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Abstract

The purpose of this study is to analyze the impact of municipal sustainability policy
efforts on citywide CO, emissions. 25 cities in the U.S.A, which offer data on CO, emissions
and are included in the top 50 largest cities in the US.A. according to its estimated
population, were selected as study cities. This study utilizes the Sustainable Cities Seriously
Index of Portney and selects data for the index at the city level. For analysis, this study
employs correlation analysis, and OLS regression analysis. The results show that each city has
around 30 sustainability policies and emits 12.76 tCO, per year on average. In addition,
when the number of sustainability policies increases by one, the amount of CO, per capita
decreases by 0.7 tCO, This means that the more cities employ sustainability policies, the
less CO, those cities emit. The results of this study support the idea that active efforts on
behalf of municipal governments toward the development of sustainability policies are
needed to handle citywide CO, emissions.
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Figure 1. Study flow
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Table 1. Study cities

City State City State
Atlanta GA Minneapolis MN
Austin TX | Nashville-Davidson | TN

Baltimore MD New York City NY
Boston MA Oakland CA
Chicago IL Philadelphia PA

Cleveland OH Pittsburgh PA

Columbus OH Portland OR
Dallas X San Antonio X
Denver CcO San Diego CA
Detroit Ml San Francisco CA
Houston X Seattle WA

Indianapolis IN St. Louis MO
Las Vegas NV Tucson AZ
Los Angeles CA New Orleans LA
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Table 2. The overall elements of the taking the Sustainable Cities Seriously Index

Category and contents

Sustainable indicators projects

1. Indicators projects active in last five years

2. Indicators progress report in last five years

3. Does indicators project include "action plan” of policies/programs?

“Smart Growth” activities

4. Eco-industrial park development

5. Cluster of targeted economic development

6. Ecovillage project or program

7. Brownfield redevelopment (project or pilot project)

Land use planning programs, policies, and zoning

8. Comprehensive land use plan that includes environmental issues

9. Zoning used to delineate environmentally sensitive growth areas

10. Tax or fee incentives for environmentally friendly development

Transportation planning program and policies

11. Operation or sponsorship of public transit (buses and/or trains)

12. Limits on downtown parking spaces

13. Car pool lanes or high occupancy vehicle (HOV or diamond) lanes on city streets

14. Alternatively fueled city vehicle (green fleet) program

15. Bicycle ridership or bicycle sharing program

Pollution prevention, reduction, and remediation

16. Household solid waste recycling

17. Industrial recycling

18. Hazardous waste recycling

19. Air pollution reduction program (i.e., VOC reduction) climate action plan

20. Recycled product purchasing or preferred procurement by city government

21. Superfund or other hazardous waste site (other than brownfields) remediation initiative

22. Asbestos abatement with assistance to building owners

23. Lead paint abatement with assistance available to building owners

24. Pesticide reduction program

25. Urban garden/sustainable food system or agriculture program

Energy and resource conservation/efficiency

26. Green building program

27. Green affordable/low-income housing program

28. Renewable energy use by city government

29. Energy conservation effort (other than green building program)

30. Alternative energy offered to consumers (solar, wind, biogas, etc.)

31. Water conservation or protection program

Organization/administration/management/coordination/governance

32. Single government office of official, or nonprofit agency, responsible for implementing sustainability programs

33. Sustainability an explicit part of a citywide comprehensive/general plan

34. Involvement of city council

35. Involvement of mayor or chief executive officer

36. Involvement of metropolitan or county-wide planning council

37. Involvement of the business community (e.g, Chamber of Commerce, sustainable business organization)

38. General public involvement (public hearings, visioning process, neighborhood groups or associations, etc.)

(Source : Portney, 2013b)
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Table 3. Variables
Variables Description Data year | Data source References
o C|tyW|d.e CO, emissions 2016 cDP .
Depend CO, emission (metric tonnes COe)
-ent per capita . Lantz and Feng (2006)
Population (N) 2010 U.S. Census SHTYX2 (2015)
. Number of sustainable
Municipal effort policies (N) 2018 Portney Portney (2013b)
Median household income 2012- Lantz and Feng (2006)
Income ©) 2016 U.S. Census Chen et al. (2007)
Li et al. (2011)
. Alam et al. (2011)
0,
Poverty Persons in poverty (%) 2010 U.S. Census Collins and Zheng (2015)
Economy = . TEE 9 (2012)
Firms Number of firms (N) 2012 U.S. Census SHTHX2 2015)
Manu Net selling values of all
anuia manufactural products 2012 U.S. Census FHEZX|Z (2015)
cturing ($1,000)
. High school graduate or Wei et al. (2007)
Indepen b Educati higher among persons age 22%1126 U.S. Census Sharp et al. (2009)
-dent :pm;;gr on 24 years and over (%) Yang et al. (2014)
Persons 65 years and over Yang et al. (2014)
Age %) 2010 U.S. Census SMTLEXS (2015)
Mean travel time to work Barla et al.(2011)
Travel 2012- o
) of workers age 16 years 2016 U.S. Census Figliozzi (2011)
time and over (minutes) AHAM ZE = (2014)
Transportati
Physical Tot.al length of the subyvay 2016- on . Andrade and D'Agosto
Subway (include commuter rail) Authority
structure () 2017 of each (2016)
City
Urban Urban development Smart Ewing and Hamidi
. o R 2014 Growth
density density index . (2014)
America

a. Urban development density is measured by six major factors: 1) total density of the urban and suburban census tracts

(Di)? 2) percent of the population living in low-density suburban areas(DO); 3) percent of the population living in

medium- to high-density areas(Do); 4) urban density within total built-upon Iand(b); 5) the relative concentration of density

around the center of the MSA(b); and 6) employment density(di) (Ewing and Hamidi, 2014). And the functions as follow.
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Table 4. Description of variables

. CO, Sl In Po Fi Ma Ed Ag T SB

cyrame lgcon | M| © 0| N | 61000 | 09 | 00 | (m | dm) | P
Atlanta 21.49 25| 49,398 | 240 64,593 | 3,609,685 | 895 | 108 | 25.8 81 97.80
Austin 17.33 29| 60,939 | 16.7 96,048 | 11413406 | 88.0 79| 238 51 | 10042
Baltimore 12.21 31| 44,262 | 23.1 50,735 | 5043278 | 835 | 123 | 305 103 | 11597
Boston 9.82 34| 58516 | 21.1 59,268 | 3,334,504 | 857 | 10.7 | 303 767 | 126.90
Chicago 1243 33| 50434 | 21.7 | 291,007 | 26503402 | 83.1 | 11.2 | 344 | 1,059 | 14550
Columbus 13.96 32| 47,156 | 21.2 67,994 | 9,829,717 | 88.8 94 | 215 N/A 94.45
Dallas 14.38 28| 45215 | 229 | 142,658 | 17,731,342 | 75.3 95| 263 171 | 11146
Denver 14.90 33| 56,258 | 164 79,097 | 5343892 | 864 | 109 | 25.1 141 | 118.31
Houston 15.92 23| 47,010 | 219 | 260347 | 53787073 | 774 98 | 26.8 37 | 108.30
Indianapolis 2.63 27| 43,101 | 20.9 69,366 N/A | 855 | 11.1 | 23.0 N/A 98.11
Los Angeles 7.65 33| 51,538 | 21.5 | 497,999 | 43502545 | 759 | 11.5 | 305 169 | 187.39
Minneapolis 12.53 31| 52,611 | 21.3 44,702 | 3,944,223 | 89.0 88 | 22.7 99 | 105.92
Neshwille-Davidson | 20.42 29| 49,891 | 180 68,228 | 6201147 | 872 | 10.8 | 243 52 91.54
New York City 6.04 34| 55,191 | 20.3 | 1,050911 14816322 | 80.8 | 13.0 | 40.3 | 3,795 | 384.29
Oakland 7.00 32| 57,778 | 20.0 44,799 | 1,744161 | 805 | 122 | 31.0 N/A | 136.28
Philadelphia 12.59 31| 39,770 | 259 | 104439 | 19718568 | 82.6 | 125 | 327 | 1,221 | 141.01
Pittsburgh 15.71 21| 42,450 | 223 24,792 | 2054597 | 920 | 140 | 235 42 96.16
Portland 11.95 36| 58423 | 169 75,583 | 8768477 | 916 | 11.6 | 256 132 | 111.14
San Antonio 11.85 32| 48,183 | 195 | 117,546 | 14068085 | 81.6 | 114 | 239 N/A | 100.67
San Diego 9.66 31| 68,117 | 150 | 135754 | 14666981 | 875 | 11.8 | 235 152 | 125.08
San Francisco 6.68 37| 87,701 | 125 | 116,803 N/A | 874 | 144 | 324 377 | 185.97
Seattle 8.58 36| 74458 | 13.0 83,323 | 5200165 | 939 | 11.9 | 269 177 | 121.27
St. Louis 27.26 19| 36,809 | 26.7 30,040 | 10736982 | 845 | 114 | 241 74 97.68
Tucson 12.80 31| 37,973 | 251 41,619 | 1,551,529 | 844 | 133 | 222 N/A | 100.79
New Orleans 13.26 28| 37,488 | 26.2 41,506 | 4,352,733 | 857 | 122 | 237 N/A | 104.84
Mean 12.76 | 30.2| 52,027 | 206 | 146,366 | 12518383 | 851 | 114 | 27.0 396 | 128.29
Std. Deviation 530 | 45| 11,911 3.9 | 214,856 | 13187922 4.8 1.5 4.6 811 59.10
* COx CO, emissions per capita, Sl: Sustainable Cities Seriously Index, In: Income, Po: Poverty, Fi: Firms, Ma:

Manufacturing, Ed: Education, Ag: Age, TT(minutes): Travel time, SB: Length of the subway, UD: Urban density
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Table 5. The results of the correlation analysis

(Pearson correlation)

CO; CO;
emission emission
per capita per capita

Policies -650** Manufact 050
Income -.406* uring B
Poverty 374

Firms -336 Travel -398*

time
Education -317

Age 138 dUrbafn 453+

Subway -723% ensity

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Figure 2. Scatterplot of CO, emissions per capita and the number of sustainability policies
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ot FRE 8o] Co, HiEga nixls gge bt
OlsH= Z10ILk O] IshA AlEHEA] B OLS &1
BMg MABICE O 2it RS7HsE FAIS
Q3 A} CO, HIEY Alolole Ronich B
7t Q= AOF UERKOH, X&7bsst TAIE 9
St FAE o] WESE Co, HIEZol Zist
= A0% eI

ol ZHA7] % =1 o] mAEE Aojg 4

QUCH= Holth F% ot SAES Heks] ¢
SiME sgst WHOR Co, HiEde &t &t

= gio
R B8 3719 AEIKsE TA AR E THER
Hit Ze gme s Hgsh) ofe F8E
Q.

TRl 2Tst B oo] oo Kvhset
TAIE §IE KRS ERA o] €O, uhEol
gEke DR AE EAROR Selsmon,
TAl FAQ COo, MEYES BRIS SIS A
B @O HIH0 Frol WRsiHe ARG A
Rig 4 Ik ES 2 Qo) B85 387
% 7 Be ARHOIN HeE AEA olg &

A3l A-, JholMe mige 2] gd, 7

Variables* Unstandardized Coefficients Sig. Collinearity Statistics
B Std. Error Tolerance VIF
(Constant) 38.411 4.380 8.770 .000 - -
Slx* -728 153 -4.760 .000 887 1.128
UD*** -.024 011 -2.115 047 887 1.128

* Dependent Variable: CO, emissions per capita
** SlI: Sustainable Cities Seriously Index

*** UD: Urban Density

Note) R2=0.657, F-value=19.127(Sig.=0.000)
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Table A1. Status of sustainable policies application by city.

Citv name Sustainable Policies* SUM
ty 1/2[3/4/5/6|7[8[9|10{11/12[13]14|15(16|17|18|19]|20(21|22|23|24|25|26|27|28|29|30|31|32|33|34|/35|36|37|38| (S
Atlanta OlOJO[X|O[X[OJOJO[XJO[X|X|O[OJO[X[O[X[X|X|X[O|X[O[O|X[X|OJO[O|O]O[O]JO[O[|OJO] 25
Austin OO0 |O|O|O|OJO[X|OJO|O|X[O|O|O|O|O[X|OIX|IX[X|X]O|O|X|O|O|O|O0O|O|O|O|O|O|O|X]| 29
Baltimore [O[O[O[X[X[O[O|OJOJO|O[X|[X|O[O[O[O[O[O[X[O[X[|O[O[OJO[X|O[O[O|O[O[O[O[O[O[O[O] 31
Boston OO0 X|O[O[OJO[O|OJO|OJOJO[O]O[X|OJO[O|IX|O[O|O]O]O|O|O|OJ]O[O|OJO[OJO[X|O]O]| 34
Chicago O|lO0|0|O|O[O0|O|O|O0O|O|O|O|IX|O|O|O[X|O|O[X|O|O|O|O|O|O|X|O|O|O|O|X|O[O]O|O|O|0O] 33

Columbus [O[O[O[O|O[O|OJO[O[O[X]O[X|O[O[O[X[OJO|[X[X[O[O[O[OJO[X[O[O[O[O[O|O|O[O[O[O[O] 32
Dallas OlOJO[X|[X[O[OJO[O|XJO[X|X[O[O|O|O|OJO[OIX|X[X|X]O]JO[X[|O|OJO[O]|O]O[OJO[O|O]O]| 28
Denver OO0 X|O|O0O|OJO|O|X[O|OJO|O|O|O[X|O|O|O|X|O[X|O]O0O]|O|O|O0O|O0]O|O0|O0|O0|O|O|O0|O|0O] 33
Houston XIX[X|X]OJO|OJO[X|OJO[X|O[X[OJO[X|OJOJO|IX|X[O|X|O|O|O[O|O|IX[O|OJO[X|O[O|X|X]| 23

Indianapolis [O[ O[O [ X|O[O[O[O[O[O[O[O[O[O[OJO[X[O[X[X[X|[X[X[X]|O[O[O[X[O[O[X[O[O|O|O[OJO|X]| 27

Los Angeles |[O|O|O|X|O[O[O[O[O[O[O[X[O]O]O|O|O|O|O|O[X[X]|[O[O[O[O[O[O[O]O[X[O]O]OJO|O|O|O] 33

Minneapolis [ O[O [O[O[O|OJOJOJO|IX|OJO|O[O[O[O[X[O[O[X[X|X|O|IX|OJO|O|O|O[O[X[O[O[O[O]O]OJO]| 3

NeshvilleDavickon| O [O [O [ X [O|O | X|OJO|X|O|O|O[O[O[O[O[O[O[O[X|[X[X|[X|X|O|O|O|X[O[O[O[O[O[O[O[O]O]| 29
New York Citt O[O [O[O[O|O|O|X|OJO|X|O|O[O[O[O[O[O[O[O[O|O|O|O|X|O|O|O|X[O[O[O[O[O[O[O[O]O]| 34

Oakland O|lO0O|O0|OJO[X[O|O|O|O[O|O|O|O|O|OJO[X[X[X|OJO[X|O]O0O|O|O|O0O|O|O|O|X|O[O|O|O|O|0O]| 32

Philadelphia [O [O[O [ X [X|X|O|O|O|O|O|O|O[O[O[O[O[O[O[O[X|OJO|X|O|O|O|O|O[O[X[X[O[O[O[O[O|O]| 3

Pittsburgh [O[O[O[X[O|X|O|X|O|X|O[O[X[X[O[O[X[X[O[X[X|X|O|X|O|O|O|O|O[O[X[X[X[O[O[O[X|X]| 21
Portland O|lO0|0|O|O[O0|O|O|O0O|O|O[X|O[O|O|O|O|O[O|O|OIX|O]O]O0O|O|O|O0O|O|O|O0O|O|O|O|O|O|O|0O]| 36

San Antonio[| O[O JO[X|O|O|O[O[O[O[O[X[X[O[O]/O|/OJ/OJOJO[X[X[X|O[|O[O[O[O[O]|O[O[O]O[O[O|O|O|O]| 32

San Diego [OJOJO[X[X|O[O[O[O[OJO|O[X[OJO]|O[O[O[OJO|XIOJOIX|XIO[XIOJO[O[O[OJO|O[O[O]O|O] 31

San FranciscolO O[O |O|O0|O|O|O0O|OJO|O0O|O[X]|O|O|O|O|O|O|O|O|O|O|O|O0O|O|O[O]O|O|O|O]O|O|O|O|0O|0O]| 37
Seattle OlO]/O0O]OJOJO|OJO[O|OJO|OJO[O[O]JO[X|OJO[O]OJO[O|OIO]O|O|O|OJO[O|OJO[|OJO[X|OJO] 36
St. Louis OlOJOXJO[X[X|IX[X|XJO[X|X[O[OJO[X|O[X[X|X|X[O|X]OJO[X[X|O|X[X|X]O[OJO[O|O]JO] 19
Tucson O[O0 |0O|O|O[O0O|O0O|O0|O|O[X[O|X[O|O|OJO|IX|X|O[X|O|O|O|O[X|O[O|X|O]O]O|O|0O|O|O[O] 31
New Orleans[ X [ X [ X[O|O|X[O|O[O[OJO[X[|[X|O[O[O|X[OJO[X[O[X]|O[O|O[O[X]|O[O[O|O[O|O[O[OJO[O[O] 28
SUM 23123123 111]21]19]23[22[22]18]23[15[13[22[25|25[13|23[19[14]9 [10[18]14]22]25[15[22123122]19]20[24[24|25]23|23|21
* 1. Indicators projects active in last five years, 2 Indicators progress report in last five years, 3. Does indicators project indude “action plan” of policies/progranns?, 4. Eco-industrial park development, 5. Quster of targeted economic

development, 6. Ecovillage project or program 7. Brownfield redevelopment (prgject or pilot prgject), 8 Conrprehensive land use plan that indudes environmental issues, 9. Zoning used to delineate environmentally sensitive growth
areas, 10. Tex or fee incentives for environmentally friendly developrrent, 11. Operation or sponsorship of public transit (buses and/or trains), 12 Limits on downtown parking spaces, 13. Gar podl lanes o high occupancy vehide (HOV
or dianond) lanes on city streets, 14. Altematively fueled dty vehide (green fleet) program 15. Bigyde ridership or bicyde sharing program 16. Household solid weste reqyding 17. Industrial recyding 18. Hazardous weste recyding
19. Air pollution reduction program (i.e, VOC reduction) dimete action plan, 20. Reqycled product purchesing or preferred procurement by dty government, 21. Superfund or other hazardous weste site (other than brownfields)
remediation initiative, 22. Asbestos abatement with assistance to building owners, 23, Lead paint abatement with assistance available to building owners, 24. Pestidde reduction program 25. Urban gardeny/sustainable food system or
agricuiture program 26. Green building program 27. Green affordable/low-income housing program 28 Renewable energy use by dty government, 29. Energy consenvation effort (other than green building program), 30. Altemative
energy offered to consumers (solar, wind, biogas, etc), 31. Water conservation or protection program 32 Single govemnment office of offidal, or nonprofit agency; responsible for implementing sustainability prograns, 33. Sustainability
an explidt part of a citywide conmprehensive/general plan, 34. Invalverrent of dity coundil, 35. Involverment of meyor or chief exeautive officer; 36. Involverment of metropdlitan or county-wide planning coundl, 37. Involverrent of the
business conmrunity (e, Chamber of Conmerce, sustainable business organization), 38. General public involverment (public hearings, visioning process, neighborhood groups or assodations, etc)
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