
Policy Brief

The Environmental Goods Agreement: 

How Would US Households Fare? 

Kornel Mahlstein 

Christine McDaniel

Climate and EnergyMarch 2017 |





l Climate and Energy

The Environmental Goods Agreement: 
How Would US Households Fare? 

Policy Brief

March 2017

Kornel Mahlstein 
Sidley Austin, LLP, Geneva

Christine McDaniel
Sidley Austin, LLP, Washington DC



ii

Published by 
International Centre for Trade and Sustainable Development (ICTSD)
International Environment House 2
7 Chemin de Balexert, 1219 Geneva, Switzerland

Tel: +41 22 917 8492      Fax: +41 22 917 8093 
ictsd@ictsd.ch       www.ictsd.org 

Publisher and Chief Executive:    Ricardo Meléndez-Ortiz 
Director, Climate, Energy, and Natural Resources: Ingrid Jegou
Senior Research Fellow:    Mahesh Sugathan

Acknowledgements

The authors wish to thank Dominic Coppens, Andrea Durkin, Olim Latipov, Hanna Norberg, Marcelo 
Olarreaga, Simon Schropp, and Andy Shoyer, as well as reviewers who prefer to remain anonymous, 
for their helpful comments. 

ICTSD is grateful to Sidley Austin, LLP, for contributing this paper. ICTSD also wishes to express 
its gratitude for the generous support of its core donors including the UK Department for 
International Development (DFID); the Swedish International Development Cooperation Agency 
(SIDA); the Ministry of Foreign Affairs of Denmark (Danida); the Netherlands Directorate-General 
of Development Cooperation (DGIS); and the Ministry of Foreign Affairs of Norway.

ICTSD welcomes feedback on this publication. This can be sent to Ingrid Jegou (ijegou@ictsd.ch) 
or Fabrice Lehmann, ICTSD Executive Editor (flehmann@ictsd.ch). 

Citation: Mahlstein, Kornel, and Christine McDaniel. 2017. The Environmental Goods Agreement: 
How Would US Households Fare? Geneva: International Centre for Trade and Sustainable 
Development (ICTSD). 

Copyright © ICTSD, 2017. Readers are encouraged to quote and reproduce this material for 
educational and non-profit purposes, provided the source is acknowledged. This work is licensed 
under the Creative Commons Attribution-NonCommercial-NoDerivates 4.0 International License. 
To view a copy of this license, visit: https://creativecommons.org/licenses/by-nc-nd/4.0/

The views expressed in this paper are those of the authors and do not necessarily represent Sidley 
Austin, LLP, or any of the firm’s clients. Nor do they necessarily represent the views of ICTSD or 
its funding institutions.

ISSN 2225-6679



iiiClimate and Energy

TABLE OF CONTENTS

LIST OF ABBREVIATIONS iv
FOREWORD  v
EXECUTIVE SUMMARY vi
1.  INTRODUCTION 1
2. THE MODEL 3
3. IMPLEMENTATION 4
 3.1 Price Effects 4

 3.2 Energy Cost Savings 5

 3.3 Matching Data Sources 6

4. RESULTS 7
 4.1 Household Price Effects 7

 4.2 Energy and Cost Savings 9

5. CONCLUSION 11
REFERENCES  12
APPENDIX A: EXPENDITURES AND SAVINGS ON EACH  
PRODUCT AND ILLUSTRATIVE EXAMPLES 15
APPENDIX B: HOUSEHOLD TRADE MODEL  18
APPENDIX C: MAP OF METRO AND MICROPOLITAN STATISTICAL AREAS 19



iv

LIST OF ABBREVIATIONS
CE Consumer Expenditure

CFL compact fluorescent lamp

EGA Environmental Goods Agreement

GDP gross domestic product

HTS Harmonized Tariff Schedule

ICTSD International Centre for Trade and Sustainable Development

LED light emitting diode

MFN most favoured nation

MSA  metropolitan statistical area 

SCWF solar control window films

UCC Universal Classification Code

USITC United States International Trade Commission

USTR United States Trade Representative

WTO World Trade Organization



vClimate and Energy

FOREWORD
In 2014, a number of WTO members launched negotiations of an Environmental Goods Agreement 
(EGA). The agreement is intended to reduce tariffs on a list of environmental goods by the 
signatories, after which the tariff concessions would be extended to all WTO members based on 
the most-favoured-nation principle. A successful conclusion of the EGA negotiations would be a 
first step towards binding tariff concessions at the international level, complementing efforts 
like those by the Asia Pacific Economic Cooperation (APEC) economies, which are non-binding, 
or regional and bilateral efforts in preferential trade agreements.  Not only would a reduction in 
tariffs improve market access and therefore lower the costs of environmental goods, but it would 
also lay a foundation on which to build. 

For many of the goods discussed under the EGA, tariffs are already very low, to a great extent thanks 
to previous concessions under the WTO’s Information Technology Agreement (ITA). However, for 
other key environmental goods, such as in the wind industry sector, tariff reductions under the EGA 
would make a difference. Moreover, since many environmental goods are produced in global value 
chains, where sometimes thousands of different components cross international borders before 
final assembly, even small tariff reductions may add up to significant gains for end producers.

While the main objective for reducing tariffs on environmental goods in an accelerated manner is 
driven primarily by environmental concerns, including the pressing challenge of climate change, 
it also makes good economic sense. It can stimulate the growth of the green industry in EGA 
countries as well as in those who don’t actively participate but who will nevertheless benefit 
from the improved market access. Reducing costs of clean energy technologies worldwide may also 
facilitate access to electricity, thereby powering growth even in remote areas. 

Another less frequently discussed benefit is reduced consumer prices for environmental goods, 
even in industrial economies. Moreover, EGA tariff elimination can spur demand for energy efficient 
goods, which in turn results in energy savings and therefore lower running costs in connection with 
operating these goods.

This paper, using econometric models, looks into the case of possible consumer benefits in the 
United States of the EGA. It estimates both the price effects of the tariff reductions under the 
EGA and the volume effects, and corresponding energy cost savings that occur as consumers switch 
to more energy-efficient products. The authors are Christine McDaniel and Kornel Mahlstein from 
the renowned global law firm Sidley Austin. Christine is a Senior Economist in Sidley’s Washington, 
D.C. office, and a member of the firm’s International Trade and Dispute Resolution and Antitrust/
Competition practice teams. Kornel is is an Economist in Sidley’s Geneva office, where he provides 
analytical and econometrical assistance to companies, associations and governments on international 
economic, trade and competition policy issues.

Produced by the Climate and Energy Programme of ICTSD, we are confident that the paper will 
be useful in informing trade negotiators and policymakers in the EGA countries by adding another 
dimension of analysis of the EGA. It will also benefit a broader range of countries who are pondering 
whether to join the effort. Ultimately, a broader participation in the EGA will help fulfil several of 
the Sustainable Development Goals as well as the Paris Agreement on Climate Change.

Ricardo Meléndez-Ortiz 
Chief Executive, ICTSD
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Consumer survey data reveal non-trivial differences in household expenditure patterns, and we 
focus on geographic region, urban, or rural location, size of household, income, and homeowner 
or renter status. We find that expected benefits from the EGA tariff cuts would be distributed 
heterogeneously among different socio-demographic and geographic groups.

Our results suggest that estimated total household savings from EGA tariff cuts overall (price effects) 
are roughly US$845 million per year. We find the savings will disproportionally benefit lower-income 
households as these households spend a larger share of their income on products covered by the 
agreement.

EXECUTIVE SUMMARY
We examine household-level effects of the World Trade Organization (WTO) Environmental Goods 
Agreement (EGA) that aims to eliminate tariffs on a range of environmentally friendly goods. 
Tariff elimination can result in lower consumer prices and therefore lower acquisition costs for US 
households. In addition to that price effect, there is a beneficial volume effect at work: EGA tariff 
elimination can spur demand for energy-efficient goods, which in turn results in energy savings and 
therefore lower running costs in connection with operating these goods. 

We focus on the consumer surplus effects for a set of products that are being considered for inclusion 
in the agreement. We utilise the Consumer Expenditure Survey (U.S. Bureau of Labor Statistics 2015) 
and exploit the heterogeneity in consumer spending patterns across different household types. 
We estimate two household-level effects. First, we estimate the price effect, as declining prices 
bring lower acquisition costs on quantities already purchased, and households experience increased 
disposable income. Second, we estimate the volume effects and corresponding energy cost savings 
that accrue as a result of consumers substituting energy-intensive for energy-efficient products, 
and benefitting from lower operating or running costs. 

US households will benefit from tariff cuts through lower acquisition costs for environmental 
products covered by the EGA:

• Total US household savings from EGA tariff cuts are approximately US$845 million per 
year. Most of the savings are related to bicycles and energy-efficient light bulbs. 

• Lower-income households will benefit disproportionally, which reflects the larger share of 
income spent on products covered by the EGA.

Assuming that US consumers will increasingly substitute for cheaper EGA goods, households 
will benefit each year from lower energy bills and greater energy efficiency:

• The tariff reduction on solar control window films will help 15,000 to 30,000 US households 
save 4.8 percent to 9.9 percent on their electricity bills each year. 

• The tariff reduction on LED and CFL bulbs will save US households US$129.6 million on 
electric bills each year. 

• Greater usage of energy-efficient bulbs is estimated to save 238 million kilowatt hours in 
the United States each year. These savings correspond to 124,000 tons of coal each year. 

Key Findings
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In terms of volume effects and the energy cost savings that ensue, we find that greater usage of 
solar control window films is estimated to help 12,000 to 24,000 US households save 4.8 percent to 
9.9 percent on their electricity bills each year. Also, greater dissemination of light emitting diode 
(LED) and compact fluorescent lamp (CFL) bulbs could save US households US$129.6 million on 
electricity bills each year. Greater usage of energy-efficient bulbs is estimated to save 238 million 
kilowatt hours, which is equivalent to 124,000 tons of coal each year. To put this figure in context, 
the U.S. Energy Information Administration reported that in 2015 the State of Maine consumed 
104,000 tons of coal and the State of New York consumed 1.76 million tons.

Researchers may find household-level analysis, such as that presented here, to be a useful complement 
to economy-wide analysis such as computable general equilibrium modelling, particularly when 
trying to understand potential distributional effects of trade policy. 



viii
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1. INTRODUCTION

Negotiations on the plurilateral World Trade 
Organization (WTO) Environmental Goods 
Agreement (EGA) were launched in July 
2014 and are set to eliminate tariffs on a 
range of products related to environmental 
protection and climate change mitigation, 
including products used for generation of 
renewable energy, control of air pollution, 
waste management, water treatment, noise 
abatement, and environmental monitoring and 
analysis. The group of negotiating member 
countries includes Australia, Canada, China, 
Costa Rica, the European Union, Hong Kong, 
Iceland, Israel, Japan, Korea, New Zealand, 
Norway, Singapore, Switzerland, Chinese 
Taipei, Turkey, and the United States, which 
together account for approximately 90 
percent of global exports in environmental 
goods.1 Initially, member countries aimed to 
conclude negotiations by December 2016. The 
ministerial-level meeting in December 2016, 
however, finished without agreement, leaving 
next steps unclear for the time being.2 

The rationale for the agreement can be seen 
clearly in this statement by the United States 
Trade Representative (USTR):

By cutting tariffs on environmental goods, 
we can improve access to the technologies 
that the United States and other countries 
need to protect our environment, thus 
lowering the costs of environmental 
protection, while unlocking opportunity for 
U.S. exporters and spurring innovation in 
green technologies. (USTR 2014)

There are surprisingly few empirical studies 
of this agreement. That may in part reflect 
the relatively non-controversial nature of 
cutting tariffs on environmental goods and/
or the relatively narrow product scope and 
also the fact that the complete list of goods 

to be included in the EGA is not yet known. 
The available institutional work on the EGA is 
largely qualitative in nature. The World Bank 
has discussed the potential economic and 
environmental benefits of the EGA (McKenna, 
De Melo, and Vijil 2014). The International 
Institute for Sustainable Development of 
the Inter-American Development Bank has 
considered the implications for Latin America 
and the Caribbean (Cosbey 2014), generally 
finding positive effects. Both institutions note 
that the benefits could be even greater with 
an expanded list of environmental goods and 
services and inclusion of non-tariff barriers.3  
A paper by Monica Araya (2016) looks at 
the EGA through the lense of a developing 
country. While the objective of the EGA is to 
facilitate the dissemination of environmental 
technologies and make them more accessible, 
in particular in developing countries, many 
developing countries have chosen not to join. 
Her research suggests the EGA could lower the 
cost and enhance the supply of clean energy 
and energy-efficiency technologies. However, 
the narrow focus on tariffs and the exclusion of 
environmental services limits its impact.

We were only able to find a single empirical 
study dealing with the EGA. A paper published 
by Trade Partnership Worldwide estimated the 
effects on the Chinese economy in terms of 
gross domestic product (GDP) and considers 
environmental health and social benefits. Using 
an industry-focused, globally linked partial 
equilibrium model, the study finds economic 
benefits in terms of higher GDP numbers and 
significant health benefits from improved 
environmental conditions (Trade Partnership 
Worldwide 2016). 

Studies of trade policy that centre around 
economy-wide effects capture the overall 
net effect on the average “representative” 

1 See WTO (2016) and USTR (2016). 

2 For more details see ICTSD (2016). 

3 The Office of the United States Trade Representative formally requested that the United States International 
Trade Commission (USITC) provide a (confidential) report on the probable economic effects of removing duties on 
environmental goods (USITC 2015).
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household. However, the Consumer 
Expenditure Survey (CE), conducted by the 
United States Census Bureau for the Bureau 
of Labor Statistics (2015), reveals non-trivial 
differences in expenditure patterns across a 
number of household characteristics. Thus, 
this study sets out to quantify the increase in 
disposable income (a price effect) experienced 
by US households of different demography, 
geography, and income level that results 
from the tariff elimination and lower prices 
encapsulated in the EGA. In addition, we 
consider the energy cost savings effect brought 
about by the EGA. That is, the decrease in 
prices of environmental goods will lead to an 
increase in quantity demanded (volume effect) 
and facilitate increased energy savings for US 
households, such as reduced utility bills, as 
well as beneficial environmental effects. 

Household characteristics in our study include 
geography (regions of the United States, and 
urban or rural), size of household, income, and 
homeowner or renter status. While a number 
of goods included in the EGA are generally 

intermediate goods and not designed for 
private use, there are several goods that are 
purchased directly by consumers. We focus our 
analysis on goods that are part of a common 
household basket. We base our analysis on the 
following products that are being considered 
for inclusion in this agreement: light emitting 
diode (LED) lamp fittings, compact fluorescent 
lamp (CFL) bulbs, bicycles, solar control 
window films (SCWFs), and a variety of “smart” 
and energy-efficient products for the home, 
such as automatic thermostats, water meters, 
electricity meters, gas meters, gas detectors, 
and motion sensors. 

The remainder of this paper proceeds as 
follows. The next section discusses the 
empirical model we applied to determine the 
benefits of the EGA to different groups of US 
households. Section 3 discusses data sources 
and section 4 describes the implementation 
strategy. Section 5 discusses the results for 
various goods and household types. Section 6 
concludes. Appendix A provides details of our 
calculations. 
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2. THE MODEL

Our model is motivated by Nicita, Olarreaga, 
and Porto (2014), in which the authors offer 
a household model linking trade policy to 
household welfare and use a household model 
to examine the existing structure of protection 
in Sub-Saharan African countries. Appendix B 
includes the original model set-up in its entirety. 

For the purposes of this study, we use a 
simplified version of the household production 
model in Nicita, Olarreaga, and Porto (2014). 
We focus on the consumer surplus effect (and 
disregard the producer surplus effect for the 
sake of this exercise) and concentrate on 
the impact of a price change on household 
expenditures. As prices go down consumers are 
better off because their real income increases. 
With the household as the basic unit of analysis, 
the model allows us to report results on a highly 
disaggregated level, broken down by geographic 
or socio-demographic subgroups. Our analytical 
approach is encapsulated in equation (1), which 
describes how price changes induced by tariff 
cuts affect the income and purchasing power 
of households as the prices of goods change.

(1)                     ,

Where:

 measures the change in income of 
household j per consumption good g as 

a result of lower tariffs and therefore 
lower prices afforded by the conclusion 
of the EGA; 

 denotes the expenditure share of good g 
in the consumption bundle of household 
j; and 

 denotes the change in the price of good 
g as a result of lower tariffs.

Our starting point is the change in price 
resulting from tariff elimination. We hold 
wages and the composition of consumption 
baskets constant, and estimate the change 
in household income in terms of household 
expenditures and price changes. The variation 
in household spending patterns suggests that 
some households will experience greater cost 
savings than others. For instance, in absolute 
terms, urban households may spend more on 
bicycles than rural households; as bicycle 
prices decrease, urban households may then 
realise greater cost savings as compared 
to rural counterparts, holding wages and 
consumption constant.4 In relative terms, 
the households that spend a greater share of 
income on goods that are decreasing in price 
would be expected to experience a greater 
impact on income from the price change 
afforded by the conclusion of the EGA. 

4 The price effect we estimate is close in nature to equivalent variation, which is a simple measure of economic welfare 
associated with a change in prices. See Hicks (1941, 1943). Specifically, it is the monetary measure of how much 
better off a household would be because of the price change while holding wages and the composition of household 
consumption baskets constant.

dy    = exp   dpg g g
j j
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3. IMPLEMENTATION

3.1 Price Effects

This section explains how we estimate the 
price effects for household h income per 
consumption good g (equation (1)) and data 
sources. 

The first term on the right-hand side of 
equation (1) is the expenditure amount on good 
g in the consumption bundle for household h, 
or exp g

h . The consumer survey provides detailed 
information on consumption patterns across US 
household types. 

For the purpose of our analysis, we track 
spending across five household characteristics: 

• size of household (number of persons: 1, 2, 
3, 4, 5+);

• region of the country (NE, MW, S, W);

• annual income category (0 to US$30k, 
US$30k to US$70k, and US$70k and over);

• owner with mortgage, owner without 
mortgage, renter; and

• urban or rural.5

In this way, we can capture the variation across 
household characteristics of interest. While we 
consider five household characteristics in this 
exercise, the methodology could be expanded 
to consider other household characteristics of 
interest. 

The household expenditure data were obtained 
from the CE Survey, conducted by the United 
States Census Bureau for the Bureau of Labor 

Statistics (2015). We used the diary survey that 
tracks the buying habits of US households on 
a relatively detailed level. The diary survey 
is self-administered and each consumer unit 
(household) keeps a diary for two one-week 
periods. Households record their spending on 
goods and services, which are categorised by 
the Universal Classification Code (UCC).6 Our 
calculations are based on the diary survey for 
2015 with a sample size of 12,175 consumer 
units (households).

Whenever a product category covered by the 
EGA corresponds directly with a category 
contained in the CE Survey (U.S. Bureau of 
Labor Statistics 2015), then the household 
expenditures are simply taken directly from the 
survey data. Often, however, the EGA category 
is more narrowly defined than CE categories. 
In such instances there is no one-to-one 
match between the EGA product and broader 
UCC survey category. Where this is the case, 
we need to match EGA with UCC categories 
gathered from the CE Survey (U.S. Bureau of 
Labor Statistics 2015). To that end, we first 
estimate the nationwide average household 
spending on EGA product category g using 
the best publicly available data sources. In a 
second step, we determine the UCC category 
i that best matches with EGA category g. 
Lastly, as different household groups spend 
income differently, we estimate the share of 
EGA product category g within the larger UCC 
category i for different types of households. 
Here, we make use of the relative differences 
in the expenditure patterns of household j in 
the corresponding UCC category i to obtain 
household j-specific expenditure estimates on 
good g. Specifically:

5 Rural is defined as living outside a metropolitan statistical area (MSA) and within an area with a population of less 
than 2,500 persons. An MSA is generally defined as a large population nucleus, together with adjacent communities 
that have a high degree of economic and social integration with that nucleus, see United States Census Bureau (n.d.). 
As of 1 July 2015, 85.6 percent of the US population lived in an MSA. Appendix C presents a map of the United States 
by urban and rural areas as defined by the US Census.

6 Expenditures in the survey are published in terms of six-digit UCC codes, for instance: 190903 Food and non-alcoholic 
beverages at restaurants, cafes, fast food places on trips; 190904 Food and beverages purchased and prepared by 
households on trips; 200900 Alcoholic beverages at restaurants, cafes, bars on trips; 210110 Rent of dwelling; 210210 
Lodging away from home on trips; 210310 Housing for someone at school; 210901 Ground rent—owned home; etc.
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(2)                                         ,

Where:          

denotes the national household 
spending for product g (LED light bulbs,  
bicycles, SCWFs, etc.), and

denotes the ratio of (household j 
spending on survey category i) to 
(average household spending on survey 
category i), and where j = family size, 
geographical region; income; tenure; 
urban or rural. 

To illustrate our approach, consider for example 
the category of LED light bulbs. Based on publicly 
available data, we estimate that, exp EGA g,  
the average US household spends US$69.51 per 
year on LED light bulbs (see Appendix A for 
detailed estimates). The corresponding survey 
category that includes light bulbs as a subset is 
“misc. household products,” and the average 
household spending on this broader category 
(exp i in the above equation) is US$167.96 
according to the CE Survey (U.S. Bureau of 
Labor Statistics 2015). However, spending 
on category “misc. household products” is 
different across household types j (exp ji), as 
reported directly in the CE Survey. For example, 
households with one person spend US$98.28 on 
“misc. household products,” and those with 
four persons spend US$206.96. Equation (2) for 
household expenditures on the subgroup LED 
light bulbs (g) for one-person and four-person 
households, respectively, can be expressed as:

and  

That is, while the national average household 
spends US$69.51 on LED light bulbs, the 
household spending variation in the broader 
category “misc. household products” informs us 
of household spending on LED light bulbs, and 
we find a one-person household spends US$40.67 
on LED light bulbs and a four-person household 
spends US$85.65.7 

The second term on the right-hand side of 
equation (1) denotes the change in price of good 
g, which we specify as the change in the import 
tariff.8 

The tariff rates were obtained from the World 
Trade Organization’s Tariff Analysis Online 
Database. We used the 6-digit Harmonized Tariff 
Schedule (HTS) level and the most-favoured- 
nation (MFN) rate. Many of the negotiating 
countries have existing regional trade 
agreements that involve a lower preferential rate 
for certain trading partners. To that extent, we 
may be overestimating the tariff cut. However 
the incidence of not claiming the preference is 
sufficiently high in many countries as well, which 
would suggest the applied rate would be more 
appropriate. We do not adjust for preferential 
rates.

3.2 Energy Cost Savings 

In order to calculate the energy cost savings, 
we start with a price elasticity of demand. We 
assume the demand for environmental goods is 
generally elastic. Demand for these goods has 
been consistently increasing, year over year, for 
the past several years and is expected to increase 
in the years to come as consumers increasingly 
become more environmentally aware (McKinsey 
and Company 2012). (We assume an elasticity of 
1.5.) Using the elasticity we calculate the implied 

7 Our calculations are based on the constant proportionality assumption, i.e. that the expenditure share of environmental 
good g in the broader survey category i is constant across household j.

8 The relationship between tariffs and product prices is fairly straightforward: as tariffs decrease, prices in the importing 
country decrease. How this relationship works (i.e. the extent of price transmission and timing), however, is less 
clear. Due to lack of data to estimate the relevant pass-through elasticities, we assume perfect price transmission, 
or unitary elasticities. To the extent pass through is less than unitary, then in practice we would be overestimating 
the income effect. Our goal, however, is to understand the distributional and household-level effects and as such the 
relative household effects will be correctly identified.

exp
exp

exp
=  exp •g,j

ji

i
EGA g

exp

exp

ji

i

exp EGA g

exp = =69.51 US$40.67;
98.28

167.96
LED, HH with 1 •

exp = =69.51 US$85.65
206.96

167.96
LED, HH with 4 •
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Figure 1. Calculating energy cost savings 

Figure 2. Product description, MFN rate, HS code, and CE Survey code

3.3 Matching Data Sources

Our empirical analysis is based on two data 
sources that need to be matched in order 
to determine how the EGA will affect US 
households. We match the trade data, which 
are in terms of 6-digit HTS codes, to the 
corresponding survey data, which are in 
terms of UCC categories as shown in Figure 2. 

For instance, consider the product category 
“bicycles and parts and accessories.” The 
corresponding HTS codes are “bicycles and 
other cycles, not motorized” and “parts and 
accessories (of bicycles): other: saddles,” 
8712.00 and 8714.95, respectively. The 
corresponding UCC is “bicycles” UCC 600.310. 
In a last step, the EGA categories have to be 
matched with the UCC code.

General product description
MFN rate 

(%)
“HS6 

(2012)”
Corresponding category in 
Consumer Expenditure Survey

Solar control window film 6,5 3919.90 240320, 230000, 230110

4,2 3920.62

4,2 3920.91

Gas detectors and alarms 1,3 8531.80 231000, 230900, 230000, 230110

Motion sensor switches 2,7 8536.50 231000, 230900, 230000, 230110

LED lamps, fittings; compact 
fluorescent bulbs

4,7 9405.40 331510

2,5 8543.70

2,4 8539.31

Bicycles and parts and accessories 11,0 8712.00 600310

8,0 8714.95

Thermostats with automatic 
regulating or controlling 
instruments

1,7 9032.10 231000, 230900, 230000, 230110

Gas, liquid, electricity supply 
and production meters capable 
of electronic transmission of 
consumption data

2,6 9028.10 231000, 230900, 230000, 230110

2,9 9028.20

2,8 9028.30

Price elasticity  
of demand

• εg 

• Value: 1.5

Percentage 
change in quantity 
demanded (in %)

• ΔQg = Qg * εg 

Volume effect  
(in units sold)

• VE = ΔQg * Qg

Energy cost savings  
(in US$)

•  VE * energy cost 
savings per unit 
(in US$) 

Source: Tariff data were obtained from Tariff Analysis Online Database, WTO.  EGA country list includes: Australia, 
Canada, China, Costa Rica, the European Union, Hong Kong, Japan, Korea, New Zealand, Norway, Singapore, Switzerland 
and Chinese Taipei. Applied rate calculated as calculated duties/customs value.  The Consumer Expenditure Survey 
reports household expenditures as categorised by Universal Classification Code (UCC) titles and the corresponding UCC 
titles for each product category are reported here. 

percentage change in quantity demanded, and 
then calculate the volume effect in terms of units 
sold. The energy cost savings is then the volume 

effect multiplied by the energy cost savings per 
unit. The step-by-step calculations of the energy 
cost savings are described in Figure 1. 
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Figure 3. Annual US household savings

4. RESULTS

As explained above, we consider two aspects 
of the expected cost savings for US households 
from the EGA. One, the EGA will result in a 
decrease in prices for environmental goods 
(price effect). Another aspect is the energy 
cost savings effect. That is, the decrease 

in prices of environmental goods will 
lead to an increase in quantity demanded 
(quantity effect) and facilitate increased 
energy savings for US households, such as 
reduced utility bills, as well as beneficial  
environmental effects. 

4.1 Household Price Effects

This section reports the estimated household 
price effects, in terms of overall by product, and 
then in terms of the household characteristics.

Applying equation (1) to the data and the EGA 
tariff cuts, we find that estimated annual 
household savings from the tariff cuts are 
approximately US$845 million (Figure 3). Most of 
the savings are related to bicycles and energy-

efficient light bulbs (e.g. LED bulbs)—US$431 
million and US$320 million, respectively. These 
estimates reflect the relatively large tariff cut 
on bicycles and the common presence of light 
bulbs in most household expenditure bundles.

In terms of geographic regions, the South and 
West are estimated to accrue larger benefits, 
which reflects the larger number of households 
in the South and the bicycle-friendly culture in 
areas in the West (Figure 4).

Product Annual household savings, by product (US$ million)
Bicycles  431 

LED bulbs  320 

Alarms  23 

Electricity meters  29 

Motion sensors  14 

Solar control window film  10 

Water meters  7 

Automatic thermostats  5 

Gas detectors  4 

Gas meters  2 

Total  845 

Source: Authors’ calculations.



8

Figure 4. Total annual household savings, by geographical region (million US$)

Figure 5. Total household savings, by household size (number of persons in household) (million US$)

Figure 6. Total household savings, bytenure - homeowner or renter (million US$)

In terms of household size, households with 
two persons are estimated to benefit the most, 
which reflects the large number of two-person 
households (Figure 5). The group with the next 

largest benefits is households with five or more 
persons, which is driven by the relatively high 
level of home-related expenditures incurred by 
larger family households. 

In terms of owner or renter status, the 
estimated savings are greater for homeowners— 
especially owners with a mortgage—than for 
renters (Figure 6). This reflects the larger 

number of owners than renters, and also 
that the average owner with a mortgage has 
larger expenditures on household products and 
housing construction products.
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Figure 7. Average household savings of the EGA,as share of household income, by income group 
(% x 100)

Finally, and perhaps most interestingly in terms 
of distributional effects, household savings vary 
in terms of income. We consider three income 
groups: up to US$30k, US$30k up to US$70k, and 
US$70k and over. Not surprisingly, total annual 
household savings increases with income (US$86 
million, US$213 million, and US$404 million, 

respectively). Looking at the savings in terms 
of income, however, the savings have a greater 
impact for lower-income households (Figure 7). 
The savings as a share of income by income group 
(expressed as a percentage multiplied by 100) 
are nearly double for low-income households 
than for middle- and upper-income households. 

4.2 Energy and Cost Savings 

We focus on the two more broadly defined 
products: LED and CFL light bulbs and SCWFs. 

4.2.1 LED and CFC bulbs 

Per the approach described above, if prices 
decline by 3.6 percent (the tariff reduction 
in tariffs LED and CFC bulbs), the quantity 
demanded increases by 5.4 percent or 6.9 million 
LED bulbs (127.734 million consumer units x 
5.4 percent). The United States Department 
of Energy suggests that the annual cost 
saving per LED bulb is US$3.80. Consequently, 
multiplying the increase in sales of LED light 
bulbs by annual cost savings of US$3.80 allows 
us to calculate the total annual household 
savings in electricity bills, which is equal to 
US$26.22 million (6.9 million x US$3.80), and 
238 million kilowatt hours saved each year 
(US$26.22 million in household savings/US$0.11 
per kilowatt hour).9 Given that each ton of coal 
can generate 1,927 kilowatt hours of usable 
electricity (Kenward 2011), then it follows that 

the energy savings are equivalent to roughly 
124,000 tons of coal.

In sum, our results suggest that a 3.6 percent 
tariff reduction in LED and CFC bulbs will save 
US households US$129.6 million on electricity 
bills each year. The associated increase in the 
usage of energy-efficient bulbs is estimated to 
save 238 million kilowatt hours in the United 
States (or 124,000 tons of coal) each year. 
To put this figure in context, the U.S. Energy 
Information Administration reported that 
in 2015, coal consumption in the District of 
Columbia and State of New York was 2,000 tons 
and 1.76 million tons, respectively (U.S. Energy 
Information Administration 2016).

4.2.2 Solar control window films

Similarly, demand for SCWFs has been 
growing and is expected to continue to grow 
as US households increasingly become more 
environmentally aware and seek to reduce 
energy consumption and utility bills. We assume 
price elasticity of demand is 1.5, hence a tariff 

9 Annual energy cost is US$4.80 for 60W traditional incandescent and US$1.00 for 12W LED (equivalent to 60W traditional 
in light output); US$4.80 less US$1.00 = US$3.80 in annual energy cost savings; and these figures are based on two 
hours/day of usage, an electricity rate of 11 cents per kilowatt-hour. See  U.S. Department of Energy (n.d.).

2,0%

1,06% 1,02%

Up to $30k $30k up to $70k $70k and over
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reduction of 5 percent would be expected to 
yield a 7.5 percent increase in quantity demand. 
Given the US$200 million market for SCWFs as 
noted above, then the estimated increase in 
quantity demand is US$15 million. With the 
average SCWF project between US$500 and 
US$1000 (i.e. one to two bedrooms and a 
large wall of windows), then 15,000 to 30,000 
households would benefit from increased 
energy savings in the order of 4.8 percent to 

9.9 percent (DeBusk 2013). To the extent that 
usage of SCWFs is correlated with heat, then 
these savings would be concentrated among 
households in hot climate zones, such as the 
South and West (Figure 2). 

In sum, our results suggest that a 5 percent 
tariff reduction in SCWFs will help 15,000 to 
30,000 US households save 4.8 percent to 9.9 
percent on their electricity bills each year. 

Source: U.S. Department of Energy 2015 (p2)

Figure 8. Climate zones across the United States



11Climate and Energy

5. CONCLUSION

In this paper, we consider potential effects of 
the plurilateral EGA for US households. The 
agreement is set to eliminate tariffs for a 
range of environmental goods, and we focus on 
a group of products that households purchase 
directly. We estimate the “price effect” 
from lower tariffs, as declining prices bring 
lower acquisition costs on quantities already 
purchased by US households. We also estimate 
the “volume effects” and corresponding 
energy cost savings. These volume effects are 
reaped by US households, since lower prices of 
environmental goods may lead to an increase in 
quantity demanded, and consumers substitute 
towards the more energy-efficient goods, thus 
saving on running costs. 

We utilise the CE Survey (U.S. Bureau of Labor 
Statistics 2015) and exploit the heterogeneity 
in consumer spending patterns across different 
household types. There are numerous household 
characteristics in the survey; for the purposes 
of this exercise we focus on geographic region, 
urban or rural location, size of household, 
income, and homeowner or renter status. 

Regarding price effects, we estimate that 
if ratified, total household savings from 
EGA tariff cuts would be roughly US$845 
million per year across the United States. 
Yet, we also find that the effects would be 
distributed heterogeneously among different 
socio-demographic and geographic groups. 
Specifically, more savings will accrue for 

lower-income households than middle and 
upper-income households, as lower-income 
households spend a larger share of their 
income on products covered by the agreement. 
Also, homeowners, particularly those with a 
mortgage, (relative to renters) are expected 
to accrue more of the benefits, as they spend 
more on the products covered by the EGA. 

In terms of volume effects and the subsequent 
energy cost savings that result, we find that 
greater usage of SCWFs is estimated to help 
15,000 to 30,000 US households save 4.8 
percent to 9.9 percent on their electricity 
bills each year. Also, greater dissemination of 
LED and CFL bulbs could save US households 
US$129.6 million on electricity bills each year. 
Greater usage of energy-efficient bulbs is 
estimated to save 238 million kilowatt hours in 
the United States (or 124,000 tons of coal) each 
year. To put this figure in context, the U.S. 
Energy Information Administration reported 
that in 2015, coal consumption in the District 
of Columbia and State of New York was 2,000 
tons and 1.76 million tons, respectively. 

This paper offers a short demonstration of the 
feasibility of household-level analysis of tariff 
elimination. Researchers may find household-
level analysis to be a useful complement to 
economy-wide analysis such as computable 
general equilibrium modelling, particularly 
when trying to understand potential 
distributional effects of trade policy.
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APPENDIX A: EXPENDITURES AND SAVINGS ON EACH PRODUCT 
AND ILLUSTRATIVE EXAMPLES

This appendix describes the average household 
expenditure estimates on the products that are a 
subset of category in the Consumer Expenditure 
(CE) Survey (U.S. Bureau of Labor Statistics 2015). 
We also provide examples to help illustrate how 
US households may realise the savings from the 
Environmental Goods Agreement (EGA). 

1. Solar Control Window Films (SCWF) 

Average household expenditures

The global market value for SCWFs was 
estimated to be roughly US$505.1 million in 2015 
(Grand View Research 2016), and the value of 
the US market was approximately US$200 million 
(Flores 2014). The three segments of this market 
include construction, automotive, and others. 
Given that the total number of consumer units 
(from CE Survey) is 127,734,000, then US$200 
million/127.734 million units = US$1.57 per 
household consumer unit. 

The amount that a household may spend on SCWF 
varies by size of house, the number of windows, 
interest in filming just one wall (e.g. southern-
facing) or more, and so on. Recent consumer 
examples indicate that a home project might 
include a huge wall of windows that costs US$2k, 
while a standard bedroom might be US$400 to 
US$600 (Henderson 2016). Window film can 
range from US$2.25 to US$4.00 per square foot, 
up to over US$10 per square foot for higher end 
films (TintCenter 2011). 

Illustrative examples

The elimination of a 5 percent tariff on SCWFs 
will yield cost savings for a range of household 
projects: 

• Auto window tinting: US$100 to US$400 per 
car, depending on the quality of the film 
and the size of the automobile (Moor 2015). 
Savings: US$5 to US$20;

• A bedroom: US$400 to US$600. Savings: 
US$20 to US$30; and

• A large wall of windows (as pictured 
above from Henderson 2016): US$1,000 to 
US$2,000. Savings: US$50 to US$100. 

2. LED Lamp Fittings; Compact Fluorescent 
Bulbs

Average household expenditures 

The average US home has 45 light bulbs and 
keeps each bulb on for 2 hours a day,10 which 
is equivalent to 90 hours per day, or 32,850 
hours per household per year. Assuming one 
traditional incandescent bulb lasts 1,000 hours 
(U.S. Department of Energy n.d.), then the 
average US home is estimated to buy 32.8 
bulbs per year (32,850/1000=32.8). 

Assuming that one of every three light bulb 
purchases these days is LED or CFL, then 32.8/3 
= 10.93. That is, the average household with 
45 light bulbs purchases 10.93 LED light bulbs 
per year. With the average cost of US$6.36/
bulb (using 10 most popular LED bulbs on 
walmart.com), the average household spends 
US$69.51 (US$6.36 x 10.93) on LED light bulbs 
per year. 

Illustrative examples

The tariff reduction is equivalent to a 3.6 
percent price discount on energy-efficient 
bulbs such as LED or compact fluorescent. 
For instance, over time, as the average 
person replaces all the bulbs in their home 
or apartment, at 45 bulbs per residence, the 
savings will add up to over US$10. Another 
example is modern light fixtures, many of which 
require multiple light bulbs. The photograph 
to the right is from a magazine on apartment 
living (Fitzjarrald 2015). The savings on fitting 
this fixture with 12 bulbs would be US$3.80. 

10 Sources indicate that the average home has 40 to 50 light bulbs. See Energy Star (2006, n.d.). The average household 
keeps a light on approximately two hours a day. See U.S. Department of Energy (2012)
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3. Bicycles

Average household expenditures

According to the CE Survey, the average US 
household spends US$30.68 on bicycles each 
year.11 This figure will vary by income, residential 
location, and a number of other factors. 

Illustrative examples

There is a wide range of bicycle price points. 
The tariff cut translates into an 11 percent price 
discount. Here are three examples, 

• Lower price point, US$80, Roadmaster Granite 
Peak Boys’ Mountain Bike (Walmart). Savings: 
US$8.80;

• Middle price point, US$500, Diamondback 
Podium 24” bike, junior, female (REI). Savings: 
US$55; and

• Higher price points, US$2500 to US$7000 
(various speciality cycling shops). Savings: 
US$275 to US$770.

For instance, a family of four purchasing two 
adult bikes at US$600 each and two junior bikes 
at US$200 each would realise US$176 cost savings. 

4.	 Energy-Efficient	 Household	 Supplies	 and	
Equipment

Average household expenditures

There are at least seven products in the EGA that 
a household would purchase directly:

• Automatic thermostats

• Smart water meters

• Smart gas meters

• Smart electricity meters

• Motion sensors

• Gas detectors

• Alarms.

We estimate the average household expenditure 
on each product, utilising publicly available 
data and information. Generally, we take the 
total residential market value of expenditures 
and divide by the number of consumer units 
(households) as given in the 2015 CE Survey. A 
product-by-product description follows. We use 
the mid-range price of the best-selling product 
on Amazon. 

For automatic thermostats, we assume two 
are installed in each newly built home; at 
US$130 each, total expenditures on automatic 
thermostats would be estimated at US$300 
million. For water meters, we assume one 
per unit is installed in each newly built home. 
The average price of a smart water meter is 
estimated at US$200 per unit, which results in 
US$230.8 million in total annual expenditures. 
For gas meters, we assume one is installed in half 
of all new homes, at US$100 each, which results 
in US$57.7 million in annual expenditures. The 
U.S. Department of Energy reported that 5.2 
million smart electricity meters were installed 
in 2014, and assuming a US$200 unit price, the 
total expenditures on household installations 
is approximately US$1.04 billion. For motion 
sensors, we assume 40 percent of households 
use motion sensors and 20 percent of these 
households either purchase new or upgrade 
each year (which implicitly assumes a five-year 
lifespan). With an average cost of US$50 per 
unit then the total expenditures are estimated 
to be US$510.9 million. For gas detectors, we 
assume 50 percent of new homes use natural 
gas and each new home has two gas detectors; 
for existing homes we assume a 10 percent 
replacement rate, and with average unit price 
of US$40, then total expenditures are roughly 
US$332.3 million. Finally, for alarms, we 
assume all newly built units have an alarm, and 
20 percent of existing homes have an alarm 
with a 25 percent replacement or upgrade 
rate. Using an average unit price of US$260, 
then total expenditures are approximately 
US$1.799 million. 

11 Bicycles is UCC 600 310 in the CE Survey.
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Illustrative example

Consider a person who moves into a new home or 
apartment and purchases these energy-efficient 
residential supplies and equipment. Combined, 

they will spend US$980 on all of these products, 
and with the tariff reductions ranging from 1.3 
percent to 2.9 percent, the price reductions 
considered here will result in cost savings of 
US$12 to US$28. 
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APPENDIX B: HOUSEHOLD TRADE MODEL 

Here we provide the entire Nicita, Olarreaga, 
and Porto (2014) model of household-level 
welfare effects of trade policy, in which changes 
in a household’s welfare depends on the changes 
in local prices, household-specific labour 
income, household-specific capital income, and 
household-specific consumption. The model can 
be expressed as: 

      :    the change in the income of 
household h. Household h can be 
subscripted itself such as hgsc, which 
denotes the primary income earner 
in household h that works in industry 
g with social-economic background s 
living in geographic region c

     : the share of good g in consumption 
bundle of household h

        :  trade policy-induced change in the 
price of good g

      :  the share of household income 
derived from labour earnings 

      :  the elasticity of wages with respect 
to changes in pg 

     :  the share of household income 
derived from distributed profits of 
industry producing good g 

     :  the share of tariff revenue accrued 
by the household 

       :  the change in tariff revenue.

dy = — s + θ + θ+ θdlnp dlnTdlnpε εdlnp
g g w Tg

g g gh h h h,g,s,chwp wpg g

dy
g

h

s
g

h
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θ w
h
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h
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h
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APPENDIX C: MAP OF METRO AND MICROPOLITAN STATISTICAL 
AREAS, JULY 2015, US CENSUS 

Source: U.S. Census Bureau. n.d. “Metropolitan and Micropolitan Statistical Area Wall Maps.” http://www2.census.gov/
geo/maps/metroarea/us_wall/Jul2015/cbsa_us_0715.pdf
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PHELPS

HANSON

FAIRFIELD

STEUBEN

MOWER

CASS

ERIE

MINNEHAHA

TELLER

MACOUPIN

KENDALL

HENRY

LAPEEROLMSTED

WEXFORD

JEFFERSON

KEWAUNEE

MOHAVE

MARSHALL

BENTON

JOSEPHINE

ANDREWS

MATHEWS

HOT
SPRING

BOISE

MENARD

LAWRENCE

PUTNAM

MADISON

GENESEE

MONTEREY

MONTGOMERY

HANCOCK

CHELAN

CASS

SCHUYLER

BRADFORD

NUECES

SPOKANE

MORGAN

TIFT

LaSALLE

DUBOIS

FORD

EATON

DODGE

STARK

KENDALL

JOHNSON

CALUMET

BARTON

FLATHEAD

IRION

VERM
ILLION

SCOTTS BLUFF

PUTNAM

RENVILLE

RACINE

DeKALB

MADISON

MARSHALL

LINN

ALLEGAN

CREEK

LOGAN

FRANKLIN

STUTSMAN

HOPEWELL*

LEE

RANDOLPH

MACON

STORY

MASSAC

OUTAGAMIE

CERRO
GORDO

CLAY

WASHINGTON

SALINE

VANCE

WINNEBAGO

PORTER

CHRISTIAN

NOBLE

ALAMANCE

CHAMPAIGN

CHRISTIAN

COLONIAL
HEIGHTS*

FAIRFAX*

HARRISONBURG*

BECKHAM

BUTLER

SEDGWICK

BLACK HAWK

DeSOTO

BUENA VISTA

COLLIN

CORYELL

HARVEY

COWLEY

IONIA

KALAMAZOO

KENT

DODGE

MUSKEGON

FREEBORN

ST. JOSEPH

VAN BUREN

DE WITT

DOUGLAS

FALLS

UNION

BANDERA

GRUNDY

LINCOLN

RALLS
CHARLOTTESVILLE*

MARINETTE

BOWIE

CLARKE

W
AS

HI
NG

TO
N

LINN

CALDWELL

ESSEX

STEELE

CLAY

CLINTON

HENDRICKS

KEARNY

WYOMING

McKEAN
LIVINGSTON

BELKNAP

CARROLL

MADISON

BARRY

LUNA

COOS

McLEOD

NEWTON

CA
BA

RR
US

MENOMINEE

SAN
BENITO

MADISON

INDIAN
RIVER

STOKES

ST.
JOSEPH

KNOX

DAVIS

MERCER

MIAMI

McPHERSON

McLEAN

SAN BERNARDINO

JONES

DAWSON

WASCO

MILLE
LACS

GILCHRIST

PICKAWAY

LEBANON

HICKMAN

BROWN

HAYS

BEN HILL

CATOOSA

JONES

WALWORTH

CARSONCITY*

CALHOUN

DALLAS

PUTNAM

FRANKLIN

MONROE

MUSKINGUM

PERRY

STARK

RICHLAND

ROSS

WILLIAMSON

HARDEE

TUSCARAWAS

UNION

WARREN

MADISON

WILSON

PIKE

COSHOCTON

ARMSTRONG

FAYETTE

RICE

CLEVELAND

BREMER

ROCK-
WALL

SAN LUIS OBISPO

ADAMS

OLDHAM

OTTER TAIL

SANTA FE

HILLSDALE

WILLIAMSBURG*

DELAWARE

CRAWFORD

FOND DU LAC

CARROLL

MIDLAND

FAYETTE

BOONE

SHIAWASSEE

WELLS

JACKSON

MARION

MIAMI

MONTGOMERY

POLK

OGLE

NEVADA

KINGS

SHASTA

OTTAWA

POLK

CASS

SCHLEY

NORTON*

HAMPTON*

HOWELL

MIDLAND

ARAPAHOE

SCURRY
JONES

CURRY

CALLAHAN

UPSHUR

CORTLAND

GOSPER

HUNT

BROOME

CARTER

WALKER

FULTON

BROOKE

PICKENS

MONON-
GALIA

SU
NFLO

WER

CALDWELL

DODDRIDGE

NASSAU

TAYLOR

CLINTON

FLAGLER

SEMINOLE

PULASKI

PAYNE

PIKE

JASPER

DALE

HOWARD

ELLIS

ORLEANS

WARREN

KOSCIUSKO

PERRY

TORRANCE

LINCOLN

MARION

KINGMAN

COCONINO

GRAVES

COLUMBIA

PULASKI

GILA

WOODFORD

SANTA BARBARA

LIBERTY

PUTNAM

MANASSAS
PARK*

ELMORE

GREENE

COLQUITT

JEFFERSON

SAN PATRICIO

SUFFOLK*

OKTIBBEHA

COOSA

LABETTE

HENRY

TEHAMA

ELBERT

BARTHOLOMEW

ERATH
SOMERVELL

CARLTON

WASHINGTON

HURON

ECTOR

LINCOLN

SPENCER

HOCKING

SANDUSKY

CRAVEN

MIDDLESEX

EDMUNDS

TAYLOR

WASHTENAW

KOOTENAI

GRANT

WEBSTER

RADFORD*

ROOSEVELT

FORREST

DOUGHERTY

BROWN

McPHERSON

LINCOLN

SAGINAW

WEAKLEY

POLK

DELAWARE

MOORE

ADAMS

DEAF SMITH

TOOMBS

SENECA

GUERNSEY

LITTLE RIVER

LENAWEE

WASHINGTON

LAWRENCE

HENRY

ARCHER

SEWARD

NOBLES

McLENNAN

WAPELLO

BENTON

RENO

BOND

JOHNSON

CROSBY

INGHAM

HARNETT

TURNER

WILLIAMSON

McDONALD

GRAFTON

GARFIELD

MADISON

HEARD

LORAIN

COFFEE

CARSON

WYANDOTTE

WAYNE

CRAWFORD

ISANTI

OKMULGEE

BUFFALO

WABASH

BOONE

SHAWANO

KERR

POQUOSON*

GLASSCOCK

LYNCHBURG*

DeKALB

PONTOTOC

WORTH

OSCEOLA

HOWARD

MIAMI GATES

GRUNDY

WALTON

PERSON

LOGAN

ROCKLAND

RAPPA-
HANNOCK

ALLEGANY

POINSETT

BENTON

GUILFORD

CLINTON

SUMMIT

McDONOUGH

MORGAN

DADE

LOS ANGELES

JEFFERSON

STEPHENS

FINNEY

MARSHALL

BUTLER

WEBSTER

CHIPPEWA

FRESNO

MERCER

PEORIA

ALEX-
ANDRIA*

JACKSON

BEADLE

MADISON

PORTAGE

ANDERSON

UINTA

KEMPER

MARSHALL

CARROLL

HENDRY

GRAND ISLE

WHATCOM

MERCER

BERKELEY

LOGAN

TOLLAND

SUSSEX

ADAMS

OHIO

KNOX

TRIGG

MEADE

TULARE

NORFOLK

WORCESTER

WAYNE

MIDDLES
EX

WESTCHESTER

CAYUGA

RENSSELAER

CRAWFORD

LOWNDES

GARLAND

PITKIN

ROUTT

W
HI

TF
IEL

D

WAYNE

BRACKEN

JEFFERSON

CAMERON

ORLEANS

ALPENA

CHIPPEWA

MORGAN

JASPER

PULASKI

ANOKA

LEE

ADAIR

DODGE

WILKES

COFFEE

DENTON

BENZIE

FLOYD

COMAL

BALDWIN

MORGAN

BELL

SALT LAKE

SAUK

LANCASTER

GASTON

RANDOLPH

ST. CLAIR

SCOTT

SULLIVAN

TYRRELL

GRAND FORKS
CLATSOP

PICKENS

BLOUNT

JEFFERSON

ISLE OF
WIGHT

SALINE

KERN

PUEBLO

BARROW

COBB

UPSON

HANCOCK

DuPAGE

TAZEWELL

HANCOCK

PIKE

BOONE

KENNEBEC

CARVER

LINCOLN

SCHOHARIE

CALDWELL

CANADIAN

WOODWARD

CROOK

POSEY

JONES

LEFLORE

BOONE

BOSSIER

CHISAGO

WASHINGTON

SALEM*

McHENRY

PHILLIPS

VENTURA

IMPERIAL

LITCHFIELD

HILLSBOROUGH

CHATTA-
HOOCHEE

SULLIVAN

SCOTT

LEAVENWORTH

ISLAND

MORRIS

ONTARIO

FORSYTH

CHATHAM

ETOWAH

DALLAS

GRAHAM

KNOX

CLEAR
CREEK

BUTTS

FULTON

COWETA

OCONEE

WEST
BATON

ROUGE

GUTHRIE

BOURBON

ROCKCASTLE

RAPIDES

SALINE

PIERCE

SUFFOLK

NIAGARA

KLEBERG

CRAIG

DICKENSON

LIVINGSTON

DORCHESTER

ROANE

HOWARD

BRAZOS

OLDHAM

CAMPBELL

HARDIN

TALBOT

NODAWAY

CASS

PRINCE
GEORGE

IOWA

SHERBURNE

WALKER

YORK

MONTGOMERY

LAUDERDALE

COCHISE

MILLER

ORANGE

OWYHEE

MARICOPA

KANKAKEE

STOREY

DU
RH

AM

HAMILTON

STARK

MONTOUR

VENANGO

LYON

GLOUCESTER

ORANGE

GEORGETOWN

ANDERSON

YANKTON

CHAMBERS

NEWTON

CLAY

UINTAH

ORANGE

SNOHOMISH

BROWN

WOOD

YAVAPAI

JEFFERSON

FREMONT

CAMAS

BINGHAM

BULLITT

HOWARD

RA
MSE

Y

BROWN

TATE

CASCADE

YELLOWSTONE

MERRICK

BEDFORD

OTERO

LOGAN

ONONDAGA

MARLBORO

BRONX

BREVARD

CHAMPAIGN

CLARK

JEFFERSON

DAKOTA

GRANVILL
E

ALLEGHENY

LINCOLN

SIOUX

CLARK

LAURENS

DUNKLIN

SURRY

DAUPHIN

IREDELL

ARMSTRONG

ATLANTIC

ST. MARY

CHESTERFIELD

AIKEN

SUFFOLK

BERKS

CALLOWAY

LEXINGTON

PERRYERIE

KENOSHA

NEW
CASTLE

CHARLOTTE

HARTFORD

PENNINGTON

ARANSAS

BEAUFORT

ST. CROIX

SHEBOYGAN

DELTA

SCOTT

BUNCOMBE

ELKHART

YADKIN

WICOMICO

AN
DR

OS
CO

GG
IN

CRAWFORD

COOKE

WISE

JASPER

CHARLESTON

AUSTIN

TETON

RICHLAND

NEWBERRY

SCHUYLKILL

YUBA

JOHNSON

CASSIA

EDDY

DICKINSON

HOPKINS

RUTHERFORD

DICKSON

CAMBRIA

CLAY

CUSTER

BEE

SHERIDAN

ROCKINGHAM

SUMTER
SALUDA

NEWPORT

LAWRENCE

SOMERSET

GALVESTON

FAULKNER

DeKALB

GRATIOT

HOUGHTON

CENTRE

HAWKINS
SULLIVAN

DARLINGTON

DELAWARE

BRISTOL

WASHINGTON

FRANKLIN

HAMPDEN

HENDERSON

SEBASTIAN

CUSTER

TIPTON

SUMNER

CLINTON

KNOX

RUTLAND

HANCOCK

SKAMANIA

LAMAR

JEROME

NEW LONDON

LIVINGSTON

TROUP

VIGO

BRANTLEY

MANATEE

SAN JOAQUIN

McCRACKEN

FILLMORE

KENT

HILLSBOROUGH

CO
LU

MBIA

CACHE

LE SUEUR

YAKIMA

WALLAWALLA

WHITMAN

RICHLAND

NELSON

DALLAS

STAFFORD

CHILTON

WOOD

EAGLE

HIGHLANDS

NEW HAVEN

DAVIS

CUMBERLAND

KEWEENAW

UTAH

LARAMIE

ALBEMARLE

GALLATIN

MONTGOMERY

WINDSOR

FR
AN

KL
IN

CLINTON

FLOYD

BALDWIN

AMELIA

MARION

NEWTON

CLARK

OZ
AU

KE
E

ROBERTSON

BUCKINGHAM

MARION

CROCKETT

GORDON

FRANKLIN

CHAVES

LEELANAU

MISSAUKEE

SPOTSYLVANIA

MERRIMACK

DYER

HOKE

STANISLAUS

FREMONT

JACKSON

ALACHUA

MADISON

HUNTINGDON

OWEN

WOODBURY

FRANKLIN

DAVIESS

WASHINGTON

OTTAWA

SUMNER

SCOT-
LANDLOUDON

HUGHES

CHESTER

GREENUP

MACON

MINIDOKA

LAKE

LACKA-
WANNA

SHELBY

LANCASTER

LAWRENCE

LEHIGH

LACLEDE

CHEROKEE

PIERCE

CONTRA COSTA

EFFINGHAM

FORD

OVERTON

POLK

ROWAN

WILL

CLINTON

LUZERNE

LAFAYETTE

WARREN

OSAGE

FULTON

GEM

PAYETTE

STONE

DARE

BELL

DAVIDSON

BLUE EARTH

POTTAWATOMIE

McHENRY

WHITLEY

WASHINGTON

MONTGOMERY

SO
ME

RS
ET

ULSTER

DAVIE

YORK

BOYD

BUTLER

ABBEVILLE

OTTAWA

PAMLICO

TEXAS

PRINCE
WILLIAM

MANASSAS*

NORTHAMP-
TON

CAMDEN

HARDIN

JEFFER-
SON

ELMORE

MERCED

PIERCE

CHESTER

MARTIN

TARRANT

BURLINGTON

CUMBERLAND

BEAUFORT

CAMDEN

NEW
HANOVER

LUCAS

STEUBEN

RUTHERFORD

LAKE

LINCOLN

SPARTANBURG

BUTTE

CLAYTON

LONG

JACKSON

DAVIESS

HAMILTON

TRINITY

FLUVANNA

OSAGE

BRYAN

YORK

MATAGORDA

LAFAYETTE

LYON

CHEROKEE

THURSTON

KANAWHA

NATRONA

SAUNDERS

PROVIDENCE

ZAPATA

IRON

MOORE

OKLAHOMA

CLACKAMAS

SNYDER

UNION

STANLEY

SIOUX

DOÑA ANA

JOHNSON

HALL

CRAWFORD

DENVER

TERRELL

CUMBERLAND

DALLAS

WIN-
CHESTER*

BEDFORD

GOLIAD

QUEENS

UNION

ORANGE

NEWTON

WORTH

BUREAU
JASPER

PICKENS

CHEROKEE

DECATUR

FAYETTE

JOHNSON

GEARY

ROGERS

PULASKI

MADISON

WILSON

CHARLES

HAMILTON

GRANT

HENRY

METCALFE

BELTRAMI

LAFAYETTE

COLE

JESSAMINE

FR
ANKLIN

RAY

CHURCHILL

LEE

PORTAGE

RICHMOND

DUVAL

OLIVER

ORANGEBURG

MORTON

NORTH-

UMBERLAND

WESTMORELAND

MAURY
WARREN

JEFFERSON

LIBERTY

TWIN FALLS

ST. CLAIR

ALEXANDER

PIKE

DE SOTO

McKINLEY

CHEATHAM

NAVARRO

HOPKINS

HUTCHINSON

UVALDE

WARR
EN

HALL

CHEMUNG

DeKALB

SANTA CLARA

MONTGOMERY

NEW KENT

CULPEPER

STANTON

CASS

BULLOCH

SMITH

MOBILE

PLAQUEMINES

WASHINGTON

CHARLESCITY

COLUMBIA

GREENE

LAMPASAS

COMANCHE

CABELL

HOCKLEY

LASSEN

McINTOSH

JACKSON

CLAY

HUMBOLDT

RIO ARRIBA

GRANT

COLUMBIA

JEFFERSON

GUADALUPE

POTTER

ANDERSON

RICHMOND*

FRANKLIN

CRITTENDEN

LEE

BRYAN

LAKE

HAMILTON

BUTLER

JACKSON

ADAMS

GREENVILLE

LINCOLN

WARREN

JEFFERSON

CANYON

PINAL

MONROE

ANNE
ARUNDEL

ANDREW

EDGEFIELD

WASHINGTON

WISE

CAMPBELL

TUSCALOOSA

NACOGDOCHES

BENTON

SANTACRUZ

WINNEBAGO

TRIMBLE

ALLEN

BOONE

IBERIA

PIMA

CAPE
GIRARDEAU

WASHOE

UNION

PASSAIC

MONROE

DOUGLAS

ADA

BUTTE

FAYETTE

HUMBOLDT

CHATTOOGA

JERSEY

SAGADAHOC

ST.
MARY'S

PLYMOUTH

ST.
MARTIN

JEFFERSON

GALLIA

BUCKS

BARREN

LAUREL

SCOTT

HINDS

WEBSTER

ATCHISON
MASON

ST. BERNARD

CALCASIEU

W
AS

HI
NG

TO
N

CAMPBELL

WILLACY

JUAB

ORANGE

LINCOLN

JOHNSTON

WAGONER

HARRISON

ITAWAMBA

NYE

CLALLAM

ASOTIN

ROCK

MADISON

MOORETULSA

BURLESON

TIOGA

CALHOUN

CLARKE

SCOTT

SCHENECTADY

ROCKINGHAM

MARION

SEQUOYAH

COLUMBIA

TANEY

CALLAWAY

CANNON

GRAY

GRANT

LATAH

DAVIDSON

TAZEWELL

TUNICA

BRAZORIA

BRISTOL*

FLORENCE

CLAY

SANDOVAL

PALO PINTO

WARREN

GREENE

WALTON

CALHOUN

CLARK

FLOYD

RO
CK

-
DA

LE

SANGAMON

GRENADA

BERNALILLO

JACKSON

JOHNSON

MONT-
  GOMERY

CARROLL

STEPHENSON

LIVINGSTON

HOUSTON

DICKINSON

MERCER

MARION

KEARNEY

DEFIANCE

SILVER BOW

BURKE

BATH

MORROW

HAYWOOD

ALBANY

BENTON

BERRIEN

HENRY

KANDIYOHI

PITTSBURG

FULTON

BRADLEY

GILES

ROANOKE*

MONROE

LAMAR

PENDLETON

MIFFLIN

WILKIN

MAHONING

GRAINGER

BOONE

DORCHESTER

UNION

BUCHANAN

MAVERICK

LIVINGSTON

ST.
LOUIS*

ONSLOW

HENRY

HANCOCK

KALKASKA

COWLITZ

LAWRENCE

LIMESTONE

BAXTER

BLOUNT

LAURENS

CATTARAUGUS

MEADE

DUKES

CODINGTON

YELL

DAVISON

WILSON

HENDERSON

WAUKESHA

CITRUS

SARPY

JASPER

SIMPSON

DIXON

IBERVILLE

ONEIDA

MISSISSIPPI

RICHMOND

GADSDEN

GULF

LEONOKALOOSA

PUTNAM

EFFINGHAM

OBION

WASHINGTON

ST.
CLAIR

VAL VERDE

PERRY

KITTITAS

SANTA ROSA

HARRIS

CARBON

REEVES

LAKE

CHAMBERS

WINDHAM

MARQUETTE

PASQUOTANK

DANVILLE*

POLK

SH
EL

BY

GOLDEN
VALLEY

WARREN

BLAIR

KITSAP

WAKULLA

BAKER

AMITE

WARE
GREGG

RANDALL

BROWARD

VERMILION

BEAUREGARD

MONROE

WALLER

WASHINGTON

CAMPBELL

CLAIBORNE

CLARKE

DeSOTO

LAWRENCE

LINCOLN

BANNER

OCONEE

HORRY

WAYNE

W
OODFORD

GREENE

BELMONT

ATHENS

WASHINGTON

OHIO

SALEM

CARTERET

LANCASTER

EDMONSON

HERKIMER

MONROE

MADISON

TITUS

PENOBSCOT

LOS ALAMOS

MUSKOGEE

FORT BEND

FREDERICKS-
BURG*

POTTAWATOMIE

JACKSON

SENECA

GREENWOOD

PIKE

GAGE

MIAMI-DADE

UNION

DES
MOINES

FREDERICK

KINGS

MA
RS

HA
LL

HALE

LOGAN

BLAINE

SANTA CRUZ

SARASOTA

BONNER

ST. J
OHN THE

BAPTIST

PAWNEE

ALBANY

ST. TAMMANY

MECKLENBURG

FAYETTE

MINERAL

WALKER

WELD

JEFFERSON

PRINCE
GEORGE'S

SONOMA

WINONA

POPE

MARION

EAST
FELICIANA

SULLY

FRANKLIN

PLATTE

EL PASO

PLYMOUTH

COLUMBIA

CRISP

DUTCHESS

SEVIER

HARRISON

HIDALGO

SOLANO

WABASHA

BATES

SUMTER

MILLS

ANDERSO
N

McCLAIN

KAUFMAN

BOLLINGER

LA
CROSSE

OSWEGO

YOLO

BOX ELDER

JONES

CARBON

BARTOW

MONTROSE

WARREN

SHELBY

NAVAJO

DISTRICT OF

COLUMBIA

HARRISON

NEWPORT
NEWS*

FAIRFIELD

ST. LAWRENCE

CALHOUN

WHITESIDE

SUMMIT

COLLIER

GLYNN

SUMTER

PEARL RIVER

ST.
JAMES

NORFOLK*

MOREHOUSE

PORTSMOUTH*

JACKSON

TOOELE

BASTROP

WASATCH

TRAVIS

LINCOLN

AUGLAIZE

TERREBONNE

UNION

MISSOULA

GILPIN

ST.
FRANCOIS

WICHITA

MASON

VICTORIA

CLERMONT

WEBB

FAYETTE

MER
IW

ETH
ER

MONROE

CLARK

POWHATAN

AUTAUGA

CAMERON

BOONE

LOGAN

PEND
OREILLE

STEVENS

MUSCOGEE

OGLETHORPE

CUYAHOGA

VIRGINIA
BEACH*

MACOMB

WHITLEY

EL PASO

BROOKS

BENNINGTON

DOUGLAS

PO
TT

AW
AT

TA
MI

E

FORSYTH

MALHEUR

CALVERT

LEE

ELLIS

LAFOURCHE

KENEDY

BOTETOURT

WASHINGTON

WAYNESBORO*

GREEN

LEE

DONIPHAN

LUBBOCK

KANE

EAU CLAIRE

ALLEN

LEA

NAPA

WARREN

WILLIAMSON

LANIER

FULTON

TWIGGS

HAMPSHIRE

VERMILION

MUSCATINE

DOUGLAS

SHAWNEE

ELKO

ST.
HELENA

TANGIPAHOA

LARIMER

NORTHAMPTON

ESSEX

BROWN

KENT

CALHOUN

VANDERBURGH

HENDERSON

RIVERSIDE

FLORENCE

MULTNOMAH

HALIFAX

CLAY

NASH

ALLEN

WHITE

ASHLAND

ROANOKE

UNION

KERSHAW

OTTAWA

MONT-
GOMERY

POLK

McDUFFIE

CROW
WING

NATCHITOCHES

MORGAN

COAHOMA

PHILADELPHIA

WARD

CAMDEN

JEFFERSON

CURRY

CAPE
MAY

RILEY

COLUMBIANA

OCONTO

WOOD

HU
DS

ON

NEW
YORK

MARTIN

PALM BEACH

OSAGE

MARION

MORROW

OKEECHOBEE

WRIGHT

CHESHIRE

LEWIS AND CLARK

MENDOCINO

DARKE

DINWIDDIE

MOFFAT

FRANKLIN

ORANGE

LEWIS

BEAVER

CHAUTAUQUA

CHATHAM

TETON

MORGAN

PUTNAM

RALEIGH

SUSSEX

BIBB

LEWIS

COLUMBIA

ST. LOUIS

SACRAMENTO

OUACHITA

BAY

SCOTT

JEFFERSON

FAIRFIELD

HUNTING-
TON

LARUE

WILLIAMS

HUNTERDON

NEZ
PERCE

BURKE

KENTON

HOUSTON

MEDINA

GWINNETT

MILWAUKEE

BOLIVAR

WAS
HINGT

ON

GRANT

UMATILLA

CARBON

BERKSHIRE

PLATTE

ST.
JOHNS

LOWNDES

BRUNSWICK

ASCENSION

KING

LAKE

JIM
WELLS

WIRT

LEE

SUTTER

MADERA

BAKER

SEWARD

CULLMAN

PASCO

SCIOTO

TRUMBULL

WHARTON

CLARK

RANKIN

FREMONT

NELSON

HANCOCK

STRAFFORD

HOODRIVER

DAWSON

McMINN

GOOCHLAND

MONITEAU

WAYNE
PITT

LaPORTE

MADISON

CLINTON

SAN
MATEO

SAN FRANCISCO

LO
W

ND
ES

BROOKINGS

DELNORTE

HUDSPETH

SEQUATCHIE

SMITH

MECOSTA

MONTCALM

HENNEPIN

GRANT

BEXAR

DOUGLAS

GRADY

CLEVELAND

KAY

MARSHALL

ESSEX

CARTER

HAMBLEN

CHESTER

ADAMS

MORGAN BALTIMORE

PONTOTOC

RANDOLPH

AUGUSTA

SWEETWATER

BUTLER

BANNOCK

HE
ND

ER
SO

N HAMPSHIRE

FAYETTE

COLUMBIA

THOMAS

DESCHUTES

MIDDLESEX

GALLATIN
SUMMIT

STAUNTON*

SHELBY

WABAUNSEE

WEBER

JEFFERSON

EAST
BATON
ROUGE

JACKSON

ADAMS

DUBUQUE

LYCOMING

BAY

ACADIA

WATAUGA

CUMBERLAND

BROWN

YORK

CONCORDIA

TRAN-
SYLVANIA

TALLADEGASAN DIEGO

MANITOWOC

BOULDER

HOUSTON

LAMAR

SAN MIGUEL

RHEA

CALHOUN

CHEROKEE

McCOOK

HENRICO

APPOMATTOX

JAMES
CITY

TOMPKINS

COTTON

NOLAN

POINTE
COUPEE

BERGEN

BALLARD

SOMERSET

LE FLORE

BENTON

WASHINGTON

McLEAN

MU
RR

AY

UNICOI

FAIRFAX

PARK

OTSEGO

SARATOGA

ST. LANDRY

INDEPENDENCE

COLES

INDIANA

MARIN

WORCESTER

CLARK

VERNON

CIBOLA

VAN WERT

WILBARGER

FRANKLIN

LANE

FREDERICK

YAZOO

LINCOLN

OCEAN

PRESTON

OUACHITA

MADISON

FALLS
CHURCH*

BROOMFIELD

EDGECOMBE

JACKSON

HABER-
SHAM

PIN
EL

LA
S

McDOWELL

KING WILLIAM

CECIL

CRAIGHEAD

BRISTOL

PITTSYLVANIA

JEFFERSON

UNION

WAYNE

COPIAH

PENDER

PARKER

AMHERST

CATAWBA

FAUQUIER

WASHINGTON

DECATUR

JEFFERSON

JACKSON

NASSAU

ST. CHARLES

HARRISON

CLAY

GRAND
TRAVERSE

CLINTON

JEFFERSON

LONOKE

JENNINGS

HENRY

BONNEVILLE

UNION

GENEVA

WARRICK

ALAMEDA

MASON

DOUGLAS

CURRI-
TUCK

COCKE

NICOLLET

STEARNS

CUMBERLAND

JASPER

WASHINGTON

ROBERTSON

MASON

MESA

HARRISON

LENOIR

GRAYS HARBOR

SKAGIT

ECHOLS

ALEXANDER

MADISON

RUSSELL

ANGELINA

MENIFEE

HANCOCK

PER-
QUIMANS

DOUGLAS

CLEVELAND

MERCER

GRAYSON

ST.
CHARLES

EUREKA

CHITTENDEN

VALENCIA

CLEARFIELD

CASS

DAKOTA

COOK

ROCK ISLAND

BENTON

BURLEIGH

BERKELEY

CAROLINE

AUDRAIN

MONTGOMERY

GLOUCESTER

HANOVER

RUSK

STARR

HARFORD

BOYLE

MA
RS

HA
LL

LICKING

SUSSEX

RICHMOND

LOUDOUN

LA PLATA

PEACH

STEPHENS

QUEEN
ANNE'S

SHELBY

ROCKINGHAM

TAOS

ROBESON

COLBERT

CARROLL

MONTGOMERY

LINN

STANLY

YUMA

WEST
FELICIANA

COOS

PIERCE

MONMOUTH

ERIE

DOUGLAS

SAN JUAN

GOODHUE

KLAMATH

JACKSON

BIBB

VOLUSIA

WASH-
INGTON

DOUGLAS

YATES

YAMHILL

TROUSDALE

BARNSTABLE

LINCOLN

PULASKI

HARRIS

DeKALB

BARBOUR

QUIT-
MAN

ESCAMBIA

LINCOLN

MARTIN

MUHLENBERG

HEMPSTEAD

NEVADA

JEFFERSON
DAVIS

TALLAPOOSA

FANNIN

HAYWOOD

CARROLL

MARION

CLAY

ITASCA

ELK

Aberdeen

Aberdeen

Ada

Adrian

Alamogordo

Albe-
marle

Albert Lea

Albertville

Alexandria

Alice

Alma

Alpena

Altus

Americus

Amsterdam

Andrews

Angola

Arcadia

Ardmore
Arkadelphia

Arkansas City-
Winfield

Ash-
land

Ashtabula

Astoria

Atchison

Athens

Athens

Athens

Auburn

Auburn

Augusta-

Waterville

Austin

Bainbridge

Baraboo

Bardstown

Barre

Bartlesville

Bastrop

Batavia

Batesville

Bay City

Beatrice

Beaver
Dam

Bedford

Beeville

Bellefon-
taine

Bemidji

Bennettsville

Bennington

Berlin

Big
Rapids

Big Spring

Big Stone
Gap

Blackfoot

Bluefield

Blytheville

Bogalusa

Boone

Boone

Borger

Bozeman

Bradford

Brainerd

Branson

Breckenridge

Brenham

Brevard

Brookhaven

Brookings Brookings

Brownwood

Bucyrus

Burley

Burlington

Butte-
Silver Bow

Cadillac

Calhoun

Cambridge

Cambridge

Camden

Campbellsville

Cañon City

Canton

Carlsbad-Artesia

Cedar City

Cedartown

Celina

Centralia

Centralia

Charleston-
Mattoon

Chillicothe

Claremont-

Lebanon

Clarksburg

Clarksdale

Clearlake

Cleveland

Clewiston

Clinton

Clovis

Coffeyville

Coldwater

Colum-
bus

Columbus

Concord

Conners-
ville

Cookeville

Coos Bay

Cordele

Corinth

Cornelia

Corning

Corsicana

Cortland

Coshocton

Craig
Craw-
fords-

ville

CrescentCity

Crossville

Cullman

Cullowhee

Danville
Danville

Da
yto

n

De-
catur

Defiance

Del Rio

Deming

DeRidder

Dickinson

Dixon

Dodge City

Douglas

Dublin

DuBois

Dumas

Duncan

Dunn

Durango

Durant

Dyersburg

Eagle Pass

Easton

Edwards

Effingham

El Campo

El Dorado

Elizabeth City

Elk City

Elkins

Elko

Ellensburg

Emporia

ENID

Enterprise

Escanaba

Española

Eureka-Arcata-Fortuna

Evanston

Fairfield

Fairmont
Fallon

Faribault-
Northfield

Farmington

Fergus Falls

Fernley

Findlay

Fitzgerald

Forest
City

Forrest City

Fort
Dodge

Fort
Leonard

Wood

Fort
Madison-

Keokuk

Fort Morgan

Fort Polk
South

Frankfort

Frank-
fort

Fredericksburg

Freeport

Fremont

Fremont

Gaffney

Gainesville

Gales-
burg

Gallup

Garden City

GardnervilleRanchos

Georgetown

Gillette

Glasgow

Glenwood Springs

Gloversville

Grants

Great
Bend

Greeneville

Greenfield
Town

Greens-
burg

Greenville

Green-
ville

Greenwood

Greenwood

Grenada

Guymon

Hailey

Hannibal

Harrison

Hastings

Hays

Heber

Helena

Helena-
West

Helena

Henderson

Hereford

Hermiston-Pendleton

Hillsdale

Hobbs

Holland

HoodRiver

Houghton

Hudson

Huntingdon

Hunt-
ing-
ton

Huntsville

Huron

Hutchinson

Hutchinson

Indiana

Indianola

Ionia

Iron
Mountain

Jackson

Jackson

Jacksonville

Jackson-
ville

Jamestown

Jamestown-
Dunkirk-
Fredonia

Jasper

Jefferson

Jesup

Junction
City

Kalispell

Kearney

Keene

Kendall-
ville

Kennett

Kerrville

Key
West

Kill Devil Hills

Kingsville

Kinston

Kirksville

Klamath Falls

LaconiaLa Grande

LaGrange

Lake
City

Lamesa

Laramie

Las Vegas

Laurel

Laurin-
burg

Lawrenceburg

Lebanon

Levelland

Lewisburg

Lewis-
burg

Le
wist

ow
n

Lexington

Liberal

Lincoln

Lock
Haven

Logan

Logans-
port

London

Los Alamos

Luding-
ton

Lufkin

Lumberton

Macomb

Madison

Madison-
ville

Magnolia

Malone

Malvern

Manitowoc

Marietta

Marinette

Marion

Marion

Marion

Marquette

Marshall

Marshall

Marshall

Marshall-
town

Martin

Martinsville

Maryville

Mason
City

May-
field

Maysville

McAlester

McComb

McMinn-
ville

McPherson

Meadville

Menomonie

Meridian

Merrill

Mexico

Miami

Middlesborough

Milledge-
ville

Mineral
Wells

Minot

Mitchell

Moberly

Montrose

Morehead City

Morgan
City

Moscow

Moses Lake

Moultrie

Mountain
Home

Mountain
Home

Mount
Airy

Mount
Pleasant

Mount
Pleasant

Mount
Sterling

Mount
Vernon

Mount
Vernon

Murray

Muscatine

Muskogee

Nacogdoches

Natchez
Natchitoches

Newberry

New
Castle

New
Castle

New
Philadelphia-

Dover

Newport

Newport

Newton

New Ulm

Nogales

Norfolk

North Platte

North
 Vernon

North
Wilkesboro

Norwalk

OakHarbor

Ogdensburg-

Massena

Oil City

Okeechobee

Olean

Oneonta

Ontario

Opelousas

Orangeburg

Oskaloosa

Othello

Ottawa

Ottawa-Peru

Ottumwa

Owa-
tonna

Owosso

Oxford

Oxford

Ozark

Paducah

Pahrump

Palatka

Palestine

Pampa

Paragould

Paris

Paris

Parsons

Payson

Pecos

Peru

Picayune

Pierre

Pinehurst-
Southern

Pines

Pittsburg

Plainview

Platteville

Plattsburgh

Plymouth

Ponca City

Pontiac

Poplar
Bluff

Portales

Port Angeles

Port Clinton

Port
Lavaca

Portsmouth

Pottsville

Price

Prineville

Pullman

Quincy

Raymondville

Red Bluff

Red WingRexburg

Rich-
mond

Richmond-
Berea

Rio Grande
City

Riverton

Roanoke
Rapids

Rochelle

Rocking-
ham

Rock Springs

Rolla

Roseburg

Roswell

Russellville

Ruston

Rutland

Safford

St. Marys

Salem

Salina

Sandpoint

Sandusky

Sanford

Sault Ste. Marie

Sayre

Scottsbluff

Scottsboro
Searcy

Sedalia

Selinsgrove

Selma

Seneca

Seneca
Falls

Sevierville

Seymour

Shawano

Shawnee

Shelby

Shelbyville

Shelton

Sheridan

Show Low

Sidney

Sikeston

Silver City

Snyder

Somerset

Somerset

Sonora

Spearfish

Spencer

Spirit
Lake

Starkville

Statesboro

Steamboat
Springs

Stephenville

Sterling

Sterling

Stevens
Point

Stillwater

Storm
Lake Sturgis

Sulphur
Springs

Summer-
ville

Summit Park

Sunbury

Susanville

Sweetwater

Tahlequah

Talladega-
Sylacauga

Taos

Taylorville

The Dalles

Thomaston

Thomas-
ville

Tiffin

Tifton

Toccoa

Torrington

Traverse City

Troy

Truckee-Grass Valley

Tullahoma-
Manchester

Tupelo

Twin Falls

Ukiah

Union
City

Urbana

Uvalde

Valley

Van Wert

Vermillion

Vernal

Vernon

Vicksburg
ABILENE

AKRON

ALBANY

ALBANY

ALBANY-SCHENECTADY-

TROY

ALBUQUERQUE

ALEXANDRIA

ALLENTOWN-

BETHLEHEM-

EASTON

ALTOONA

AMARILLO

AMES

ANN
ARBOR

       ANNISTON-
OXFORD-

JACKSONVILLE

APPLETON

ASHEVILLE

ATHENS-
CLARKE
COUNTY

ATLANTA-SANDY SPRINGS-ROSWELL

ATLANTIC CITY-HAMMONTON

AUBURN-
OPELIKA

AUGUSTA-

RICHMOND
COUNTY

AUSTIN-
ROUND ROCK

BAKERSFIELD

BALTIMORE-COLUMBIA-

TOWSON

BANGOR

BARNSTABLE TOWN

BATON ROUGE

BATTLE
CREEK

BAY
CITY

BEAUMONT-
PORT

ARTHUR

BECKLEY

BELLINGHAM

BEND-REDMOND

BILLINGS

BINGHAMTON

BIRMINGHAM-HOOVER

BISMARCK

BLACKSBURG-

CHRISTIANSBURG-
RADFORD

BLOOMINGTON

BLOOMINGTON

BLOOMSBURG-

BERWICK

BOISE
CITY

BOULDER

BOWLING
GREEN

BREMERTON-SILVERDALE

BRIDGEPORT-

STAMFORD-

NORWALK

BROWNSVILLE-HARLINGEN

BRUNSWICK

BUFFALO-

CHEEKTOWAGA-

NIAGARA FALLS

BUR-
LING-

TON

BURLINGTON-

SOUTH
BURLINGTON

CALIFORNIA-

LEXINGTON 
      PARK

CANTON-
MASSILLON

CAPE CORAL-FORT MYERS

CAPE 
GIRARDEAU

CARBONDALE-
MARION

CARSONCITY

CASPER

CEDAR RAPIDS

CH
AM

BE
RS

BU
RG

-
WA

YN
ES

BO
RO

CHAMPAIGN-
URBANA

CHARLESTON

CHARLESTON-

NORTH CHARLESTON

CHARLOTTE-

CONCORD-

GASTONIA

CHARLOTTESVILLE

CHATTANOOGA

CHEYENNE

CHICAGO-
NAPERVILLE-

ELGIN

CHICO

CINCINNATI

CLARKSVILLE

CLEVELAND

CLEVELAND-

ELYRIA

COEUR
D'ALENE

COLLEGE
STATION-

BRYAN

COLORADO SPRINGS
COLUMBIA

COLUMBIA

COLUMBUS

COLUM-
BUS

COLUMBUS

CORPUS
CHRISTI

CORVALLIS

CRESTVIEW-

FORT WALTON BEACH-

DESTIN

DALLAS-FORT WORTH-ARLINGTON

DALTON

DAN-
VILLE

DAPHNE-
FAIRHOPE-

FOLEY

DAVENPORT-MOLINE-
ROCK ISLAND

DAYTON

DECATUR

DECATUR

DELTONA-
DAYTONA

BEACH-

ORMOND BEACH

DENVER-AURORA-LAKEWOOD

DES MOINES-
WEST DES MOINES

DETROIT-WARREN-

DEARBORN

DOTHAN

DOVER

DUBUQUE

DULUTH

DURHAM-

CHAPEL
HILL

EAST
STROUDSBURG

EAU CLAIRE

EL CENTRO

ELIZABETHTOWN-

    FORT KNOX

ELKHART-
GOSHEN

ELMIRA

EL PASO

ERIE

EUGENE

EVANSVILLE

FARGO

FARMINGTON FAYETTEVILLE

FAYETTEVILLE-
SPRINGDALE-ROGERS

FLAGSTAFF

FLINT

FLORENCE

FLORENCE-
MUSCLE
SHOALS

FOND DU LAC

FORT COLLINS

FORT
SMITH

FORT WAYNE

FRESNO

GADSDEN

GAINESVILLE

GAINESVILLE

GETTYSBURG

GLENS FALLS

GOLDS-
BORO

GRAND
FORKS

GRAND ISLAND

GRAND JUNCTION

GRAND RAPIDS-

WYOMING

GRANTS PASS

GREAT FALLS

GREELEY

GREEN BAY

GREENSBORO-

HIGH POINT
GREEN-

VILLE

GREENVILLE-

ANDERSON-

MAULDIN

GULFPORT-BILOXI-
PASCAGOULA

HAGERSTOWN-

MARTINSBURG

HAM-
MOND

HANFORD-CORCORAN

HARRISBURG-

CARLISLE

HARRISONBURG

HARTFORD-

WEST HARTFORD-

EAST HARTFORD

HATTIESBURG

HICKORY-
LENOIR-

MORGANTON

HINESVILLE

HOMOSASSA
SPRINGS

HOT
SPRINGS

HOUMA-THIBODAUXHOUSTON-THE WOODLANDS-SUGAR LAND

HUNTINGTON-

ASHLAND

HUNTSVILLE

IDAHO FALLS

INDIANAPOLIS-
CARMEL-

ANDERSON

IOWA
CITY

ITHACA

JACKSON

JACKSON

JACKSON

JACKSONVILLE

JACKSON-
VILLE

JANESVILLE-
BELOIT

JEFFERSON CITY

JOHNSON
CITY

JOHNS-
TOWN

JONESBORO

JOPLIN

KALAMAZOO-
PORTAGE

KANKAKEE

KANSAS CITY

KENNEWICK-RICHLAND

KILLEEN-TEMPLE

KINGSPORT-

BRISTOL-BRISTOL

KINGSTON

KNOXVILLE

KOKOMO

LA CROSSE-
ONALASKA

LAFAYETTE

LAFAYETTE-WEST LAFAYETTE

LAKE CHARLES

LAKE HAVASU CITY-KINGMAN

LAKELAND-

WINTER HAVEN

LANCASTER

LANSING-

EAST LANSING

LAREDO

LAS CRUCES

LAS VEGAS-HENDERSON-PARADISE

LAWRENCE

LAWTON

LEBANON

LEWISTON
LEWISTON-

AUBURN

LEXINGTON-
FAYETTE

LIMA

LINCOLN

LITTLE ROCK-
NORTH LITTLE ROCK-

CONWAY

LOGAN

LONGVIEW

LONGVIEW

LOS ANGELES-LONG BEACH-ANAHEIM

LOUISVILLE/
JEFFERSON

COUNTY

LUBBOCK

LYNCHBURG

MADERA

MADISON

MANCHESTER-

NASHUA

MANHATTAN

MANKATO-NORTH MANKATO

MANS-
FIELD

McALLEN-
EDINBURG-

MISSION

MEDFORD

MEMPHIS

MERCED

MICHIGAN CITY-
LA PORTE

MIDLAND

MIDLAND

MILWAUKEE-
WAUKESHA-
WEST ALLIS

MINNEAPOLIS-ST. PAUL-
BLOOMINGTON

MISSOULA

MOBILE

MODESTO

MONROE

MONROE

MONTGOMERY

MORGANTOWN

MORRIS-
TOWN

MOUNT VERNON-ANACORTES

MUNCIE

MUSKEGON

MYRTLE BEACH-CONWAY-NORTH MYRTLE BEACH

NAPA

NAPLES-
IMMOKALEE-

MARCO ISLAND

NASHVILLE-DAVIDSON--

MURFREESBORO--FRANKLIN

NEW BERN

NEW
HAVEN-
MILFORD

NEW ORLEANS-METAIRIE

NEW YORK-NEWARK-JERSEY CITY

NILES-
BENTON
HARBOR

NORTH PORT-SARASOTA-BRADENTON

NORWICH-
NEW

LONDON

OCALA

OCEAN CITY

ODESSA

OGDEN-CLEARFIELD

OKLAHOMA CITY

OLYMPIA-TUMWATER

OMAHA-
COUNCIL
BLUFFS

ORLANDO-

KISSIMMEE-

SANFORD

OSHKOSH-
NEENAH

OWENSBORO

OXNARD-THOUSAND OAKS-VENTURA

PANAMA
CITY

PARKERSBURG-

VIENNA

PENSACOLA-
FERRY PASS-

BRENT

PEORIA

PHILADELPHIA-CAMDEN-

WILMINGTON

PHOENIX-MESA-SCOTTSDALE

PINE BLUFF

PITTSBURGH

PITTS-
FIELD

POCATELLO

PORTLAND-

SOUTH

PORTLAND

PORTLAND-VANCOUVER-HILLSBORO

PORT
ST. LUCIE

PRESCOTT

PROVO-OREM

PUEBLO

PUNTA GORDA

RACINE

RALEIGH

RAPID CITY

READINGREDDING

RENO

RICHMOND

RIVERSIDE-SAN BERNARDINO-ONTARIO

ROANOKE

ROCHESTER

ROCHESTER

ROCKFORD

ROCKY MOUNT

ROME

SACRAMENTO--ROSEVILLE--ARDEN-ARCADE

SAGINAW

ST. CLOUD

ST. GEORGE

ST. JOSEPH

ST. LOUIS

SALEM

SALINAS

SALISBURY

SALT LAKE CITY

SAN ANGELO

SAN ANTONIO-
NEW BRAUNFELS

SAN DIEGO-CARLSBAD

SAN FRANCISCO-OAKLAND-HAYWARD

SAN JOSE-SUNNYVALE-SANTA CLARA

SAN LUIS OBISPO-PASO ROBLES-ARROYO GRANDE

SANTA CRUZ-WATSONVILLE

SANTA FE

SANTA MARIA-SANTA BARBARA

SANTA ROSA

SAVANNAH

SCRANTON--

WILKES-BARRE--

HAZLETON

SEATTLE-TACOMA-BELLEVUE

SEBRING

SHEBOYGAN

SHERMAN-
DENISON

SHREVEPORT-
BOSSIER CITY

SIERRA VISTA-DOUGLAS

SIOUX
CITY

SIOUX FALLS

SOUTH
BEND-

MISHAWAKA

SPARTANBURG

SPOKANE-SPOKANE VALLEY

SPRINGFIELD

SPRINGFIELD

SPRINGFIELD

SPRING-
FIELD

STATE
COLLEGE

STAUNTON-

WAYNESBORO

STOCKTON-LODI

SUMTER

SYRACUSE

TALLAHASSEE

TAMPA-

ST. PETERSBURG-

CLEARWATER

TERRE
HAUTE

TEXARKANA

THE
VILLAGES

TOLEDO

TOPEKA

TRENTON

TUCSON

TULSA

TUSCALOOSA

TYLER

UTICA-ROME

VALDOSTA

VALLEJO-FAIRFIELD

VICTORIA

VINELAND-

BRIDGETON

VISALIA-PORTERVILLE

WACO

WALLA WALLA

WARNER
ROBINS

WASHINGTON-

ARLINGTON-

ALEXANDRIA

WATERLOO-
CEDAR FALLS

WATERTOWN-

FORT DRUM

WAUSAU

WEIRTON-

STEUBENVILLE

WENATCHEE

WHEELING

WICHITA

WICHITA FALLS

WILLIAMSPORT

WILMINGTON

WINCHESTER

WINSTON-
SALEM

WORCESTER

YAKIMA

YORK-

HANOVER

YUBA CITY

YUMA

Vidalia

    Vin-
cennes

Vineyard

Haven

Wa-
bash

Wahpeton

Wapakoneta

Warren

Warrensburg

Warsaw

Washington

Washington

Washington
Court House

Watertown

Watertown-
Fort

Atkinson

Wauchula

Waycross

Weatherford

West
Plains

White-
water-
Elkhorn

Williston

Willmar

Wilming-
ton

Wilson

Winnemucca

Winona

Wisconsin
Rapids-

Marshfield

Woodward

Wooster

Worthington

Yankton

Zanesville

Zapata

PALM BAY-MELBOURNE-TITUSVILLE

SEBASTIAN-VERO BEACH

MIAMI-
FORT LAUDERDALE-

WEST PALM BEACH

CUMBERLAND

PROVIDENCE-

WARWICK

BOSTON-CAMBRIDGE-NEWTON

YOUNGSTOWN-

WARREN-
BOARDMAN

Point
Pleasant

HILTON HEAD ISLAND-BLUFFTON-BEAUFORT
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Fort
Payne

Alexander
City

MACON-BIBB
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To order copies of this map or other geographic products, contact:

Geographic Customer Service Branch, (301) 763-1128.

Further information about geographic areas delineated under the metropolitan and micropolitan
statistical area standards is available at "Metropolitan and Micropolitan Statistical Areas" within
the "Geography" area of the Census Bureau's Internet Site at www.census.gov, or by contacting:www.census.gov

Legend

Outside Core Based Statistical Area County
(or statistical equivalent)

BALTIMORE*
Core Based Statistical Area Incorporated Place
that is legally independent of any county

CUMBERLAND
Core Based Statistical Area County
(or statistical equivalent)

Urbanized Area or Urban Cluster with a
population of 10,000 or more in 2010

Metropolitan Statistical AreaYAKIMA

Shelton Micropolitan Statistical Area

!
!

!
!

!
!

!
!

!! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !!
!

!
!

!
!

!
!

!!!!!!!!!!!!!!!!!

Metropolitan DivisionNewark

International

KS State (or statistical equivalent)

Core Based Statistical Area Description

     The United States Office of Management and Budget delineates metropolitan
and micropolitan statistical areas, which are referred to collectively as "core
based statistical areas" (CBSAs). The general concept of the metropolitan and
micropolitan statistical area is that of a core area containing a substantial
population nucleus, together with adjacent communities having a high degree
of economic and social integration with that core. Metropolitan statistical
areas contain at least one urbanized area of 50,000 or more population;
micropolitan statistical areas contain at least one urban cluster of at least
10,000 and less than 50,000 population. If specified criteria are met,
a metropolitan statistical area containing a single core with a population
of 2.5 million or more may be subdivided into metropolitan divisions, which
function as distinct areas within the larger metropolitan statistical area.
CBSAs are composed of entire counties. There are 389 metropolitan
statistical areas, of which 11 are subdivided into 31 metropolitan divisions,
and 556 micropolitan statistical areas in the United States and Puerto Rico,
as of July, 2015.                                                                        

   CBSA boundaries and titles are as of July, 2015, and reflect the
application of the 2010 Standards for Delineating Metropolitan and Micropolitan
Statistical Areas to Census Bureau data. All other boundaries and names are as of
January 1, 2015.                                                                              
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