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0. Executive Summary


Approximately 80% of the people in the United States live in a “metropolitan area.”  These metropolitan areas take up only 20% of the land area in the country.  Communities in metropolitan areas, and the water systems that serve them, exhibit some fundamental differences from those in non-metropolitan areas.


  For example, 46,000 water systems in the country serve fewer than 1,000 customers each – a total of just 25 million people, compared to the more than 200 million people served by the other 8,000 water systems.  Not all small water systems are located in rural areas.  In fact, in some states the majority of small water systems are located in metropolitan areas.  These systems might serve a single residential subdivision, a mobile home park near an urban area, or a small community that is relatively close to a larger urban area.


A comparison of income and poverty levels in three states shows dramatic differences between small water systems that are in metropolitan areas and those that are in non-metropolitan areas.  Non-metropolitan areas had median household incomes that were 15% to 30% lower, and poverty rates that were 30% to 40% higher, than metropolitan areas in the same state.  These patterns are true regardless of the size of the water system.  That is, income and poverty levels for metropolitan water systems were very similar, regardless of system size.  But at each size level, there was a dramatic difference between metropolitan and non-metropolitan water systems.


This finding is confirmed by other data that document that rural areas consistently have lower levels of income than urban areas.  Similarly, rural households spend significantly less than urban households.  In addition, data from the national Consumer Expenditure Survey show the typical rural household spends essentially 100% of its after-tax income, while urban households typically have a surplus of more than $4,000 per year.  


The differences between urban and rural (or metropolitan and non-metropolitan) areas can have important consequences when considering the ability of water consumers to significantly increase their expenditures for water.  Significant differences in income levels, population density, expenditure patterns, and the lack of “extra” income in the typical rural household all can affect the ability of a community to continue to provide safe and reliable water service at an affordable price.

1. Introduction


Common sense tells us that there are fundamental differences between small and large water systems, and between rural and urban areas.  This paper will put some “meat on the bones” and document some of these differences.  Understanding these differences should provide a foundation for addressing policy issues that will arise about the regulation of small water systems and ways to provide safe, reliable, and affordable water service in rural communities.

Initially, a caution is in order.  The U.S. Census Bureau is in the process of changing the definitions of “rural” and “urban” areas. (10)  These new definitions will provide, for the first time, uniform definitions throughout the country.  They also will result in changing the label placed on some communities; that is, some historically “rural” communities will be classified as “urban” and vice versa.  The Census Bureau estimates that its proposed criteria will increase the “urban” population in Connecticut, Massachusetts, Michigan, New Jersey, New York, and Pennsylvania.


The Census Bureau’s proposal to change the definitions of “urban” and “rural” for census purposes means, of course, that the data on urban and rural populations are not yet available for the 2000 census.  However, the federal government has adopted new criteria to define the extent of a “metropolitan area.”  (13)  A “metropolitan area” can contain both urban and rural communities, but metropolitan areas tend to be much more heavily populated than non-metropolitan areas.  For purposes of characterizing the population from the 2000 census, this paper will use the distinction between metropolitan and non-metropolitan areas.  


Most of the people in the United States live in metropolitan areas, but they occupy just a small fraction of the total land area in the country.  Table 1 shows these data for each state and the District of Columbia from the 2000 census.
  Simply, about 80% of the people live in a metropolitan area, but they occupy just 20% of the land area of the country.  Obviously, the reverse also is true: about 20% of the people live on the remaining 80% of the land.


The table also shows population densities (people per square mile).  This measure is directly relevant for water distribution systems.  The smaller the population density (the fewer people per square mile), the more expensive it is to build a water distribution network to connect the same number of people (assuming comparable geography, etc.).  For example, EPA reports that water systems that serve 100 people or fewer have an average of 33 customers per mile of water pipe, while systems that serve more than 10,000 people have an average of 71 customers per mile of pipe. (11) Interestingly, this clustering of the population also has other important political and societal implications.  For example, of the roughly 3,100 counties and similar political subdivisions in the country, only 854 are located in metropolitan areas, but they are occupied by 80% of the population (227 million people out of the 281 million people counted in the 2000 census).

	Population in Metropolitan and Non-Metropolitan Areas

	State
	Percent of People Living in Metro. Areas
	Percent of Land in Metro. Areas
	People per Sq. Mi. in Metro. Areas
	People per Sq. Mi. in Non-Metro. Areas

	AK
	41.5%
	0.3%
	153
	1

	AL
	69.9%
	33.1%
	185
	39

	AR
	49.4%
	16.6%
	152
	31

	AZ
	88.2%
	53.9%
	74
	12

	CA
	96.7%
	59.3%
	354
	18

	CO
	83.9%
	18.3%
	190
	8

	CT
	100.0%
	100.0%
	703
	

	DC
	100.0%
	100.0%
	9,316
	

	DE
	80.0%
	52.0%
	617
	167

	FL
	92.8%
	58.0%
	475
	51

	GA
	69.2%
	22.2%
	440
	56

	HI
	72.3%
	9.3%
	1,461
	58

	IA
	45.3%
	11.7%
	203
	32

	ID
	39.3%
	3.3%
	184
	10

	IL
	84.9%
	30.4%
	624
	49

	IN
	72.2%
	38.2%
	321
	76

	KS
	56.6%
	6.9%
	270
	15

	KY
	48.8%
	16.4%
	302
	62

	LA
	75.4%
	35.0%
	221
	39

	MA
	99.6%
	98.1%
	823
	162

	MD
	92.7%
	63.0%
	797
	107

	ME
	57.8%
	20.8%
	115
	22

	MI
	82.2%
	28.1%
	512
	43

	MN
	70.4%
	21.3%
	204
	23

	MO
	67.8%
	17.6%
	313
	32

	MS
	36.0%
	11.9%
	183
	44

	MT
	33.9%
	5.4%
	39
	4

	NC
	67.5%
	36.5%
	306
	84

	ND
	44.2%
	9.8%
	42
	6

	NE
	52.6%
	3.4%
	343
	11

	NH
	73.4%
	32.1%
	315
	54

	NJ
	100.0%
	100.0%
	1,134
	

	NM
	56.9%
	9.7%
	88
	7

	NV
	87.5%
	29.5%
	54
	3

	NY
	92.1%
	47.2%
	784
	60

	OH
	81.2%
	44.7%
	504
	94

	OK
	60.8%
	17.6%
	174
	24

	OR
	73.1%
	14.9%
	175
	11

	PA
	84.6%
	47.9%
	484
	81

	RI
	100.0%
	100.0%
	1,003
	

	SC
	70.0%
	40.2%
	232
	67

	SD
	34.6%
	5.5%
	63
	7

	TN
	67.9%
	30.6%
	306
	64

	TX
	84.8%
	20.1%
	337
	15

	UT
	76.5%
	9.3%
	225
	7

	VA
	78.1%
	36.8%
	379
	62

	VT
	32.7%
	13.6%
	158
	51

	WA
	83.1%
	28.5%
	258
	21

	WI
	67.9%
	23.4%
	287
	41

	WV
	42.3%
	16.0%
	199
	52

	WY
	30.0%
	8.3%
	18
	4

	All U.S.
	80.6%
	20.2%
	317
	19

	Source:  U.S. Census Bureau, Census 2000 databases


2. What We Know About Rural Water Systems


We know that most water systems in the United States are small.  EPA reports that, as of the end of 1998, there were approximately 54,000 water systems in the country, but more than 32,000 of them served 500 or fewer people. (11)  An additional, 14,000 water systems served between 500 and 3,300 people or, roughly, fewer than 1,000 customers.  In other words, there are more than 46,000 water systems (85% of the total) that each serve fewer than 1,000 customers.

In fact, the total population served by all of these small water systems is just 25 million people – only 10% of the population served by all water systems in the country.  That is, 85% of the water systems serve just 10% of the people.


Many of these small water systems are not located in rural areas.  Rather, they may serve a single residential subdivision in a suburban area, a mobile home park outside of an urban area, or a small community that is just a few miles from an urban center.  Other small water systems, though, serve fairly isolated rural communities.  The distinction among these types of water systems is important for several reasons.  For example, in some locations, it is economically feasible for small water systems to physically interconnect with a nearby water system or to have the operator at a nearby system take over the operations of the small system. (2) In rural areas, though, it is far less likely that there will be another water system close enough for physical interconnection to be feasible (shared operations can be feasible over large distances if electronic communications are used to relay data about key pieces of equipment, such as pumps, chlorinators, and storage tanks).


One study that examined the potential for physical interconnection and satellite management in 17 states found that the results varied tremendously from one state to another, ranging from 8% of small systems to nearly 50% of small systems in a state having the potential to physically interconnect with a larger water system. (2)  The authors concluded that there was no single statistic that would automatically tell you whether a state’s small water systems have the potential to interconnect.  As they conclude:

There is no apparent relationship between the population density in a state and the potential for physical interconnection.  Rather, the potential for physically interconnecting water systems must be evaluated based on local conditions.

They also concluded, though, that nearly all small water systems in the states they analyzed had the potential to become part of a satellite management operation with a larger water system.


EPA has compiled some basic economic statistics to compare water systems of different sizes on a national level. (12) Some caution must be exercised in using these data, since they are based on the ZIP code of the water system and, as EPA notes, the water system may serve only part of the area covered by the ZIP code (or may serve areas in more than one ZIP code).  However, even with its limitations, these data provide an interesting, broad-brush picture of water systems of different sizes, as shown in the following table.

	Economic Characteristics of Communities Served by Different-Sized Water Systems
(median values)

	Population Served
	Median

Household Income
	Percent of 

People in Poverty
	Average
Property Values

	25 – 100
	$35,166
	14%
	$85,670

	101 – 500
	$32,825
	13%
	$73,190

	501 – 1,000
	$30,670
	12%
	$56,940

	1,001 – 3,300
	$29,875
	12%
	$58,760

	3,301 – 10,000
	$32,237
	11%
	$68,250

	10,001 – 50,000
	$37,781
	11%
	$89,050

	50,001 – 100,000
	$42,890
	14%
	$107,618

	More than 100,000
	$45,935
	17%
	$163,592

	Source: U.S. EPA, Water Industry Baseline Handbook (2nd Ed.), Tables C3.1.1, C3.1.2, and C3.8.2 
(income data from 1990 escalated for inflation to year 2000$; poverty from 1990; property values from 1990)



These data indicate that small water systems (those serving fewer than 3,300 people) tend to have lower levels of income than larger water systems, at least comparable levels of poverty, and much lower property valuations.  All of these factors would indicate that, on a national level, customers of smaller water systems tend to have fewer financial resources than customers of larger water systems.


EPA has not attempted to examine the differences between small water systems in rural areas as opposed to those in urban areas.  The table on the following page, based on an analysis prepared for this paper, compares water systems in metropolitan areas with those in non-metropolitan areas.  The analysis covers three states – Mississippi, Pennsylvania, and Texas – that were selected to try to represent states with different demographic characteristics and different histories of developing water systems.  It also should be noted that this analysis uses income and poverty data at the county level which may not fully represent the characteristics of a particular water system.


This analysis shows that there are dramatic differences between the communities served by water systems in metropolitan areas as opposed to those served by water systems in non-metropolitan areas.  In these three states, household income is between 15 and 30% lower and poverty rates are 30 to 40% higher for communities served by water systems in non-metropolitan areas than by those served in metropolitan areas.  From these data, it appears that the “real” difference between water system demographics is not one based on the size of the water system, but one that is based on whether the system is in a metropolitan area.  Within each of these states, income levels and poverty rates for water systems in metropolitan areas are fairly consistent, regardless of system size.  But there is a dramatic difference – again regardless of system size – between systems in metropolitan and non-metropolitan areas.

	Comparison of Water Systems in Metropolitan Areas and Non-Metropolitan Areas
in Mississippi, Pennsylvania, and Texas

	
	Median Household Income
	
	Percent of People in Poverty

	Population Served
	Metro.
	Non-Metro.
	
	Metro.
	Non-Metro.

	
	
	
	
	
	

	Mississippi
	
	
	
	
	

	25 – 100
	$23,793 (47)
	$17,724 (110)
	
	18.64%
	32.20%

	101 – 500
	$24,487 (78)
	$16,595 (299)
	
	18.70%
	32.02%

	501 – 1,000
	$27,098 (45)
	$17,077 (272)
	
	16.17%
	29.70%

	1,001 – 3,300
	$27,476 (65)
	$17,275 (331)
	
	16.09%
	28.89%

	3,301 – 10,000
	$25,734 (40)
	$18,227   (95)
	
	17.78%
	26.74%

	10,001 – 50,000
	$25,571 (19)
	$18,505   (25)
	
	18.22%
	27.78%

	50,001 – 100,000
	N/A
	N/A
	
	N/A
	N/A

	More than 100,000
	$24,676   (1)
	N/A
	
	21.20%
	N/A

	
	
	
	
	
	

	Pennsylvania
	
	
	
	
	

	25 – 100
	$30,094 (575)
	$25,228 (263)
	
	9.31%
	12.08%

	101 – 500
	$31,061 (547)
	$25,225 (275)
	
	9.11%
	11.94%

	501 – 1,000
	$31,544 (163)
	$24,685   (90)
	
	9.36%
	12.39%

	1,001 – 3,300
	$30,202 (230)
	$24,314 (121)
	
	9.87%
	12.69%

	3,301 – 10,000
	$30,681 (161)
	$24,213   (69)
	
	9.73%
	12.14%

	10,001 – 50,000
	$32,037   (97)
	$24,614   (28)
	
	9.24%
	12.52%

	50,001 – 100,000
	$30,683   (16)
	$22,124     (1)
	
	9.02%
	11.60%

	More than 100,000
	$30,403   (17)
	N/A
	
	10.50%
	N/A

	
	
	
	
	
	

	Texas
	
	
	
	
	

	25 – 100
	$29,506 (810)
	$20,874 (364)
	
	14.83%
	21.29%

	101 – 500
	$29,327 (927)
	$20,766 (601)
	
	14.79%
	21.34%

	501 – 1,000
	$29,203 (361)
	$20,246 (296)
	
	15.24%
	21.94%

	1,001 – 3,300
	$29,307 (564)
	$20,150 (420)
	
	15.76%
	22.28%

	3,301 – 10,000
	$29,698 (358)
	$19,831 (159)
	
	15.79%
	23.92%

	10,001 – 50,000
	$29,254 (161)
	$21,164 (49)
	
	16.66%
	23.78%

	50,001 – 100,000
	$27,095 (27)
	N/A
	
	18.41%
	N/A

	More than 100,000
	$27,450 (27)
	N/A
	
	18.81%
	N/A

	
	
	
	
	
	

	Source:  Income and poverty data from 1990 census; metropolitan area definitions as of 1999; location and population served of water systems from US EPA Safe Drinking Water Information System 
(number in parentheses next to median income is number of community water systems)



Without conducting further analysis, it is not possible to draw definitive conclusions from these data.  It does appear, however, that it is important to focus on the rural or urban character of a water system, and not simply its size.  This is important not only because of differences in geography (distance between communities and population density), but also because of what appear to be significant differences in income and poverty levels.

3. What We Know About Income in Rural Areas


The above analysis for three states mirrors differences in income and poverty measures between rural and urban areas throughout the United States.  The following chart, using data collected by the Census Bureau, shows that the median income level in non-metropolitan areas is (and has been) consistently below incomes in metropolitan areas.  Throughout the six-year period shown here, the median household income in non-metropolitan areas has been consistently about 75% of the income in metropolitan areas. 

Comparison of Median Household Income in Metropolitan 

and Non-Metropolitan Areas – 1994 to 1999
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Source: U.S. Census Bureau, Money Income in the United States 1999 (2000), Table 1, 
and earlier years of same publication

National income data also show that not only is the median (50th percentile) income different in metropolitan and non-metropolitan areas, but these differences exist throughout the income distribution curve.  The following chart shows the nationwide cumulative income distribution curves for metropolitan and non-metropolitan areas for 1999.  As an example, this chart shows that 30% of non-metropolitan households had incomes that were less than $20,000, while only about 22% of metropolitan households had incomes at the same level.  Moving up the curve, approximately 10% of non-metropolitan households had incomes above $80,000, but almost 25% of metropolitan households had incomes of $80,000 or more.

Cumulative Income Distributions of Households
in Metropolitan and Non-Metropolitan Areas - 1999
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Source: U.S. Census Bureau, Money Income in the United States 1999 (2000), Table 2

The income distribution curves demonstrate that the differences between metropolitan and non-metropolitan areas exist at every income level.  Non-metropolitan areas have a higher percentage of households with incomes below $10,000 (11.8% vs. 8.6%), below $25,000 (38.5% vs. 28.7%), or below $50,000 (69.0% vs. 56.7%).  In contrast, metropolitan areas have nearly twice the percentage of high-income households (households with incomes of $75,000 per year and above – 24.8% vs. 13.0%).  In short, there are very real differences in incomes between metropolitan and non-metropolitan areas – not just at the median income, but over the whole range of incomes.  Non-metropolitan areas have a much higher percentage of low-income households than metropolitan areas.  Moreover, non-metropolitan areas do not have as many high-income households to provide support for community services.

4. What We Know About Consumer Expenditures in Rural Areas


The Bureau of Labor Statistics conducts surveys of consumer expenditures each year. (6)  The Consumer Expenditure Survey reports results for various categories of expenditures and, importantly, presents the results separately for urban and rural households.  It should be noted that the most recent results of the survey are for 1999 and, of course, do not use the Census Bureau’s new definitions of urban and rural areas.  The following table shows some of the major categories of expenditures from the 1999 survey.

	Comparison of Household Expenditures in Urban and Rural Areas - 1999

	Category
	Urban
	Rural

	Average annual expenditures
	$37,905
	$30,831

	    Expenditures on food
	5,145
	4,262

	    Expenditures on shelter
	7,429
	4,059

	    Expenditures on utilities
	2,375
	2,391

	        Electricity
	878
	1,049

	        Fuel oil, natural gas, and other fuels
	347
	324

	        Telephone services
	854
	812

	        Water and other public services
	295
	207

	    Expenditures on clothing
	1,818
	1,224

	    Expenditures on transportation
	6,973
	7,288

	    Expenditures on health care
	1,934
	2,134

	    Expenditures on entertainment
	1,921
	1,674

	Source: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey 1999 (2000)
(totals will not add due to rounding and elimination of miscellaneous categories)



This table and other data from the Consumer Expenditure Survey show some interesting differences between urban and rural households. For example, urban households have incomes that are 40% higher than rural households ($45,597 vs. $32,414), yet urban households spend only 20% more than rural households ($37,905 vs. $30,831).  The effect is that rural households spend all of their after-tax income to meet their needs (expenditures of $30,831 vs. after-tax income of $30,708), while urban households are able to save a significant portion of their after-tax income (expenditures of $37,905 vs. after-tax income of $41,741).  Simply, rural households are living from paycheck-to-paycheck, and even then are barely meeting their basic needs, while urban households are able to meet their needs and still have money left over for savings and investment.


The expenditure patterns themselves also disclose some important differences between urban and rural households.  Urban households spend substantially more on shelter (mortgage or rent) than rural households, but interestingly their expenditures on utility services are the same.  In fact, despite the dramatic differences in incomes and overall expenditures, rural households spend more for electricity and home heating than urban households ($1,373 vs. $1,225).  This means, of course, that rural households are spending a much higher proportion of their income on electricity and home heating than are urban households (4.2% vs. 2.7%).


While the expenditures on water are higher in urban areas, the survey counts every household with a private well (or that otherwise does not pay a water bill directly, such as apartment dwellers in many locations) as having an expenditure of zero.  Therefore, the Consumer Expenditure Survey should not be used to draw conclusions about differences in water costs between urban and rural households.


These results for 1999 are not unusual.  The economic literature reports similar trends going back to at least the early 1970s. (1, 4)  As an example, the following charts summarize data compiled from the Consumer Expenditure Surveys from 1989 through 1999 for utilities, total expenditures, and total after-tax income.  These charts confirm that rural households consistently pay essentially all of their after-tax income to meet their basic needs.  They also confirm that rural households spend more of their income for utilities than urban households.  Banta noted the same fact based on the 1987 survey results and surmises that this may be, at least in part, the result of some utility costs being included in rental payments in urban areas. (1)


Urban and Rural Household Expenditures on Utility Services – 1989 to 1999
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Urban and Rural Household Total Expenditures and After-Tax Income – 1989 to 1999
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Source: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey, various years

The bottom line is that the typical rural household is spending all of its after-tax income.  Any increase in water costs (or any other expenditure category) is going to force a reduction of expenditures in other categories.  While some other categories may be viewed as “luxuries” (for example, entertainment, charitable contributions, and tobacco), the fact is that the typical rural household will be forced to make a choice between competing needs, while the typical urban household will not be forced to make the same choice (because its expenditures are nearly $4,000 less than its after-tax income).

5. What We Know About Water Expenditures in Rural Areas


Very little research has been done into the differences in the cost of water in rural areas as opposed to urban areas.  Most water rate surveys (for example, the biennial survey conducted by Raftelis Financial Consulting or AWWA’s Water:\Stats project) focus on larger water systems.  More comprehensive data collection efforts, such as EPA’s Community Water System Survey (last conducted in 1995), present results by system size rather than by system location.


EPA’s characterization of small water systems, based primarily on the Community Water System Survey, does not distinguish between rural and urban systems (or even attempt to distinguish among systems by state or region).  (11)  That effort also does not separate revenues by the type of customer served (residential, commercial, etc.), making it difficult to compare small water systems with larger ones.  For example, that report shows that the larger the water system, the greater the revenues per service connection.  But by failing to break down that figure between residential and non-residential customers, it is not possible to analyze whether the difference is the result of differences in costs, rate structure philosophies, or simply the presence of more commercial and industrial customers in larger systems.


The 2000 census should provide researchers with more current information about consumer expenditures for water in every municipality in the country.  However, the Census Bureau is not expected to release any information on housing characteristics until the summer of 2001 and a full release of housing-related information is not scheduled until the summer of 2002.  Further, even the summer 2002 release may not incorporate the new definitions of “rural” and “urban.”  The Census Bureau indicates that a release later in 2002 may be the first that will incorporate those new definitions. (7)  In addition, if the census 2000 products are similar to those produced from the 1990 census, the only information on the cost of utility services, including water, will be in the Public Use Microdata Sample files (surveys of 1% and 5% of all households in the country that received the census “long form”).  These files are not scheduled for release until the 2002-2003 time frame.


Given the currently available data, therefore, it is not possible to draw any reliable conclusions about differences in water prices between urban and rural areas.

6. Conclusion


There are fundamental differences between rural and urban communities.  Some of these differences are obvious: rural communities are less densely populated (making it more expensive to connect the same number of people to a water system) and tend to have smaller water systems.  But some of the differences are not readily apparent:  there is a large number of small water systems in urban areas, and income levels are substantially higher in urban areas than they are in rural areas.  As a result, rural households tend to spend a higher percentage of their income on utilities and other necessities than do urban households.  In fact, the typical rural household tends to spend essentially all of its after-tax income, while the typical urban household tends to have a surplus of nearly $4,000 per year.


These differences can be very important in analyzing the different needs of urban and rural water systems – even if the water systems are of the same size.  A review of data for three states shows that there is very little difference in the income levels of small and large water systems within urban areas (the same is true for water systems within rural areas).  But there is a dramatic difference in income levels between urban and rural water systems in every size range.  These differences could be important when attempting to understand the different effects that national policies and analyses might have on rural water systems.


Finally, there is very little information about actual water expenditures in rural areas, or that compare urban and rural water expenditures.  Most water rate surveys either cover only large water systems or fail to distinguish between small systems that are in urban areas from those that are in rural areas.  Given differences in income levels, expenditures, and population density, there could be important differences in the cost and affordability of water service between urban and rural areas, and this appears to be an area that should be investigated further.
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