. "Sustainability Science and

Implementing the Sustainable Development Goals", Sustainability Science 12(6).

Managi, S. and Sharma, S. 2016. “Economics of Crises and Disasters”, Singapore Economic Review 61

(1).
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Journal Publications (including forthcoming papers)

Konishi, Y., and S. Managi. 2020. "Do Regulatory Loopholes Distort Technical Change? Evidence from
New Vehicle Launches under the Japanese Fuel Economy Regulation", Journal of Environmental

Economics and Management (forthcoming).

Morita, T., and S. Managi. 2020. "Autonomous Vehicles: Willingness to Pay and the Social Dilemma",

Transportation Research Part C (forthcoming).

Kumagai, J., M. Wakamatsu, and S. Managi. 2020. "Do commuters adapt to in-vehicle crowding on trains?",

Transportation (forthcoming).

Yagi, M., S. Kagawa, S. Managi, H. Fujii, and D. Guan. 2020. "Supply Constraint from Earthquakes in
Japan in Input-Output Analysis", Risk Analysis: An International Journal (forthcoming). DOI:
10.1111/risa.13525

Keeley, A. R., K. Tanaka, K. Matsumoto, Y. Sugiawan, and Managi. 2020. "The Impact of Renewable
Energy Generation on the Spot Market Price in Germany: Ex-Post Analysis using Boosting Method", The
Energy Journal (forthcoming).

Imamura K, Takano T., Kumagai N.H., Yoshida Y., Yamano H., Fujii M., Nakashizuka T., and S. Managi.
2020. "Valuation of coral reefs in Japan: Willingness to pay for conservation and the effect of information",

Ecosystem Services (forthcoming).

Yoo, S., and S. Managi. 2020. "Global Mortality Benefits of COVID-19 Action", Technological
Forecasting & Social Change (forthcoming) https://doi.org/10.1016/j.techfore.2020.120231.

Managi, S., R. Lindner, and C. Stevens. 2020. "Technology Policy for the Sustainable Development Goals:
From the Global to the Local Level", Technological Forecasting & Social Change (forthcoming)

Kumar, S., S. Managi, R. K. Jain. 2020. "CO, Mitigation Policy for Indian Thermal Power Sector:

Potential Gains from Emission Trading", Energy Economics 86 (forthcoming).
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Tsurumi, T., R. Yamaguchi, K. Kagohashi, and S. Managi. 2020. "Are cognitive, affective, and eudaimonic
dimensions of subjective well-being differently related to consumption? Evidence from Japan", Journal

of Happiness Studies (forthcoming).

Nguyen, T., T. Nguyen, V. Le, S. Managi, and U. Grote. 2020. "Reported Weather Shocks and Rural
Household Welfare: Evidence from Panel Data in Northeast Thailand and Central Vietnam", Weather and

Climate Extremes (forthcoming)

Kumagaya, J., and S. Managi. 2020. "Environmental Behaviour and Choice of Sustainable Travel Mode
in Urban Areas: Comparative Evidence from Commuters in Asian Cities", Production Planning & Control

(forthcoming).

Kurniawan, R., Y. Sugiawan, and S. Managi. 2020. "Economic growth - environment nexus: An analysis

based on natural capital in inclusive wealth", Ecological Indicators (forthcoming).

Coulibaly, T., M. Wakamatsu, M. Islam, H. Fukai, S. Managi, B., Zhang. 2020. “Differences in Water

Policy Efficacy across South African Water Management Areas”, Ecological Economics 175 (forthcoming).

Zhang, B., W. Nozawa and S. Managi. 2020. "Sustainability measurements in China and Japan: an
application of the inclusive wealth concept from a geographical perspective", Regional Environmental

Change (forthcoming).

Jingyu, W., B. Yuping, W. Yihzong, L. Zhihui, D. Xiangzheng, M. Islam, and S. Managi. 2020. "Measuring
Inclusive Wealth of China: Advances in Sustainable use of Resources", Journal of Environmental

Management 264 (forthcoming).

Nakamura, H., and S. Managi. 2020. “Airport risk of importation and exportation of the COVID-19
pandemic”, Transport Policy 96: 40-47.

Nakamura, H., and S. Managi. 2020. “Effects of subjective and objective city evaluation on life

satisfaction in Japan”, Journal of Cleaner Production 256 (forthcoming).

Tolliver, C., A. R. Keeley, and S. Managi. 2020. "Policy targets behind green bonds for renewable energy:
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Do climate commitments matter?", Technological Forecasting & Social Change 157 (forthcoming).

Tolliver, C., A. R. Keeley, and S. Managi. 2020. "Drivers of green bond market growth: The importance of
Nationally Determined Contributions to the Paris Agreement and implications for sustainability", Journal

of Cleaner Production 244 (forthcoming).

Xie, J., W. Nozawa, and S. Managi. 2020. "The Role of Women on Boards in Corporate Environmental
Strategy and Financial Performance: A Global Outlook", Corporate Social Responsibility and

Environmental Management (forthcoming).

Rajapaksa, D., M. Gono, C. Wilson, S. Managi, B. Lee, V. Hoang. 2020. "The demand for education: The

impacts of good schools on property values in Brisbane, Australia", Land Use Policy 97 (forthcoming).

Wilson, C., W. Athukorala, B. Torgler, R. Gifford, M. A. Garcia-Valifias, and S. Managi. 2020.
"Willingness to pay to ensure a continuous water supply with minimum restrictions", Empirical Economics

(forthcoming).

Kariyawasam, S., C. Wilson, R. L. I. Madhubhashini, K. G. Sooriyagoda, and S. Managi. 2020.
"Conservation versus socio-economic sustainability: A case study of the Udawalawe National Park, Sri

Lanka", Environmental Development (forthcoming).

Wei, C., A. Loschel, and S. Managi. 2020. "Recent advances in energy demand research in China", China

Economic Review (forthcoming).

Tanaka, K., I. Matsukawa, and S. Managi. 2020. "An Experimental Investigation of Bilateral Oligopoly in

Emissions Trading Markets", China Economic Review (forthcoming).

Managi, S., and G. Halkos. 2020. "Natural Capital and Ecosystem Service: Sustainable Forest
Management and Climate Change", Journal of Forest Economics 35 (2-3) 103-106.

Athukorala, W., M. Karunarathna, C. Wilson, and S. Managi. 2020. "Conservation of Genetic Resources
of Crops: Farmer Preferences for Banana Diversity in Sri Lanka", Journal of Forest Economics 35 (2)

177-206.
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Shahen, M., K. Kotani, M. Kakinaka, and S. Managi. 2020. “Wage and labor mobility between public,
formal private and informal private sectors in a developing country”, Economic Analysis and Policy

(forthcoming).

Dong, J., W. Liang, W. Liu, J. Liu, and S. Managi. 2020. “Does forestland possession enhance households’
access to credit?—Examining China’s forestland mortgage policy”, Economic Analysis and Policy 68: 78-

87.

Le, M., V. Hoang, C. Wilson, and S. Managi. 2020. “Net stable funding ratio and profit efficiency of

commercial banks in the US”, Economic Analysis and Policy 67: 55-66.

Tsurumi, T., and S. Managi. 2020. “Health-related and non-health-related effects of PM2.5 on life

satisfaction: Evidence from India, China and Japan”, Economic Analysis and Policy 67: 114-123.

Zhang, D., and S. Managi. 2020. “Financial Development, Natural Disasters, and Economics of the

Pacific Small Island States”, Economic Analysis and Policy 66: 168-181.

Chi, Z., and S. Managi. 2020. “Functional social support and maternal stress: a study on the 2017 paid

parental leave reform in Japan”, Economic Analysis and Policy 65: 153-172.

Nakamura, H., and S. Managi. 2020. “Entrepreneurship and marginal cost of CO, emissions in economic

development”, Economic Analysis and Policy 65: 153-172.

Nakamura, H. and Managi, S. (2020), "Why does perceive safety endure in crime hotspots? Case of Delhi",

Safer Communities (forthcoming).

Obara, T., S. Tsugawa, and S. Managi. 2020. “1 Envy-free Pricing for Impure Public Good”, Economic
Theory Bulletin (forthcoming).

Jumbri, I. A, and S. Managi. 2020. “Inclusive Wealth with Total Factor Productivity: Global Sustainability
Measurement”, Global Sustainability 3 e5 (DOI: https://doi.org/10.1017/sus.2020.1).

Piao, X., X. Ma, C. Zhang, and S. Managi. 2020. “Impact of Gaps in the Educational Levels between

Married Partners on Health and a Sustainable Lifestyle: Evidence from 32 Countries”, Sustainability

51



12(11), 4623.

Noy, I., and S. Managi. 2020. “It’s Awful, Why Did Nobody See it Coming?”, Economics of Disasters and
Climate Change (forthcoming).

Katafuchi, Y., K. Kurita, and S. Managi. 2020. “COVID-19 with stigma: Theory and evidence from

mobility data”, Economics of Disasters and Climate Change (forthcoming).

Kumar, S., and S. Managi. 2020. “Does stringency of lockdown affect air quality? Evidence from Indian

cities”, Economics of Disasters and Climate Change (forthcoming).

Onuma, H., K.J. Shin, and S. Managi. 2020. “Short-, Medium-, and Long-Term Growth Impacts of
Catastrophic and Non-catastrophic Natural Disasters”, Economics of Disasters and Climate Change

(forthcoming).

Maruta, S., A. Kitsuki, and S. Managi. 2020. “Perceived Arrival Time of Disaster Relief Supplies Matters
for Household Preparedness for Natural Disasters”, Economics of Disasters and Climate Change 4 (2):

365-384.

Coulibaly, T., M. Islam, and S. Managi. 2020. “The Impacts of Climate Change and Natural Disasters on
Agriculture in African Countries”, Economics of Disasters and Climate Change 4 (2): 347-364.

Tolliver, C., H. Fujii, A. R. Keeley, and S. Managi. 2020. “Green Innovation and Finance in Asia”, Asian

Economic Policy Review (forthcoming).

Managi, S. 2020. “Interview with Sir Partha Dasgupta”, Environmental Economics and Policy Studies 22
(3): 339-356.

Winkler, W., Behling, N., T., Behling., and S. Managi, and M.C. Williams. 2020. "Options for Natural Gas
and Methane Including Fuel Cell Utilization in a Sustainable Energy Infrastructure”, ECS Transactions

96(1): 81-105.
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Plenary Speech, “Solutions at the climate-biodiversity nexus, IPBES

and IPCC, December 14, London (virtual), 2020.

Invited Speech, “Measuring sustainable progress: global outlook”, The
National Academies of Sciences, Engineering, and Medicine (Progress,
Challenges, and Opportunities for Sustainability Science: A Workshop:
Panel I: Measuring Progress Toward Sustainable Development), November

30-December 2, Washington DC, 2020.

Keynote Speech, “Energy and environment resilience facing COVID-19”,
12th International Conference of Applied Energy (ICAC): Energy System
and Climate Governance in the Post COVID 19 Pandemic Era, December 2,
Bangkok (virtual), 2020.

Invited Speech, “COVID-19 from a Japanese policy and economic
perspective”, COVID-19 Policy and management perspectives from Sweden

and Japan, MIRAI 2.0 COVID-19 webinar, October 8, 2020.

Invited Speech, “Autonomous Driving & Society: Inclusive Growth for
SDGs”, JAPANESE-GERMAN CENTER BERLIN (JDZB) in cooperation with ECOLE
DES HAUTES ETUDES EN SCIENCES SOCIALES (EHESS), Autonomous Driving:

Perspectives on Japan, France, and Germany on October 8, 2020.

Opening Speech, “Inclusive Growth for SDGs”, KYUSHU UNIVERSITY ASIA
WEEK 2020 OPENING CEREMONY, Fukuoka, Japan September 1st, 2020.

= (1)
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THZELLTWD, A4 8 AIC SDGs O HELEIT F DU 72 MUss 1 2 o0 %8 B2 (2 18] 1 AR AL 5 1
Zfign Lic, £, FRETEIEIAGE 12 I DHREEHEE] 2 LEELO 0D ICET 5
WEERRE L., BREORE, MAEOKRFE, RFOKRWUEICHFLFTLZL2HET. b0y
FriZHBEEROEARN L VALEEBEARLIEZTWVEN, ZOPTHLHREAL ShDARAR Y
AR B, 5%, AROTEROTR Y MANMOEE L #EET 2FmICBET 22 &b R
Inbd,

Fitado 2 OBURIZET L, 1TBY — E ALK O AKX - B EOBEPR, F 7213 A0 Mk
DORMWYE, WhPHREAREARLBE LZHEEEEOFMEZIT) TETH D,

R 6 FHRBRBROFEEREOEMN XK

SRS W R A L0 ML N A
FESEEOERIC LB T ERE. B
GERE)  (20204EFH)  (20184E) O b & TOHI - HooimEm P H
Wz T 72 ER D KA
e FESEEOTEHICEATHELEER. B oo A
Gemp) 2018 N A2 Wl
5 i HEEEEOERIC L 2RO % E, o
Gl 2019 BRERIT BT b LR 2 e HOUHE B A E
FEET 20204 SDG s REHTHOREDEHL I VITBIT 20204 ¢
(F 1) HHEEREOEH SDG s A K H i
o 20204 HEEEEOERIC L 2BEORY. B FH5< D
Gl 15) DEE, BREDERE~DEY S (BETE )
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B2E BACBIDALEAR ANEER-BRERDT —FX—2ML R WEAGHIZHONT

E1H 1IC®IC

FEt I RER B O =D IF, BFOEEEBORE & i, UFMN2ENMEB L2V EBXR
AR THDH, BN LRt ZEM T 27200 EE (72138 E. Inclusive Wealth :
) oMExHWs, KRETIEZ, HToRe 27 —% L MiBFEHR T 27 A (GIS) Hifrz > T,
BB LD INT —HR—=RZOWTIRRDL, ZO&EMEBT —% %2R AL T, 2000, 2005,
2010, 2015 2720 &M IW DEFZE NN X — o O~ )V F « 28 T (multi-scalar) O 24TV .
W OB T D2HMEERD TG 2T, WIC, BOEMBIKESL 2 E AT SR % Y+
DIEDITEANERE Y =R ENBT DFEEREA L, 2O~ VF « 2758 TlE, IV I
BE3 2 FRfge T REVEREA I B R E O B 221 . IW OO T 2K EAROF 5 IXZEM I
T TH DI ENHDLNITR -T2, IW I, 2000 4255 2015 (27 THEM L, 45 E o Hik X B
ENOEZERLTND, TLTINLRkAR CTRVHROE AL, SHTEME /NS T DI
ONEME> TV, MEDOHFITITE D & & DOZERB AR ITH T — H 5 RWE— WO KX 72
EIZED WTROETH RELS AT VAR, BIEDOE O R &A% F1E 2000 205 2015
FIZPTTIHERLTWS, ENOEEIX, MEWICZET S, o AOEd & Bifiim~o
ANHERDOER N E OZERM Z % KT TV b,

28 FHiE
2179 v FIWDOHEH

IW IZEARD 3 EREIOHD, ZNENANEARHC), ALEAR(PC), BREAR(NC) THY, AHY
BRI, BT AT ERRERERE DD, N TERIT, A 7T ED BB E R ThD, A
REAR(NC) X, BARREER (LA BRE S04) EFAATREE R (mas A7 ARE 26T — 208
i) OIS ND, ABFSECIE, MIOICFI A ATREZe i it 7 — 22 W, b sf Ml 72T BOEAL L~ LT
BEAROEEFR ML, MIEFEIK T —F TEBIIZZV R L~y fiELT-, Zhid, HC & NC T
fT>TCW5, PCOfRTIE, 2017 FD R AL D PC OF 2 [ DA (nighttime light images: NTL)
OIS LT 7 TRV 3 T T2, fERR L7227 Vv R PC OFE%R %] NTL 7 —X(Zid— BERN 20z
EWERITITER, 22T, 77Uk IW OFHFEEEEAFICILE T 572012, oIl kot s —7T
T —HEEIELT 1996~2015 FFO—H L7 —Z%EkL . 2 Bt DX v AN v (dasymetric) « v
VU ETFAEBEL T, ZE L PCOEDI VYR F—2 & LT,

R#%IZ, BARIZEITS 2000, 2005, 2010, 2015 £ 3 SOFEAD IW L5 E2H#HZ L7, 2k 30
oA RIS TR 1km) A EL TS, B OEFEO BN, 2010 £OKRN VAL —FTHREL T
Do MAT, S NTF « AAT 53 M ZAT T2 E AT BCRAL (T KHTAS L BB [E) 07V R L~ TEFFL
7o WA U7 IW (X, 47 #BIE T IR /1,896 T KT A L7257z,

2.2 ZEMMKRELTONRE

2B T 2 — RIBIE THHY AR B XAV RE T, B ARIZE TS IW ko2 M 2%
FHAF %, Ul 72 0 R EE D BEAR BN, i KETH  HDWIEZ VYR -2 A RETHD, AWF5ETIL, 30
BHADOXZTINE 3 BAOENVIZELD, 3 BAOE 7L EEARaA =y L TRIRLZ, ZOAT—L
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X, ZVoR T —HZRONDFEMBRNREH W ELZFE THEEOIVENEDTILDOTHD, i,
ENTIL 6,879 OREARzZ=vIRHEHNT,

Fo. 1 DOEDKEDEGWEEBIZ, K EDRIEEZ DT 5L TEORERFHRE LT, 22D
DIRNE, BT TN =T XD R B R FIZED D RO2O0005, AiE 1T, BARZ=v R ENDND
YT I N—FITHEIL FOEE TN —TNET L —TORF I T5, BRI NBAEDIE,
RO KT HE T — # 5 R SOHIR OE VDO EEEAT DB S ThHD, B E L. EH T DI
FEOEK FIZRIROKED —EHEEIV Y THLOTHD, B 2L, H AN OFT K 2B T DT O IR
(B4, BENARZE)DEIGO, IO K EICBIT RE, TE P RE0FLHLELZHE T TS
ZEMTED, RIFFE T, ENE OO B 7R S L5 R E2BEL, R OXAT D5 fRIZIEZA
NAERAE . 2 DA DEAAT TRV =R B AR LT,

FANEBRECDHBRIIUTOXNTREIND :

w
T = Tinter + Xk (Wk) *Tintrak

Tinter = ik (%) -log (Wk/w)

Sk/S
Tintrak = Zi (MM//I:) -log (—w;’;i?:‘)

Tinter XV 7 TN =T DOKRE, TowratlX T T 7N —7 kNOKRELETERZEND, W, Wi, Wi
. WTFRbLHEE THY, ThEn, B, Y77 —Tk VT I N—T kNO2= b i DH
HETHD, S. Sk, Sild, WIFnbmEEzx=L, T0EN, B, Y77 Ar—Tk 77—
kNOa2=y N iOEETHD, - T, HIK L ITBIT DRE LK EOKERRICKT 2% 5%
. TN T NToer /T KO [(Wie/W) * Tinerakl/TTHE LD,

—EHOIW OV =ZHCIWIZ~ b)) 7 ADFHERZBIEIC L > THL2ZENTE S .
Gw =Pw- Q- Ly

PIWIZEAZ =y bOEBEEEDITRZ Fv, IwlZBEOEAEDOINNT L THD, WTFRh,
BEOEE (=%/km?) OHEASTT U7 TFEINTVWS, QIXEFTH T, TORTITEARL=
FOEEFLTHD, EORFqilEL FORTENND

1L i<
qj =40, i=] (5)
—1, i>]

IWHKEZL 3ODEBARTHMRT 272012, GwixZ D 3 R+DEF$EE (concentration index)
DOMEFHTERTZEHLTED
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Gw = 213:1 wy * Cy (6)

TER EkDOEDEIE, CUIBEAR kDL Y =R T TERREEFTh, LTFTO XD ITE
FIND -
Co =Pc- Q-1 (7)

FER kO =y NOBEBEEAEOITXZ My, RIERALL 2=y hOFEDOHEEGDH|I~X7 kL
Thbd, BREOEFREKIL., BHATELEBEO YV =FEGOHFFETH L, L LEHFITIE, K
DRTREREVWED DL, EPHRATIE, TOoHEHBBLOEOH S iﬂ?ﬁ.m@&.r@fm’\f7/
I ENG, — ., BOVEFEETIE, BRLKOEOEETT 7 i7&Nn5b, KElZ, X
kot AE2ER~DFHFIL (wk.-C)/ GwTHRIHIND,

MAaESEREZZET 2R FIE, T LK ERROZNICRDRELFLEGT L EOTIE RV, H
DRZEDEADFEREZ S BICRMO D720 bk, V=R EosoMFEIERLEA L TV 5,
LENS tH I NTTOIW OY = FZHIILL T L HIcREND -

AGyy = Zl3c=1 Wi t41° Crpr1 — Zi=1 Wit Cry

= Yi=al (@re + Bwy) - (Cre + AC) — wy* Cr ] (8)
= Yi=18wy - Cip + =1 ACk - Wy + Bii=1 ACy - Awy,

Awy = Wy 41 — Wir KOV AC, = Crppq — Cr 5 8 D 3ATIIMEED LB DI RIT, 3 DR D%
BICHEHTEL 2233 (DBENDIR, ZNIZ.FEEARAOEANLHOND Y, Awk * Ci;
) HEOKEDRE, ZiE, ETEREOELILEDLND : Y3 AC, wy, ; (I1I)

BANE T AC,  Awgo AGITHERX 8 HE 21TICE YV, 3ODERTHMTHLLTES, £

LT, 29 L3200 RITI32OEARTEILIINMT AL TES,

E3H
22 4y AR

¥ 51 1%, 2000, 2005, 2010, 2015 EDHKAED 7Y v K IW OFE L HEEARADHEZ R L TW5D,
WTROETYH, Mkl L OH T — 5T IW o5 %ﬁm&%ﬁﬁxf&fé LEPMICER LT
W5, IW REnoid, U TREFE~NL R (PIB, KRS Ky ERIC —JH 0> T3 AT / H
) CmoMTh S, £, MATEHICIWAERF LTS,

FEARMH D L, HCIZIW & RO 2RI NNZ — 27 L TW5D, PCIRIZIZHEB A EBICZLE S
TON, CNITLEEROERMEATLOMHEDRICE 2 bDEEbis, NC IZEHL TidA 7%
<L MOIFEHHEICHMLTND,
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mllllnl dollars por square km

| o Mo a0 o100 B 100-1000

Main railways

() Main Cities
X 51 EHZ7U v FIWEBEREEADE (2000, 2005, 2010, 201540 4 FEDIEY) : BRI

RKEESRVIERL, REAPBWEEENERTLTNS
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RFEHEL

2000~2015 FFOMICHB T A FFa A — bl o IWEE (FH Kv) 3%, 14047 o
1525 2@ E->TW 5,

FHI O IW OELEE 3 DOER Ay — /L Txr Lz (K52), FEMEF, 47 B 55 6
OIW RS LTND, ZbiETXTPIBAANLIHEETHS (M52 1), #E54FERM (2010
~154F) IR &, Ff A TREZR RO 20 ITDIFE 5,

HXHTAR L ~L Tk, 1,896 HilXETA D 9 % 833 HETT IW NEfAREL /2D —F. Waiah
DETHREHHO IW IZRERFWNTWD (K 52d),

ITERHAL LSV OMXZ RS &, BEOEBNZHMGT LV REBOEAATZEHTHIEZERERNEH N
TENLMBE, TONRE—=F, BB LT BREAIC B, M52 0”3 [HhH] &
HEOTRZ2DZ, WOV TEHZ7U v R vAREED 66.250% 50506 ThHbH, 25F
TIZ, TREH LU BITE AT, 44%BICELTWD, FE7 L - LULTHE, &80T
WCBIFDIWDOEAFI 7 ZAOREMEEEHS LR TR,
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f.Japan_prefecture
Sa]:_lp:m

L

A

i CERCLUI I
s J- [] = i
L4

IW change rate (%) I'.:] Main Cities

Main railways

52 BRZERr—/V TR IW OFLE (2015 4/20004) b : 7Yy K. d : HHETA.
frBRloYy A4 X TR 2015 F£0 2000 FEEOE{L, FEAEWITZERD . RABEWIZ EEME R
9,

FEEORRIIHTI2ERDFE

TNENDOERNIW L ZDEAIZE D FELGT D, IWITHRTWD A, HEE HARTIE,
3ODERDIELE NN RIr D, 53 g ko, IW o ZEARE I HC T, PC X
TRHICEEE, NCIZIFEAEEHELE LT, HC & PClidb izl ., NCIXIFIELE b - T
WR U,
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100
b. HA e

" V/k

60 o— @ Y B

40

20

0 8- 2 o— '
2000 2005 2010 2015
—e—HC —e—-PC —e—-NC ‘

X 53 BARAZEOEBE (2000~20154) : eI ZEHE (100 5 K /km?)

IW OfEZERZILIZHALNCT 272D, YIFEEICBITL2R2KOEICHT 25RO FLGR
ZRM L7, HC OB ERIX, M2 ARNHEBEBEEDO ) ¥ —rvml (B4, FERE) LR
bhdied, HC ~0FHF G2 AL HBEOHRICHME LT, SHic, NC OB OBAEREE/THEE
RO %5 XA L7, 54 X, FEEBARICBILZ2ZO 5N TOREERERL TS, HEIX
IWOMEZFH L TEERN, ZOEAWVIEMNMIMICH S, AOERIZDTNT, LabiERL
TWVWDN, FETIHEAOEPMMER T 7 22EHTn D, i, BARTIE, AN IW Ok E %
WHiFTnsd, PCIZ, WTFNOETH IWDOKET2HEBIZHE L TWD, FICHETIX, WE
ARKOBRBRERHICEY, HE5EN HC OZnIZESN TS, HARIZEITSH NC ozhfix, HC
R PCICHABRHETEDKETH D (0.001%K0), HETIX., BAERRRRRERO F L L
NS IW 21K 259 0.4% R A > R L FiFTnb,
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5%

-4%

3%

HER

2%

1%

0%

-1%

2001~2005 | 2006~2010 | 2011~2015
C 0.483% | 0.508% | 0.655%
HAARE | -0.001% | -0.001% | 0.000%
“ERRE | -0.001% | -0.003% | -0.003%
WE 3.819% | 2.588% | 2.203%
BA K -0.223% | -0.744% | -0.940%

B 54 TW OE{LICHTHERFOFER : TBAETE] BETME] FEROFER

IWOEBER & 725 EREERDZERARYE IO OWTHEZITo72, 7V vy R-EBT2
OOIAET, K552 HD 6 FEEICHE LT - 2000~2015 FE DI IW BN 2 7= i- 722, 2
DHBICEDERNE L EG L E ZOEAEN LSO THE LT, AR OHE Tl
HER T IWOREICHEICT 7A@ =d, {550 THCIZX WA 1 TABREIC ot‘r:)vﬂz

D EHEEICRD, K55 2D an5 K92, BREOEEO ERITHC Th o, %< OHilgx

W OBEDICELATEY, HERTOMEFIAOBRO~ A FRAEELH 2 TR0, wﬁbﬂ\
X, WHEO N & REHT~O HCHEHFRHE > TEHAEH L M EF O IW o F Lo R E
WLTWa, ZHICED, BARDIW OO REEN E HIZIERT HAEMENH 5,
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(O main Cities

——— Main railways

.-Ic driven increase .PC driven increase .Nc driven increase HC driven decrease PC driven decrease NC driven decrease

X 55 77U R-EADLRLTIWHERS XRT IEEAR

ZHR R E DRZE
AHARICBITDEDOKRED LNV 2 I A NIEEE V=FH el TEHIL, £/, FRT LY

TIN—T5ZBEL, VT IV —T %ML TEEOKELFFHIL, 20 2 SOKERZEOE
BEPEBNZ EEZRLTWD (K56 -57), Y=F%I%, 0.75 22 TV, &DOZERAYH5H N
RELMfoTNDHILERLTWND, RIFEOHE TIE, EHE DK 80%0 EAL 20% D HFE (£ 7-
EFRNLTF) ICEPTLTWES, AARTIEZ, 20 15 EBICEREOKENENR>TBY, 2D &
A CTHLRETH D, i, MG TR, BB oRENE LML 0 E <, BN
D FEILIEN > TV 5D,
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.85
m 2000 [12015
0.8B0D
.75
.70
0D.65
0.60
.55
0.50
.45
o 2 -2 = =
< < cp‘-"q q,_"i‘"ﬂm N
& &

B 56 HA®D 20004 (F), 20154F (R) V=R
PIB] LITKRFHEN MHEEZET,
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z.20
z.00
B 2000 [ 2015
1.80
1.60
1.40
1.20

1.00

0.280

e I o

Japan PIE non-PIBE urbamn rural
Japan Japan

B 57 HA®D 20004 (F), 20154 (®) OF A LEHK
PIB] LIZKRFHENV MHEEZET,
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0.06

0.04
#r
3]
g 002
H
i 0
$ ]
0.02
o ® HHiEk
O EHHE LI
-0.06 -
15 17 19 21 23
2000 ENBHFEEOEE
X 58 IW O ERLE E LDOREMFR
Hg oD — o

RO AT & B VHIRICE L i, 2o A viERiE, R 7 T Lo IcHiERE B &
OHUBN DO ZIZ L T D, mEE, Wb RE g E42im Tnd

PIB 2., HADOEEHMED 17%IT\EE 2V A, 2015 FFOFEREOK 65% % 5, I 51T, #
R 72 1% 2000~2015 EFEORICHER L TWVWD, ZOZ Lid, BOERMOESVRREEOLEA T
Ml & B VWHK TR > T E AT 2N TE S, 2O/, BAD IW EEOE Y kKR
I%, PIB #3238 0.76% 72 o 7Dzt L, ZHRLUATIE0.17%ICE EE-oTWDH, ZhRnZ )Lz
Hudak ] O & D A7 O REHIT D72 o T,
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® 7 HIERZELIANVEROAR

2 A L WD EI& IW % JiE IZEDE G
s ) ik R¥E KR AT RFE gk KIFE O R
Gt It gL It b

fH N e Jeg2 e fH BN NP
200 1.531 0.532 1.003 0.996 36.96 63.04 62.447 525.992 34.77 24.22 41.02
0 4 4 3 5 % % 5 4 % % %
200 1.566 0.547 1.029 1.013 36.28 63.72 63.795 553.353 34.93 23.85 41.22
Jé_ 5 3 0 7 2 % % 4 1 % % %
- 201 1.585 0.561 1.041 1.015 35.63 64.37 64.116 572.170 35.39 23.40 41.21
0 9 3 5 3 % % 0 8 % % %
201 1.633 0.576 1.087 1.040 34.94 65.06 64.082 589.370 35.29 23.26 41.45
5 6 4 7 8 % % 8 8 % % %

a. [TRFER] (TREOEWHIE T, PIB LIS 0 Ml 2 £5 4,
b, [FERE | ITREOMEA M Z EE L, PIB #illk %z 59,
¢ IW % BE D HANAZ1E 100 )7 R4 /km?,

IWA~DFE LW AT, HIlHE O AT, #IRN L0 2 A A TREDR W20, Eef TR
EEARER TRV, EFOREICH L TROFENRETOOII, FEE L HIBINORKET,
THIZHKE S DOPE R O AT, BEOEBNLTCHIBINOKZIT TGN K /NS WV, AATIE,
SODHEFEDNT P ANPPNTEY, #INKEDOHRIGIL 5% RETH D, EREOMEAZHIA
DD BT HRA)/N SV, PIBIZE T 2 HBAOKEIT, EREDOKED 41%% 5D 5,
AT, MR ZOFEN DT NCHEEL —F, BEROBVHIBNOFEIIFHTHETFTLTHD,

MA—WAEXY v 7

£ 8IX, MHTH MOV T I N —TOMEZ G LIEERE TR LTS, #i—HGE O
L, 2OV T I N—THOEANEERE IWEEDENOWTATRTHENRD KEW, I
. A EBAREHBICERTLALTHDL 2B EINITURLEEZ LI, TV AEAD
LA A HEILmfE T 20% R CTHHIZHLNNDLLT RIEDOED 80%LL Ex EHTWnWD, /-,
W —H MO Y v T HIEN > T D, BAROETEH O IW EEIX, 7% 0.72% THR T
=0, ERETIZR—0.20%0~ A F ARETE -7,

93



* 8 HHi — ML ELEDIAN 3R

S WIZ T IW o E| & Wi fira ¥ 2= D EIE
e o
3] 4 W5 T AT AT AT
B3 —H i Hilo #l o — F
N N i i i
75 FRON
2000 1.5314 0.9521 0.5164 0.5946 19.47% 80.53% 33.1151 649.8150 62.17% 6.56% 31.27%
%4_ 2005 1.5663 0.9731 0.5280 0.6081 18.76% 81.24% 33.2203 682.2110 62.13% 6.33% 31.54%
o 2010 1.5859 0.9849 0.5385 0.6151 18.38% 81.62% 33.3006 701.5575 62.10% 6.24% 31.66%
2015 1.6336 1.0153 0.5361 0.6357 17.39% 82.61% 32.1164 723.6483 62.15% 5.71% 32.14%

a. IW % D HA7 1T 100 5 v /km?,

Mo "ot L TR M -MGROF v v TE, BEOKEZEDLER LR > TS,
LD, BENOEHHRED 62%%2 505 LR ENaeMiEd, 7V —7THORETRD &,
ARTIEIIMHHONEEEN T OZALD KREWV, BEADOEOSMITETEHICKE <fF>TW
Ho MAT, HHBIWIZEDDLEEGIT20%KRMICEEE->TWVD, ZO7D, HAEKDKKE
(ZX D T NER D% 513 5.71% L H T E O 32% L W /h &< > TWo,

E2RDEEICRTIBEERDEF S

2000~2015 FF D 5 T L DV SR EETIEEER IR T, ZORTIE, HE &V =4KE
IZED D 3O0BEARDEELEITFT TS,

HARIZZMR NSNS DOD, IW & 3 50EROFATIRY B L WD, EHIERTIX. &
PEERY DEAWICOT NI ERERARAOND, EENCIE~A TR TW0D, ZhiX, IW
BEELE NC OBEEIZAOHBERS L Z E2EKL, Zo/kzd, HC & PCICEKNT H#K72E% NC
N TI2HAN D5, BOEAICH LTI . HCRE L ZOKREDO KRB E2EDDLLDOD,
ZOHEEETMILTNWD, 2720, FEROHEEITHKRNZEL TEY, WThoZ{kd 2%K
A hRIflCEEE-TN D,
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£ 9 VoBEOFEAR~DHH 3

5| H A
4 2000 2005 2010 2015
Iw 0.7977 0.8037 0.8071  0.8145
HC 0.8239 0.8310 0.8358  0.8428
=R
PC 0.7749 0.7771 0.7780  0.7854
NC 0.1342  0.1350  0.1407  0.1453
HC 0.8222  0.8294  0.8341  0.8412
£ e PC 0.7720 0.7743  0.7749  0.7826
NC -0.0995 -0.1016 -0.1081 -0.1135
HC 59.44% 60.57% 60.98% 61.07%
HrEE OS5 Ah PC 40.08% 38.98% 38.58% 38.50%
NC 0.48%  0.46%  0.44%  0.43%
HC 61.27% 62.51% 63.02% 63.07%
BEOKE~NDEEHR PC 38.79% 37.55% 37.04% 36.99%
NC -0.06% -0.06% -0.06% -0.06%

BEERDODEADERNZFTRD DI OB S B nE LTz, £ 10 1, ZO#BSED
MRETHD, BROKELZILTTODLIOXEOKEDETHY, ZOERITHC TH 5, HEEM

NEGL TR HFELTWHWER, 0.15% & W) BMIZTSICAELIIE R0,

EODEIIH T LD2EEROFELGZHFHT D201
B, TOMBEERTONRKI O KEEROHFEE] oS THDH, HC BIEEIEKD ER
T, ENDREBEOKEDROFLEIIRETAT U ARTRN TS, PC B3 ERE/ IO JFHIC
BT b0E, BEOEGNETFTLTWDIZDTHD, MEDOEICKT D NC o&F X HC

RPCICHERFTEFEETE 5,
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F 10 P=4{ZH D 2000 EH 5 2015 £ T TOEE iR

=4 A A
V=R o &AL 0.0168
TR OB LFE 2.11%
i ) 2 L HC 1.68%
PC -1.53%
NC 0.01%
BN R HC 1.42%
PC 0.53%
NC -0.01%
[ RERIE S HC 0.04%
PC -0.02%
NC 0.00%
HEEARDFEE HC 3.13%
PC -1.02%
NC 0.00%

HEHROFT G MEN 0.15%
Ho/KE 1.94%
e 0.02%
afT 3 L0 FOREMITEN 8 DR DIEE 2000 4D IW D ¥ =fRE TR L7 RITHE LW,

EBR LW

A CIIEROMFirb 0T —&  HBHFE, FFEEO 7L —2 7 —7 R EGNICIERT
L2ET, BEECODEIEEODEVWEDT =Xty WD TEKR L, AETIEH, 207
y RROFEOT—4t%y MIXzx b, BAROEORFZENEBADOZERA Y — NV oizEiL, &
DEMBIK AL ZOSMRFEZTHSTWD, ZORFIE, HIkoFre A fe M O FEAM 23 22 [ g A -
—VWHRIFT 52 &AL, BOoM, k., £ L THKEZMIL T\,

— T, AWFZEIE, ZV v RO L LoHFICEY, BROHEEONMEL AT I
ADEfRZERD . NOOWRD & HI70 5 Ot TR FTREMEICERER H D Z L b L nIT Lz,
fiti, TNOHO/RBRIT, LVHOWARAT — L OFHTITRA TERWBLREN RZ — 20D
FERVIC LI,

1) EREE U TIIFmATBELZHER L TS b 00, FE o il Tk, 2000~2015 £ iz IW
DAL TnD, LT, EARZ=y FR/NEWIT EFRGEARGE e O E A& 2 2 Tz,

2) RELVANLVTHZ L HEOM ENEORE O ERIZR > T 5, AR 7 pl R B 1% 22 )
WA ETH D, BT O OERBHICK T D IW OFDIE., BEARTRELZ REBT 508, ZHiEK
REROFE E NDRAERTH D,
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IWIZ K DERe ARt DF M TIX, AT — 1V DORNOEERHDLZ A2 TRLTWD, flxIE, A
A8 n EOBEBATENRDRVHIE~ MO HEHOFITIE-> THTEIND &) 27
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FATHEGE DD R aa T ¢ )L ZD SR YL 3R L TWA I RTIC, NOx £7-1% NO, 15 44 (TVCD (Hifr
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Do W, K HOMF B OBEF REZFREL, Tna i R CEE T2, BHHBE LA mMEx
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BL,HRBITOT — 222 R TKEOF Mo EZHRE T 5, WIZ, FEF ORI LI ITE LT 58k«
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i 6 (V'SL) > 4=t 31 « ] 3114 78 il 20 F D CHE RO REBE R 358 2 B HH 975, 2020 4F 1 A, 2020 4= 4 A,
2020 4 7 A oSO FER iR 23R LT,

2y 7 H 7 ORCRF O BIE IC L > TEESETHLH, ry X7 28D NO, Bk O FE
FlakiE, gy oo OFEME, R B X ORE EICEV s, 22T, AR, ST IvIiEoay
F NI AR BRI IRICE LAY TH, ZNETOMIE TIE, EIHSMEBERL =0T TR A~DX)
RICEEADY THN TV, ZLOMFZEIE, THENM A O —FRRETHLEMAE DR ELZE ST 5L
L.t EEEEN Z <D ANMEROHZEN T TIZE LI TND,

B2H Hik

H % @ NO, TVCD (ZB94 5 NASA TROPOMI & — & b6, 20164E 1 A 1 A5 20204 7 A 30 A =+
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2017 4E 12T H EF S 47z Sentinel-5 Precursor 2 Z#5# X #v7z UV-VIS-UT 7RS4 (IR) H % IR
AT ALTHY, ZOTFT—21%, MERBS & KRB Z2% 0.5 nm D AT RV REE THRRT D,
400~496 nm O KX T D HOFEE O EiX . N0, TVCD O EUIZ6E A <4 d, TROPOMI 237 —
AR RE R EAE I, T F 3.5 km X 5.5 km (2019 4E 8 A LARMIEL 3.5 km X 7 km) T
%, TROPOMI 7 — 1%, 1 BIZ LR E T 2 [FFH SN D, RBFFE T, MERIEM2 0.9 KV
RERBMMBOHREHEHR LI,

TVCD AL, EhHEE L F A — ML EOS 8, molec. /cn* TR IND, i, BV HEED
O DENETRS Z LN TE D, NASA IE, 7 WAL S N7 KB HH 722 B NO, TVCD % BRER L T
W2, 7—Xty MZXd &, NO, TVCD (T AEREH & bl L THK) 16.5% 8 LT, K59 1%
NO, TVCD D RERMIHERE 2R3 23, Z2F L LT, P b @mWViE & KELZREALL, K59 O LAl
DOFE, 2015 FENG 2019 4FD 1 AnS 7 AFE TO A D NO, TVCD (molec. /cm?) & /-7, 59
O TFROFIX, 202041 A2 7 3D N0, TVCD (molec. /cm?) @ A E¥ %2 R4,

FT.LHANS T AT I, BAOBERANRRE LD, ZTIULEEIY A 7 Vi XD AREEN
BV, Peters et al (2006) B¥EH4 2 X 912, NO, TVCD I2iF, A F IV —7 2l 2, HF KK
ERDBNWEFHMUTA I ADBHDL, ZOHA 70, EFORKIPTTLOIERICE X 2221k
WCBHE L CTRBY ., NO, OMEFMA LV ELS, JVEWREL 2D Z LIco2Rn D, fiE-> T, 2020
T HADD 2019 4 12 A URYEFRAERBR) ICEREZ U TH L, ZOFHMREERKMRIND
Lt Db, oF0, WAMPITEICEHEBICHKRT S, Fllan Sy o L ABEOEET L
D CcHY, 2 AoTEOWMBOEERZAEL. 3 AND 4 AT TOMOEO XV il
N—T THRbBBELR>TND, TOEWKTIZ, FTED N0, TVCD 1%, #dL#HiHor v 7 ¥
DB S L7z 2019 4F 12 A5 2020 £ 2 AE TICKRERBANALIL, TO®KIL, ka2
APETLTWS Z 2R L, KEZEZLMOETIE, K59 DX NP RRELND
23, 2015~2019 TR L CTE DWW EIT/ NSV, L, RN LKEEZRD L, TLEF
(2019 4F 12 H L H#E LT, 2020 4F 7 A% 45.92%#) . A YU £ 7 (56. 39%) . 7T T (36. 83%
B 72 & —# O E TIXEML TWb 7=, NO, TVCD O ZERBAIZ A bR Ao,

99



Average NO2 TVCD Trends: World, China and the US ey
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NO2TVCD [Year 2020]
=
(=)

Jaunary February March April May

July

X 59GDP |ZBHE LT, FE., XH. BLUOH#HRIZEBIT B NO; TVCD(molec. /cm?) b L > KD EAL,
2B ONT 20194E 12 AHD 2020 2 HOHR DT — &

REGGBEIR B OETHRIZ O T, HEFREREI (WHO) @ T Probability of dying
between age 30 and exact age 70 from any cardiovascular disease, cancer, diabetes, or
chronic respiratory disease (LM #R M, . BEIR, £ 72 I3BMEFR AR EBIZ LD 30 @05
0 BETOMOETR)] OF = 2EM L, ZOT7—2%y bTIE, FFREEORKGIEC
RELBEEREMBIEZEH LT, EMIZ30 N0 T0ME TICHC T 2MREY b mIcEm LT
BO, T=HF 206 FRERORFOLOZMML T2,

oo EMIL, BHEMOLMEBATREEL R T DT OIEEN R DT T — ERBIVH
EEAWTEHINZWHO O BOHEEM CTH Y . AXOEBIHEFHE L ZR L 254608H 5, &
BTGP A E Lo~ 7 m BRFEAEBICHOV T HERBITOT -2y FE2ZRL T 5H, & 111,
T — X OERFEERT,

B AEAT
TP, tOFFSICBIT S IEOKRKIEREER BT R L NO, TVCD O #EEFHET S

FEEHE, = oNOy, + axXy + & + € (1)
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BT RITREAGRBEERBDOLTRTHY . NO,y,IE. N0, TVCD, Xild GDP, FHJifr, A0,
B X O NI 0o BEEH A O L ¥ % & 0@ @~ 27 bV T & B, &
ALEOFHEBZ EeRMEE 2 R A5 T, REHAEMN & FHMER, NOp TVCD b L > RIZEE
THZELICHEEBETRETHD, TOERT, KWOEFNVTHEMTIEH D08, 20k 5 eFEHHE
WCERTHE (T bbb, MRz BEIERORE 2k s, #HEKEEZER 12 ITRT,
TERERIIRK[GRBEERBICIDIETERTH D, EFAV(IF, v 7 e RFEEH(ER 1 A4S
oGP, AR (HF) . FHFHFAMmIB LU ONI 580 26 EH & L TR LTV DR, T /1 (2)
TREEALREFENT VD, KEIZ, E7 Q) I1E, B b Lo FEFE LA OFHMEZGIE L5
BOMRERT, v/ REEBEEEHLZ LT, HYOENEaY Fr—ALTEDLD, T
NBIICEREY T, T L)X IE, NO, 23 1832 L IETTRN 0.006% E5F35 2 &
REINTWVWD,

# 11 Lk BBt

B, B2 ¥ fE EAERE B /IME & KE

NO, TVCD 625, 057 2.92 3.08 -2.66 26. 78
(%) K55 YL BE

WRIZL D 584, 896 0.19 0.06 0.08 0. 39
BT =R

EER1A%729 GDP (1,000 USD) 560, 595 5.03 7.59 0.00 85.91
AR (EH) 560, 491 262. 92 430. 85 0.10 1392. 73
¥ 5 540, 208 75 6. 74 53 84
GNT ¥5%% 540, 209 23.00 22. 64 0.33 93. 74

£ 12: HIHHER

=5 (1) EF (2) 7
(3)

(log) NO, TVCD —0. 013k 0. 005%s%% 0. 006+
(0.0001) (0.0001) (0.0001)

TE K 0. 197#%%% 0. 426%%% 0. 422%%%
(0.0001) (0.010) (0.010)

~ 7 vk IR 2 X 0 0

Ref I (. H) X X 0

N 526, 068 484, 087 484, 087

R-sq 0. 046 0.572 0.573
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BT LI LITABROMERETH D, H 212 ﬁ%‘”:m%r?wvx%éﬁ%%m A LN DT
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X2 THLZ EEEEIEDT, ZNOOFFE T, BEHEBNT—2BNHAVWSITWD R, FE
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ST FIE
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BRI 5, Ey0ESE DID) ZEHL, Hiilan ) o ¢ L 20 Co PRIz T 5 KA 4
FHE L7=, B JIZBTDHH 1o\ T, LR X5 IcHE LT -
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NI MVTH D, GIEHH LV OBERR, IR HBEELRR,. £ LT, g 3#H 7 DfZE
HTh D, REMPICLIUL, Filan v o L RE, BB ELE-0.381~-0.385 DT XTD
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ZUTOXIZHET S

RC; = By * ACO,, * A (2)
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ToHNE = A P ERAERTZD, RGIE T kn*H720 1 hrrd CO.HIBEHZRL TS,
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1.75 Trillion USD

8

Enhancement (1,000 Tony 5q.km)

X 62 CO, #4/n&(1,000 ton/km2)& 2019 (1 AH 5 4 B)H6 2020 4£(1 A5 4 A)ETOF|

DO LB
2019 AL BB T, 2020 4ED CO2 HMEIIRA L TEY, 4 > B B0 HIFIZE 1 Jk 7 FE US
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(GES
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165, 747.7 b2 /kn & 720 50,545.51 b /km® DD & 7272, B S 7-FIEE T 1 IR 7000 (5
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X 63 Global Benefits of CO2.
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SNEHDOTHY, TRV F—TFEOBWONERFRTHD LBHT D, 740 —7T v 7B L
LT, HEHAIZ #ERF Lt 2 Z BN EEN D, BIZE, TV U —7 2etEd 570 EOITEA
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fbaFIMT 22 LT BkeE (XD PEHZHIBCE 5, BUFIE, fEARED SRR
WA@%ﬁ%%%%Lﬁﬁb\ﬁﬁ?ékb@ﬁ@%&%@%&%#ﬁTﬁéo

IZEZDNDEMEE LTI, Aeduy 7 X0 A ) BERAZ®D L HIT, ARITH LT
Q975?/®$V747@%ﬁ@ﬂﬁ%ﬁf5_kf%5oﬁ%%ﬁ%\E%%%G?W%ﬁ\
SEFIRREEZr & ofTENE, R ERE FIF 57207 T2 <, GDP DK ZBHE (Yoo and Managi,
%%)C%#m%%mﬁfék B ARAIRTH D, ZOHE. Al RkIb L, EKRLET
BAafEmT 5720 . AESHUEEBEOHERF DT AR S HITET 5 Z EBRETH D,

Fio, AFROREMMIL, KEOv v 7 XU UPEBENTZIENV DO 1 AN 4 ATHD Z
L T FBHIRO GDP DF) 26%% 13— L TWD Z EEEEE 2. ABEIOF R FERE & 725 Af
REtER @<, TH 23 BEBR LSS, =R X —FHOBIEIZIIRM NN E THA D, K
WIED BAF BT RIS KA, EFIRCECZBIE L, e ELZHIT 2 ECRBlon v 7 X'
VEMMALE LW LIIAMEICHETE S, Ll By 2 XU ERETISREN S A —Y
EZTHZEITRD, LR TEIIX, BHEFEAEBEICRF L ET, ry 7 X0 DR
W EMELZRETRETHD,

RN, FlanF vy 4 VADORENGENAZROPEHEZ TRIT 5 2 &I fHEINEN
fES, UL, RIFGEIEL, FEESCBORSLEF I LT, SRERBERT RS 24T 52 &
LD, BEOREZRETI2L0EEZD, LV EOT—F L EIBIZEWEIMEHNTH-
ZoaNR NeEEMEHET S Z & T, AFROBERBEILREED . FEROWRIZL v ES 72
bDOLERDHTHAD,

AWFGEHIT o722 L 12 W NASA =2 JAXA, ESA L HLICHIBRE DT =2 1) v VF— X% 257

DA ZIRRTE o, EREORROZEEZZFIZLS, BEHLROVRKIT—F 2oL
. REMRA~OISH B HIFS LD,
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FAE ARBEARLHUSOAREIZ OV NT

F1E SbiHROME - FHL 0T —FZIZLHREE
1—1. BFEE R LRE

DA EEbIE 2L O EENE I T 05E Th D, FAEITHBNTH 2008 EAHEITH A 123D
[ZERCTHY, 2019 4R I2BITH A DT EH 5 65 m Ll B A A DEIEIX 28.4% L7~ TD, Eii ko
HERIIHDRELIICD LT D, HOLP LI MEL S BFIZ 1T AR E /2> TN D,

Old dependency ratio in Tokyo

2000 ‘ 2001 2002 2003

. (18.1,20]
20,21.4]
21.4,22.7]
227237
23.7,24.7]
24.725.7)

28.6,29.6]
29.6,30.8]
30.8,32)
32,33.4]

(33.4,35.2]

(35.2,37.5]

(37.5,40.5]
(40.5,46.5]
(46.5,218]

B 64 F 23 KICBITLEFEIERA LRSS

64 1% 2000 £E)>5 2015 FHINT CTO I 23 KITBITABEMREB A QRO A2 RL TS,
ZEMEB A QST 65 mLLEAO D 15 h5 64 A O35 C, 100m X 100m DAy
2 HN THEELELDOTHD, MOMNENSEOIZRDIZHONTEEE ORI 5D RN BEML
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TWHIEITARD, 22 16 T THIL 23 KR Crlinb AR L CW AT EN R T&ED, — T,
23 KOFIZBWTHEBMEDOERITGEVDRHDHZEN DD, 23 KOOI H AR K SLCEA KA HHE
PEEDIZON, B X0 RN XA D AL L0 sl b O HE A LR RO T D EB I X D,

DRI HE A BT D SR DO 22 bIE, N E N O HUIS O R FHE BTG ) Lo 7o s o
EEE DIDNCBHRTDDTEAID, AFFETIE, ZIVETRIEDEA TV o725 T B eV o7z
HIFL L TOFHFCHERE LV > 72 NI A L HIUR 00 8 Al I O BIFR IZ DWW T 2179, Hi
DA B 2 R 3285 E U CORRFE Tl iz 5, skt OFE ) 2 R 3R SO 78D <o,
ANDERZREDRTEND, A BNTAERHE RN G- 2 D8 B2 i 572D E B N ST O E7
%o Ml 2R E T2 BRI LB A~OT 7 BAD RS, BIFREREREHHDDHL DA HLH), i[5
DR TR ) o0E 03B DM XV T HUIAS B R 3588 2 5D, 2070wl b3h 7263 kit
DEALA R T FREEL L CHIC S B 45,

FATHZE Cldm b S E B IXAOHBENRH L EEFRLIZb O Z\ S, EiliiE OBENA
MO TR DA = A LI THAINN, FTHEZOLNDLDIE, FriFOIK T IZLo THfEA E
HU D2 AN TERIRDEVDZETH D, ZORTUTHT LW E2 B O GA 721 T  IADME
TUiz@Eing NBUEEA TODFEDOZFEE L e/l VIS EITb Y T FED, —F THIZIE, 4
IKF CULAD DD BT LLEGATHIAT 23 8 W HUIR OB R ETEA L | &ilin | 27 > 7o & &0 2 O Hisk oo Hifili D3
TLTORWEA T, #iffi& @l b 23 EOFBIZ /R 3-2 812720 . ZOMREIE S TEEITW, RICE
WD, WD LTS 2 9 12D 1B @ 272> QOB BIE DR R 2 TR AL TisE L= 85A 1%, milinbs
Hiffi DA DOFEBZ I TEL03, AR THMAT 57 —F CIXTZETHGR T HZLIXTERVDO TS
B OMETRELE 2D,

ROPGEREL THEZHLNDDITRIF OEATHD, HAFEH TIRBEE O 72 DIZIROELIZH W%
FHEL ., T-EB 230 FE < ICHIUEZ DO L7 ROk S R/ 2R REMEA B D, LosL7edds
FEEERDE, ZOIOBREFEINC ) 27 LS ELNDFMEMEIME 52812725, £D
728 FEREOFIEMEDN SO R EWFEEEZ LW DFERME T L., 20 HHOMELIL T4 %
ZENTREND, O IITEEE N 2R CS T E R E S EE ST ETH-TH,
ZFOWNIRNEWIIBEITEIEL TS, ZO IO NTH A B OMEENLETH A,

ZNHDARFUZNIN DD DAEITKAFEL TVD, — D HEL T, Bl 1L B 0 EA L HEICAE
DE DTN NTE L2 NV I THD, Bl 2L, % ICH EZ FHICEEEL GEDGA L.
H O OFMEMED E 2 20T 2 H OIFHUE S TUXEV 30725, Fo—2 HORBIZDOWTH,
FEEWEANCEIBHAEE R TOHTEXAOTY TULELRL D, 2 B OEEIL S EE 23 & s
272 BLEBICHEEZH VR R TND LW ZETE, EEMFITHEA TOWDHR IR EEZ > TVDN, £
HROBEIIFEEVVEZ TOBEIEEZSHN, ZOEICHOWTIRIZE KL T 5,

N OAERR DAY HAE MR O BIERZ /04T LT-#F 2L L Cld Mankiw and Weil (1989) 3% 17 55,
Bk —7 — AR ORI EEF EORR S| T B D T &Rl ., 1987
NG 2007 FTHNT T A%IEEFEEMMEN T T HETHIL T D, Ohtake and Shintani (1996) 1%
HARDAREET 2 0T R EL TR, BN IXEERIE RN EE MG IR E 52 DR T
W5, LL72255, Engelhardt and Poterba (1991)<° Takats (2012)72E %< D YA TAFZE TIEEL X
ILTOSH LT, Hiller and Lerbs (2016)6 1L~V DRREEICEE F-TNVS, X 64 23R4 891
EERERILFE TR OHTHEL TEBY, L _NAREL NV CEF SN2 T — 255 2L TF
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R (R D HUBRFE DN RN I TL KD AIREME D &2,

1—2. 5 —%#

DI AT I T D E 7 IR T A7 ORI TIXFE IO F- LV I L~ L T o Hifff
ARG SPTASRERR . AEIRERR D7 — 2% 1 £12 2000 EDD 2015 FEA KR RRVT — R A HEE
Do INFNT — A ANDZ LT, FUENERT T R EWMIE R S AT I O « 7o BUEPEZHIEIL
7292 T I RE R L TS S U L S 72 5 9 B A 0T 3D Z &S R D MU TS | 388 Al B C
DT RENEETTSICI1T D FEER DI Milihs 2 )KL TEAR WD RED DD, —F THUS ik 4 H
WD A B 358 ZEL TV W IR D7 — 2 3N BUS TERR D MO IE e E DT HICE
VT DFEREZ Lo THEEAMAS DS AR O HAMED HTREEL TWDRIEEM 2 E DT AV v h3E 2 bivd, £
T CAMFFE T A - i 23 % O MU O M AT 2 SO L T D EARE L Ttz i 5, Hifilizs
TR DI S DN TODHITIZ DWW T, ZUF 7 LMD FE (BERO AR ClgRn) &
VN THFRL 72Alids 2 IV T, 12 65 135 H L7 il A7~ 0> 2000 4E235 2015 4RI T
ZRL TS, 23 XOALHMHEIZ W CI R l2MER L CTHsh ¥ m PRV T2 ERL
TWABA AN GBS, ZAUL & B L OMELT HNE i &7 2 F T A TV B I /S L T
EEAD,

B E DTS LR N G- 2 DB R T 572012, O IZERRE LTS LI HAEEZ L L
ARSI B B DTG T — 2 & K HE NSO A~OEBEZL LB LT CBD & vois
AR Lz, X 66 [THER O a2 7 vy NLTzb O T, FTfFIZ- DT Hifili 23 @\ O Hideg ©
FrfFb <o TND EWHHAID OIS, L TiHETHIA~DT 72 2% 7779 CBD (X, 23 KNDT T
DEFUZDNWT, ZNENDEROFIHE %K MFE NPT NHDORETOHFHECED, X TOERIZS
WCRIZEEDZLIZE > TERLIZ, ZOREEIT A HCHTE B SRR #0320 Hob il S O
ERERMEEEDZENTID, BB A O THDLN, 5 HFZ LI EMSNDIE BT O R AT
Ll bZCEHLZ,
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Land price per unit area in Tokyo

(852,1.13¢+03]
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Annual average real income per household in Tokyo
2000 2001 2002 2003

1,000 JPY

[278,445]
l (445,470)
. (470,486)
B ¢so0m

(498,508]
l (508,518]
B s1som
B 275
B svrsm
. (547,558]
. (558,568]
[ (se8579)
. (579,590]
[ 906021
| eo2ste)

(616,633]
(633,654]
(654,685]
(685,745]
(745,1.23¢+03]

B 66 HIX 23 KNI T HMERIEHFRDIAM

1—3. HFETVLRER

AMFFETIZ2E R SRV o7 VO CTH & ARl i R O BIER A MR RE T 5, — MR IC, MU CFTS, A
REDT X%, HOBLAHLS OBLNE D E L OBIIEI R A2 = T 5L TERY, Zivae 22
BILND, BB HlL X D Al 138 3 D HiL X D Al L B L TV A AT HEME 2N VO T2 | (cross-sectional
dependence) CD 23 EUIENR M CT/3A T ADIRNTIEZ 1352 LS TEHRAHER AL CLES, 20D
RIS 2 FEDO—ONEMEHEIIT T D, HTET WTLL FDOIDITEDHID,

Apy = /129;1 WijApjt + B1Apop;: + B, ACDR;
+ B3AODR;, + Buly;e + Xi¥Vi + i + @ +uy (1)
with u; = pZ?’zl Wil + & €t~N(O, a?) (2)
where xj, = (AHOR;;, ACBD;;, AF5-9;;, AF10- 14, AF15;,)
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7272, (D) DAp;, 1THA 112815 ¢ HIOHATEE NS, Apop,, 1E A OHEMST ACDR;, 1% 14 5%
PUF A28 15 555 64 5N TS H DD OISy AODR;, (X EFHER AN NRE OB )| Ayy,
(TATEORINNSGY xj, 1T br— VR py THFESI— @ 1TFEXI— wy; (TZEMT =AM 11T
2SR H CAEBIRER, w; 13RAZETH THD, BEZETHITH CHBREK p BLODKELHE g, ORITHE
Do Flo, DAL & 1370, 31 o DIEBDAITHEN, ZERIFHERRRE S TII<ELEAZD LD
IROANZHED IO wyy ZHWTahr—/b 4%, Fio, arbr— VA xj, 1213, FFHEEHREATR
3 AMHR;. LT ~DT 72 A%7R74 ACBD. BIAEFEOHIX i ([CBITH~r var B HE R
TAs BEFEND, EBIT As 135 BERETHD 9 BEEET(F5-9) . 10 BERETHME 14 BEEEC (F10-14) | 15
BEEECLL B (F15+) THHLTZ, BRI EDRIOT — X2 O TIE, #iffiiXE H 5w fE &
DR HAT A B OB R A FREE L =D BITHEEZ IS 72H O T, A A KA ARSI DN T
FEBFHEDRIE B IZOWTOT =X OWTHRHEEA T >72b D Th D, FTfse CBD 2OV Th%f
BAEEER LTz, BLFOF 13 13 AL OFRFFH ThDH, IHIFK 14 TrEEHEA M OHEBIREK
R T D, @b (A ODR) LT (Ay) EHUE (A p) ORI O BREIEE N TN A LIEILRST
BY . B LIXHAEIC T %E )% IS0 BRI SN &0 T 2 AT RetEE RIB L TD, LA
T T, ZDMDOEE DA T 7252 T, 7edob @l b Ul 28 8% 5 2 TOD) R T2,

#* 13 FabwEEt

Descriptive statistics.

Mean St. dew. Min Max CD test CIPS test NxT
Ap -0.0015 0.0553 -0.2215 0.3225 7171.66%** -1.90***  2785x15
Apop 0.0094 0.0385 -0.8635 2.7248 111.13™**  -0.94 2,785x15
ACDR 0.0039 0.0535 -2.202 2.5576 274.71**  -1.10 2,785x15
AODR 0.0220 0.0407 -0.9045 1.0304 261.07***  -0.79 2,785x15
Ay -0.0068 0.0591 -0.6318 0.5654 4986.77*** -2.47**%% 2 785x15
AHOR 0.0034 0.0584 -2.3979 4.6092 1165.82*** -0.98 2,785x15

ACBD 0.0132 0.0168 -0.0272 0.2215 739545 -1.63** 2,785x15

£ 14 ZHEEOHEE

Correlation between variables.

Ap Apop ACDR AODR Ay AHOR ACBD
Ap - - - - - - -
Apop 0.0090 - - - - - -
ACDR 0.0477 0.2976 - - - - -
AODR -0.0520 -0.3840 0.0367 - - - -
Ay 0.3771 -0.0164 0.0032 -0.0070 - - -
AHOR -0.0464 0.0927 0.2042 0.1850 0.0615 - -
ACBD 0.5449 0.0335 0.0447 -0.0265 0.2652 -0.0219 -
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# 15: ERSHTRER

all resi resi (low) resa (nud) resi (others) com
Total effects
Apop -0.0532 -0.0507 0.0134 -0.0908 -0.0514° -0.0185
(0.0145) (0.0350) (0.0540) (0.0345) (0.0274) (0.0205)
ACDR 0.0209 0.0639* 0.0508 0.08626™ 0.0058 0.0136"
(0.0099) (0.0207) (D.0314) (0.0232) (0.0147) (0.0082)
AOQDR 0.0085 -0.1486 00777 01534 0.0624™ -0.0084
(0.0133) (0.0275) (0.0307) (0.0277) (0.0278) (0.0186)
Ay 0.0740 0.0662* 0.0911* 0.0504 0.0556™ 0.0502*
(0.0125) (0.0151) (0.0175) (0.0162) (0.0153) (0.0111)
AMHR 0.0140 0.0684" 0.0578" 0.0271 0.0222 0.0077
(0.0090) (0.0211) (0.0328) (0.0179) (0.0173) (0.0129)
ACED 0.5625" 15816 27471 1.9680" 12229 0.3634™
(0.1320) (0.2330) (0.3428) (0.2969) (0.1725) (0.0965)
As(F59) -0.0004 0.0026 0.0033 0.0022 0.0005 -0.0032
(0.0014) (0.0020) (0.0020) (0.0023) (0.0020) (0.0021)
As(F10-14) 0.0051* 0.0053* 0.0064 -0.0007 0.0036 0.0034*
(0.0017) (0.0031) (0.0043) (0.0032) (0.0025) (0.0018)
As(F 15+) 0.0033 0.0137* 0.0226 0.0126" -0.0126™ 0.0015
(0.0032) (0.0063) (0.0162) (0.0072) (0.0050) (0.0037)
Regression diagnostise
R-squared 0.9635 0.9800 0.9890 0.9839 0.9640 0.9474
N 2784 1773 577 460 338 515
T 15 15 15 15 15 15
lambda 0.8728 09378 09115 0.8818 0.7579 0.7012°
tho 0254 02544 02708 01711 02014 0.0058
cutoff 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m
PCD -l.eld -1.802° 0.167 -1.436 0.769 -1.969
IPS -147.078 -131.056 -73.551* -63.433™ 53417 -58.815*
CIPS -2.354* 2510 2,687 2952 -2.993% 2,314

#F 15 (3 RAaRL 0D, £ 15 @ 21 fTH® all 1T 70 rest 135 1 FER OV 2 fEfE
JE I, resi(low) (255 1 Fl K OVEF 2 RIS (1) o A Mgk, resi(mid) 1358 1 FEL OR 2 Flirh g &
J B P HuIE resiothers) [ (Y5 Mt ds L OV [ (E 5 H5E, com 1Xp5 Mk A R L CD, il
DHHZRTAODR BEEHIBICE W TIIAEICALRS>TODIEND, F{EHIRIZ W TS i
{3 A TWD HIEI E & HTT 2ME N L CODHAICSH HZEDH BN Ao T, SHIT, HIK ORI fE M2
BRI DACBD LTS E R T Ay ITABICIETHLIEND, IS E MUK O FIMEME DS Il 12 5% 25 52
HRENZED 30D, F72, PCD X Pesaran’s cross-sectional dependence test DI T, # E R RiT
CD BHHZ LA EWRL T, 22MEH R DM EMEEZRRL T, IPS(Im-Pesaran-Shin panel
unit root test) 335 TN CIPS(Cross-sectional dependence augmented IPS test ) |3Z2 M AOFHEI %2 & &
LIZET B W THALRBEIE T 20, BN BR1 SO0 %R THME L8 D, 4
DN DI 72 B ORERYT — 2 Tl DRER OZEEN, T EVB T OO R U A LT
TWAHAREEDH Y, ZO L REBZ AR 5D EFH, ZOWA | BE ORUGFIHT AT RIHEH A
DT ZNHDIREIZ L > THARDIFAEDO A WA R T OMLE R DD, & 14 &K 15 M HHAHIE
sy, Bt s, CBD HMZ I OW TR ZFF O LT FE R RV EWVIOFERIGLNTZA, A A
HEIMACOWTUTRAARZFF O LWV A BRI TEIRN LW Z 7R LT,

TIEEIGIZE DL AN =X L THIZ 5| E T TWDDIEAIN, £T 1, mlinE DT OHlH)
IZES TREOMIFZEATE R HOWITEWFEEZ AR RO - MK T 32 &V )G A
RRAET 20 BRAEDTZDIZ (1) DERET M, I BB AN DFERORZEHEZMZTZLLFOET
NEHERHT D,

N
Apie = 1) wybpje + Brophpopic + BeorACDRy, + foprBODRy,

j=1

+ ByAyie + Boprxy(BYie X AODRy) + Xip¥i + i + @ + Uy (3)
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with w, = p XY wjlj + &, €:~N(0, af) (4)
where x;t = (AHORit, ACBDit, AF5- 9itlAF10_ 14itlAF15it)

RICAZZEH DO B DN EL 72U Rl ST HICE I L TV A2 8725, X 68 Zflio CifH.IC
BIAZET D, ZNETORHNS Bopr <0 THHZENDLIDOT, Hiffli & m b3 O BIRITATE O
RN WA TILER(0) TRIND, PTG/ EEMN$ 5 Sl T 2R ICH L0 0, AKT
BHIVEFTFON AN HZETEAR(0) DS EMR (DI FATREE L 72b O A, Hiflik @# b OBIfR TH
HIXTThHD, LOLRBE AU Boprxy > 0 LT DL EBEL(D) TRINDIDICH I THDHITL
TSRO T ONIE 2 5 L THL S B ORI EA TOBEVIBRNHHZ LI/, oFD, &
(22 DIEE I ORI 2T FUSASKEE A TEDEED, FIFOHRIN S DDA TERNZ L%
RLTWD,

RICZ DO HORBIZHT=5 | @Al S Lo TR P ZEAL T D7D B TF ISR S 415 KO 2 FME M
DRI E T Z ST T2 AN EENE T T 2720 | HliME T 3580 A REET D, (Ra
2 ORGEZHT--> T, @iib3EE CBD Aa7 DR ZEHTHDHACBD,, X AODR,, %A T-LLFDE
TIVEIRETT D,

N
Ap; = /12 WijApjt + BpopApODit + BcorACDR;: + BoprAODR;;
=1
+ ByAYit + Boprxcep (ACBDyy X AODRy) + X Vi + ty + @¢ + Uy (5)
with w, = p X\, wijuj + &, €,~N(0, a?) (6)
where x;t = (AHORit, ACBDit,AFS— 9itlAF10_ 14,1, AFlSlt)
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=

Aps

Apy [T

Aapy

» AODR

0 AODR,
Ap = Bo + BoprAODR + B,AY + Byprxy(AODR x Ay) + X'B, + ¢
= ) ) )
B 67 a1k

=

Apy

Apl'

)

» AODR

0 AODR,
Ap = Bo + PoprAODR + BeppACBD + Boprxcep(A0DR X ACBD) + X'By + ¢
) ) ) =)
B 68 {an 2 Bh

I Tl REHDOFF F A LRIUT S EM LRI O b A @ E THIlZ 5 £ T i CnDaZeilid,
68 13 2 DA &EZERL TD, GG 1 E[RIERIZBopr < 0 THHIENDLNDLO T, Hiffi =i b
RO BRIIFTFOFENL2NG A TIEEAR(0) TREIND, CBD 23032 L Hiffit, #I19-2B96R12
HHZ DD, AR THIUE CBD O EBNINHHZETEAR () HEMR(DIATBEIT 1L ThH
D, B LR S WK THDIZEFMEMEN M) E L THL 2 Ok O I T 2128 ERLane
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WHZ LT D, ZOZEND, w3 O T E U IO EW ORI M2 TR LW 2 LB RS T3
STNDHERRDTENHIRD,
B ZODRBO TR ZZEK 16 1:bFE 18 1TR T,

K 16 (EHRFEMRERO

income CBD the nearest station
high Tow high Tow close far
5] @) 3 @) (3) (©) @) (8) ) (10) (11) (12) (13) (14) (15) (16) (17) (18)
Total effects
Apop -0.1467+% -0.1500%* -0.1475%* 0.1563** 0.1585** 0.1563** -0.0924% -0.0961* -0.0943* 0.1067* 0.1025* 0.1060* -0.0821** -0.0799** -0.0825** -0.0653* -0.0727* -0.065%9*
(0.0388) (0.0377) (0.0374) (0.0361) (0.0401) (0.0360)  (0.0455) (0.0412) (0.0427) (0.0431) (0.0476) (0.0453)  (0.0310) (0.0307) (0.0313) (0.0390) (0.0379) (0.0383)
ACDR 0.0925** 0.0935** 0.0926** -0.0658* -0.0690* -0.0688**  0.0747** 0.0756** 0.0752** -0.0609* -0.0633" -0.0641* 0.0755** 0.0749* 0.0758"* 0.0058 0.0031 0.0008
(0.0217) (0.0224) (0.0216) (0.0269) (0.0270) (0.0242)  (0.0238) (0.0211) (0.0241) (0.0344) (0.0334) (0.0341)  (0.0198) (0.0187) (0.0194) (0.0267) (0.0272) (0.0276)
AODR -0.1061** -0.1094** -0.1084** -0.0862** -0.0852** -0.0865**  -0.1806** -0.1877** -0.1870** -0.0402 -0.0424 -0.0397 -0.1560** -0.1601** -0.1613** -0.0937** -0.1008** -0.0951**
(0.0306) (0.0308) (0.0282) (0.0286) (0.0286) (0.0294)  (0.0366) (0.0375) (0.0342) (0.0296) (0.0271) (0.0304)  (0.0251) (0.0275) (0.0258) (0.0248) (0.0247) (0.0243)
Ay 0.0726** 0.0720** 0.0737%* 0.0218 0.0172 0.0192 0.0603** 0.0612** 0.0621** 0.0629** 0.0614* 0.0591* 0.0586™* 0.0622** 0.0608** 0.1023** 0.1017** 0.1012**
(0.0164) (0.0156) (0.0166) (0.0220) (0.0198) (0.0224)  (0.0159) (0.0161) (0.0171) (0.0259) (0.0272) (0.0266)  (0.0128) (0.0135) (0.0132) (0.0148) (0.0157) (0.0164)
ACED 2.1580** 2.1406** 2.1375%* 0.6034** 0.7557+* 0.7448% 14773 1.4509* 1.4504™ 1.5974* 1.8307+* 1.8513* 1.6299** 1.6064** 1.6102%* 2.0068** 2.0839** 2.1351%*
(0.3129) (0.2900) (0.3228) (0.2129) (0.2121) (0.2255)  (0.2693) (0.2713) (0.2646) (0.3637) (0.4091) (0.3993)  (0.1927) (0.1889) (0.1963) (0.2536) (0.2722) (0.2622)
0.0650 0.1303 -0.3031 -0.0637 0.0953  -0.0266 0.4098 -0.2549 -0.1166
(0.2654) (0.2791) (0.3705  (0.3014) (0.2941) (0.3504) (0.3819)  (0.2149) (02177)
ACDR * ACBD -0.9458 -1.1289 -4.4763%+ -4.2090%+ -2.7378* -2.8530* -4.3842% 4 8142% -2.7458* -2.5976% -3.0757+* -4.6006+*
(1.2293) (1.4265) (1.0791) (1.0784) (1.3292) (1.4925) (1.2581) (1.2508) (1.0971) (1.0170) (1.0612) (1.0331)
control vari. v v v v v v v v v v v v v v v v v v
Regression diagnostics
lambda 0.9076** 0.9075** 0.9076** 0.907** 0.9064** 0.9065** 0.9076% 0.9074* 0.9074** 0.9372%* 0.9372%* 0.937*+ 0.8688* 0.8686"* 0.8686"* 0.9358"* 0.9357** 0.9353**
rtho -0.1537 -0.1539* -0.154" -0.441"* -0.4393"* -0.4392""  -0.1635" -0.1647" -0.1646"" -0.3447" -0.3428" -0.343"*  -0.2591*" -0.2598"* -0.2599"" -0.4637" -0.4624"" -0.4621"
R 09802 09802 09802 09777 09778 0.9778 09773 09773 09773 09837 009838 09838 09742 09742 09742 09872 09872 09872
N 868 868 868 873 873 873 883 883 883 889 889 889 881 881 881 872 872 872
T 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000m 1000m 1000m 1000m 1000m  1000m 1000m 1000m 1000m 1000m 1000m 1000m 1000m 1000m  1000m 1000m 1000m  1000m
PCD 0964 0988 1000  -2179* -2.188% -2.185" -1.147  -1.202 1177  -1.885* -1.864* -1.885* 0663 0626  0.640 1.029 1.165 1.089
Ps 88,454 -88 483" -58.481" -94 471" -94.412" -94. 413" -93.343"* -93.363" -93.372" -98.155" -98.125""* -98.158"*  -90.287*" -90.391"* -90.398"" -100.828" -100.920" -100.856""
CIPs -2.408"* -2.409"* -2.411"* -2.880™ -2.915%* -2.904™* -2.420™* -2.416™* -2.423%* -2,629%* -2,622%% -2.625™* -2.422% 2,417 2,418 22,795 2,780 2,793
# 17 RHREERHERO
high CBD low CBED
high income low income high income low income
e} @) 3) ) ) (©) 7) ®) ) (10) a1 (12)
Total effects
Apop 01425 014437 01424 0.0798* 0.0931* 0.0794* -0.0364 -0.0379 -0.03e8 01268 0.1203"  0.12e4™
(0.0448) (0.0443) (0.0473) (0.0466) (0.0464) (0.0468) (0.0451) (0.0447) (0.0460) (0.0411) (0.0426) (0.0427)
ACDR 0.0867** 00873  0.0867*"  -0.0185 -0.0199 -0.0185 -0.0223 -0.0243 -0.0248 -0.0757 -0.0759* -0.0759*
(0.0233) (0.0242) (0.0226) (0.0293) (0.0295) (0.0260) (0.0322) (0.0339) (0.0334) (0.0306) (0.0315) (0.0317)
AODR 01203 01209 -0.1202** 0142317 -0.1224**  -0.1250* 0.0946** 009577  0.0952*  0.0142 0.0142 0.0150
(0.0383) (0.0384) (0.0418) (0.0367) (0.0384) (0.0382) (0.0308) (0.0282) (0.0307) (0.0302) (0.0300) (0.0305)
Ay 0.0549** 00338  0.0549*  0.0204 0.0193 0.0199 0.0100 0.0120 0.0128 0.0615* 0.0532* 0.0503*
(0.0180) (0.0180) (0.0203) (0.0181) (0.0201) (0.0182) (0.0285) (0.0262) (0.0269) (0.0320) (0.0303) (0.0306)
ACBD 1.7833**  1.7900"* 17847  0.3076 0.3689* 0.3350 15590  1.6637** 16736 14040 16175  16163*"
(0.3265) (0.3856) (0.3583) (0.2068) (0.2023) (0.2065) (0.4368) (0.4667) (0.4535) (0.3058) (0.3665) (0.3665)
0.1003 0.0973 -1.2378* -1.0336* -0.1042 0.0620 -0.3457 0.1247
(0.3221) (0.3203) (0.4121) (0.4804) (0.3120) (0.3249) (0.4355) (0.4357)
AODR = ACBD 02015 0.0582 -3.2231"*  -2.3834° -1.8484 -1.9315 42191 -4.3230"
(1.4650) (1.7578) (1.1824) (1.3053) (1.2608) (1.2928) (1.2939) (1.3541)
control variables v v v v v v v v ' v v v
Regression diagnostics
lambda 0.8844™  0.8844™  0.8844™  0.8518*  0.8517"  0.8515™ 09034 09037  0.9037* 08762  0.8764™  0.8764™
tho 016717 016717 016717 -0.2962° 0294 -0.2951% -0.2875"*  0.2886™*  -0.2886™  -0.31e4™  -0.3152""  -0.3154"
R’ 0.9769 09769 09769 0.9751 0.9751 0.9751 09868 0.9868 0.9868 09793 0.9793 0.9793
N 437 437 437 433 433 433 435 435 435 438 438 438
T 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000 m 1000m 1000m 1000 m 1000m 1000m 1000m 1000 m 1000 m 1000m 1000 m 1000m
PCD 0.393 0.355 0.367 2,074 2.072% 2074 -1.522 -1.504 -1.510 -1.678* -1.643 -1.652"
IPS -62.056™  -62.110"*  -62.110" 69529  -69.443"  -69.463"" -69.888"  -69.929"  69.9477 64939 64923  -64.892"
CIPs -2.240 -2.238" -2.238" 2822 -2.830" -2.831 -2.883 -2.893 -2.889" -2.653" 2743 2727
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& 18 (XHMRFERERG

close to the nearest station far to the nearest station
high income low income high income low income
(13) (14) (15) (16) 17) (18) (19) 20) @1 (22) 23) 4)
Total effects
Apop -0.1589* 01569  -0.1593*  0.1520* 01611  0.1526™ 0.1351"  0.1453""  -0.1400**  0.0507 0.0482 0.0506
(0.0420) (0.0381) (0.0386) (0.0360) (0.0336) (0.0334) (0.0485) (0.0488) (0.0448) (0.0349) (0.0392) (0.0369)
ACDR 0.1023**  0.101e**  0.1026™*  -0.0430 -0.0454* -0.0436* 0.0984** 00998  0.0902**  -0.0514"  -0.0530* -0.0518*
(0.0243) (0.0238) (0.0239) (0.0270) (0.0240) (0.0249) (0.0334) (0.0349) (0.0295) (0.0268) (0.0283) (0.0257)
AODR 01214 01227 01237 -0.0210 -0.0200 -0.0222 -0.0708*  -0.0768%  -0.0757*  -0.1097* 01166  -0.1098*
(0.0292) (0.0318) (0.0304) (0.0294) (0.0265) (0.0264) (0.0332) (0.0299) (0.0349) (0.0251) (0.0273) (0.0262)
Ay 0.0600*  0.0619*  0.0606™  0.0050 0.0032 0.0051 0.0841*  0.0820*=  0.0876™*  0.0099 0.0347 0.0091
(0.0150) (0.0151) (0.0152) (0.0182) (0.0184) (0.0182) (0.0181) (0.0168) (0.0181) (0.0230) (0.0224) (0.0232)
ACBD 1.6350**  lel27**  lele2™  0.6530**  0.6972**  0.6851** 25177+ 2.5059*** 25437+  1.0128**  09767***  1.0337**
(0.2588) (0.2841) (0.2917) (0.1892) (0.1987) (0.1940) (0.4299) (0.3937) (0.4336) (0.2889) (0.2466) (0.2753)
-0.1204 -0.0822 -0.9279 -0.7306* 0.6183
(0.2359) (0.2349) (0.3772) (0.3864) (0.4524)
AODR = ACBD -0.9581 -0.8320 -2.5389  -1.8770* -2.0618 -3.2967* 0.8690 -0.3903
(1.2989) (1.2825) (1.0847) (1.1580) (1.4570) (1.4610) (1.0097) (1.1352)
control variables v v v v v v v v v v v v
Regression
dingnostics
lambda 0.8373**  0.8372**  0.8372™  0.8234™  0.8233"*  0.8233" 0.9138™  09138™ 09137+  0.8898™  0.8905**  0.8898""
rho 01491 01496 -0.1498*  -0.3907**  0.392* -0.3503* -0.2861"  0.2855*  -0.284" 0.4ed7 04e36™" 046457
R’ 09733 0.9733 0.9733 0.9733 0.9733 0.9733 0.9887 0.9887 0.9887 0.9843 0.9843 0.9843
N 429 429 429 428 428 428 423 423 423 423 423 423
T 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m 1000m
PCD -1.354 -1.356 -1.353 0.628 0.594 0.644 -1.674* -1.726* -1.739¢ -2.073 -2.124% -2.071*
s -60.978"  1.025""  -61.028*" 04377 -o4.346™" -64.331° -©4.576"  £4.6717"  -64.556"  73.802%*  -73.799**  73.808*
CIrs 2,621 2618 -2.620% -2.353 2,353 2352 -2.295% -2.285" 2294 -2.590" 2585 -2.592+

# 16 2HFE 18 [FKHEOBIENNY T N A2 EILTD 2 CHGEEAIT-72b D Th D, £ 16 T
FTG 3 E ORI AR S, CBD A7 28 b itk & AR IR . BRSNS U vHitsk & s Bk 2 DT
I ER LIRS R T D, % 17 13 CBD A2 7 73 @ O HUs SR HILE o0 1 CEBIZ T2 @ O Hids SR
R 27 N —T 55 T LR T 3 18 TR Bim O itk by WO Hk o th CRAE DS m =) 7 SV
TN EIE LIRS Ch D, 7285, high & low [T RIIMINOBEONEEEZ LD | BT RENT
N—"7"% high, /INSUMEE ST NV—T"% low EL TS,

INEDYTH TN TOREEDKER Boprxy PIFHINRAEIRD T —AIDIRNZED 3T, £
D TR BRI D YT I3 A RN BIE WD TR MR T Ch AR 238D, IRIZ. Boprxcsp
DFFFAZHONWTIEEL DT —ATIEE R 5T, FRIFME MRS CEE THHZEH 71D, b0
FRRERS R, i b & il o B OFHBIBMRIZFT ORI L2 DLV Kb T LA BiIFDZKIC
DR DD LD 3 hr oz, ElE L O THE - A~OT 7B AR B WEWSFIME A 250
BN | IO HIR A B IR U T2 DU T IS JE S FINE M D B HIR S R O AR L
STEEZERLTNDEEBZDTEN KA,

RICEEIIED H DG E &SR LS HAGIC 5 2 D5 B INEL 7R B LN U DWW THREET B,
EHOFLREILRIZE>THA DT 2L, BOFLRDE OHIRD Bopr DMEWHIROREIVE
KRB ENERGFET D, DED, L F RN E WA ITEESL THIHCF AR T2, mil bR
RS THOHUI A HEVE F LNV Z 2R T 52810725,

FEALITER 19 TRLTWAIEY, BFb R RN E O HISIC B WO Tl b 23S i 2 5 2 2 3B A N fn S
NTNBEVHZ LAz,
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K 19 BEBBEORFE

all income level

high income level

low income level

high MHR low MHR high MHR low MHR high MEHR low MHR
(1) @) 3) (€] ) () @) 8) ©) (10) an (12) a3) (14) (15) (16) a7) (18)
Total effects
Apop -0.0588 -0.0640 -0.0584 -0.0651* -0.0561* -0.0639"  -0.1739"* -0.1769" -0.1760"* -0.1720" -0.1662+* -0.1738" 03137+ 03194 0.3211%* 0.1022** 0.1099** 0.1006"*
(0.0410) (0.0425) (0.0439) (0.0315 (0.0327) (0.0301)  (0.0520) (0.0578) (0.0542) (0.0342) (0.0326) (0.0341)  (0.0553) (0.0566) (0.0496) (0.0385) (0.0404) (0.0367)
ACDR 00235 00283 0.0240 0.0455° 0.0383 0.0402° 0.0741** 0.0770%* 0.0761** 0.1268** 0.1220"* 0.1244**  -0.1623"* -0.1682* -0.1684* -0.0754* -0.0768"* -0.0767**
(0.0232) (0.0221) (0.0215) (0.0228) (0.0241) (0.0232)  (0.0246) (0.0249) (0.0240) (0.0276) (0.0242) (0.0254)  (0.0360) (0.0336) (0.0319) (0.0249) (0.0270) (0.0277)
AODR -0.0624* -0.0673* -0.0690% -0.1772%* 0.1757** 0.1834**  -0.0846" -0.0883* -0.0897* -0.1489"* 0.1464"* 0.1542** (0.0590 0.0566* 0.0640° -0.1144** 0.1185% -0.1196"*
(0.0312) (0.0349) (0.0325) (0.0224) (0.0252) (0.0251)  (0.0404) (0.0447) (0.0400) (0.0271) (0.0259) (0.0247)  (0.0354) (0.0354) (0.0350) (0.0316) (0.0335) (0.0296)
Ay 0.0974"* 0.0972** 0.1008" 0.0564" 0.0707** 0.063&™  0.0803** 0.0813** 0.0820™* 0.0637** 0.0760"* 0.0676™*  0.0496" 0.0554™ 0.0515" -0.0065 -0.0128 -0.0096
(0.0148) (0.0150) (0.0153) (0.0136) (0.014%) (0.0152)  (0.0172) (0.0174) (0.0193) (0.0133) (0.014%) (0.0147)  (0.0257) (0.0262) (0.0254 (0.0204) (0.0210) (0.0211)
ACBD 24579 24925 24814 1.2541% 12293 1.2389%F 26214 2.6130"* 26140 1.6006™* 14804 15049  1.5578" 1.6686™* 1.6552° 0.2860 0.5117 0.4770°
(0.2814) (0.2737) (0.2476) (0.1877) (0.1991) (0.1971)  (0.4220) (0.3805) (0.3940) (0.2326) (0.2344) (0.2449)  (0.2437) (0.2628) (0.2224) (0.2436) (0.2481) (0.2426)
AODR » Ay 03321 0.7092¢  -0.9166%* -0.5533% 00131 01210  -0.6440% -0.4516° 05138 1.0152% -1.0953* -0.6703
(0.3540) (0.3470) (0.2489) (0.2380)  (0.3847) (0.3605) (0.2288) (0.2340)  (0.4703) (0.4636) (0.3692) (0.4130)
AODR  ACBD -5.0280 -5.7305 -5.9285" -5.3082"* -2.4366  -2.5723 -3.5860" 29313 -4.4894" -5.3007" -4.9233 -4.3497"
(1.4557) (1.3350) (0.9855) (1.0291) (1.8488)  (1.9400) (1.0216) (L.1461) (1.3503) (1.3026) (1.1681) (1.2221)
control vari. v v v v v v v v v v v v v v v v v v
Regression diagnostics
Lambda 0.9204"* 0.9198™ 0.9197* 0.8934™ 0.8923" 0.§924™*  0.8979" 0.8979"* 0.8979"* 0.853** 0.8525"" 0.8526™  0.8996™ 0,995 (0.8985" 0.§443"* (.843" 0.§429"
tho -0.3841% -0.3826" -0.383"* 0,451 -0.4503" -0.4519"  -0.2622"* -0.2626" -0.2625"* -0.4616" -0.4621%* 0.464**  -0.5704* -0.5688"* -0.5686™ -0.3128"* -0.3083"* -0.3076"
R 09814 09814 09814 09739 09739 09739 0.9811 09811 09811 09716 09716 09716 09794 09795 09795 09744 09744 09745
N 876 876 876 875 875 875 431 431 431 436 436 436 421 421 421 123 423 423
T 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000m  1000m 1000m 1000m 1000m  1000m 1000m 1000m 1000m 1000m 1000m  1000m 1000m 1000m 1000m 1000m 1000m  1000m
PCD 0.886 -0.904 -0.905 1195 1241 1147 0336 0337 0337  -2.033% -2.042% 2.042% 0023 0091 0021 1238 -L184 1179
PS -88.762 88,798 -88.795"% 98,092 -08.120" -98.126"%  -61.609"% -61.611"* -61.608"* 67.259" -67.278%* 67.081"  -60.432 -60.385"* -60.420" -68.780"* -68.778"* 68,783+
cres 2502 2.507*% -2.507% 2712 L2710 27110 2447 2.448%% D447 23020 2.662%F 2737 2.790% -2.786™ 2787 -2.566™ -2.564" -2.563"
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WML, [BIZEF ORI 69 1R T IO REIT/ L TV, At 7,556 7L a2 LT,
HBHEIY , BOEER. FETTRE X =00 WTP (BT 2ERICHOWT, TZ0ft ], Thhbre
W TR LW ERIE LA T — 2 &R AT L= 7 A 8ad 3,813 LleoTe,
#2012, ARHAETHEALIZREDL OGO N EROTRHEHREZ R T, HHFI, BE TR, Flmo
T =23, 3, (D) THHT DI, BIE#HO HC 2R T 270,

‘0
Respondents’ Residences - (/J\M %

0 125250 500 km
(I S

X 69 WIP SA&E DEIZEE 55T

% 20 WTP SELELN-F— 2D kis &
WIP FH#E 7 — 4 (N = 3813)

B Ty RERZE RUME BOKE
HEHFIA 616.73  388.82 100 2500
BEFH 14. 74 2.16 0 21

GRI 43.73 11.31 19 64

el 0.56 0.50 0 1

TR R 3.57 0.98 1 5
WIP CKBGFEEE) | 786.01  1804. 19 0 19500
WTP (JE /15 2 754.69  1708.76 0 19500
WTP (H/IvK ) 587E) | 768.45  1738.47 0 19500
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ENBEFEREFTOT — 4
EROBEEHITIT WG & 5 BEAFR BT DAL & BB MEIL, BAERTRET XL £ —I2x5 7 2538
%i%:icl—i B ST D AREM N H D, ABFIETIE, %ﬁ%ﬁ*mz’n%ﬁéT ET L X —DFEH
WHEIC -2 DB LT 57-D, 20194 1 H ¥ TIZHARENICHEE S - FAERTRE - JEHAER
ﬁ'éi%/l/f\'_%\éﬂa}]ﬁ%E.?U%\éaa}]ﬁ@wf"ﬂﬁi&T Z xRz, BARRET RV F—IZ DN T,
KB EAT (IMW BLE) . B3 ERT (80KW LA L) . /K358 & AT (1OMW Kfif) D7 — % & v,
FEFAEFRET RAF —IZOWTIE, KDFEEFT (MW BLE, SA A~ R RBEEZ GTe, 100% /31 2
Y ARREZERLS) . )3T, KB K )5 ERT (LOMW BL &) D7 — 2 & Hvie,

. Nuclear

®  Thermal

*  hydropower(10MW or more)
Solar (Visible)
Solar (Invisible)
Wind

¢ minihydro(less than I0MW)

0 125250 500 km

X 70 SATICHWREROSAN (R4 - ESLERFERTIERT)

SN U7 B s AT 421 B, /K IIREERTEE 1. 838 k. K IRETEIL 334
B RS ERTEIT 17 B /KIS BT 550 B L e o T D, BATR B ERESN
TWD KB EITICOW T, RO WK ET & [HEE iOD{EEb‘(I:/WiD/\iEBm
ok kL _ux%éﬂﬂ\é%@%ami:%z‘n%é*% D2 DPHEN TN D, ZDHFEIC

. ARTRERME RS AT 758 k. AR KR OEIEEERT 6386 KLA i Jﬁﬁﬁ L7z, Zhic
0. 2 B TR ENOVBMEDORBLRET 52 LNAREE RoTe, Todb, FREICKE
ENTWA/INRBIRB I E S 2T JMTOWTIE, FOZERIBEHRICET 27— % DHIRNH 57~

B, AT EH TV,

AER, BREXR, AIEXRICBET IS U Y FLRILOT—4
AWFFETIL, ERO HC ik, @hE, #E. HAE/ L), 00 NC Rk, L, )1 -0,
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K& e, HIEERZR L) PCGERE., B4, Bk, e L) ORELZTRL720DI12, FHEHN
RS L7 BHA® HC, NC, PC T —# ZH\5, HC, NC, PC 5 —# %, Inclusive Wealth Report
2018 (Managi and Kumar, 2018) CHE/R S 3U72 HIEICHEL T, NASA OfFET — 4 Z VT 30m A
vV a LUV TR LTV Binggi et al., 2020) [¥] 71 (%, AHBFFECHIH L7 HC, NC, PC T —
ZDORMHTHD D,

20~100 100~600 - >600 /million USD

O Main Cities Prefecture Boundary

X 71 IW(E)., HC(EE)., PC(ER). NC(B) d~=v 7
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BERAEIRLF—RTUOOYILT—4

FHAEFRET XL X —EEOBEART vy LD L~ULREEJED WP IZ 8D L 5 7 5
ZDNEPFRLTDIT, B (2017) DEART v LT — 2 W, BART 2 ¥ LD
T, KESIE 500m 77U » KL, JBIE 100m 7Y v R LT o7z, HUKITIZ D0
TiE, B EEE S AT D ERIGURHE 21T o 72, Wt ARG (B, mokBiR72 &) &
FEREME(BRAE, EENLOEREZRE) #ZE LFHEiE o> T b,

Solar +  Wind
¢
- "u P 2]
2
) o :
0 125250 500 km 0 125250 500 km
[ T . [
v’ v
1] 1]
2 o
ot af
»  Mini-hydro
iz
i 0 125250 500 km
' I
f .
'0
N
o

X 72 KEBt3E (£ L) BA%E B L) F/IKAEE(T) DBART vV
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ik

AT RLF—IZxT 2D WIP 2SS MEORELE L, 7. ARIZBIT 5/4ER
RET XX —IThT D WIP ZiMliT 257 7 — MRENLELNLZT — X ZHNT, BEFRE
AT (A FTRE - FERAERTREZ MDD T) . BAEFRBET RV —DRT vy LT —%  AEART —
Z. BRERT =4 NLERT =& EOZEMIERT — 5 % ArcGIS VAT vt v 7 &2 HN
T lkm WH 7Y v RIZHEM L, A RTRET RL X — 20T DA M2 B IE O R EEN O /i %
Tolz, 7 — M THRLNIMEFHRSCEOMOT — & WP, HAFFL, Flh, BEFHK, =
BB ER &) 22 MER EBE L, 7,556 ADREFHEOT —Z %455 4,673 O 1km FHIE
7w NI LT,

(1) EEEANERDOHE
C. NC, PC DZE[fAa H T, [BI&F HC &2 DJEH D PC, NC DEEZH#HE L, 77—
[ HC DB HIZ SN TIE, Arrow et al, (2012) MRRL7- HFIEICHES, (1), 2. @RI
P THEIZE HC ZHH Lz,

Hp = e (o %A (1)
Z 2T, Hp IFEIEHE NEARE, o 1Z8F]=0, 085, ATHEEHTH 5,
p= J, TD) wtl) *e (- § *t) dt (2)

Z ZC. SPp 1EEIEHE HC OB, T IZBRLE (D) 2588 EFE £ TOFEEL, WD i
(t1) OMAFEL, 6 13EIF[HE=0, 085 Th 5, [FIZFE HC 1%, FIEH NHEREIC KA Z T T
T, UFo L icEHENS,

HCp = Hp * SPp (3)
Z 2T, HCp 13 E&E# HC TH B,

(2) BETRIRLX—OHENZEEOREER

ARFFETIE, £, BARICBIT 2 EA T RV F— D2 RO EER & £ D85

2V ’ﬁ‘éf:&b BT EIT. BATEDZRLX—RT ooy L TF—% HC F—% NC F—4#
— X EORFEERERT — 4 & BAERT VX —IIx 5 WIP, i, M. BEF

. ﬁmﬁﬂﬁk@?/&~%7~&%%wf\ﬁﬁu B D HAMRET R — DS NZR

PEDOYEEIR & Z DB AE M Uiz, K HE, BFE, F/IVK IR EOMHZHIZ B EO T

EHR & ZDEEE LTOET V&2 HWTHNT L,

y=a + Bg*G+Bh*H+ Bhec* HC + Bpc * PC + Bnec * NC + Bts * T5 + Btl0 *
TI0 + Bnb * N5 + Bn30 * N30 + Bw20 * W20 + Bre * RE +Brp * RP + u + ¢
(4)
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2T, G MR ERTHHEK THY . ZETHIUE 0, BMETHIUE 1 THD, 0FV,
DD G OfRE Bg 1E. MERNC L HHAEFRREZRALX—IIXT 5 WIP o kxRS, HI1LE
BIEREZRITHRALKETHY, 5 kM. 1 Z2REEL., 2%, @WXD 0 OF¥ Bh
X, FEBINEREIC XA FHARRET R LX —IZxHT 5 WIP O k& F£ T, HC 1EEIEH AEAR
Th b, PC.NC 1E, K RIEEHEH 1k EANOENATEAR, HIREREZRZTHFALHTH S,
HC, PC, NC IZEMEHTHY ., WDRXDOZNEDOEEDIEE Bhe, Bpe, Bne (X, [FIZHF HC |
K EIEFFEREL O PC, NC DK/ KD FHAEFR T RLX =45 WP OE(bEFKT,
T5, T10 X, ZFHEN4EEE fE 1 Skm BEPY, Skm~ 10km [& 0> k 1) R BT O IFEAE A 2T 20 12554
Thbd, ZNOLOEROFENITENT, 1IERETBHDHZ La, 0IFHEHNRNI LE2E
5, DF0, @XD T5, TI0 DIRE B 5, Bt10 X, KSFEEFROEEIC L 5 FHATRET
RNF—ITT D WIP OZ{bZERT, [FERIZ. N5, N30 X, £ 24 5km BN, Skm~30km [& 7D
R 13T OFAE R THALER TH D, %IW IZBWT, LIIREIRHLZ L&, 013%KE
AN &2 ERT D, 2F0, 4) XD N5, N30 OFFE Snb, Bn30 1E, IR EBHTOIFIE
\Z LD HAEFRRT R X —ITx6tT D WIP O a2 R T, W20 IE, 20km BN ORI S5 BT
DI EERTHALH CTH D, LIFREHNRSH D2 L&, 0IFREHMB 2N LE2EKT L, oF
V. @RD W20 OFRFBw20 X, KEUBIKIIFEEITOFAEIC L D HAFTRE= R /X —IZxT 5
WIP DAV AR, REIZ, AR XL X —REFOFELRTHHER TH S, Kok, A
7. AR DRFEETTRIZHOWT, FRIEE OBAFREIT~DOIrEE L, £HE T X /LF

FEBITORFLHIA 37 FOENEZEE LT, KBEIE 3kn IV\?& 3km~5km P&, A\ /)% 5km ]
N & Skm~10km &, /1K 7713 5km BN & Skm~10km B D 2 D255 T\ 5, FENIZB W T,

LIIRETRH D Z L%, 0 ITHETN RN EEZERT S, 2F 0, RO RE ORI B re 1X
BEfF A ATRE = L X — BT O FELS ;5ﬁ$ﬂﬁixw%~_ﬂ¢émP®KM%%¢oH
FRIZ, RP X, & BIEHF OBLIHISIZ T 2 & F/AERZRLX —OHEART v ¥ L (P) DIF(E
ERTHIALE TH D, BEEAOFMET — 2 12X 1ITEAP RS D L&, 0 ITEAP AR
W2 EEREWT D, DFV, XD RP O Brp 1%, FHAEFBET XX —FEFOEA P
DIFEIC L D AT FLX —2x9 5 WIP D& b & £ T,

Q) AEAREFRORBELABARED WP ITEX 8

ARFZE T, KEGHIFEBATOBGRIEN KR BED WIP (252 2 BERD 012, 1k
DENFEEHT & PR MEDOIRWREITIC 0 LT KR ET — ¥y ME W TENSHr 217>
oo FENTICIZLL T OET V& Wz,

vyv=a t+ Bg*G+Bh*H+ Bhe * HC + Bpc * PC+ Bnc * NC + Btb * THh + Btl0 *
T10 + Bnb * N5 + Bn30 * N30 + Bw20 * W20 + Bvi * VI + Bin * IN + B rpsolar * RPsolar

+ oot o (5)

Z 2T, G, H, HC, PC, NC, T5, T10, N5, N30, W20 X, )X TEZBELI-bDLFEEETHY . B

g. Bh., Bhe. Bpc. Bne. Bt5, Btl0. Bnb. Bn30. Bw20 ZFNFIUREKTH S, VI L

3km IW RO BRI ETOFAEEZETUALE CTH S, LITHRETNRHH Z k% 0
WEATNRN EEBEWRT S, Bvi & VI ORMTHD, [FERRIC, IN X, Skm BIPNICHRNE
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DIRNKG AT BT OFEEZ R THALEE CTH D, LIFREIRH DL L&, 0 ITHEN 20
ZEEENT S, Bin 1T IN OFHTH D, RPsolar 1E, (4) K TERR LD & RERISKEEH
FBEHTOEANP OfFFELZF L. Brpsolar I RPsolar DR TH 5,

21 1T, FHAEMRT RLX — OS2 BZEMEOVEER O 5T W T2 BB o s Fe R &
ZRY,
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F 21 REBRDOSITIHER Ui B OFRFEE &

B N4 28 YA ffd oo/ IMiE SN
PERI CBME=1, ZME=0) 0.56 0. 50 0 1
FEIN R
3.57 0.98 1 5
(B k=5, H=1)
[RI252% HC (M$) 1.85 1.44 0. 0090 14. 66
PC(B$) 1.55 2.24 0 14. 23
NC (M$) 1.44 1.18 0 8.57
K I)3&FEFT (5km EIN) 0.21 0. 40 0 1
k7358 & HT (5km~10km) 0. 26 0. 44 0 1
JE- 7738 ¥ AT (5km & PN) 0.0018 0. 043 0 1
S+ )3 AT (5km~30km) 0. 034 0.18 0 1
KK 158 BT
0.35 0.48 0 1
(1oMw LA ) (20km P&[A)
KA ERT (1HFR) (3km) 0.38 0.49 0 1
K38 EE T (HER
0.21 0.41 0 1
(3km~5km)
KB BT
0.20 0. 40 0 1
(FEHHFR) (3km)
JE\ 75 FE AT (5km FEN) 0. 035 0.18 0 1
J&\ 71 % EE T (5km~ 10km) 0.15 0. 36 0 1
HR/INK 356 AT (Bkm [EI ) 0.35 0.48 0 1
/K 338 EE AT
0.32 0.47 0 1
(5km~10km)
KIS EEE A P
0.99 0.076 0 1
&7V v R)
RS FEEE A P (5km BEPN) 0. 20 0. 40 0 1
RS EE A P
0.27 0. 44 0 1
(5km~10km)
HR/INAK F 158 FE BN P (5km [EPN) 0.34 0.47 0 1
H/INK S35 RN P (5~10km) 0.27 0.45 0 1
WTP CRE5 L3 E) () 786. 01 1804. 19 0 19500
WTP (R /358 E) () 754. 69 1708. 76 0 19500
WTP (Hr/hk J358 ) () 768. 45 1738. 47 0 19500
N = 3,813
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R

() AFRICBT 2BHEFRET RN X -T2 AEOREER & HRREDORE
#2213, KBDEsEMERBOZ, Hl L AR . BA%E, TIVKIBEB ORI EMEDOR
EERZ T LIZRER T D, afriE R bEE H Sz mid, (2) I TR 5,

# 22 HLZAEOREEROSHTRER

PN
N LN V]
K i R S5 E -
HWROH ) L
FEMHEER
85. 87 85. 73 77.51 68. 51
51
(57. 48) (57. 49) (54. 32) (55. 11)
131. 32k
T 131. 14k 123. 954k 137. 23k
k
SEfE
(28. 10) (28.07) (26. 43) (26.97)
90. 30k 90. 34kkx 80. 013k 80. 14sx%
[A1%- 3 HC (M$)
(21. 05) (21. 04) (20. 60) (20. 83)
-2.79 -1.79 11.66 -0.79
PC(B$)
(18. 29) (17.78) (17.68) (18. 26)
74. 60k 74, 61%%k 56. 5% 55. 14%%
NC (M$)
(27.78) (27.93) (25.51) (25. 69)
K15 EFT -62. 04 -63. 24 -53. 92 -63. 28
(5km [&IPN) (69. 13) (71. 06) (62.61) (6667)
KRBT 164. 04 163. 95% 175. 913k 118.81
(5km~10km) (85. 25) (85.59) (82.59) (82. 00)
JRF 15 BT 580. 07+%  —579. 82k —B541. T+ —522. 45%%
(5km & PN) %
(217. 82) (218. 49) (217. 80) (208. 84)
SR 15T 137. 56 137.88 176.93 203. 11
(5km~30km) (177. 24) (177. 33) (177. 35) (186. 52)
KBUEIK F1 558 82.11 81. 62 108. 38% 84. 79
AT (20km FEN) (66. 03) (65.71) (64. 86) (70. 63)
R T (R ) 138, A8k
145. 50%*
=3) (3km [&P)
(73.10) (64.61)
K s (|7 | -16.67
28) (3km~5km) (86. 39)
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K5t e BT Gk 5.25
HIFR) (3km FEIPY) (72.62)
KIGEFEEHEA | -43.94 -51.79
P&V v ) (321. 80) (320. 81)
JE\ 58 AT (5km 10. 66
P& ) (156. 63)
B35 T (5km -63. 40
~10km) (75.70)
JE ) S EE A P 21. 28
(5km &) (81.82)
JE )3 FEE A -36. 23
P (5km~10km) (67.89)
H/K ) FE BT 102. 48
(5km &) (75. 88)
WK )RS ERT 50. 48
(5~10km) (71. 65)
WK I3 R -56. 40
A P (5km FEP) (85. 06)
H K )R AR -93. 03
A P5km~10km) (74.50)
39. 08 39.11 -41. 53 —47.74
TEHOH
(344. 48) (344. 40) (13025) (139. 60)
F i F(lz; o F (13, 3799) F (14, 3798) F (14, 3798)
Ho: B=0 4. 09 4. 09 4.03 4,07
P 1 0. 00 0. 00 0. 00 0. 00
N 3,813 3,813 3,813 3,813
PELR S 0.018 0.018 0. 017 0.017

T YR RN IZ R T, $%kp<0. 01, *%p<0. 05, *p<0. 1

() AREAR, BREA, ATEAORE

JAID D PCOEREE, @, Bk, Bz &) NCERMR, B, Il - Ta . R W, TR TS
B2 L) | [BEF HC CGandlk, W1, #E. B &) OB E ST LTofER. 2 Do BIERZE K
MABNT, F—IZ, BIEHEOHC X, WTHOSITICEWTOAEREDEELZ LG TND, £
DOFER, I HC 23 100 1 RAEINT 5 Z & T, KEGEHEED WIP 23 90 [, JE 15 ES 80 .
H/ K )FEEEAS 80 MGG 5 Z &R & iz, (1) TR X 91T, HCIFFEm»E < . HEFHN
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F< AR EWIEEEINL . FBATHIRORR E —8T 5, £72. WTHhOSHIckE N TH, JA
WD NC PRI BERIEOREEZ 5252 L 2R L T0WH, NC23 1 BHF RAEEINT 5
&L KBEYEFEEO WIP (3 75 M, B 158 IE 56 . H/NK 3L 55 N5, PCIZoW\T
X, ERHIICE BRI O N oz, FHAEFRRZ L X —IZ54 25 WIP 12 NC 37T A
DEEEE 2 TND e, B0 NCIZH EN - ERIE, BRBREEOHER & 2RI T e h)
MHY ., FEEAER = XX — &R EZF A LI B ORBICR YT 47 REEEF-> T 5
ZENRBEIND,

(3) KIBFREBIT w4 5 NIMBY Bis:

SRR < (Bkm B (KGR EFDAFES D 2 LA, KREDEFREIT T D anse a0
WCRHT 4 T Bh B2 TnD Z Enboolz, LinL, BEMNS 3~5kn EIZH D 1MW LA
L OKRGIEFEFT DAFAEIL, WIP ICHEHHNCAE B REEE KT I 2oTz, £z, B3 ERT &
UK IIBEEFTIL, TRENEFEROI S ICRE ST TY, JAFEE & F/IVK B
DA RIS E BB L 5 2 o7, IO ORERIT, FAERERIN OfEEE

DIFENRFAEFRET R — DS/ EL 5252 2R LTS, 3kn BINIZH S
KIGHFEEFT O A KIGHF BT D WIP 1T FRHICE B R EEE 52 TnWDH 2 Enb,
HARIZI T 2 KT EICKTT 5 NIMBY REDOFEEZ TR L T D EEX Hivd, HARTIEL 2012
O FIT BURE AL, BAFMRT RLX—OEANZHIZINE Y . ZOKEG 0 K3 BT
Tholz, HKiﬁ%%%%@%k*af%y73¢l®#ok&oko#ﬁ JE 15 BRI
K FIFEBATOENRDUT KRBT TER, KRB OLZE R L LI, Bh=a—2A
iﬁ@fiﬁ#oﬁoﬂﬁﬁéﬁﬁbtk%t% BT O, EIERBRRE, Rk, kY
7 D¥RZZENIY BT B, KEEEREITHT 21307 4 77 A A= D AARNTHR W2 AT
REMEN D 5.,

(4) FEEBYEOME

BFBMEDIR N (BN % DR F 728 SIZEE STV %) KB ERERT (B mwuLWﬁ?
TEIX, KGR BODOZ AR EL 5 2 /en—07 T, HRMEO W REINIRELRE
HAMZ RS R AT 4 TR BEHEZ TWDH I ENbhoTz, ZORERNL, BN
fiFX DR 78 EOmWIGFTICRE S 270 8RB ETT 2 BIZ DRV R D ITRIET 2 Z & 25,
FEHIROEROHESEAEOM LIZHE L TS Z EVRIEB SNz, 2 ORRIT, NIMBY L0
A ATRE T R L X — B ORI R~ ORI B E S A Y Tl R DR O R 2 3 &
izl Twna,

(6) BRFHRELBETET R X—

JEFEDNS Bkm BN OERIL, T X TOSHTICE W THAFEZRLE—D WIP OFERK T %
R LUTe —. JRIEMND 5~30km BN OIS Tk, HEHICHEEREBIIR SN -7, JFF
JERDOAERIE, RIS L 2 EHAIHSCARI B 42 X 2 ik g OTEMEL /e EDO 7 T A0 E %
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AT TWARREMENREV, —F T, FRIZETEWZ CICLAREBIVRI DO~ T RADOREL %
T D, NS Sk BN OEROHEHEL, b DT T ADOREEE A RFET X LX —0 WIP
IS TV AR B 5, NS 5~30km BNOERIT, ROT 4 T BB 1T,
KEY R OWEMIg EDORTT 4 7 7258 % 50T 5 ReMEDR RV,

(6) KNFEBELHAEMRETRLF—

FEFEVD 5~10km ENIZH 5 IMW LA ED K TJFEEFIT, FHAEFRETRLE—0D WP IZFER
EDRBE R U, —J7. KIFEEFHS Skn BNICH D3 EATIL. FHAERRET R/LX—0 WP
RIS A BEREEL 52 20 oo, THud, KB EFTEL O RITEH ORIl D&
PARIZ T T ADEELE 52 TWDH—FH T, KIIBEENIRKRIGRESLHBLOMRER S~ A T AD
WEAEGZ TCWDHARERDH D Z LN EZX bID, KIFEFND 5~10knm ENOHIKTIX, +
AFTADEENT T ADEELREL LR FAFRZ R L —O WP IZKBE TN DE—1,
KIVFEEFHNG bkm BNDOERTIX, KNFEEHDOT T ADHEL <~ A T AOEENHE ST
WHEBLEIND,

ERR s

ARWFFETIE, BAEREE RL X =T DAV 2RO . AARIZE T 5 L ThE
T AT =T DR EEORREHEET D2 2 L2 A E LTV D, AARIZET 2 KBt
JET) « HANKINT K D AR B B OREER O 534 S ORI BT/ 3 2 AR BRI
B\ E S S BFTOWBIEDOZED 5N 22, KEWGRAT — 7 LAk % e Z2RE e VT L7,
ABFZETIE, BEAFOFERRE - AT RV X —HEFHTORME R, BREAR, NTEA,
FAEWMRRT R —DHART Uy ViR EOZEMEREZHREGT D2 LT, Filn, M. BHHEF
B, RN AR EDRIZFE ORI A, BEAFOBATTRE - FEHA TRET 1L F—FEFT~ DT
e, AREARDOEE SR EDN, BAEMRET RN —IT0T DM AMEICRESEET L Z
EEMBMI LT, o, BIFOHAMRET L —REFOMRMECHIER L, BIEEOREE
1725 3km PPN OEEENED & KGR ERT (B - H ERRER) 1ISHABE RIS~ A T RORE e 5
A% =77, BEBMEDARW KT ERT (B« mfE eL O R EICHRE) 1T B RIS~ A T A D%
LRI ERIRENT,

AHFZEOFE R, BAIZB T B KB EIEITHTT D NIMBY RS DEBIER R FEZ R I L
AR = RV X —REAT O BRRIC BT 2 Ik O S @42 m D 5 72O O 2 R~Ed 5 6 O
ThD,
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6 E RLDIREBR~DOER

F1ETIE, AREICB T 2 HEERIEORERE R L . 20 BIBRO KR ISR X 7= 45
WZOWTHE LTz, —WEEE, HaPRERICE R LIERENFEf S N B THICB TS,
EREREZBEE 2 A% 5D S LWBLE W TATERSBE ORI, FrFED T Z1T 5 HHPREN
T, £z, ZHETITHAEZT > TE @R A LR CIIEES o4 B L7-BOE % B
By Z L 2ES Lz, ARE - oW CElii S-S BREARO ML, FEEREDH
R TOIERZED D 9 2 CEHERGM LD,

KAEEXE ST (BRI 1ICBWT, BIEEOT v 7 — M - 24TV, FAUl S X[
T TR A FHE AR A R E Lo, SB6WRIE S A G THs D 8 S 237 i 2877
REEREL LT, THEEEE) 28ALET) s, 20k, HaERERR 4
TBIEDE A DY - FEMR R 2 M L. Z OIS IAET 5 BIREA « AIIEA « A TEA
ZREE LB HEERES U CEMICEHET 2 2 LIZAREBEREICE > THAERRIERTH
DWBELRD, ZHIICHESE HIBRIZEIT 5SD6 s OERIZAT iR EZ R L, S HICEDR
A YNEH STV D 0B OB E MG E=2 ) 7 « 3T 52 & T, LY RBWVER
BRBUR ORI L TV 72D OB AT v THHFEL Z LN TE S,

o, meEM AR T @ERE) THLAREARIUD L LSRR Eom B4 B
fRL. FEENEAIND, REEMIE TAM2EESDes AR HT) 1@ E S, £ DT DOEGHEA
D—2L LT, BBEMOEL SV OF A DR LT THEEHEE 25HT52 L
ELTWD, AHESHIZSDG s DHLEIZFE S\ Mt E2 DR 2 1) 1 R FLEHE W E & it L7z,
Fio, HET EIEIARFI2A I THREERE 2 L2 EH-3< VIS 58 E 2 #ifs L.
REORE, MAOFRE, BRFORMEIZHFET L2 a2 BT, RMICITENGEKOZE T
T4 AR—F T PREFREICET 2 RERDH Y . B 3FEICEERREITH Z & Loz,
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FrEEHEE (Inclusive Wealth Index) 1%, FRfetEDOFHRFEIE L LTRSS TWD, T
X, &2XBF7 75 2 — (National Academy of Sciences ; NAS : 1863 AEgRAL) . 2 KET T
#1572 — (National Academy of Engineering ; NAE:1964 5% 37) , 2K [E5%T 47 I — (National
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National Academies of Sciences, Engineering, and Medicine (United States)
Progress, Challenges, and Opportunities for Sustainability Science: A Workshop
Monday, November 30, 2020 (8:00 - 11:45 am EST)

Welcome Remarks (8:00 - 8:05 am EST)
Marcia McNutt (President, National Academy of Sciences (NAS))

Framing Remarks (8:05 - 8:30 am EST)
Pamela Matson (NAS, Stanford University, workshop co-chair) and
William Clark (NAS, Harvard University, workshop co-chair)

Panel I: Measuring Progress Toward Sustainable Development
Moderator: Stephen Polasky (NAS), University of Minnesota
Panelists:

- Shunsuke Managi, Kyushu University Measuring sustainable progress:
global outlook

- Eli Fenichel, Yale University What to measure, not how to measure it
- Marshall Burke, Stanford University Using satellite imagery to
understand and promote sustainable development

- Elena Irwin, Ohio State University Downscaling sustainability theory
and measurement to subnational regional scales: Conceptual and
empirical challenges

Discussant: Catherine Kling (NAS), Cornell University
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Index |2 DWW TaiBAd 5%,
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MEERRE S AT DTHT D N2 DIEFENKDIZZ L, ZO%OEERAS OREEICIRA 2%
L RIF L TWA (Stiglitz et al. 2018a),

2T 4 7V Y ERRD 2009 FICREK LIHmEE (Stiglitz et al. 2009) 1%, BHER LS
DOEEBEHE—DIFE T D Z EIFTERWVWE LT, BEOBEL Xy v aR— K (FREes -
FHEHR) | ICLORT I ZRELL, ZOX vy adh— RICANDREHRELZ RO Difim €
N, BETHDH, £ LT, EBRICBIFEE CHEIREZMRG L, SEEHBIELBORREICETY A
oL Theol i, Z< OTRFE D RESCHUES AT LAOERIZHONTEREENTL LD
272 o7,

AT 47V Y EERZ, EEOEENLT T —F L LTRO =mEiERr LT,

L. FRIAEROUE « AIEOE DA 2 FBRIR T L ZN O Z BT 5 FBIREFR &+ X
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EOBMMA GRS ET B 2T, AoOMEBICHE > THEE 7= DIC b e N
DOHESBNE ZIERT DT (i, BE. iR L) 2T 5MEFIELRET
Al

3. B DOREIDORE : FIEOE O~ RIEEEMIEIC, Ax ORIFZEET 5 HIET
BT ET D, AxOBURE®REEZ EO XS ITHUBET 200 L W IHERH 3, Zh
IZ X o T EOERH DIAHTIT SIS N DD ZRET HZ LN TE D,

FEOEREIL, AOFBERDOIZX LT, AT 4« T 7a—F LESORAES

141



IIANA DBEBROSEEHONRATTE HEESIZER LTS, BEMSMIE, B, &5, &
DO | BREE, EIROLENE, REOARLRENGEND, b7 Fu—FalE x
THEDL T HSHLA DY, OECD O Better Life Index TH 5,

[OECD |2 & % sEf@ Bl E 7 7 1 —F : Better Life Index])

OECD @ “Better Life Initiative” IX, A7 4 7V v Y EEEOIRS %5 F T 2011 FI2HhE
STy TDA =T F T - TR SN BB EREE, Better Life Index (Zi%, [BEDEE
EIERCT DM & | TBIE & RO EREZ X 2 28I 38 Fiv, BUEO &R 2 R 2 MiHE X T4
TEOHE ] ICBH2 8 HE &, WHEARATESRM (CBD L 3HEBIZIT 6N TS (¥ 73),

INDIVIDUAL WELL-BEING
[Populations averages and differences across groups|

Quality of Life Material Conditions
© Health status @ income and wealth
@ Work and life balance
O Education and skills
() secial connections

Civic engagerment
(=) n:\d pwmncen

o Environmental quakity

o Personal security
© subjective well-being

SUSTAINABILITY OF WELL-BEING OVER TIME
Requires preserving different types of capitak

Natural capital Human capital
Economic capital Social capital

X 73 OECD oEfEo#e# % (OECD, 2011)

Z LT, ZNENOMEZ R L BIEOEFED~y BT A R T, BUED RO ERKAELFF
g5, ZOFEEIL, HEHFRIESREZ ST CTHFFAERINZ 5T\ 5, £ 24 1%, How' s Life?
2017 BHRENT=4FO—ETH 5,

BIE L RKDOERELZ HEIRE LTE, RROEROFHEAREMES WO BLE S, AKRR,
RFER. ABR, HERD 4 H>OEARER) NEE5 (3R 25),
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APPENDIX 2

dicators in How's Life? 2013

gingin

An overview of headline well-b

‘Circles” denotes countries in the top two deciles, “diamonds™ those inthe bottom two deciles, “triangles™ those in the six intermediate deciles
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#£ 25 BIERURROER/OEREE (OECD 2017a)
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Strengths and weaknesses vary across countries

Countries with high overall well-being performance
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Countfries with low overall well-being performance

Note: The charts show normalised performance in the eleven well-being dimensions of How’s Life?. Performance is calculated as the
simple average of the headline indicators ncluded in each dimension and shown in Appendix 2. These values are then nomalised

with the ratio-scale transformation to re-express all values in a scale between 0 and 10.

Source: OECD calculations
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RIS Y L CHEIL T B,
REBEDODEESBITIOEEL
J
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5 N EIRZEREELEC, MM OPNFEREE I, ¥ . HREZE (root mean squared errors:
RMSE) MW CEBEHIET %, RMSE [Tl FORXTRENDEIIC, NFRHEEBIRItLORRED 2 Rk
L EFRERSTE THD, 72, RMSE 255 A #aL7-fi% eRMSE £3° 5,
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