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Introduction

A Applied environmental and urban economics
research on nemarket quality of life

A All of my China research is joint with
ProfessoiSiqgi Zhengof TsinghuaJniversity

A A Preview of Our 2016 Princeton University
Presook




Outline for Today

A (1) general concept of environmental
economics

A (2) United States experience with
environmentategulations

A (3) My own research in China.



Three Big ldeas In Environmental
Economics

Aldea #1: We all want clean air, clean water,
safe food and physical safety

A BUT, we cannot purchase these at Starbucks!

A Our exposure to pollution is a function of
choices by households, governments and firm

A The Tianjin Disaster as a salient example



Finishing Idea #1

AThere i's no fAfree | ur

AChi nads wonderful ecoc
fueled by coal consumption

A Coal is cheap
A BUT, coal is dirty

A As China grows richer, a rising demand for
Nbl ue skieso

A Government officials will have an incentive to
ARgo greeno



ldea #2: Industrial Composition
Matters

A San Francisco versus Pittsburgh: A Tale of
Two Cities

ASan Francisco as a fic¢

APi ttsburgh and steel
the 1950s versus Pittsburgh today

A Lessons for China?



ldea #3 Dynamic Incentives

A Polluting industries do incur costs as they try
to reduce their pollution

A They have incentives to overstate their costs ¢
compl i ance because nr
off and not enforce

A Heterogeneity-- new firms who do not exist
yet will figure out ways to adapt and thrive In
t he face of the NnNnew



Pollution Permit Markets

A If the polluter must pay a fee that reflects the
social damage from pollution, then this
provides an incentive for the polluter to reduce

|l ts pollution and to
methods.



An Algebra Example

A Suppose that a factory is located in a city
where 500 people live.

A Suppose that each unit of steel produced by tt
factory creates 2 units of pollution

A Suppose t
person to

A Suppose t

nat each unit of pollution causes ea
ne sick for .5 more days per year

nat each person is willing to pay $2(

to not be sick for a day.
A Total $ damage caused per one unit of steel

produce =

500*2*.5*20 = $10,000



The United States Experience

A Clean Air Act

A Superfund Regulation

A Intended and unintended consequences
AiOne Size Fits AlIlDO
A Field Experiments and humility






Chi nados Local P

A Based on an ambient particulate concentratiot
criteria of PM, twelve of the twenty most
polluted cities in the world are located In
China



PM,,concentration in Beljing
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Although air quality is improving, P\ concentration is
still ata high level.



The Global Challenge of Climate

—o— World —»—— China
—3— India
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How Much Is the Standard of
Living RisIing In Urban China?

A 8% annual GDP Growth

A But, an old research line dating backNordhausand
Tobin 1972 says that pollution damage should be
deductedrom GNP (capital stock depreciation)



Easterlin 2012 PNAS-
Unhappy in Urban Chinal

A Survey Chinese households

AiThere is no evidence
satisfaction of the magnitude that might have
been expected to result from the fourfold
iImprovement in the level of per capita
consumption that has



Our Urban China Research Agend

AMeasuring the rising
among Chinese urbanites

AUr ban growthos i mplic
carbon production

A The political economy of implementing and
enforcing pollution mitigation policies

A Infrastructure investment in subways and
bullet trainsC quality of life impacts



Major Urban Polluting Sectors

A Major Sectors
A 1. Transportation
A 2. Industry

A 3. Coal for power generation and winter
heating

A For each; engineeringhallenges and
iIntroducing incentives to cosfffectively
reduce emissions



Energy consumption and pollution
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Transportation

A The demand for cars- Income elasticity of 1
A New car emissions control
A Emissions = miles driven*Emissions per mile

A Issues of refining gasoline and the lottery
versus auction on access to plate and other
daily car driving restrictions (Sun et. al. 2013)

A U.S case suggests possible future progress



Shifting Geography of Industrial
Production

RIsing land prices in major cities

mprovements in road networks

RISINg wages

RIsing environmental regulation in the big
cities

A Prediction that major cities will continue to
deindustrialize like U.S cities.€ Pittsburgh)

A Producer City to Consum@ity transition

To T o T




Electric Power

ACoal is dirty and 80¢
generated by coal

A Winter heat generated using coal

A The U.S natural gas transition, could it happer
In China?

A Co-benefits of a coal to natural gas and
renewables transition

A RPS in California and ideas as public goods



Globalized lTrade In Renewable
Power Equipment3awnheyand
Kahn 2013)

Table 2. Country Shares in US Imports (byreal value) of High-Tech Core Wind and Solar Equipment, 1989 and 2016*

Country Blades Wind Turbines | Hubé& Drive Solar Modules Solar Cells
1989 2010 1996 2010 1995 2010( 1989 2010 1989 2010
Australia 0.23 0.02( 000 0.00f 000 051 121127 0.01| 2229 0.05
Brazil 0.27 2431 0.00 0.05| 10.19 1.76f 0.00 0.00 5.30 0.00
Canada 13.06 5.33] 020 0.69| 12.35 10.31| 0.16 0.09 0.48 0.07
China 0.97 7.22| 004 0.39| 012 12.70| 0.04 4372 0.00 13.75
Denmark 1.13 10.72| 95.37 45.92| 202 1.94| 0.00 0.00 0.19 0.00
France 1.29 1.30] 0.00 0.01| 483 0.73| 0.00 0.01 0.19 0.04
Germany 3129 1437 0.43 755 1948 951 0.88 1.87 5.13 24.14
Hong Kong 0.01 0.04| 000 0.00/ 000 0.02] 162 0.15 0.29 0.01
India 0.00 9.74] 0.00 10.04| 052 1.13] 0.79 0.95 0.00 0.72
Indonesia 0.00 0.00| 0.00 0.00/ 0.00 0.20] 0.00 0.00 0.00 0.00
Italy 2.77 0.61( 000 248| 258 1.02| 0.01 0.02 0.10 0.07
Japan 10.45 3.59( 0.23 17.29| 18.01 9.64| 53.59 1099 25.14 2.08
Korea, South 0.10 1.37] 0.00 0.23|] 045 2.38| 0.00 0.42 0.00 2.25



The Basi s f or C
Optimism

ARi cher, educated peoy

A City quality of life evolves over time
(examples of NYC, Chicago, London)

A The rise of consumer cities and the recognitio
of the central role of human capital as the
Angol den gooseo of urt
(Glaeser2011,Moretti 2012)



Chi nados Demand f

A 4-2-1 Demography
ABecker dés quality vs.

A Low pollution is an investment fostering child
development (Janet Currie, Jim Heckman,
Mark Rosenzwely



More on Demand for NeMarket
Quality of Life

A Richer people demand less risk in their life
(Costa and Kahn)

ATieboutand AVoting with
relaxes ithhukoodomestic passport system



A Shifting Environmental
Kuznets Curve(EKC)

Pollution, Lack of environmental protection
level

Of ficial so pr d
Administrative supervision
Pricing of externalities
Public participation
Freedom of information

Income per capita (GDP per capita)



Towards a System of Open Cities in China: Home

Prices, FDI flows and Air Quality in 35 Major Cities
By Sigi Zheng, Matthew E. Kahn and Hongyu Liu
Regional Science and Urban Econd®ni2610:-10.

A In this paper we document a EKC in a cresstion of
Chinese cities



PM10 (mg/m3)

PM,,and SQEnvironmental Kuznets Curves
for Chinese cities
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A Turning point: 16,000 RMB (2,000 USD)
A In 2006, 8 cities passed this turning point



Our Main Demand Side Papers

A Rising green demand

Zhengand Kahn. 2008Journal of Urban Economics
Zheng Kahn and Liu. 201(Regional Science and Urban Economics

Zheng Cao, Kahn and Sun. 201Rurnal of Real Estate Finance and
Economics

Zheng Wu, Kahn and Deng, 201E2uropean Economic Review

A Political Economy and Blue Skiesthe
nSandwicho structure

Zheng Kahn, Sun anduo. NBER working paper w18872



Empirical Evidence on Demand for
Non-Market Local Public Goods

A Within Beijing, real estate hedonic pricing
(Zhengand Kahn 2008 JUE).

A Compensating differentials estimates

A All else equal apartments closer to public
transit, closer to green space, in lower air
pollution parts of the city sell for a price
premium

A GIS geacoded real estate analysis



Land and Residential Property Markets in a

Booming Economy: New Evidence from Beljing
By Sigi Zheng and Matthew E. Kahn
Journal of Urban Economics, 63, 2008: 743-757.

Home Price=f (physical
characters, distance to CBD,
distance to infrastructures)

Empirical analysis (Hedonic
model)

10g(P) = G+ ¢* Xy + G X, +
C3* X,

New-built commodity residential projects
in Beljing
(2004-2005)
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(1) (2) (3) (4) (5) (6)
Constant 8.491*** 8.805***  9.843**  10.046*** 10.252*** 8.945***
(110.15) (127.39) (19.95) (30.13) (43.60) (19.12)
Distance to city center  -0.019*** -0.011**  -0.008*** -0.007*** -0.007*** -0.007***
(-7.67) (-4.81) (-4.01) (-3.55) (-3.82) (-3.98)
Area 0.003*** 0.003***  0.002***  0.002**  0.002** 0.002**
(4.46) (4.78) (3.74) (2.67) (2.65) (2.52)
Ared -2.09x106*** -1 24x106*** 2 53x107 4.40x10"*** 1.60x10" 8.93x10/
(-1.03) (-0.72) (0.10) (0.18) (0.06) (0.38)
Size of project -0.164*** -0.132***  -0.131** -0.110*** -0.115*** -0.100***
(-4.32) (-4.07) (-3.36) (-3.64) (-3.56) (-3.63)
Size of project 0.025** 0.022** 0.022***  0.018***  0.020*** 0.017***
(2.15) (2.27) (4.40) (4.16) (4.76) (3.75)
Stateowned real estate  -0.091** -0.077**  -0.100*** -0.098*** -0.100** -0.087**
developer(0/1) (-3.64) (-3.64) (-3.46) (-3.21) (-2.87) (-2.88)
Log(distance tdhe nearest -0.161**  -0.113**  -0.089**  -0.082** -0.108***
old subway stations (-14.25) (-3.25) (-2.70) (-2.54) (-3.80)
Log(distance to the neares -0.038*** -0.014 -0.014 0.021 0.023
new subway stations (-3.43) (-0.90) (-0.67) (0.84) (1.11)
Log(distanceto the nearest -0.079***  -0.074**  -0.074* -0.051*  -0.035
bus stop (-5.21) (-2.43) (-2.13) (-1.94) (-1.01)




(1) (2) ©) (4) () (6)

Log(distanceto the nearegpark) -0.104*** -0.086** -0.041 -0.057*
(-3.46) (-2.51) (-1.57) (-2.06)
Air quality index(PMy) -0.0041** -0.0049*** -0.006*** -0.005***

Log(distanceto the nearest ke
high middle schodl
High-crimerate area (0/1)

Log(distance to the neardsty
universitie$
Key universities within 3km (0/

admission scoréne of the
nearest key university 2005

(-4.40) (-6.93) (-5.85)
-0.065%*  -0.066** -0.054**
(-2.56) (-2.87) (-2.45)

-0.024  -0.055 -0.051

(-0.64)  (-1.19) (-1.55)

AdjustedR?
Observations

-0.104%*
(-3.68)
0.106%**
(3.60)
0.002%*
(3.28)
0578  0.597  0.601
900 900 900

A1 mg/n® increase in PN} reduces home prices by 6.8.6%

AChayand Greenstone (1998): 6175%



Greater Beljing Area

commute time change
between Beijing and

[+] conventional train station E£Z-1 province
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Yangtze River Delta

commute time change
between Shanghai and

~ some nearby cities (minute)
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