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Abstract

Investment in U.S. drinking water infrastructure is not keeping pace with need, contributing
to water service failures that threaten public health, economic development, and community
water security. Many explanations for lagging investment focus on the motivations of local
elected officials, but those explanations are not rooted in research on elected officials’ own
expressed views. We surveyed a representative nationwide sample of approximately 500
city and county officeholders about their perceptions of need for investment and barriers to
meeting that need. Analysis of closed-ended and open-ended question responses reveals
that the main barriers to investment are financial: incumbents weigh the cost of capital proj-
ects against the debt burden and affordability challenge created by those investments. Their
concern about public opposition to rate increases is an important constraint on decisions to
invest in water infrastructure. Our results also demonstrate disparities across communities
in the perceived fiscal burden of water infrastructure. The great majority of elected officials
expressed little concern about the condition of infrastructure in their own communities, but
concern about infrastructure condition was positively correlated with concern about making
investments, pointing to the financial stress for decision makers who bear the expense of
deteriorating water systems.

Introduction

A central challenge for water governance in the United States is deterioration of the built infra-
structure that is necessary to provide drinking water services. Repairs and replacement have not
kept pace with need as water infrastructure across the country reaches the end of its expected
lifespan [1]. External stressors—including population shifts, threats to water quality, and
drought, storms, and other climate change impacts—amplify the pressures on a physical infra-
structure that is increasingly falling into disrepair [2-4]. The consequences of underinvestment
are becoming more visible. Water main breaks, boil water orders, and other service disruptions
are on the rise, threatening public health, economic development, and local resilience [5,6].
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Explanations for underinvestment in water infrastructure often focus on the motivations of
local elected officials. The provision of U.S. drinking water services is overwhelmingly a local
responsibility. Whereas all levels of government invest in highways, rail, and aviation, almost
95 percent of water infrastructure investments are funded at the local level [7]. Local elected
officials, who must approve capital spending plans and bond issues, might worry about losing
electoral support if they increase water fees to pay for capital projects. Scholars and practition-
ers often cite politicians’ fear of electoral punishment as a leading contributor to infrastructure
underinvestment [8-11], but this explanation is not rooted in research on elected officials’
own expressed views. There is a gap in knowledge about the perceptions of elected officials on
the need for investment and the barriers to meeting that need.

We surveyed a representative sample of more than 500 U.S. city and county officeholders to
assess the nature of their concerns about investing in drinking water infrastructure and iden-
tify characteristics of officeholders and communities they represent that are associated with
more pronounced investment concern. Responses to closed-ended and open-ended questions
revealed that the main barriers to investment are financial: elected officials weigh the cost of
needed improvements against the debt burden and affordability challenge created by those
investments. Politicians seek to avoid budgetary shocks that sharply increase water bills and
could incite electoral punishment. Concern about investment does not seem to reflect satisfac-
tion with the status quo. Instead, elected officials who perceive the highest barriers to invest-
ment also are most concerned about the condition of drinking water infrastructure in their
own communities, and they are more likely to represent communities with low household
income. Political partisanship also is associated with local elected officials’ attitudes about
investment, with Republican officeholders expressing less concern about infrastructure condi-
tion and more concern about the impacts of investment.

Our results add to burgeoning evidence on the disparities across communities in financial
capacity to support the provision of safe, reliable, and affordable drinking water [12-14]. We
show that the challenge of providing robust water services while maintaining affordable rates
is not just financial and managerial; it is also political. For elected officials, potential public
opposition to water rate increases lends an urgency to broader concerns about the financial
impacts of infrastructure investment.

The local context for water infrastructure investment

A large majority of residents in the United States rely on drinking water service from a local
government—a municipality, county, or special district [15]. Local governments collect reve-
nue from residential, commercial, and industrial ratepayers to fund capital projects as well as
ongoing water system operations and maintenance. Unlike other local government functions
that draw from a general fund, drinking water is funded by revenues generated from fees for
service. Water rates typically include fixed and volumetric charges that vary widely for differ-
ent types of customers [16]. Most local governments take on debt to finance capital projects:
about 65 percent of water infrastructure investments are financed with loans [17]. Grants from
state and federal funding programs cover less than 3 percent of investments in drinking water
systems [18].

Although government spending on water garners widespread public support [19,20],
investment has not kept pace with necessary water system repairs. The federal government
estimates a capital improvement need of $472 billion by 2035 to ensure reliable water service
and regulatory compliance [21]. Current levels of spending will cover only one-third of the
estimated need, contributing to a large and growing investment gap [22]. The consequences
are becoming more visible. Corroding service pipes have exposed millions of Americans to
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lead in their drinking water. Water main breaks, which disrupt service and allow potential
contamination, are occurring more frequently [5]. Drought and severe storms sometimes
knock out water service for days or weeks, especially where the infrastructure has already
deteriorated.

In extreme cases, this failure to maintain water infrastructure has manifested in sustained
household water insecurity. In Jackson, Mississippi’s state capital and its largest city, decades
of underinvestment have resulted in regular water outages and contamination from lead and
other pollutants due to corroding pipes and low water pressure [23]. Widespread contamina-
tion and lengthy service shutoffs have persisted for years in Martin County, Kentucky, where
as much as 65 percent of treated water leaks from pipes rather than reaching the tap [24,25]. In
both cases, local officials have received criticism for deferring maintenance and repair.
According to a Kentucky state regulator, “For too long, county officials and Martin District
board members have deliberately allowed the utility’s assets to deteriorate in order to keep
rates artificially low” [26]. Local officials have now steeply increased rates to fund infrastruc-
ture repairs. Because poverty rates in both Jackson and Martin County are high, financing
these repairs jeopardizes water affordability.

Why have localities failed to invest at levels needed to maintain basic water service?
Answering this question requires a focus on local elected officials. Planners and water system
managers can evaluate needs and prioritize projects, but it is local elected officials who make
decisions about capital planning, debt issuance, and water rates. We focus on the perceptions
and concerns of local elected officials to build understanding about the barriers to investing in
water infrastructure.

Concerns about infrastructure condition and investment

We aimed to characterize elected officials’ concerns about infrastructure condition and invest-
ment and to analyze how these concerns vary across elected officials’ political affiliations and
community contexts. Our survey questions were informed by academic and practitioner litera-
ture on the financial, political, and logistical challenges associated with capital projects.

Characterizing concerns

We expected financial considerations to be elected officials’ main concern about investment.
The capital-intensive, debt-financed, fee-based nature of water service requires decision mak-
ers to balance the benefits of infrastructure investment against increases in debt or water rates.
Excessive debt can lower a local government’s credit rating, reducing access to credit and
increasing the costs of future borrowing. Debt constrains spending in other areas and can
cause financial distress. At the extreme, debt-ridden cities are at risk of default and heightened
state supervision [27]. Whether financed by debt or by revenue, investment often requires an
increase to water rates, which reduces affordability for low-income households and struggling
businesses [28,29]. Unpaid bills often lead water utilities to charge late fees for arrearages or to
shut off service, creating immediate hardship and health risks for those who lose access to
water. Disconnecting and reconnecting service also add to the operating costs for water sys-
tems [30].

Elected officials may also have political concerns about rate increases, based on the belief
that voters will respond to higher costs by punishing incumbents at the ballot box [8]. Invest-
ment in infrastructure is a form of preventive spending;: it requires paying for repairs and
replacements in the short term to avoid larger expenditures in the future. The benefits of
investment may never become visible to voters. Electoral incentives are an important con-
straint on preventive spending [31]. Politicians seek to garner support by satisfying voters’
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short-term preferences for lower taxes and fees, even if the politician personally believes that
investment would offer long-term benefits for the community [32].

Financial and political impacts are not the only reasons to oppose or delay investment.
Elected officials may doubt whether investment is truly needed. Capital projects entail risk,
whether from uncertainty about the benefits or implementation challenges [33]. Water infra-
structure projects require coordinated and complementary efforts between elected decision
makers and local government administrators. Trust is crucial for politicians and administra-
tors with overlapping responsibilities to coordinate. In its absence, elected leaders might seek
to exercise more control over evaluating projects and setting spending priorities [34-36].

Finally, politicians may have concerns about the logistical impacts of infrastructure invest-
ment. Construction can disrupt traffic and business activity. Elected officials seeking to attract
economic development and new residents might also worry about reputational harm from
acknowledging that a community’s infrastructure has deteriorated [37]. As representatives for
their communities in broader regional and economic development settings, elected officials
may be sensitive to the complaints and reputational damage caused by short-term disruptions.

Predicting concerns

The possible concerns about water infrastructure investments that have been outlined in the
literature are likely to be more pronounced for some local officials than for others. The
urgency of financial considerations may be conditional on a community’s size and wealth, and
financial, political, and logistical constraints on investment all may vary in resonance based on
a politician’s partisan predispositions. In addition to identifying the overall nature of invest-
ment concerns across communities, we also sought to uncover where, and for whom, concern
about investment is highest.

Elected officials’ attitudes toward infrastructure may depend on local context. Localities
vary widely in their investment needs, based on the size and condition of current infrastruc-
ture, quality and quantity of water supply, impacts from contaminants and changing climate,
and infrastructure demands associated with land use, local economy, and population growth
or decline. Ability to fund and finance investment also varies. Due to institutional fragmenta-
tion, there are thousands of drinking water systems, most serving small or very small popula-
tions with limited revenue bases [3]. The size of the community served affects the costs of
providing water. In communities that have experienced population loss, fewer residents are
left to pay for oversized systems that were built to serve larger populations [38]. Economic seg-
regation between jurisdictions produces wide disparities in the wealth of revenue bases [39],
which affects the financial capacity to hire staft with sufficient technical and managerial exper-
tise [40,41]. Because of the importance of these locality conditions in shaping the challenges
and costs of water service, we expected them to contribute to politicians’ attitudes about invest-
ment. In particular, we expected concern about both the quality of existing infrastructure and
the impacts of investment to be highest in jurisdictions with small populations and low house-
hold income.

We also were interested in testing how infrastructure attitudes vary with an officeholder’s
political partisanship. Recent literature demonstrates that partisanship drives the behavior and
decisions of elected officials even at the local government level [42-44]. As Americans’ political
attitudes have become more nationalized [45], local elected officials have stronger incentive to
hew to national party positions. How this incentive translates to local policy is not always clear
[46]. Republican elected officials following partisan positions are likely to favor less public
spending and less debt accumulation. Democratic elected officials are likely to favor higher
spending on public services, but that preference may compete with concern about water
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affordability for low-income residents. We expected Democratic politicians to have more con-
cern about infrastructure condition. We did not have a directional prediction for the relation-
ship between partisanship and concern about investment, because we expected that concerns
about public spending and affordability may compete against each other.

Data and methods

To measure the perceptions of local elected officials about infrastructure condition and invest-
ment, we conducted an online survey through the nonprofit organization CivicPulse. Civic-
Pulse maintains comprehensive, updated lists of publicly available contact information for
government officials in municipalities, townships, and counties with populations of 1,000 or
more. They randomly selected a set of elected officials—mayors, county executives, and coun-
cil or commission members—to participate in this survey from April 2 to May 14, 2020. The
survey was in the field during the early weeks of COVID-19’s spread in the United States,
before the start of public conversations about water affordability and service shutoffs. The
study was deemed exempt by the Institutional Review Board at Duke University (protocol
2020-0439), and consent was granted by voluntary survey completion.

A total of 818 elected officials viewed the module on water infrastructure (from 14,440
solicitations), and 525 answered the set of questions about investment concerns that are the
primary focus of this paper. The survey respondents came from 49 states. To protect respon-
dents’ confidentiality, CivicPulse did not provide data about specific jurisdictions, but it did
provide aggregated information on sample representativeness. As shown in the upper section
of Table 1, the sample modestly overrepresents more populous or urban municipalities, while
closely representing the population of counties nationwide. Overall, the sample is more repre-
sentative than those used in most local government research, which typically samples from
jurisdictions using a much higher minimum population threshold. The demographic charac-
teristics of respondents, shown in the lower section of Table 1, are generally consistent with
what is known about who runs for office [47].

Table 1. Survey of U.S. local elected officials, sample characteristics.

City or county:
Population, mean
% college graduate, mean

% urban, mean

Elected official:
Democrat or lean Democrat
Republican or lean Republican
Female
White, non-Hispanic
College graduate
Years worked in government

Observations

Sample: City Population: City Sample: County Population: County
27,439 15,046 98,964 96,787
30% 26% 22% 21%
71% 57% 46% 41%
Sample:
Overall
38%
51%
30%
87%
66%
12.4
468

Sample and population characteristics for geographic units were provided by CivicPulse. Sample mean for city population size is inflated by one observation from a very

large city; omitting that observation, the sample mean is 23,564. Elected official characteristics are for the sample included in the mean investment concern model (2) in

S3 Table.

https://doi.org/10.1371/journal.pwat.0000039.t001
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The survey consisted of questions on perceptions and attitudes about water infrastructure.
We report on concerns expressed by respondents about making infrastructure investments.
Although some local government officials do not directly oversee a water system, drinking
water service is largely a local function: local governments own 84 percent of water systems
that serve more than 3,300 people [48]. Many respondents who indicated in open-ended sur-
vey responses that their jurisdictions do not provide water service nonetheless answered ques-
tions about their investment concerns. We also used questions from CivicPulse’s standard
survey content on the demographic and political characteristics of respondents and informa-
tion about their jurisdictions. CivicPulse provides access to data on locality characteristics for
population, urbanicity, education, and household income only in terciles in order to protect
respondents’ confidentiality. We used these terciles in our analyses.

The survey opened with a question on respondents’ level of concern about the condition of
drinking water infrastructure in their own communities. We then presented an experimental
vignette about a water infrastructure investment that has been reported in a separate paper
[49]. Next, we asked two questions to measure concerns about investment. We first used an
open-ended question to elicit the concerns at the top of respondents’ minds. Following the
open-ended question, we asked respondents to rate on a Likert matrix their level of concern
about each of six impacts that academic and practitioner literatures have identified as potential
impediments to local investment in infrastructure. Lastly, we included a question on respon-
dents’ perceptions about electoral considerations in raising water rates. Fig 1 shows the ques-
tion wording for relevant items.

Our analysis proceeds as follows. First, we report descriptive responses to the closed-ended
questions about infrastructure condition and investment concerns. We then further character-
ize the nature of elected officials’ investment concerns using results from an exploratory factor
analysis and responses to the open-ended question about barriers to investment. Next, we
report results from regression analyses estimating how infrastructure concern, overall invest-
ment concern, and electoral perceptions are related to respondents’ personal and locality char-
acteristics. All figures and data analyses use probability weights provided by CivicPulse to
increase sample representativeness.

Results and discussion
Characterizing concerns

Closed-ended responses. Fig 2 shows the distribution of all responses on the question
about drinking water concern. In the context of a national conversation emphasizing the dete-
rioration of drinking water infrastructure, few local officials are worried about the infrastruc-
ture in their own communities. Half of respondents reported no concern at all, while only a
quarter expressed anything more than slight concern. In the great majority of U.S. communi-
ties, drinking water does not seem to be high on the agenda of pressing problems, as perceived
by local elected officials.

Turning to the closed-ended question about investment concerns, responses reveal that
many local elected officials view investment in water infrastructure as a strain on water afford-
ability and debt. Fig 3 displays distributions in respondents’ reported concern about each of
six potential investment impacts. Elected officials expressed the most concern about affordabil-
ity of water rates, followed closely by outstanding debt obligations. Nearly half of respondents
reported being very or extremely concerned about those issues if they were considering an
infrastructure investment. Concern about public opposition to rate increases was squarely in
the middle of the five-point scale, with the number of respondents expressing that they were
not at all or slightly concerned equal to the number expressing that they were very or extremely
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Infrastructure condition concern:
How concerned, if at all, are you about the condition of drinking water infrastructure in your own
community?
not at all concerned / slightly concerned / moderately concerned / very concerned /
extremely concerned

Investment concerns (open-ended):

When you consider investments to improve water infrastructure in your own community, what
might keep you from making those investments? Assume that your local government operates its
own water system.

Investment concerns (closed-ended):

Below are some concerns that other local elected officials have mentioned about investing in water
infrastructure. How concerned would you be about each of these issues if you were considering
water infrastructure investments?

[random order:] affordability of water rates; disruption to traffic and businesses; outstanding debt
obligations; potential harm to community’s reputation; public opposition to rate increases;
uncertainty about need for investment
not at all concerned / slightly concerned / moderately concerned / very concerned /
extremely concerned

Electoral perception:
How often, if at all, do you think local elected officials worry about their reelection when deciding
whether to approve water rate increases?

never / rarely / sometimes / usually / always

Fig 1. Survey question wording.

https://doi.org/10.1371/journal.pwat.0000039.g001

infrastructure
condition
T T T
0% 50% 100%
not at all slightly moderatel very I extremely
concerned concerned concerne: concerned concerned

Fig 2. Concern about the condition of drinking water infrastructure in respondent’s own community. N = 525.

https://doi.org/10.1371/journal.pwat.0000039.9002
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affordability

outstanding debt I:]

public opposition

need uncertainty ‘

reputational harm

disruption ]
T T T
0% 50% 100%
not at all slightly moderately very I extremely
concerned concerned concerned concerned concerned

Fig 3. Concerns about water infrastructure investments. N = 525.

https://doi.org/10.1371/journal.pwat.0000039.g003

concerned. Uncertainty about the need for investment or potential harm to the community’s
reputation were less prevalent considerations, with only about one-quarter of respondents
indicating that they were very or extremely concerned about these issues. Our survey showed
little concern from elected officials about the traffic and business disruptions that a project to
replace pipes or upgrade water infrastructure can cause.

We expected responses on the different concerns to be related to one another because of
respondents’ local contexts as well as their individual predispositions toward expressing con-
cern. Indeed, we find a high degree of interitem correlation, summarized by a Cronbach’s
alpha of 0.82. The consistency does not reflect inattention by survey respondents or their fail-
ure to differentiate across items. Only 8% of respondents assigned the same score to all invest-
ment impacts listed in the question, over half of whom reported no concern about any of the
impacts. The overwhelming majority of elected officials drew distinctions across consider-
ations, but their responses reflected a strong latent orientation toward some level of investment
concern.

We conducted an exploratory factor analysis to assess whether any additional underlying
dimension explained patterns of responses. Factor analysis allows us to detect correlations
among responses that may indicate some common, unmeasured attitudinal factor that con-
tributes to those responses. Based on results from parallel analysis, we extracted two factors
from investment concern responses. The loadings for these two factors, indicating the strength
of relationships between each latent factor and measured variables, appear in Table 2. Results
reveal that a first factor of generalized concern about investment is the dominant source of col-
linearity in responses to questions about specific investment impacts. It explains the over-
whelming portion of the common variance among the scores on investment concerns.

Although substantially weaker in explanatory power, a second latent factor serves to sepa-
rate responses on debt, affordability, and public opposition to rate increases from responses on
community reputation, disruption, and uncertainty about need. In other words, responses
about debt, affordability, and public opposition each predicted responses about the other two
concerns more strongly than they predicted responses about disruption, community
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Table 2. Factor loadings from exploratory factor analysis on investment concerns.

Factor 1: Factor 2:
Generalized concern Non-financial
Affordability of water rates 0.75 -0.24
Outstanding debt obligations 0.66 -0.17
Public opposition to rate increases 0.72 -0.15
Disruption to traffic and businesses 0.57 0.26
Potential harm to community’s reputation 0.55 0.28
Uncertainty about need for investment 0.68 0.14
Eigenvalue 2.61 0.28

Number of factors selected using parallel analysis. N = 525.

https://doi.org/10.1371/journal.pwat.0000039.t002

reputation, or uncertainty about investment need. Politicians seem to recognize the financial
tradeoffs between investment, debt, and affordability and to anticipate that shifting the balance
could mobilize public resistance.

Open-ended responses. Open-ended responses largely reinforce results from the closed-
ended survey questions. When asked what might keep them from making investments to
improve infrastructure in their own communities, respondents overwhelmingly pointed to
financial considerations. Most commonly, these were general comments that mentioned
“funding,” “costs,” “financial resources,” or “the state of the economy.” For those who were
specific about the financial concerns related to investing, the strongest theme was the prospect
of rate increases that would threaten water affordability. Many of these comments mentioned
the particular burden for low-income or unemployed residents, while some framed the prob-
lem more broadly in terms of the respondent’s “poor community” or “low tax base.” Corre-
spondingly, one respondent noted that investment was possible because affordability was not a
concern: because “we are a very wealthy community with a healthy tax base,” the respondent
“would invest in our water system as much $ as it takes.”

A second major theme in the open-ended responses related to public opposition to rate
increases. Some respondents tied public opposition to affordability issues, expressing concern
that rate hikes would strain residents’ household budgets and spur discontent. More commonly,
the public opposition barrier was expressed as a matter of public preferences, using language
including “resident sentiment,” “public protest, lack of public sup-
port,” “voters would not approve,” and “reluctance by our residents to accept reality.” As dem-
onstrated by the response examples listed in S1 Table, we observed a distinction between
responses that characterized affordability or cost as the intrinsic barrier to investment and those
that focused on public opposition that may or may not be rooted in affordability concerns.

In contrast with the closed-ended results, numerous respondents volunteered that uncer-
tainty about need might keep them from making investments to improve water infrastructure.

» <« » <« » «

too much resistance,

Some of these comments related to balancing water investment against other local priorities,
most commonly stormwater management or public safety. Others had a skeptical tone about
whether an investment would be justified, with one noting that it may be “a WANT not a
need.” Skepticism in some cases was rooted in distrust, either of “consultants with a sudden
need” or of city departments: “In our City—the utility rates have been skewered with Capital
Projects put in by the PW [Public Works] Director and some are necessary and some need fur-
ther refinement for Council to understand.”

Open-ended responses emphasized the importance of planning so that the financial
impacts of investment could be spread out over time. Many respondents expressed
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dissatisfaction about large, unanticipated investments and perceptions that they were receiving
incomplete or unreliable information from city staff. The following comments were
representative:

“Verifying that there is an appropriate plan in place and being followed by the Water
department to maintain and keep the system protected from possible failures. Without this
plan and oversight / accountability, I would not support more funds to the water
department.”

“I'm less concerned about the need for improvements than how long the cost if it can be
spread out. Assuming that the materials to replace a system have improved since it was
installed, it would seem you could spread it out over a long period of time and lower
monthly increase in service. Also, I'd make sure there is a sunset policy to the increase, or at
least if it’s continued, the cost to resident is reduced, but the money saved and earmarked
for future system repairs.”

“We need to work within our current budget. We can’t always go to the consumer for a rate
increase. Yes expenses go up, but they also sometimes go down, yet we never really see any
price reductions. We need to invest in infrastructure, but that money needs to come from
the same pool of funds we already have, therefore, I think we need to tighten our belt, mini-
mize and even eliminate unnecessary spending, cut down consulting costs, renegotiate
some labor contracts, and work within our means.”

An undercurrent in the comments was the relationship between water infrastructure and
growth. Some respondents noted recent large expansions in water infrastructure to support
their communities’ rapid growth, while others cited population decline and long-term eco-
nomic hardship as barriers to infrastructure investment. A few mentioned relationships with
developers, for example by offering “lack of communication and strategic planning with devel-
opers” as something that might stand in the way of investment. Even as elected officials were
commenting on barriers to investment, some took the opportunity to highlight the importance
of maintaining high-quality water service, with one noting that it’s “a necessity and ultimately
builds trust with the community.” For others, financial costs and anticipation of public
response seemed substantial obstacles to investment in a community’s long-term water

security.

Predicting concerns

We next sought to understand more systematically where concerns about infrastructure condi-
tion and investment were most pronounced among local elected officials. Fig 4 displays results
from analyses estimating how these concerns relate to respondents’ personal and locality char-
acteristics. Our goal is not to estimate unbiased causal effects, but rather to assess descriptively
how concerns correspond to community conditions and to the political predispositions of
respondents. All variables are scored 0 to 1. (See S2 and S3 Tables for summary statistics and
full results.) For ease of interpretation, we estimated the models using ordinary least squares,
treating the ordered outcome scale as continuous; results are very similar when estimating
with ordered probit. Cases were dropped from the analysis using listwise deletion for missing
covariates on questions asked at the end of the survey.

The first panel of Fig 4 shows the correlates of concern about infrastructure condition in
the respondent’s own community. Politicians self-identifying as Republicans scored 0.09
points lower on concern about infrastructure condition than Democrats (the excluded base
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Fig 4. Predicting concerns and perceptions about infrastructure condition and investment. OLS estimates with 95% confidence intervals
calculated using standard errors adjusted for sampling weights. Full results appear in S3 Table.

https://doi.org/10.1371/journal.pwat.0000039.9004

category), holding constant other individual and locality characteristics. The partisan differ-

ence in concern is significant (p<0.01) and over one-quarter the size of the standard deviation
in the concern variable. We did not find significantly higher levels of concern about infrastruc-
ture condition among those representing small communities or communities with lower
median household (HH) incomes, null results that persisted even when estimating the model
without controls for region and county government. These results were surprising in light of
research that emphasizes the particular challenge of maintaining a functional infrastructure

where tax bases are low [13]. Our data measure only politicians” concerns, however, and not
how those concerns correspond to objective infrastructure conditions in their communities.
For our respondents, the only significant locality-level predictor of infrastructure concern was
geographic region, with politicians in the South expressing notably higher concern than those
in the Midwest, the excluded base category.

Our second outcome of interest was respondents’ perceptions about the importance of elec-

toral considerations in water rate decision making. We asked this question to understand
whether politicians think of public opposition to rate increases as a constraint on investment
decision making and to identify which politicians perceive the most constraint. To avoid social
desirability bias, we used an indirect question asking respondents to project about decision mak-
ing by other elected officials. The distribution of responses in Fig 5 shows that the majority of
respondents perceive that electoral considerations play a role in rate decisions at least sometimes.

Estimation results in the second panel of Fig 4 show that locality characteristics play a role
in predicting electoral perceptions: in particular, politicians from more populous localities
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Fig 5. Perceptions of how often local elected officials worry about reelection when deciding whether to approve water rate increases.

N =525.
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perceived that reelection concern more frequently influences decision making about water
rate increases. This relationship, as well as the lesser perception of electoral considerations
among elected county officials, likely reflects the higher levels of political competition in the
elections of larger cities [50]. Where politicians are more assured of reelection, electoral con-
siderations play a smaller role in infrastructure decision making.

Estimates from a model predicting concern about the impacts of infrastructure investment
appear in Fig 4°s third panel. Because concerns about the six investment impacts identified in
our closed-ended question were highly intercorrelated, we averaged them into a single scale of
overall investment concern. Appearing in green are results from a model including only indi-
vidual and locality attributes that can be strongly argued to be causally prior to investment
concern. The model depicted in orange adds the other attitudinal measures that may be coinci-
dent with investment concern. Analyses predicting concern about each individual investment
impact appear in 54 Table.

Results show that political partisanship is a modest but significant predictor of elected offi-
cials’ attitudes about investment. Republicans are more concerned than Democrats about
making investments overall—and especially because of debt impacts, uncertainty about invest-
ment need, and the potential for public opposition (S4 Table)—but partisanship has about half
the explanatory power in predicting investment concern as it has in predicting concern about
infrastructure condition. These are small differences as compared to the powerful role of parti-
sanship in shaping politicians’ attitudes on other policy issues, lending support for arguments
that infrastructure’s appeal reaches across party lines [51].

Turning to locality characteristics, investment concerns were associated with larger popula-
tion size and lower household income. Elected officials representing the top third of jurisdic-
tions in population size scored 0.07 points higher on the scale of concern than those in the
bottom third, a difference that is equivalent to 37% of a standard deviation in the dependent
variable. That investment concerns are stronger among elected officials from larger localities
counters expectations based strictly on infrastructure cost, because spreading the costs of capi-
tal investment across a larger population should offer a financial advantage over communities
that must fund investments using revenue from smaller customer bases. The results in orange
reveal that electoral considerations in larger jurisdictions may be part of the explanation.
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When controlling for politicians’ electoral perceptions, the relationship between population
and investment concern shrinks and loses significance.

Respondents from jurisdictions with lower household incomes also expressed more invest-
ment concern. For communities where incomes are low, the consequences of investment for
water affordability are particularly acute. As shown in the S4 Table, locality household income
was most strongly related to specific concerns about public opposition and affordability.
Although the coefficient on locality education levels is not significant, this relationship oper-
ates in the same direction as household income; in combination, concern about investment
impacts appears particularly strong in places with low overall socioeconomic status.

Turning to other attitudinal variables, we found that respondents who were more con-
cerned about the condition of drinking water infrastructure in their own communities also
expressed higher levels of concern about infrastructure investments. Although concern about
infrastructure condition is not widespread among elected officials, it is associated with a per-
ception of higher barriers to investment. This finding counters criticisms of public officials
suggesting that their unwillingness to invest is rooted in satisfaction with the status quo.
Instead, it may be evidence of financial stress among those elected officials bearing the expense
of deteriorating water systems.

The variable that most strongly predicts investment concern is the respondent’s perception
about the electoral context for water rate decision making. Those who perceive that politicians
always worry about reelection when deciding whether to approve water rate increases score a
full quarter point higher on the 0-1 investment concern scale (more than one unit of the five-
point Likert scale) than those who perceive that politicians never worry. For many officehold-
ers, the costs of an infrastructure project extend beyond the dollars spent to include their polit-
ical futures as well.

Conclusion

Significant public investment is needed to provide safe drinking water as the climate, popula-
tion, and land uses shift and existing infrastructure deteriorates. Yet despite broad public sup-
port, local investment in water infrastructure has not kept pace with need. We focus on the
stated concerns of local elected officials in an effort to explain underinvestment.

Based on results from a nationally representative sample survey of city and county office-
holders, we find that concern about the impacts of infrastructure investment are more wide-
spread among local elected officials than concern about the condition of existing
infrastructure. Concern about investment is most commonly rooted in financial consider-
ations. Elected officials balance the benefits of investment against concerns about debt and
water affordability, which can mobilize public resistance to rate increases needed to fund infra-
structure maintenance and repair. Even though water is funded separately from other local ser-
vices, it still competes with other priorities when politicians consider how new investments
will affect household budgets. Especially in low-income communities, concern about afford-
ability can be a barrier to needed investment. Political considerations can serve as a barrier as
well, as politicians who are Republican and those who perceive an electoral cost to water rate
decisions both express more concern about investment.

Our results lend support for the enduring conjectures by scholars and practitioners that
electoral considerations are an important constraint on decisions to invest in water infrastruc-
ture. The financial implications of infrastructure investments are unquestionably an important
consideration for everyone engaged in water planning, but elected officials view these implica-
tions through the lens of short-term impacts on constituents. With crowded issue agendas and
short election cycles, politicians focus on the immediate issues that are most salient to the
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people they represent. That orientation leads to overemphasis on the costs of investment.
Active engagement between politicians and professional planners can help loosen this con-
straint. Open-ended responses indicated that uncertainty about need prevents some local
elected officials from making investments. Planners and water managers can use their training
in prioritization, budgeting, and collaboration to build trust with elected officials to secure and
communicate the long-term benefits of investment. With sound asset management and capital
improvement plans, they can work with officeholders to develop funding strategies that bal-
ance investment with manageable debt and water rates.

We note two limitations of our study. First is an issue of timing. Because elected officials
were responding to the survey during the early weeks of COVID-19’s spread in the United
States, when many Americans were experiencing wage loss and employment insecurity,
reported concerns about financial impacts and water affordability may be higher than during
times of more stable economic conditions. Second, the confidential nature of the survey pro-
hibits us from connecting respondents’ perceptions about water system conditions to detailed
information about their communities and the water stress they face.

Still, these survey results can provide a foundation for future studies on local investment in
infrastructure. Future studies could focus on discrepancies between the level of concern about
infrastructure and need to invest. These studies will require a stronger data foundation on the
condition of water infrastructure across communities than is currently available [12,14]. Building
this data foundation is essential for understanding the political and managerial response to exter-
nal stressors on a water system. Do local elected officials’ priorities shift as disruptions to the safe,
reliable provision of drinking water become more visible and salient? Comparative case studies
that detail when, why, and how elected officials fund capital projects while mitigating the finan-
cial consequences for households and localities would advance understanding about political
pathways for infrastructure investment. Future studies could also explain the relationship
between water infrastructure and growth. Open-ended responses underscore how economic
decline and aspirations to boost development spur infrastructure investments, yet these aspira-
tions can sometimes result in financially harmful overexpansion of water system [52].

Ultimately, local governments’ ability to support water system operations hinges on local
financial conditions. In most communities, ratepayers can provide the revenue or fund the
debt service that allow drinking water systems to repair aging infrastructure and meet emerg-
ing challenges. But some water systems sit on the brink, and decision makers are torn between
concern about infrastructure condition and concern that making necessary investments will
threaten fiscal health or the disconnection of households from water service. Local officials rec-
ognize that precarious balance and try to find ways to stretch scarce revenues further while
responding to the demands of their constituents. Satisfying constituent concerns while making
crucial investments is essential for maintaining water systems that secure public health and
economic development.
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