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Abstract

Facing water scarcity, population growth, and issues of climate change, New Mexico
municipalities should consider incentive-based pricing (IBP), empirically shown to encourage
conservation. Given that adoption of IBP will likely be affected by community and political will,
it is important to know what socio-economic and demographic factors may influence a
municipality’s decision to adopt. As such, this research descriptively summarizes and catalogues
the use of IBP structures for a select sample of 30 NM communities; further, t-tests are used to
statistically investigate significant differences in a select set of 12 community characteristics
between those that adopt IBP and those that do not. In summary, results indicate that the majority
of the sample municipalities (67%, or 20 out of 30) incorporated some type of IBP structure.
However, in many of those cases, the increasing block rate steps in an IBP structure are set
relatively or even extremely high, compared to typical or expected distributions of residential
household use. In addition, the evidence indicates that means of the percent of individuals who
voted for the Green party in the 2012 election, of individuals with Bachelor degrees, of
individuals who speak Spanish at home (and speak English “less than very well”), and of the
population, per capita income, and elevation for communities with and without IBP were
significantly different (at least 0.10 level). Knowing what differences likely exist may aid
planners in helping municipalities to develop IBP for conservation in the future by tailoring
conservation or rate structure education to the specific needs of municipalities without IBP. As
such, it is recommended that this research be expanded upon to include a larger sample and a

broader array of characteristics.

Keywords: incentive-based pricing, climate change, New Mexico, municipal water

supply, demand-side water management



Introduction

Water resources in New Mexico are limited and the population is expected to increase.
Faced with climate change, drought, and potentially increasing future water demands,
policymakers in New Mexico have been actively debating water management strategies over the
last several decades. Not uncommonly in these debates and discussions over water resources,
water managers, municipalities, and stakeholders focus primarily on supply-side water
management, approaching water management from an engineering perspective rather than an
economic one (Olmstead & Stavins, 2007). However, with climate change threatening future
supplies, it may be even more prudent for municipalities to fully consider the implementation of
demand-side alternatives such as incentive-based pricing (IBP). IBP can be defined as an
economic instrument that promotes the use of water charging to both act as an incentive to the
consumer to sustainably use water resources and recover the costs of supplying, delivering, and
maintaining water resources and water services (Elnaboulsi, 2008). While the adoption and
implementation of IBP in municipal water rate structures is often bound by a variety of financial
(e.g., cost recovery) and local legal or regulatory constraints, implementing IBP ultimately takes
community and political will (McGuckin et al., 2012). Community politics can influence the
choice of municipal water rate structures as much or more than the financial/economic, or legal
considerations (McGuckin et al., 2012). IBP is an important demand-side management tool for
municipalities because it encourages conservation; this principle holds whatever the specific

motivation or legal requirements behind adoption of such measures.

New Mexico municipalities may greatly benefit from the use of incentivized water use
conservation through pricing. Traditionally, many water managers have relied heavily on or

recommended the adoption of water efficiency technologies (i.e., low-flow fixtures), water use



restrictions (i.e., summer water use regulations), or other non-price demand strategies (i.e.,
rebates or education campaigns). However, price-based (or rate-based) demand-side
conservation strategies have demonstrated to be effective in limiting water use by households
and individuals (Olmstead & Stavins, 2007). Empirical research also suggests that price-based
water management approaches are more cost-effective for municipalities than non-price
approaches (Olmstead & Stavins, 2007). Furthermore, price-based approaches rely on the
response of the consumer to price signals rather than requiring or relying on consumers to
purchase and install water efficiency technologies in their homes. Additionally, municipalities
are spared paying for information campaigns or enforcing water use regulations (Olmstead &

Stavins, 2007).

Price elasticity of demand, a measure used in economics to show the proportionate
responsiveness or ‘elasticity’ of the amount demanded of a good or service to a change in price,
is often used by economists to evaluate residential water use and utility pricing. Price elasticity
of demand gives the percentage change in quantity demanded as a response to a one percent
change in price. Price elasticity of demand is either ‘elastic’ (quantity demand for a good or
service changes more than proportionately as price increases or decreases) or ‘inelastic’ (quantity
demand for a good or service changes less than proportionately, or relatively unaffected by a
change in price). For example, if water use is in the inelastic portion of the consumer’s demand
curve, as is common for municipal water demand (Zetland, 2011), then price increases can be
revenue-enhancing for a municipality (Zetland, 2011). When prices are increased for a good that
is inelastic, as is most indoor residential water use, revenue is increased (Zetland, 2011). While
water utilities and municipalities typically do not aim to maximize profits, price elasticity is still

very important to them (Zetland, 2011). Based on elasticity of water demand, higher prices



typically cause consumers to minimally conserve water indoors (e.g., with a price increase of 10
percent, consumers will use two to four percent less water) and highly conserve outdoor use
(e.g., with a 10 percent increase in price, consumers will use 7 to 12 percent less water) (Zetland,
2011). Finally, IBP and alternative conservation approaches need not be seen as substitute

choices in a municipal water conservation program.

Facing climate change and population growth, inventorying the use or lack of use of
demand-side water conservation measures, particularly price-based incentive strategies, is
important for water managers and policy-makers in New Mexico. To help protect scarce future
water supplies and manage increases in consumption expected due to projected increases in

population, it is important to encourage municipalities to consider adoption of IBP.

As such, the objectives of this research are: (i) descriptively summarize and catalogue
the municipal water rate structures for a select sample of 30 New Mexican communities
(accounting for approximately 57% percent of the 2013 NM population), expanding upon prior
analyses (Western Resource Advocates (2006) and McGuckin et al., (2012)); and (ii),
statistically analyze, for a sample of 30 communities, the absence or presence of any significant
differences in a select set of 12 characteristics between those that adopt IBP and those that do
not. This research does not investigate residential or municipal water demand or use, but rather
focuses on pricing strategies and differing characteristics among communities. Given the
projected effects of climate change, limited or costly supply augmentation alternatives for many
communities, and projections of future population growth, it is important to improve our
understanding of demand-side management opportunities in NM. Furthermore, considering the

potential importance of political and community will in adopting IBP (McGuckin et al., 2012),



this analysis will help catalogue current community efforts and analyze their significant

characteristics to date.

Climate Change in the Southwestern United States

The Southwest region of the United States is the hottest and driest region; climate change
will only pose more challenges for the region as the area gets hotter, and in the Southern half,
significantly drier (U.S. Global Change Research Program, 2014). Higher temperatures and
changes in snowpack and precipitation are projected to significantly impact the Southwest region
of the United States (California, Nevada, Arizona, Colorado, Utah, and New Mexico). Climate
change will affect the 56 million people who live and work in the Southwest; and to exacerbate
the issues, this population will continue to expand and is expected to increase by 68% by 2050 to
94 million (U.S. Global Change Research Program, 2014). Drought will likely cause a
competition for water resources amongst farmers, producers of energy, urban residents, rural

residents, and plant and animal species (U.S. Global Change Research Program, 2014).

Climate change will cause ecological and environmental changes; however, the economy
is likely to face challenges as well. The Southwest produces more than half of the nation’s
specialty crops (including fruit, vegetables, and nuts); agriculturalists will likely face hardships,
the severity of which will depend on seasonal changes, pests, and water availability (U.S. Global
Change Research Program, 2014). The Southwest may suffer economic losses due to the
widespread loss of plant and animal diversity along with tree death and forest fires (U.S. Global
Change Research Program, 2014). The communities who rely on tourism and recreation will face
economic hardships as landscapes, stream flows, and snow packs change (U.S. Global Change

Research Program, 2014).



While impacts are likely to progress in the future, the Southwest is already facing the
negative aspects of global climate change. Temperatures have been on the rise in recent decades.
The last 60 years has been hotter than any comparably long period in the last 600 years (U.S.
Global Change Research Program, 2014). Precipitation has increased in some areas and
decreased in others, and evidence suggests that anthropogenic climate change along with drought
has likened the probability of tree-mortality, increased forest fires, forest insect outbreaks, earlier

spring snowmelt, and earlier spring runoff (U.S. Global Change Research Program, 2014).

As seen in Figure 1 below, annual temperatures in the Southwest are projected to rise by
2.5 to 5.5 degrees Fahrenheit by the year 2041 to 2070 and by 5.5 to 9.5 degrees Fahrenheit by
2070 to 2099 with continued growth in global emissions (A2 scenario) ( U.S. Global Change
Research Program, 2014). If emissions decrease dramatically, the projected temperature
increases are slightly less severe with temperature expected to rise by 2.5 to 4.5 degrees
Fahrenheit by 2041 to 2070 and 3.5 degrees to 5.5 degrees by 2070 to 2099 (B1 scenario) (U.S.
Global Change Research Program, 2014). Urban public health will be affected as summer heat
waves become more intense (hotter and longer); additionally, heat stress increases, and urban
infrastructure is impacted through risks to electric power generation (U.S. Global Change
Research Program, 2014). Furthermore, these environmental stressors will also directly impact
the productivity and yields of certain regional agricultural crops (U.S. Global Change Research

Program, 2014).



Figure 1. Projected Temperature Increases in the Southwest. This figure illustrates
the projected temperature changes in the Southwest under two different emissions

scenarios (U.S. Global Change Research Program, 2014).
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Climate Change in New Mexico. Like the Southwest in general, temperatures in New Mexico
have increased substantially over the past several decades (Gutzler, 2012). These changes in
temperature are consistent with the relative changes in climate due to the higher concentration of
greenhouse gasses in the atmosphere. Surface water supplies in New Mexico are projected to be
affected profoundly (Gutzler and Robbins, 2010). Furthermore, temperature increases in New
Mexico will be particularly profound during the summer months where average annual
temperatures increase far beyond the historical range of variability by the mid-twentieth century
(Gutzler, 2012). These changes in temperature will likely result in a shorter snow season and

earlier snow melt in the spring (Gutzler, 2012). Temperature changes and stream flow reductions



in New Mexico will also likely result in increased surface water demand by both riparian

vegetation and municipal uses (Gutzler, 2012).

New Mexico relies heavily on both surface and ground water, and ground water supplies
are being depleted faster than they can be restored (Thomson, 2012). In 2010, withdrawals for
water use by all categories in New Mexico totaled 3,815,945 acre feet* (AF) (Longworth et al.,
2013). Of this, surface water withdrawals accounted for 53.5 percent of total withdrawals
(2,041,844 AF). Groundwater accounted for 46.5 percent of total withdrawals (1,774,101 AF)
(Longworth et al., 2013). Water withdrawals for public use, which includes municipal and
industrial uses, amounted to 317,410 AF (8.3% of total withdrawals) (Longworth, et al., 2013).
New Mexico will face many challenges (and currently faces challenges) regarding its water

resources as demand increases and available supply decreases.

Population Projections for the Southwestern United States

In addition to already impending sustainability issues in the arid Southwest, population
growth is another consideration. Over the 20th century, the population in the Southwest
increased from 2,100,000 to over 50,000,000 people (MacDonald, 2010). This population will
continue to expand and is expected to increase by 68% by 2050 to 94 million (U.S. Global

Change Research Program, 2014).

Population Growth in New Mexico. As seen in Table 1, the population in New Mexico is

projected to steadily increase. Population in New Mexico is projected to reach a full 2,827,692

! For a more detailed discussion of New Mexico water use, please refer to the “New Mexico
Water Use by Categories 2010 technical report provided by the New Mexico Office of the State

Engineer Water Use and Conservation (Longworth et al., 2013).



people by 2040; this is an increase by 761,866 people, which is very significant, particularly in a
state that is expected to have decreased surface water availability in the future. Table 2 shows
that New Mexico as a whole is projected to have positive growth rates into the year 2040, despite
the projection of population decline in many of New Mexico’s counties. While the growth rates
are positive, they do start to decrease as the years progress, starting at a rate of 1.34 for years

2010 through 2015 and ending at 0.72 for years 2035 through 2040.



Table 1

New Mexico County Population Projections July 1, 2010 to July, 1 20140.

County 2010 2015 2020 2025 2030 2035 2040
New Mexico 2,065,826 2,208,450 2,351,724 2,487,227 2,613,332 2,727,118 2,827,692
Bernalillo 664,636 721,153 780,244 835,325 886,564 932,091 970,371
Catron 3,725 3,825 3,909 3,976 4,000 4,005 4,012
Chaves 65,783 68,538 71,632 74,867 77,949 80,724 83,263
Cibola 27,213 28,236 29,133 29,909 30,630 31,361 32,090
Colfax 13,752 13,710 13,631 13,506 13,296 12,998 12,642
Curry 48,941 51,001 52,900 54,778 56,707 58,611 60,395
De Baca 2,022 1,987 1,950 1,909 1,879 1,840 1,803
Dona Ana 210,536 226,855 243,164 258,887 273,513 286,818 299,088
Eddy 53,829 55,832 57,908 59,945 61,836 63,595 65,258
Grant 29,371 29,417 29,457 29,433 29,310 29,166 29,102
Guadalupe 4,687 4,742 4,765 4,779 4,776 4,773 4,760
Harding 695 693 684 670 647 625 607
Hidalgo 4,894 4,857 4,818 4,764 4,671 4,546 4,403
Lea 64,727 71,465 78,407 85,773 93,712 102,090 110,661
Lincoln 20,497 21,104 21,577 21,875 21,979 21,959 21,888
Los Alamos 18,026 18,058 18,063 18,016 17,880 17,603 17,210
Luna 25,095 26,478 28,024 29,694 31,465 33,399 35,595
McKinley 71,802 72,691 73,483 73,946 73,805 72,988 71,580
Mora 4,881 4,865 4,826 4,753 4,665 4,548 4,423
Otero 64,275 65,542 66,367 66,825 67,047 67,064 66,841
Quay 9,041 8,954 8,891 8,840 8,804 8,788 8,805
Rio Arriba 40,371 40,780 41,026 41,058 40,872 40,509 40,008
Roosevelt 20,040 21,657 23,178 24,522 25,721 26,836 27,912
Sandoval 132,434 154,048 176,276 198,950 221,644 243,897 265,607
San Juan 130,170 138,487 146,388 154,065 161,593 168,850 175,678
San Miguel 29,393 29,315 29,157 28,785 28,176 27,413 26,594
Santa Fe 144,532 154,756 164,006 171,905 178,124 182,410 184,832
Sierra 11,988 12,020 12,048 12,100 12,218 12,421 12,737
Socorro 17,866 17,998 18,008 17,879 17,621 17,274 16,857
Taos 32,937 35,012 36,769 38,183 39,221 39,850 40,062
Torrance 16,383 16,927 17,589 18,266 18,865 19,344 19,801
Union 4,549 4,803 5,066 5,318 5,553 5,773 5,977
Valencia 76,735 82,644 88,380 93,726 98,589 102,949 106,830

Source: New Mexico County Population Projections July 1, 2010 to July 1, 2040, Geospatial
and Population Studies Group, University of New Mexico. Released November 2012.



Table 2

Projected Annual Population Growth Rates for NM Counties, 2010-20140.

County 2010-2015  2015-2020  2020-2025  2025-2030  2030-2035 2035-2040
New Mexico 1.34 1.26 1.12 0.99 0.85 0.72
Bernalillo 1.63 1.58 1.36 1.19 1 0.8
Catron 0.53 0.43 0.34 0.12 0.02 0.03
Chaves 0.82 0.88 0.88 0.81 0.7 0.62
Cibola 0.74 0.63 0.53 0.48 0.47 0.46
Colfax -0.06 -0.12 -0.18 -0.31 -0.45 -0.56
Curry 0.82 0.73 0.7 0.69 0.66 0.6
De Baca -0.35 -0.38 -0.42 -0.32 -0.42 -0.41
Dona Ana 1.49 1.39 1.25 1.1 0.95 0.84
Eddy 0.73 0.73 0.69 0.62 0.56 0.52
Grant 0.03 0.03 -0.02 -0.08 -0.1 -0.04
Guadalupe 0.23 0.1 0.06 -0.01 -0.01 -0.05
Harding -0.06 -0.26 -0.41 -0.7 -0.69 -0.58
Hidalgo -0.15 -0.16 -0.23 -0.39 -0.54 -0.64
Lea 1.98 1.85 1.8 1.77 1.71 1.61
Lincoln 0.58 0.44 0.27 0.09 -0.02 -0.06
Los Alamos 0.04 0.01 -0.05 -0.15 -0.31 -0.45
Luna 1.07 1.13 1.16 1.16 1.19 1.27
McKinley 0.25 0.22 0.13 -0.04 -0.22 -0.39
Mora -0.07 -0.16 -0.3 -0.37 -0.51 -0.56
Otero 0.39 0.25 0.14 0.07 0.01 -0.07
Quay -0.19 -0.14 -0.12 -0.08 -0.04 0.04
Rio Arriba 0.2 0.12 0.02 -0.09 -0.18 -0.25
Roosevelt 1.55 1.36 1.13 0.95 0.85 0.79
Sandoval 3.02 2.7 2.42 2.16 191 1.71
San Juan 1.24 1.11 1.02 0.95 0.88 0.79
San Miguel -0.05 -0.11 -0.26 -0.43 -0.55 -0.61
Santa Fe 1.37 1.16 0.94 0.71 0.48 0.26
Sierra 0.05 0.05 0.09 0.19 0.33 0.5
Socorro 0.15 0.01 -0.14 -0.29 -0.4 -0.49
Taos 1.22 0.98 0.75 0.54 0.32 0.11
Torrance 0.65 0.77 0.76 0.65 0.5 0.47
Union 1.09 1.07 0.97 0.86 0.78 0.69
Valencia 1.48 1.34 1.17 1.01 0.87 0.74

*Source: Geospatial and Population Studies Group, University of New Mexico. Released
November 2012.



Population for Selected Municipalities in New Mexico

As seen in Table 3, several municipalities are projected to have substantial increases in
population.? Alamogordo, Clovis, Las Cruces and Portales are projected to have fairly substantial
changes in population with annual population growth rates of 3.6 percent, 3.8 percent, 3.5
percent, and 3.6 percent respectively. Other municipalities are projected to see a decline in
population; most significantly, Raton and Tucumcari are projected to shrink with a percent

change in population of negative 4 and negative 3 percent respectively.

2 For each selected municipality, population projections for years 2025 and 2050 were calculated
through the exponential growth function: N = Nye™ where N, is the starting population; N is
the projected population; e is the base of natural logarithms expressed as the constant 2.71828...;
r is the growth rate; and t is the elapsed time was used in order to solve the exponential growth
formula algebraically (Tsishchanka, 2010). The estimated populations for 2010 and 2012 were
sourced from the Census Bureau ACS 2008 to 2012 Five Year estimated survey. The growth
rates used in the calculations were calculated based on the changes in population from year 2010
to year 2012 and were calculated by the United States Census Bureau (United States Census
Bureau, 2013).

This function does not account for mortality, immigration, economic changes, and other
social factors that determine the growth or decline of a given population. While the population
projections calculated through these means are by no means accurate predictions, they do allow

for a sense of general trends in population growth and decline.
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Table 3

Population Projections for Selected New Mexico Municipalities.

Municipality Population 2010 Population 2012 gﬁ;(r:%net Population 2025  Population 2050
Alamogordo 30,403 31,500 3.6 50,299 123,715
Albuquerque 545,852 555,417 1.6 556,573 558,804
Aztec 6,763 6,683 -1.2 5,717 4,235
Belen 7,269 7,255 -0.2 7,253 7,249
Bloomfield 8,112 7,968 -1.8 6,305 4,020
Carlsbad 26,138 26,687 2.1 35,064 59,274
Clayton 2,980 2,910

Clovis 37,775 39,197 3.8 64,238 166,101
Deming 14,855 14,793 -0.4 14,043 12,707
Edgewood 3,735 3,779

Espano|a_* 10,224 10,240

Farmington 45,877 45,854 -0.1 45,261 44,144
Gallup 21,678 22,008 1.8 27,810 43,615
Las Cruces 97,618 101,047 35 159,267 382,063
Las Vegas 13,753 13,529 -1.7 10,846 7,091
Los Alamos 12,019

Los Lunas 14,835 15,168 2.2 20,190 34,994
Lovington 11,009 11,275 24 15,403 28,066
Moriarty 1,910 1,868

Portales 12,280 12,723 3.6 20,316 49,969
Raton 6,885 6,607 -4.0 3,927 1,445
Rio Rancho 87,521 90,818 3.9 150,785 399,757
Roswell 48,366 48,477 0.2 49,753 52,304
Ruidoso 8,029 8,005 -0.3 7,698 7,142
Santa Fe 67,947 69,204 1.8 87,449 137,147
Silver City 10,315 10,273 -0.4 9,752 8,824
Socorro 9,051 8,906 -1.6 7,233 4,848
TorC 6,475 6,411 -1.0 5,629 4,384
Taos 5,716 5,676 -0.7 5,182 4,350
Tucumcari 5,363 5,204 -3.0 3523 1664

*Source: Census Bureau American Community Survey 5 Year Estimates for 2008 to 2012
Data were not available for Espanola, Los Alamos, Clayton, Moriarty, or Edgewood

Sustainability in the Southwest becomes even more difficult when water resources

challenges are compounded by an increasing population (U.S. Global Change Research Program,

12



2014). While municipal uses are not the primary uses of water in New Mexico, they are expected
to continue to grow in demand for the State; municipalities may also have an increased surface

water demand as temperatures increase (Gutzler, 2012).

Brief Review of Water Pricing Strategies

Municipalities with rate structures that better reflect the true value of water (including the
costs of obtaining new supplies) have been found to have lower per capita use (Western
Resource Advocates, 2006). As such, these municipalities are able to stretch existing supplies
farther and avoid large development projects, which can be costly, controversial, and time
consuming (Western Resource Advocates, 2006). Avoiding the need to develop freshwater

supplies helps to protect water resources and the communities who rely on them.

Water Utility Water Pricing Systems

Water is a unique commaodity; water resources are mobile and constantly changing state.
Water resources flow, seep, and evaporate; they are difficult to establish as “property” in a
typical exchange economy (Olmstead & Stavins, 2007). Water is a bulky commaodity difficult to
transport and store; water resources are highly variable in time, space, and quality and are thus
often stored in reservoirs for easier management. Furthermore, water is a unique commodity in
that often one water supply is often shared by numerous communities and stakeholders, for a
variety of purposes (Olmstead & Stavins, 2007). Yet perhaps its most unique quality, water is
literally necessary for life and it holds few alternatives (Field, 2008; Krause, et al., 2003).
Residential water is typically supplied by public municipal water utilities (Field, 2008; Zetland,
2011). Providing water as a public good and as a special and unique commodity served by public

utilities, helps to ensure that the economic value of water is captured and that certain public uses
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are not undersupplied. Publically-supplied water speaks to the notion that water is often
considered to be a good or commodity that all people have right to use and obtain at a low and

equitable price (Olmstead & Stavins, 2007).

When selling water to consumers, public water suppliers come up with a municipal water
rate structure for residential households. A rate structure can be defined as a set price or the
monetary charges for the retail of water to the consumer; these charges for treated water are
typically set at a rate per unit (volume of water used) and are meant to cover the costs of the
water, which include the operation and maintenance of the water delivery system (Western
Resource Advocates, 2006; Field, 2008.) Rate structures include a service charge (the fixed fee
per monthly billing cycle regardless of the amount of water used) and the consumption charge
(the charge or price amount for each unit of water that is consumed) (Western Resource

Advocates, 2006, Field, 2008; Carter & Milon, 1999).

Public utility companies have traditionally set prices in two ways: cost-based pricing and
average-based pricing. In cost-based pricing, prices will be set so that revenues will cover costs
incurred through supplying, maintaining, and delivering water. Ideally, costs should cover
operation and maintenance so that the municipality doesn’t collect fees to cover costs in another
way, such as tax revenues (Field, 2008). In addition, revenues should not exceed that of
operation and maintenance costs (it might be deemed inappropriate for public utilities to make
money through supplying a necessary good) (Field, 2008; Olstead & Stavins, 2007). The second
type of reasoning, average-cost pricing, works on the premise that the total costs of delivering
water should be divided by the total quantity of water delivered; the unit price is then set
according to this calculated average value (Field, 2008). Average-cost pricing, borne out of
municipalities attempting to eliminate profits, does not account for opportunity costs (the
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benefits lost from using water for an alternative purpose, e.g., water habitat restoration) or the
true value of water and will lead to consumers wasting water resources (Carter & Milon, 1999;
Food and Agriculture Organization of the United Nations, 2004) IBP is a cost-based rate-
structure; however, ideally it also includes the opportunity costs and the eventual economic costs
of system expansion and the procurement of additional resources, which are typically much more
costly to develop than current supplies (Olmstead & Stavins, 2007; Olmstead et. al., 2005). If
designed well, a rate structure has the potential to decrease indoor and outdoor use through
incentivizing water conservation through price (Western Resource Advocates, 2006). In addition,
an appropriate rate structure conveys the true value of water to the customer (Western Resource
Advocates, 2006), which would include the opportunity cost of using water now rather than

conserving Scarce resources.

Using Rate Structures to Encourage Conservation

The provision and protection of both sources and availability of water require the use of
capital, labor, and other scarce resources (Olmstead & Stavins, 2007). The resources used to
supply and develop other water resources also have opportunity costs in that they are no longer
able to be used for alternati