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Abstract
Communities across the United States are at risk because drinking water utilities
are unable to invest in critical infrastructure. Many utilities rely on rates to cover costs,
but rates have not increased to match utilities’ growing needs. The aim of this study is
to examine how community engagement can be used a tool to strengthen utilities’
financial security. A national survey of drinking water professionals was conducted to
delineate utilities’ public participation and infrastructure investment practices. Many
utilities are conducting community engagement and agreed that it strengthens
infrastructure investment. The most widely practiced engagement techniques are oneway communications that fail to share decision making power. The survey also indicated
that public perception is closely linked to the ability to change rates. The results suggest
community engagement can be a viable strategy to increase public support for rate
changes and thus strengthen utilities’ financial capacity to invest in infrastructure.
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Investigating Public Participation as a Strategy to Improve
Drinking Water Utilities’ Financial Security
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Chapter 1. Overview
The traditional water management approach is unable to address sustainability
issues (Wong and Brown, 2009 and Brown, 2008). The traditional, or primary, water
management system is centralized and large-scale. It often operates as a top-down,
technological approach that has limited stakeholder interaction (Loux, 2011). The goal
of a traditional water management system is to efficiently provide reliable and relatively
inexpensive drinking water supplies (Brown et al., 2009). Traditional water systems were
built under the assumption of stationarity (Milly et al., 2008) and are predicted to
undergo further pressure from increasing population growth and the uncertainty of
climate change (Wong and Brown, 2009; AWWA and WEF, 2017). Water infrastructure
investment and planning can be an early climate adaptation strategy (Bowen et al.,
2012) and more sustainable urban water systems can lead to greater resiliency (Wong
and Brown, 2009; Marlow et al., 2012). There are several related approaches proposed
to replace the traditional water approach, such as the One Water Approach (Mukeibir et
al., 2014), the total water cycle management (Brown et al., 2009), resilient water
system, water sensitive cities (Wong and Brown, 2009), and sustainable urban water
management (Brown, 2008 and Marlow et al., 2013). According to Marlow et al. (2013),
the outcomes of sustainable urban water management cannot be precisely determined,
but overall it results in water systems that provide more benefits than traditional urban
systems. The benefits can be categorized into three components; 1) a more natural
water cycle, 2) stronger water security through local source diversification and 3)
resource efficiency (Marlow et al., 2012). This also includes “public health protection,
flood protection, waterway health protection, amenity and recreation, greenhouse
neutrality, economic vitality, intra and inter-generational equity, and demonstrable
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long-term environmental sustainability” (Wong and Brown, 2009). Other research
identifies specific water distribution system components as sustainable investment
priorities, such as reclaiming water for reuse, water recovery, recharging groundwater,
decentralizing waste water treatment plants, and dual distribution systems (Scott et al.,
2012). The knowledge and concepts about sustainable water systems are widely
researched, but there are several documented impediments to implementation
(Mukeibir et al., 2014; Bowen et al., 2012; Ananda, 2014; Wong and Brown, 2009;
Brown et al., 2009). This research focuses on the relationship of two of those challenges:
financial resource constraints and stakeholder engagement.
Across the United States, communities’ public health, economic prosperity,
(AWWA, 2012; Grigg, 2013) and urban sustainability (Marlow et al. 2013) are
jeopardized because drinking water utilities lack financial security to invest in critical
infrastructure. Flint, Michigan is a hallmark example of how a utility’s financial insecurity
and poor decision-making can lead to dire outcomes (Jurkiewicz, 2016). Over the next
25 years, drinking water utilities will need one trillion dollars to cover maintenance and
expansion costs (American Society for Civil Engineers (ASCE), 2017), which is on par with
other national cost estimates (Grigg, 2011). Of this looming cost, buried pipes alone
represent 50-75% of combined operating and capital costs for water service providers
(Marlow et al., 2013). Many of these pipes were installed in the early to mid-1900s and
have an average life span of 75-100 years. The average pipe replacement is 0.5% per
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Figure 1. Public Spending on Transportation and Water Infrastructure, 1956-2014
Data from CBO, 2015

year, meaning that at the current rate it will take an estimated 200 years to replace the
one million miles of existing pipes (ASCE, 2017). However, the exact length of existing
pipe is unknown. Other pipe inventory estimates predict the national drinking water
system to be 2.2 million miles of pipe (Grigg, 2013). There are approximately 240,000
water main breaks per year in the United States, which results in over two trillion
gallons of treated drinking water loss (ASCE, 2017). Water breaks can cause water
outages, property damage, and traffic disruptions (Grigg, 2013). Old water systems are
also energy intensive (Mukeibir et al., 2014, Brown et al., 2009), and can lead to
degradation of the environment and waterways by extracting more water than
necessary (Postel, 2007). The alarming need for infrastructure rehabilitation is
attributable to multiple factors, including a lack of proper funding sources.
Typically, water infrastructure systems are funded through federal, state, and
local funds. State and local governments have increased the amount of water utility
spending since the 1980s, whereas federal spending has leveled off (Eskaf, 2015) (Figure
1). Of state and local finance, the bulk is generated at the local level through rates
4

charged to water utility customers. Ratepayers are, and will likely to continue to be, the
main source of funding for water infrastructure replacement (AWWA, 2012).
Consequently, drinking water rates are closely tied with a utilities’ long-term financial
security. Rates for privately owned water distributors are regulated by appointed state
utility commissions, whereas publicly-owned (or government-run) utilities are selfregulated (Grigg, 2011). Therefore, both publicly- and privately-owned utilities are
ultimately regulated through the democratic process, including citizen engagement.
Thus, this study provides background on drinking water utilities’ financial
resources and management practices in Chapter 2 and the industry’s community
engagement efforts in Chapter 3, before proceeding to investigate where the process of
setting appropriate rates can be strengthened. Background subtopics also include
drinking water rates, other influential factors such as the need to keep rates affordable,
to conserve water, and to provide safe and reliable drinking water according to the Safe
Drinking Water Act (SDWA). Figure 2 provides a schematic summary of the hypothesized
relationship between public engagement and water utility financial sustainability.
The bulk of current literature uses case study research and interviews with
water sector experts to study the challenges to water infrastructure investment at the
local level. Research on the public’s perception of participation in the water sector is
often conducted through localized surveys. These methods have provided locationspecific and a deep qualitative understanding of work in the field. To better understand
the drinking water sector as a whole, I chose a national survey of drinking water experts.
The survey was intended to test the hypothesis that public participation can be used by
drinking water utilities as a strategy to strengthen financial security through gaining
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political support for rates that meet operational costs, infrastructure repair needs, and
current debt-service burdens.

Figure 2. Summary of hypothesis that financial security and infrastructure investment can be
strengthened upstream by community engagement
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Chapter 2. Drinking Water Utility Background and Finance
A background on drinking water utilities’ organizational structure is provided in
Section 1. Section 2 delineates the funding opportunities at each level of government
and goes into greater detail about local finance mechanisms. Section 3 describes several
financial management and planning strategies. Section 4 summarizes the current state
of affairs and looks to the future.

Section 1. Drinking water utility organizational structure
Drinking water utilities take on many organizational structures and have evolved
over time to meet societal needs and values. Drinking water utilities can be privately,
publicly, or cooperatively owned (AWWA, 2016). In the 1920s and 1930s, water was
considered a common good, which aligned with establishing publicly managed utilities
(Grigg, 2011). Government districts, municipalities, or other government authorities or
subdivisions can operate publicly owned utilities. Privatization of water utilities became
popular in the 1980s as water was increasingly viewed as a commodity to be sold in the
market place (Grigg, 2011). Privatization can be viewed as a spectrum of the amount of
control or operation of the drinking water system that is transferred from a public entity
to a private one. Privatization can contribute to collection, distribution, or
administrative operations of a utility (Dannin and Cokorinos, 2012). Today, there is an
ongoing debate about whether drinking water utilities should be public or private. In
addition, there is a growing interest in a mixed method or outsourcing some services
through public-private partnerships (Grigg, 2011). Complete private ownership of water
utilities is under 20% in the United States (Dominguez, 2009). Water supply operations
are mainly operated by the public sector in most of the 30 OECD countries, Brazil, China,
India, Indonesia, and the Russia. The United Kingdom, France, and the Czech Republic
are the exceptions and over 50% of their populations are served by the private sector
7

Figure 3.Definitions of public water system designations

(Dominguez, 2009). Privately owned water systems take on various forms, including
investor-owned entities, industrial campuses, or private residential and commercial
developments (Grigg, 2011). Although water utilities take on many different structures,
they all face many of the same regulations and challenges.
Regulations range from health and safety standards, rates and charges, service
access, and other qualities such as water pressure (Grigg, 2011). Privately-owned water
utilities are sometimes still referred to as public water systems in regulations like the
Safe Drinking Water Act (Figure 3). Any system that serves at least 25 people or 15
connections for at least 60 days per year is considered a public system under SDWA.
Public water systems are also designated as community and non-community systems
depending on their service areas (Grigg, 2016). These designations are important when
utilities seek federal funding.
All community public water systems, regardless of ownership, have similar
financial models. Utilities act like a business and charge for services (Grigg, 2016). Water
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Figure 4. Financial structure of water services
Based on Grigg, 2016, p. 359

utilities need to budget for both operations and capital investments (Grigg, 2016).
Operating budgets are short-term or under one-year. Operating revenue is generated
through the collection of rates, fees, surcharges, or tax financing. Operating expenses
include maintenance, salaries, materials, and ongoing expenses like energy costs.
Capital budgets are long-term and are generally investments that have lifetimes over a
year. Capital expenses include expansion and facility upgrades. Capital funding normally
comes from a mix of cash reserves, grants, intergovernmental transfers or from debt
financing. The most common capital funding is debt-financing through tax-exempt
bonds (Grigg, 2011). One financial strategy is to separate costs that can be eligible for
distinct types of funding or to combine different pools of resources (Grigg, 2011). Figure
4 shows how operation and capital expenses are paid for through distinct types of
revenue.
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Section 2. Funding opportunities at the local, state, and federal level
Local governments are subject to federal and state constitutional restrictions,
such as stipulations on taxing and borrowing, which can impact funding resources for
publicly-owned utilities. The law is written so each level of government has different
inherent or designated powers, which is explained in detail in Kincaid (2012). This has
led to a distinct tax regime. The federal government collects personal income and
payroll taxes, whereas states rely on income and sales tax. Each state also follows rules
and regulations on how it can generate funds, which are defined by federal and state
constitutions and the people. Funds are revenues from specific sources like taxes, land
proceeds, or levies on minerals or oil (Kincaid, 2012). Some funds can borrow money,
which in most states is only permitted for public purposes. Other states have a dollar
ceiling on debt, but even these may have exceptions for specific purposes like building
infrastructure. Local governments collect money from property taxes and fees.
Although, some states forbid the collection of taxes for local purposes or only grant
specific tax powers. In addition, other states have restrictions on tax-rates and limit the
amount of debt that local governments can have. Regulations such as this, can be a risk
for lenders and investors and impact publicly-owned drinking water utilities (Grigg,
2016). The following section describes funding sources and the associated finance
challenges at each scale of drinking water funding.

Local level
The bulk of drinking water finance is generated at the local level through rates,
fees, surcharges, and debt-service (loans and bonds). Customers pay a specific rate to
receive drinking water services. Ideally, rates are structured to ensure customer
payments are used for operation, maintenance, and replacement rather than expansion
(Grigg, 2011). Then fees (such as development fees or plant investment fees that
10

generally come from developers and builders) cover expansion costs. Setting up a
finance scheme like this ensures that old customers do not bear the burden of new
customers. However, this is not always the case, particularly in areas of slow economic
growth that want to entice development by lowering costs (Grigg, 2011). If this is the
case, the cost of infrastructure investment is passed to all ratepayers or it accrues as
debt. Surcharges or fees can also be created to meet specific goals of the utility. Debtservice is securing bonds or borrowing funds. Each of these is described in more detail
below.
Rates and Rate Setting
Rates can change in price level, structure, and composition (Boyle, 2014). The
level of rates can be adjusted by deciding if there should be a minimum or maximum
charge limit. In addition, utilities can opt for a flat or fixed rate that is not based on
water usage (AWWA, 2016). Fixed rates can be calculated to include costs of meterreading, repair and replacement among other expected operational costs (AWWA,
2016). The structure of rates can be uniform, decreasing blocks, increasing blocks, or a
mix. Uniform rates charge a single unit price per volume. Decreasing block rates
decrease in unit prices with more use, whereas increasing block rates increase in unit
price per volume used. A mixed method may include increasing or decreasing blocks up
to a certain volumetric use and then switch or be seasonally based (AWWA, 2016).
Often, a rate is comprised of both a base charge (stays the same each bill) and a variable
charge for use. The composition of rates varies by increasing or decreasing the
percentage of operating revenue that is generated from base charges. The ability to
anticipate revenues is advantageous in budgeting, thus higher base charges are
favorable (Boyle, 2014). Utilities with low base charges are at financial risk. Nationally,
base charges only account for twenty percent of sales revenue. Fitch Ratings (a credit
11

rating agency) favors utilities that have fixed sales over 30% of their operating revenue
(Boyle, 2014). Lower base charges keep bills low for customers. Utilities must decide the
level, structure, and composition based on a variety of factors.
In theory, rate setting should set the price per gallon at the marginal or
incremental cost of providing the service, which is also known as the marginal-cost ratesetting rule (Grigg, 2016). “Prices should reflect the incremental cost of producing
another unit of water, taking into consideration long-term water resource capital costs
and the rising costs associated with water shortage” (Boyle, 2014, E4). Grigg (2016)
provides a loose interpretation of how setting a rate structure works. A low-cost
estimate to build new or replace old drinking water infrastructure is about $1500 per
capita. Imagine this cost is covered by a fifty-year amortization loan with a three percent
interest rate. At the household level, it would cost a three-person home $14.50 a month
in addition to the normal base charge for operation and maintenance costs. This would
easily put a bill over $30 a month. Many monthly water bills in the United States are
lower than this (Grigg, 2011, p. 201-202).
Rate studies can be used to determine appropriate rates using several criteria,
including financial sustainability, social equity, resource stewardship, and administrative
manageability (Boyle, 2014). These criteria can then be weighted to match the utility’s
financial status, customers, cost structure, and supply and resources availability. Rate
studies also need to be conducted periodically to reflect changes in the community,
such as affordability and conservation, and outside factors, such as inflation (Grigg,
2016). Even then, the decision to change rates must be palatable to stakeholders and
regulators. Private water organizations are subject to regulations and approvals from
public utility commissions. Publicly owned utilities are self-regulated through the
12

political process (Grigg, 2011). “For (setting) rates, local elected leaders take public
interest into account when making rate decisions and try to balance the views of
businesses, individuals, and nongovernmental organizations, as well as the needs to
balance health and the environment and to sustain the economy” (Grigg, 2011, p. 260).
An example of when the rate or cost-of-service studies are ignored can be found by
examining how rate structures differ between residential and non-residential accounts.
Often, these two types of customers have the same rate structures although studies
often suggest they should be different (AWWA, 2016). There are creative rate structures
emerging to meet specific utility values as described below.
Many utilities are creating new rate structures to reduce demand or address
financial risks. Some utilities experience seasonal risk from water shortages, but utilities
must strike a peculiar balance when it comes to water conservation. Water conservation
leads to lower operation and maintenance costs and reduces the need for expansion
projects (Boyle, 2014). However, when consumers conserve water the collection of
volumetric rate revenue decreases. New smart rate design can create revenue security
in times of varying water demand and can send conservation signals while still achieving
cost recovery (Boyle, 2014). One strategy is to have seasonal rates to promote
conservation by raising rates during peak usage or the dry season (Grigg, 2016 and
AWWA, 2016). Conservation block rates can be used to send conservation signals while
simultaneously maintaining cost recovery year-round. These types of structures prepare
utilities for climate change (Boyle, 2014). Credit rating agencies also assess a utility’s
conservation strategies. Credit rating agencies used to downgrade utilities with
conservation strategies because it resulted in less revenue generation. Now,
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conservation is accepted as a best management practice because having a water
shortage reduces the ability to sell any water (Boyle, 2014).

Figure 5. How rate alternatives vary across risk and resilience
Based on Boyle, 2014, p.2

Utilities experience increased risk when they serve smaller or low-income
communities. Small tax bases, small capital markets, or low incomes can cause
inequitable financing when comparing utilities nationally (Vanderwarker, 2012). Lower
income communities also use less water, which can decrease the amount of sales
revenue collected. Utilities can be at further risk when customers fail to pay (Boyle,
2014). Utilities can reduce their risk by providing affordability or assistance programs.
New waves of thinking advocate for affordability programs to be built into the services
that drinking water utilities provide. Subsidizing accounts internally benefits a utility’s
bottom line because a utility can collect at least a portion of the costs without needing
to hire a collection agency or worse, by shutting off water supplies (Boyle, 2014). Some
consumers are burdened by the full costs of operation and capital (Grigg, 2016), but
there is no single measure or threshold for affordable rates for low- or fixed-income
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households (Boyle, 2014). Lifeline rates, or low rates for a small amount of water, is one
example of how to provide services to low-income residents (Boyle, 2014). Other types
of rates are described in Table 1 and are mapped according to resiliency and risk in
Figure 5.
Table 1. Alternative rate structures (Boyle, 2014)

Strategy
Budgetbased rates
or
individualized
rates

Description
A fixed rate based on
average (often wintertime
consumption) or
established rate per
household

Benefits
Affordability

Critiques
Slow price signal for
conservation, fairness
to small families/
newcomers, conflicting
reports on meeting
efficiency and
affordability goals
Water
Conservation price
conservation, signals lag and delay
improved
conservation when it’s
efficiency
needed the most

Droughtdemand
rates or
drought
surcharges
Tailored
rates

Increased rates during
drought or peak demand
(uniform increases or block
rates)
The base charge is based
on the customer’s average
monthly use for a year plus
an additional capacity unit
cost based on a customer’s
usage during peak season

Annual
stability for
customers

Feebates

Like a cooperative dividend
model. Everyone pays the
same flat fee and receives
refunds if they use less
water. Customers with high
demand are charged extra.

Rewards
customers
that
conserve

Efforts to conserve
won’t been rewarded
for a year so there is no
immediate incentive to
use less. It is difficult to
assess what to charge
new customers.
High accounting costs
to provide rebates and
charge extra fees. Lag
between use and
charge puts utility and
customer at greater
financial risk

Fees
Fees differ from rates because they charge for a specific purpose. They can be a
one-time occurrence or reoccurring. Fees are synonymous with surcharges. A few
examples of surcharges include environmental fees, security surcharges, and
infrastructure- rehabilitation surcharges (AWWA, 2016). Some cities address capital
expansion costs with service connection fees or tap fees, which charge customers to
15

connect to the system. This can be combined with capital recovery charges, which is the
cost of adding capacity to the system. Some cities use system development fees or
impact fees, which is the total cost of infrastructure needed to serve the new user
(Grigg, 2016). Fees can be created to match both needs and values.
Enterprise Funds
Publicly-owned utilities can create enterprise funds separate from local
government general funds. This allows utilities to build cash reserves from service
charges or rates and to reinvest the money into the utility’s operations without
competing with other local government projects.
Debt-financing
The most common debt financing scheme is bonds (Grigg, 2016). There are two
types of bonds: general obligation bonds and revenue bonds. Both are tax-exempt and
are subsidized by the government. General obligation bonds are backed by the credit of
the organization and are paid off through revenue generation. The credit is guaranteed
by a local government‘s taxing power, so private utilities cannot offer these types of
bonds. Revenue bonds carry more risk and thus have a higher interest rate. Revenue
bonds are often associated with self-supporting projects. Other types of debt financing
include loans and private investments. Loans can come from either commercial or
development banks or through revolving loan programs.
Pre-existing debts or low rates are a sign of low of financial capacity. This can
potentially lead to not being approved to take on loans (Grigg, 2016). Since the
recession, there has been an even higher scrutiny of utilities’ credit ratings. Now, a
utility’s financial standing is even more important than in previous times (Boyle, 2014).
Loan providers use credit ratings to assess a utility’s ability to repay debts with
operational revenue (Grigg, 2016). The three major credit rating agencies that
16

determine if water utilities are creditworthy are Standard and Poor’s, Moody’s Investor
Service, and Fitch Ratings. In general, the credit rating system is growing in
transparency, but there is no standard protocol for securing a good credit rating (Boyle,
2014). Standard and Poor’s has reported that it examines a utility’s ability to increase
rates as needed, including political interference. Fitch Ratings use a set of ten criteria. It
also scrutinizes political interference in operations and rate setting. A utility’s capital
costs are immense, and the large financial burden can make getting political buy-in
more difficult (Grigg, 2016). In addition, Fitch Ratings favor utilities with base charges
that account for thirty percent of the monthly rate revenue.

Federal level
Federal responsibilities and funding for all water related activities is split across
30 agencies (Christian-Smith et al., 2012). Federal support is typically distributed
through loans and grants. Overall, a small amount of all drinking water infrastructure
funding is supplied by the federal government (Christian-Smith et al., 2012) and federal
funding for water infrastructure projects has not increased in recent years (Eskaf, 2015).
In 2014, only 4% of total public spending on water and wastewater utilities was
attributable to the federal government (Tiemann, 2017). The funding programs
described below in detail are the United States Environmental Protection Agency’s (EPA)
Drinking Water State Revolving Fund and the Water Infrastructure Finance and
Innovation Act and the United States Department of Agriculture’s (USDA) Water and
Waste Disposal Programs. The Public Works and Economic Adjustment Assistance
Programs through the US Economic Development Administration and the Department
of Housing and Urban Development’s Community Development Block Grants are two
other sources of federal funding that can be applied to drinking water. These funding
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sources are not drinking water specific and are not described in detail. The EPA’s Clean
Water State Revolving Fund is also not described as it mirrors the DWSRF and is
primarily used for wastewater projects.
The Safe Drinking Water Act was established in 1974 and subsequently
amended in 1986 and 1999. It mandated public health protections for drinking water
and instituted financial support for improving water systems through the Drinking
Water State Revolving Fund (DWSRF) (Tiemann, 2017). The EPA administers the DWSRF
by providing a grant to every state. The states use the grant to provide loans to local
utilities. Local utilities make payments back to the state to replenish the revolving fund.
Once replenished, new loans are then made to other local utilities. Each state receives
at least 1% of the total available annual DWSRF grant. The remainder of the grant is
dispersed based on need, which is assessed every four years (Tiemann, 2017). However,
the most recently published assessment on EPA’s website is 2011. States must also
agree to provide a 20% match and write an Intended Use Plan (IUP), which includes a
section on community engagement and a project priority list (PPL). Local utilities apply
to be considered in the PPL and must have prior approval of their governing bodies
(Figure 6).
The primary purpose of the DWSRF is to give long-term, low interest loans. The
interest rate can range from zero to the market rate and have repayment periods up to
30 years. Less often, states provide other types of financial assistance using the DWSRF,
such loan refinancing, purchasing, guaranteeing local debt, and purchasing bond
insurance. Subsidies or incentive programs like grants, principal forgiveness or negative
interest rate loans can also be given to help small or disadvantaged communities, or to
incentivize certain types of projects. The utilities must be public water systems to
18

receive funds. States may narrow the scope of projects or utilities that receive funding
by opting to pursue one of the mandated options for set asides like wellhead protection
or providing technical assistance to small systems. The projects eligible for the DWSRF
include installation or replacement of facilities or distribution systems that are
necessary to maintain compliance with the SDWA and public health requirements.
Projects to increase water system security or to consolidate systems into a regional
utility may also be eligible.
The DWSRF is for rehabilitation and replacement. It cannot be used for regular

Figure 6. Schematic of DWSRF

operation and maintenance costs or growth, which has been a chronic issue (Tiemann,
2017). Opt-in set asides to small or economically disadvantaged communities also
present a unique challenge. The need for these set aside programs is evident. However,
there is a risk of slow repayment, which can cause the revolving fund to become
stagnant. Other concerns include the impact of deficit reduction efforts and other
Congressional actions, such as the Buy American (Iron and Steel) Act (Tiemann, 2017).
The DWSRF may not be sustainable long-term.
The Water Infrastructure Finance and Innovation Act (WIFIA) was created in
2014 as a supplement to the DWSRF. WIFIA strives to addresses the challenges of the
DWSRF. For example, WIFIA has a broader set of eligible projects because it is not driven
19

by regulatory compliance (Tiemann, 2017). The WIFIA’s goal is to increase private
investment into infrastructure by providing loan guarantees or by only providing up to
49% of the project costs (EPA, 2017). Large infrastructure projects that are typically
harder to finance are the target of this program (for large utilities the minimum cost is
$20 million). Other requirements include financial creditworthiness, engineering
feasibility, and alignment with EPA’s policy priorities. The WIFIA also has built in
provisions that projects must meet the Davis-Bacon wage requirement and use
American iron and steel.
The United States Department of Agriculture also provides loans, grants, and
financial support through its Water and Waste Disposal Programs. All the following
information about the program was provided on the USDA Water and Waste Disposal
Loan Factsheets (2018). All the programs are targeted toward rural areas and towns of
low-income. Recipients can be state or local entities, private non-profits, or federally
recognized tribes. The USDA Water and Waste Disposal Loan and Grant is described in
the Consolidated Farm and Rural Development Act. The loan can be applied to
numerous types of projects, but drinking water related projects focus on the acquisition,
construction, or improvement of water sourcing, treatment, storage, and distribution.
Funding can also be used for related activities like legal or engineering fees, land or
water rights, permits, equipment, operation or maintenance. The loan can be
negotiated based on the useful life of the facilities financed up to a forty-year payback.
The interest rates are fixed. They are derived by factoring in need and median
household income of the area. The Water and Waste Disposal Loan Guarantee Program
guarantees ninety percent of a loan. The Water and Waste Disposal Technical Assistance
and Training Grants can be used to reimburse nonprofits that provide consultation,
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technical assistance, training, or grant or loan application preparation. Another capacity
building program, the Water and Waste Disposal Pre-Development Planning Grants, are
available to help with other USDA applications.

State level
States serve as an intermediary, regulator, and direct source of drinking water
finance. Each state administers DWSRF loans as described above by transferring federal
money to the local level. As noted earlier, states’ public utility commissions regulate and
audit private utilities, for example, by making sure they set fair rates (Grigg, 2016). Some
states also provide their own funding in the form of loans or grants for drinking water
infrastructure investment.

Section 3. Financial management tools
Financial stability is supported by strategically planning and using other
management tools. Capital improvements are a large component of a utility’s financial
needs (AWWA, 2016). Therefore, asset management is a useful tool for financial
security. Asset management extends the life of capital facilities by performing proper
maintenance and incorporating maintenance costs and depreciation into capital plans
(Grigg, 2016). Planning-programming-budgeting systems (PPBS) are another option for
effective financial management (Grigg, 2016). Strategic planning and rehabilitation of
systems can also mitigate the impacts of climate change by rebuilding in anticipation of
changing water cycles (Boyle, 2014).
Transparent financial reporting is a valuable tool in Integrated Water Resource
Management. It can be used to analyze indicators of financial stability and to provide
information to stakeholders or decision makers (Grigg, 2016). Income statements and
balance sheets are examples of financial statements that can be used to indicate a
utility’s financial health (AWWA, 2016). Private-public-partnerships (PPP) are another
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financial tool that can generate capital and improve operational efficiency (Grigg, 2011).
One financial strategy is to separate costs that can be eligible for distinct types of
funding or to pool resources together (Grigg, 2011). For example, if a project is
multipurpose and provides flood control and clean water supplies, the costs can be
divided to match each objective and could make the project eligible for multiple types of
grant or agency funding. Nearly all the tools require an active and prescriptive approach
to financial management.

Section 4. Conclusion
Infrastructure investment practices are of the utmost importance when funding
resources are low. Setting appropriate rates (Boyle, 2014) and strategic financial
planning (Grigg, 2016) are imperative to addressing financial risks and achieving
financial resilience. By doing so, utilities minimize the external risks and increase
internal financial stability and sustainability. There are several barriers that make
financing challenging. Federal funding for large projects is not increasing (see Figure 1),
which increases the need for ratepayers to take on more of the responsibility of
covering debt service costs. Rates are often not set to reach cost recovery and in some
political environments it can be difficult to raise rates to pay for improvements (Grigg,
2011). Lastly, the potential impacts of climate change on water supply and
infrastructure emphasizes the need for more proactive investment and planning.
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Chapter 3. Stakeholder Engagement
Loux (2011) defines collaboration in water management, “as bringing together
relevant stakeholders in a structured and open process to work together to resolve
water resource challenges or develop policies or plans” (p. 251). Citizen involvement
generates greater information dissemination, leads to community ownership of plans,
and more effective implementation (Burby, 2003). Importantly and more specifically,
meaningful community engagement is dependent upon where the method of public
participation falls on a spectrum of power-sharing and the number of diverse
stakeholders that the process includes. Arnstein’s (1969) Ladder of Citizen Participation
categorizes or quantifies the quality of public engagement from a power sharing
perspective. Public participation should not be dominated by local businesses,
development interests, elected and appointed government officials, and neighborhood
groups (Burby, 2003). Opportunities for public involvement in drinking water supply
decisions occur at every level of government (EPA, 2004). For many, engaging the public
is a technical and ethical expectation (Wagenet and Pfeffer, 2007). It is written into our
laws, and yet, water management is criticized for its lack of integration of social and
cultural values (Vanderwarker, 2012). However, there is a growing movement in water
management to engage stakeholders in a collaborative process because of the
numerous added benefits (Loux, 2011).
The first Section describes the current policy framework that drinking water
managers must operate and conduct community engagement. Section 2 describes the
water utilities’ traditional public engagement approach. Section 3 describes the benefits
of community involvement and Section 4 details the costs. Lastly, Section 5 concludes by
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discussing the growing movement to incorporate more communication in integrated
water management and guidance on stakeholder engagement methods.

Section1. Laws, regulation, and policy
The National Environmental Policy Act (NEPA) set a national precedent for
environmental policy to require public participation into the decision-making process
(Wagenet and Pfeffer, 2007). Most environmental laws following NEPA, such as the Safe
Drinking Water Act, have continued to formally require stakeholder engagement. The
most pertinent policies that regulate community engagement regarding drinking water
infrastructure decision-making are the Safe Drinking Water Act and its amendment,
which established the Drinking Water State Revolving Fund; and the Water
Infrastructure Finance and Innovation Act.
The requirements for the Safe Drinking Water Act (SDWA) are laid out in the
Code of Federal Regulations, 40 C.F.R. § 25 (2003), also titled, “Public Participation in
Programs under the Resource Conservation and Recovery Act, the Safe Drinking Water
Act, and the Clean Water Act” and in the SDWA §1452 (EPA, 2000). Activities that
require public participation at the federal level expand to the state and local level if
federal financial assistance is provided through grants or cooperative agreements. 1 One
of these activities is the “development and implementation of plans, programs,
standards, construction, and other activities supported with EPA financial assistance
(grant and cooperative agreements) to State, interstate, regional, and local agencies”

1

Regulated activities as written in 40 C.F.R. 25.2 are EPA rulemaking, EPA administration of permit
programs, EPA development of informational materials for wide distribution to the public, development by
EPA of strategy and policy guidance memoranda when a Deputy Assistant Administrator determines it to be
appropriate, and administration of such delegated programs, and other activities as the Assistant
Administrator for Water and Waste Management, the Assistant Administrator for Enforcement, or any EPA
Regional Administrator deems appropriate in view of the Agency’s responsibility to involve the public in
significant decisions.
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(40 C.F.R. § 25.2(d), 2003 p. 273). Therefore, these regulations should also apply to the
DWSRF and WIFIA.
EPA published DWSRF Program Guidelines that describe the obligation of states
that receive funds through the DWSRF. States, “shall provide for, encourage, and assist
the participation of the public” (40 C.F.R. § 25.3(a), 2003 p. 274, emphasis added).
States must administer a “meaningful” public review and comment process on the
Intended Use Plan and seek input from a variety of stakeholders (EPA, 2004a). Each
comment must be subsequently addressed and included in the IUPs submission to the
EPA (EPA, 2000). Meaningful public review is considered to be undefined (EPA, 2000),
but arguably it is broadly defined in 40 C. F. R. § 25.3(b) (2003).
Public participation is that part of the decision-making process through which
responsible officials become aware of public attitudes by providing ample
opportunity for interested and affected parties to communicate their views.
Public participation includes providing access to the decision-making process,
seeking input from and conducting dialogue with the public, assimilating public
viewpoints and preferences, and demonstrating that those viewpoints and
preferences have been considered by the decision-making official. (p.274)
Determining when states have adequately encouraged and assisted the public in
participating can be subjective and can make enforcing effective community
engagement implementation difficult. The complex nature of implementing meaningful
participation is guided by several objectives, but states are not required to adhere to
them. The objectives in 40 C.F.R. § 25.3(c) (2003) are
(1) To assure that the public has the opportunity to understand official programs
and proposed actions, and that the government fully considers the public’s
concerns; (2) To assure that the government does not make any significant
decision on any activity covered by this part without consulting interested and
affected segments of the public; (3) To assure that government action is as
responsive as possible to public concerns; (4) To encourage public involvement in
implementing environmental laws; (5) To keep the public informed about
significant issues and proposed project or program changes as they arise; (6) To
foster a spirit of openness and mutual trust among EPA, States, substate
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agencies and the public; and (7) To use all feasible means to create opportunities
for public participation, and to stimulate and support participation. (p. 274)
Public participation compliance is evaluated by reviewing the public
participation plan, responsiveness summary and other documents. However, no
documentation could be found to demonstrate that states receiving DWSRF undergo
public participation review or that enforcement of the following compliance rules has
been sought. Applicants for EPA financial assistance must submit a public participation
plan (40 C.F.R. § 25.12(a), 2003). Responsiveness summaries include a description on
why the public participation was conducted, the comments, and the effectiveness of the
participation method (40 C.F.R. § 25.8, 2003). Noncompliance penalties are at the
discretion of EPA, but they shall “mitigate the adverse effects of the failure and assure
that the failure is not repeated” (40 C.F.R. § 25.12(ii), 2003 p. 281). More stringent rules
and timelines can be used to ensure follow through or assistance can be terminated or
suspended.
At the time of publication, I could find no indication that any state had ever
been reprimanded for not conducting effective outreach. According to my
correspondence with EPA representatives, states at minimum must have an outlet for
public comment. Most states post the IUP on their webpage and host a comment period
for 30 days. Some states conduct public hearings. There is no requirement to have any
actual citizen participation. If the public does not attend the meeting or does not
comment on the IUP, the state has still fulfilled the requirement. For example,
Massachusetts Department of Environmental Protection (MassDEP) published a draft of
their 2018 IUP and held a public hearing. They also provided an online comment period
on their website. Zero input was received in both settings (MassDEP, 2018). The lack of
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participation raises questions about whether this truly meets the required efforts set
forth by law.
It is also noteworthy that local utilities, publicly or privately owned, that receive
DWSRF loans are not subject to the public participation requirements, according to an
EPA representative. Perhaps this is because local utilities do not receive the funds from
EPA directly, even though states assume the authority of the EPA to distribute the
funds. Some states may have their own public participation requirements and more
research could determine the prevalence. In Massachusetts, MassDEP requires local
recipients to provide public participation to discuss the project alternatives and
environmental impacts. Then to host a public hearing once the project is selected. Most
recipients of the DWSRF are obligated to approve their borrowing for capital projects.
Many combine these requirements into one public hearing. I also did not find any
documentation requiring projects funded under the Water Infrastructure Finance
Innovation Act, finalized in 2017, to adhere to these public participation requirements.
States can conduct public engagement related to drinking water in other ways.
One way is to involve the public through citizen advisory committees in creating criteria
for the Source Water Assessment. Individuals can also volunteer to conduct water
quality assessments (EPA, 2004). States also develop and implement EPA-approved
capacity development programs. Capacity development programs set plans to “maintain
the technical, managerial, and financial capability to ensure safe drinking water” (EPA,
2004). Technical capacity is the knowledge necessary to operate the water systems and
the adequacy of the physical infrastructure (EPA, 1998). Managerial capacity is the
accountability of the management structure and staffing (EPA, 1998). Lastly, financial
capacity measures financial resources like revenue sufficiency, creditworthiness, and
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fiscal controls (EPA, 1998). States involve stakeholders to implement these plans (EPA,
2004). At the local level, utilities have been mandated since 1999 to provide Consumer
Confidence Reports or annual drinking water quality reports (EPA, 2004). Utilities are
also required to inform consumers when they violate regulations or when water may
pose a risk to public health by the Public Notification Rule (EPA, 2004).
Overall, regulations pertaining to community engagement in drinking water
investment are minimal. The current regulations are written to be flexible so that each
entity may meet the requirements within the means of their state or utility. If
regulations are too strict, small utilities may not have enough resources and staff to
comply or might argue these resources are better spent on the infrastructure itself.
However, without specific requirements and enforcement, administrators may simply
go through the motions.

Section 2. The status quo: traditional and top-down
Traditional water resource management has been characterized as a “top-down,
agency-driven, technological approach” (Loux, 2011 p.252). In this structure, the public
is often viewed as unorganized with limited knowledge and interest (Rault et al., 2013).
In addition, many government officials have a perception that participation is
complicated, time-consuming, and costly (Wang and Bryer, 2012). These perspectives
lead to public bureaucracies that rely on standard information exchange rather than
collaborative forms of public participation (Wang and Bryer, 2012). The traditional water
management approach’s decision-making and public participation methods mirrors this
description. Experts or engineers often dominate decisions, except for a consumer
survey to inform rates (Lienert et al. 2013). If the public is involved in traditional water
management decision-making, their contribution is very limited (Loux, 2011). For
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example, being a part of an advisory group or providing input at a public hearing, which
only provides recommendations and are incorporated at the discretion of the decisionmaking body. When decision-makers define the role of the public and the process, even
if the public is involved in each step, the approach is still primarily top-down (Wagenet
and Pfeffer, 2007). Utilities identified that residential customers and citizen groups were
the most difficult audiences, see Table 2 (Bishop, 2003). In the same survey, utility
managers identified water quality and fiscal/rates as the toughest topics to
communicate because of opposition, lack of understanding, logistics, and complexity.
Besides logistics, which refers to internal communications, the other concerns may
decrease with increased and ongoing education and communication. Bishop asked
utilities about the use of 57 communication techniques. The most frequently used
technique was to send a news release. Larger utilities were more likely to have a
communication officer, use multiple types of communications methods, and more
specifically to use more two-way communication techniques.
Across the survey, regional correlations also existed (Bishop, 2003). The West
was significantly more likely to rank financial and rate issues as their toughest topic to
communicate. The Midwest was significantly more likely to rank Consumer Confidence
Reports and regulations as the toughest topic. The Southeast had more utilities that
found citizen groups the toughest audience to engage. The West and Southwest used
the most participatory methods, whereas the Northeast and Southeast used more
media such as news releases and press conferences. The type of communication
method and topic were not correlated (Bishop, 2003).
Bishop’s study was published 15 years ago and no literature to my knowledge
has captured an update on utilities’ communication practices. The original study was
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published in the Journal of American Water Works Association. According to the
AWWA’s webpage, it is the largest organization of water supply professionals in the
world with memberships from over 50,000 people in 3,900 utilities. As an organization,
Table 2. “Who makes the toughest audience?” (Bishop, 2003, p. 45)

Audience
Residential Customers
Citizens' Groups
Media
Business Customers
Regulators
Elected Officials
Employees

Percent of Respondents Ranks Audience as:
Most Difficult
Least Difficult
49
11
39
9
29
13
24
23
23
37
18
36
6
70

it provides education and research to the water community. In a posting about a recent
national conference, Wolf Davis (2017) writes “All utilities wrestle with customer
communication issues,” supporting the idea that communication between utilities and
stakeholders is still lacking. Utilities are notoriously known for only reaching out when
they need money or when there is something bad to report, like a water quality issue.
Utilities need be proactive and to give consumers multiple options to engage, including
digital interfaces (Wolf Davis, 2017). Communication should be ongoing and
partnerships with schools, festivals, or other target audiences can expand a utility’s
outreach potential (Wolf Davis, 2017).
Loux (2011) argues collaborative stakeholder engagement approaches are a
trend in current water management. Many professional organizations publicly support
community engagement including the American Water Works Association whose Public
Involvement and Customer Communication Policy Statement calls for inclusive, two-way
engagement that is linked to the decision-making process (AWWA, 2018). The
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divergence in perspective and practice comes in implementation (Rault et al., 2013).
More inclusionary practices could include involving the community in deciding what
issues to work towards solving or in the data collection process. In the case of
infrastructure, this could mean involving the community in deciding which projects to
fund, how the project will be carried out, and how to pay for the projects.

Section 3. Benefits of stakeholder engagement
The expectations, methods, outcomes, and benefits of community engagement
depend on what level of government the decision-making is occurring. Local stakeholder
engagement can spur collective learning and encourage an ongoing or continuous
process (Wagenet and Pfeffer, 2007). At the local level, stakeholder engagement helps
build capacity (Brown, 2008) and can lead to developing “water sensitive citizens.”
Table 3. Benefits of stakeholder engagement

Benefits
Review by Loux (2011)
Fulfill legal and procedural requirements
Expands network if community has specialized knowledge or political contacts
Innovation through compromise
Avoid litigation or prolongment of process
Educate the participants
Improve credibility of the agencies or government department
Expand potential funding and resource opportunities or new partnerships
Open and inclusive, democratic process leads to stronger justification and
sustainable outcomes
Review by Burby (2003)
Ensure plans and policy reflect local conditions and values
Find out about opposition early and then it can be addressed early
Generate information, understanding, and agreement on how to best move forward
Creation of better plans leading to higher rates of implementation
Way to represent underrepresented groups in decision making
Develop support for budgets and programs that don’t normally gain attention like
infrastructure
Education, generating political support
Develop ownership of policy and plans
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Water sensitive citizens understand and actively support sustainable water decisionmaking (Dean et al., 2016). Developing support for topics, like infrastructure that often
receive little attention, is particularly important and can be helpful when developing
support for budgets (Burby, 2003). Involving more stakeholders can help integrate social
and cultural values (Vanderwarker, 2012) and improve the representativeness of
decision-making bodies (Burby, 2003). Table 3 provides a summary of the benefits
according to Loux (2011) and Burby (2003).

Section 4. Costs of stakeholder engagement
The cost to the utility and the stakeholder determines whether public
participation will be successful. Regardless of intended goals, how and if public
engagement occurs depends on funding (Wang and Bryer, 2012). However, cost can be
more than just monetary. The cost of public participation can be divided into two
categories: production costs and participation costs (Wang and Bryer, 2012). Production
costs are incurred by the utility and include staff time, venue costs, and development
costs. Participation costs are costs to the stakeholder, such as the time to get there, cost
of transportation, time away from work or family, and cost of hiring caregivers. On the
surface, there appears to be an inverse relationship between participation and
production cost. For example, providing more meetings or having meetings in multiple
languages increases the production costs, but likely decreases participation costs.
However, this does not hold true in all cases.
Wang and Bryer (2012) studied the participation and production cost in relation
to the quality and quantity of online engagement. There was some evidence that
production costs were directly associated with participation quantity in a nonlinear
fashion over time. The resulting graph resembles a bell curve with slow growth in the
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beginning as outreach begins and then participation cascades. Participation uptake will
slow, regardless of further spending, and will eventually flatten out, as there will always
be people who choose not to participate. Monitoring cost functions, by closely
recording the number of participants, can inform managers when a stable point of
participation is reached. At this point, funding may no longer be as beneficial from a cost
management perspective. The cost function will be different depending on the type of
outreach and method chosen. In addition, the incorrect form of stakeholder
involvement or outreach can stifle participation (Burby, 2003). For example, if a utility
hosts an event without doing effective outreach, it may be unsuccessful in increasing
citizen participation quantity despite having invested in the production cost.
Public participation can be controversial because there is a risk of exposing
conflicting views rather than building consensus. Some critics view public engagement
as prolonging the decision-making process, tiring, and expensive with no guarantee it
will be effective (Loux, 2011 and Burby, 2003). Likewise, there is a risk of “mobilizing
latent publics” (Burby, 2003 p.34) that oppose projects or whose opinions do not align
with objective, scientific information (Loux, 2011). Stakeholder engagement creates an
opportunity for traditionally underrepresented groups to be represented in the
decision-making process, but care must be taken to prevent special interest groups from
dominating (Loux, 2011 and Burby, 2003). Furthermore, decision-makers need to be
prepared to incorporate public opinion (Burby, 2003). Communities may begin to
distrust agencies or be less likely to participate in the future if they feel that they are not
heard.
Public engagement can be limited and challenging in certain political spheres.
However, in a comparison of four countries with new or little experience with
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democracy, the stakeholders were still interested and desired to participate more (Rault
et al., 2013). The same study concluded water stress and political stability can play a role
in the type of engagement the public seeks. The level of willingness to participate and
knowledge about water issues was higher in countries with high water stress.

Section 5. Conclusion
Public participation in the water sector is desirable and achievable. Public
participation is an essential component to integrated water resource management
(Rault et al., 2013) and is growing trend (Loux, 2011). Arnstein (1969) provided a
conceptual framework of a ladder to describe the spectrum of participation, see Figure
7. Much of the public participation in the water sector today falls under a degree of
tokenism or non-participation. At times, these forms of public participation may suffice,
but by providing opportunities for citizens to have power in the decision-making process
will provide more benefits. In
addition, many drinking water
utilities may need to refocus their
current community engagement
outreach, as public participation
often becomes targeted towards
specific stakeholders, like public
Figure 7. Arnstein’s Ladder of Citizen Participation (1969)

officials, local business and

development interests, and neighborhood groups (Wagener and Pfeffer, 2007; Burby,
2003). In sum, academic assessments indicate that making the transition to a more
collaborative water resource scheme will require leadership and shifting perceptions to
give citizens more power.
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Furthermore, the literature suggests that citizens do have an interest in being
more actively involved, which conflicts with how experts perceive the public (Rault et
al., 2013). For example, in a study on the attitudes of water reuse in California, citizens
indicated interest in being involved in decisions-making and the public was cognizant of
the water supply problems (Hartley, 2006). In another study conducted in Melbourne,
Australia, water sensitive urban design was a result of having local champions when the
right local context developed (Wong and Brown, 2009). Although these cities have
strained water climates, which could be a driver of citizen interest, they have also
proven to be leaders in innovative water policy and can serve as a model for the future.
This research provides insight to how drinking water utilities in the United States are
already conducting community engagement.
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Chapter 4. Methods
For this thesis, a national-level survey was conducted to examine the
relationship between community engagement and water utility financial security. The
survey attempted to capture utilities’ management practices as well as practitioner
experience from the field. The survey can also serve as a starting point for future
quantitative research to build upon, which will expand the breadth of the existing
qualitative studies in the literature.

Section 1. Survey methodology
Survey construction
The survey questions focused on three topic areas: community outreach,
planning, and financial security indicators. The survey questions were drafted after
examining the literature and other methods used to assess utility financial performance
(AWWA, 2013) and community engagement efforts related to planning (Burby, 2003).
The community engagement survey questions inquired about approaches used, the
perceived effectiveness of different community engagement methods, the audiences
included in the process, and existing challenges to implementation. The financial survey
questions focused on how community engagement impacts infrastructure investment,
funding resources, fiscal management practices, and financial variables to calculate
performance benchmarking indicators.
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There are several benchmarking indicators, as described by the AWWA
Benchmarking Report (2013) that were used in this research to measure the financial
standing of utilities:
●

Debt Ratio= Total Liabilities/Total Assets

●

Return on Assets = Net Income/ Total Assets

●

Operating Ratio= Total Operation and Maintenance Costs/ Total
Operational Revenue

●

Debt-Service Coverage Ratio = Total Operating Revenue- Total
Operation and Maintenance Costs/ Total Debt Service

Utility financial indicators can be used to compare utilities because indicators normalize
financial data. The financial variables (like net income and operating revenue) that are
used to calculate the indicators cannot be compared across utility because many of the
variables are linked to utility size. Debt ratio is the amount of indebtedness and is
measured as a percentage. The higher the debt ratio the more dependent the utility is
on debt financing. Return on assets is also measured as a percentage and utilities with
higher return on assets are considered more financially effective. Debt-service coverage
ratio (DSCR) is used by loan providers and is the amount of cash flow available to pay
debts after paying for operating costs. If a utility’s DSCR is less than one there is not
enough cash to pay debt obligations. The operating ratio is the percentage of the
operating revenue dedicated to operating costs. A higher percentage indicates there is
less money for capital investment.
The survey questions were sent to three drinking water practitioners as a pilot.
The pilot survey respondents provided feedback, which was incorporated. The pilot test
revealed that questions about financial variables could potentially be difficult for
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participants to answer. As a result, two versions of the survey were created. The two
surveys were identical, except one survey excluded questions about financial
information.

Survey distribution
The survey that excluded questions regarding financial information was sent to
utilities that completed the American Water Works Association (AWWA) Rate Survey
(2016). The AWWA Rate Survey provided the financial information necessary for the
analysis. There were 262 utilities from the United States who participated in the AWWA
Rate Survey. Each utility was contacted via telephone to gather contact information of a
staff member whose expertise was drinking water management. In total, the survey
without financial questions was sent to approximately 180 utilities using staff email
addresses, customer service email addresses, and website inquires.
The survey with questions regarding financial performance were posted on
several professional network channels including, Boston Water Professionals on
Facebook and several active LinkedIn pages, including American Planning Association
Water and Planning Network, WE & RF Intelligent Water Systems, Water Resources
Professionals, and Water and Wastewater Professionals. The survey was also distributed
through the New England Water Works Association’s newsletter.
Both surveys were hosted online using Qualtrics and disseminated
electronically. All responses were from drinking water utilities that are eligible for the
Drinking Water State Revolving Fund.

Survey analysis
The data from the survey that excluded questions about financial variables was
matched with the utilities’ data from the AWWA Rate Survey (2016) to create a dataset
that matched the survey that included financial variables. The two datasets were
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combined and then analyzed using descriptive statistics in SPSS. Future analysis can
build upon the methods from this research to empirically assess the relationship
between community engagement and financial security by doing multivariate regression
analyses.

Section 2. Research limitations
The outcome of this research was limited by the time and methodology. There
was limited pilot testing (n=3) and refinement of the survey. There were a few written
comments in the survey from respondents that the questions were not specific enough.
The survey was intentionally broad to try to be flexible to the many structures utilities
can take on, but future studies could be more targeted both in content and audience. In
addition, the population and sample size were limited due to nature of the outreach
techniques. Posting the survey on social media and sending the survey via a newsletter
was not as effective as sending the survey directly to people. This research also does not
provide causal evidence, but rather describes an association between community
engagement and investment in drinking water infrastructure. The data are self-reported
and reflect one perspective or knowledge of an entire utility’s operations. Not all
questions had the same response rate, which limited the comparison of each question.
Comparing drinking water utilities’ financial security is inherently challenging
because system-specific factors can influence capacity to plan, invest, and engage the
community (AWWA, 2013). AWWA (2013) describes how economies of scale,
economies of scope, and economies of density play a role in how water utilities’
financial security varies. Economies of scale refers to the premise that as system size
increases efficiency may improve (AWWA, 2013). Likewise, diversification of services
may lead to efficiency in economies of scope. Economies of density impacts
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comparisons because as population densities increase the unit costs of investment may
decrease. Low-income areas or areas with less technical or managerial capacity may
finder it harder to meet funding requirements (Vanderwarker, 2012). Regional and local
factors can also affect operations such as water sources, regulations, and environmental
aspects. Sometimes factors impacting financial security are out of a utility’s control, like
weather, population growth rates, hydrogeology, history of contamination by point and
non-point sources. To try to address this issue, future studies could normalize data by
size or by only collecting information from utilities from a specific region.
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Chapter 5. Results
Eighteen states, as you can see in Figure 8, and 36 utilities were represented in
the study. The survey with financial variable questions had nine participants out of the
21 people who clicked on the survey link. One of these participants was not from the
United States and their response was not used in the analysis. The survey that did not
have questions about financial indicators had 29 participants of the 48 people who
clicked on the link. Not every survey participant answered all the questions. Many of the
questions asked towards the end of the survey were not completed. The sample is likely
not representative of utilities across the United States. The primary targets of the survey
were drinking water utilities’ upper or senior management, technical staff or engineers,
water managers or planners, operators, and financial officers. Unintended, yet
understandably because of the topic, two people from communication or informational

5-6
3-4
2
1
Figure 8. Distribution of survey respondents across the US
Basemap from ESRI et al., World Light Gray Canvas; ESRI et al., World Light Gray Reference; and ESRI et
al., 2016
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Table 4. Profession of survey respondents

Title
Upper or Senior Management
Technical Staff or Engineer
Communication/Information Team
Water Resource Manager or Planner
Other/Unspecified

Number of Respondents
19
7
2
1
7

Figure 9. Size of drinking water utilities by number of connections and miles of pipe

departments participated. Most of the respondents were upper or senior management
(Table 4). The respondents had various levels of professional experience with their
utility from one year to over 40 years of service. The utilities’ distribution systems varied
in size. The size ranged from a small private system of 35 miles and 1,200 connections to
a system of 6,283 miles and 850,000 connections. The largest utility was an outlier,
which can be seen in Figure 9. This utility was a metro-regional provider. Another metro
regional provider was left out of this graph because they provided the population they
served rather than the number of connections in the system.
Most utilities that participated in this study receive at least a portion of their
funding for infrastructure projects from fees, rates, or enterprise funds (22 out of 24,
see Table 5). On average, fees, rates, or enterprise funds (FREFs) provide 76% of
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infrastructure funding. FREFs are the only source of funding for ten utilities and cover
50% or more of infrastructure costs for another eight utilities. State and federal loans
and grants provide opportunities to secure small and substantial amounts of funding for
a few utilities. However, the larger amounts are anomalies. Nearly all the federal and
state funding awards provide 30% or less of all infrastructure costs. Federal loans and
federal grants were awarded to half as many utilities as state loans and grants. The
wording of the survey did not adequately capture how bonds quantitatively contribute
to infrastructure investment. However, several utilities commented that bonds were a
successful funding strategy used to finance infrastructure in another question. Local
loans and grants made up a minimal portion of the respondents’ budget.
Table 5. Funding sources for infrastructure investment
The count is the number of utilities that reported the funding category as source for drinking water
infrastructure investment. The minimum percentage above zero is the smallest percentage of funding a
utility receives of the funding category. The maximum percentage is the highest percentage a utility in the
survey receives of that funding category. The mean is the average a single utility receives from that
funding category in the survey population and it also indicates the percentage that funding category is of
the total distribution.

Funding Category (n=24)
Fees, Rates, Enterprise Funds
State Loans
Federal Loans
Federal Grants
State Grant
Local Loans
Other
Local Grants

Count Min %> 0
22
8
3
4
7
1
1
1

10%
5%
5%
4%
1%
50%
34%
5%

Max %
100%
80%
100%
70%
25%
-

Mean
76.30%
8.30%
5.60%
5.00%
2.20%
2.10%
1.40%
0.20%

One utility received 34% of their funding from other sources and described it as
“internally generated funds.” The website of this utility lists the services they provide,
which include GIS mapping, laboratory services, and a low-cost emergency protection
plan. The low-cost emergency protection plan is available for both water and
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wastewater customers. Water repair customers can pay $80 a year, wastewater
customers can pay $60 a year, or a combined plan is $140. The plan provides customers
with expertise, labor, and parts up to $5,000 a year for leaking or blocked pipes.
Utilities mentioned a variety of successful strategies used to finance water
infrastructure or strategies that have historically worked to reach infrastructure
investment goals, including:
●

Bonds and maintaining a high bond rating,

●

Loan forgiveness,

●

Asset management plans and long-term planning,

●

Conducting rate studies,

●

Educating the public and elected officials,

●

Reinvesting the amount equal to depreciation,

●

Adjusting the capital improvement factor (base charge) based on
infrastructure needs as part of rate structuring each year, and

●

Creating a set aside fund from a percentage of operating revenue.

Figure 10. Potential impediments to drinking water infrastructure investment
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Participants ranked the potential impediments to investing in infrastructure
from one to six with the opportunity to write-in additional challenges (Figure 10).
Economic and financial barriers were ranked most challenging by 21 utilities and were
not ranked the least challenging by any utility. Complex legislation and regulations were
ranked the most challenging by six utilities and were ranked the second most
challenging by twelve utilities. Low citizen participation was the only other challenge to
be ranked the most challenging (n=3). Risk aversion to new strategies and lack of
coordination were consistently ranked as the least challenging. Low political will and low
citizen participation were mid-ranking challenges. In addition, one respondent felt none
of these were major impediments and another response described the need for regional
coordination of smaller systems.
Seventy-five percent of utilities in the survey have a written plan to support
operation and maintenance and capital investments. Of the remaining 25%, half were
unsure if they had plans. Likewise, as evidenced in Figure 11, most utilities lean toward
prescriptive investment (orange and dark blue). None of the utilities wrote community

Figure 11. Utilities long-term finance strategy for infrastructure investment
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engagement as a factor used to form top infrastructure investment priorities. Instead
their answers fell into the following categories:
●

the age, material, reliability, and condition of the infrastructure;

●

the cost, benefits, and consequences or risks;

●

regulations, other public works project (like highway construction), or
according to their asset management plans.

Out of the 36 respondents, 30 (or 83%) currently engage the community in
some type of outreach. The number could be even higher as four participants of the
survey were unsure if their utility conducted outreach. When asked if increased
community engagement leads to stronger infrastructure investment, 72% of utilities
somewhat or strongly agreed (n=36). Despite the idea that community engagement
leads to stronger investment and that ratepayers are a large source of funding, only 12
utilities’ residential rates are influenced by community engagement (40%). Thirteen
utilities responded that community engagement did not influence residential rates, see
Figure 12. (Five were unsure if community engagement influenced rates (n=30)).
Reasonably, the utilities that did not conduct outreach or did not know if the utility

Figure 12. Community engagement efforts and infrastructure investment
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conducted outreach were in the group of utilities whose rates were not influenced by
community engagement. However, six utilities, who conduct community engagement
and somewhat or strongly agree that increased community engagement leads to
stronger infrastructure investment, did not report that community engagement
influenced rates.
In summary, over 80% of utilities implement public participation. Over 70%
believe public participation strengthens investment in infrastructure, but only 40% seek
public input to inform rates. A few utilities commented on the importance of engaging
the community because it increased political will for infrastructure funding. Sixteen
respondents mentioned getting buy-in, the need to educate, or increase the
understanding of the community. These respondents viewed engaging the community
to be quite essential. For example, one respondent wrote, “We have repeatedly
demonstrated that support for the utility as a whole increases proportionately with
people's education about the amount of work that goes into providing affordable,
reliable, high-quality water and about the planning efforts and investment required to
ensure a sustainable water supply in the desert.” Community engagement is important
for other utilities when carrying out specific tasks, such as:
●

starting construction or work on a specific project,

●

voting on warrant articles,

●

completing capital improvement planning,

●

gaining approval for loans and investments, and

●

increasing political will and transparency.
In contrast, some responses presented the public as uneducated, uninterested,

and difficult to engage. Many commented on the community’s potential for negative
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reactions to rate increases. One respondent wrote, “Even though a utility may provide
insight of needed infrastructure improvements, the community still only looks at the
cost to them i.e. increased water and sewer rates.” Several responses felt the
community lacked interest because of competing priorities. Multiple responses found
gaining public buy-in to be difficult because the needs are underground. “It can be
difficult to help the public see the benefits of work they won’t physically see.” Other
competing interests included water conservation or environmental concerns, aesthetics,
water quality, and transportation.
Respondents ranked the potential impediments to implementing community
engagement one through six with the opportunity to write in additional challenges. No
respondents added additional challenges; however, one respondent wrote they wanted
to rank each category as a top challenge. Overall, participants ranked low citizen
participation the highest when combining the counts of the most challenging and the
second most challenging with counts of 11 and 13, respectively. Staff or time restrictions
tied low citizen participation as the most challenging impediment, but was only ranked

Figure 13. Potential impediments to community engagement
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by four utilities as the second most challenging impediment (Figure 13). When
comparing the mean, median, and mode of the rankings, the options fell into three tiers
(see Appendix for numeric comparisons). The first tier was low participation, staff and
time restrictions, and economic or financial barriers. The second-tier challenges were
complex regulations and low political will. Lack of coordination consistently ranked as
the lowest challenge or in the third tier.
An open-ended question asked utilities whether a conflict existed between
security and community engagement. The question was inspired by experiences in the
initial phases of data collection for this thesis and other research. Little data was publicly
available on the assets of utilities. For example, I was working on a project to spatially
derive an infrastructure investment plan and I had to request specific privileges to
datasets and reports to ensure security of the utility. Fourteen respondents said there
was a conflict between security and community engagement and eleven said it was not
a problem. Some of the respondents found the conflict between these goals to be “very
hard to bare (sic),” while others found the conflict to be workable. Some respondents
who said there was no conflict did agree that security concerns restrict community
engagement, but it was not a major barrier to overcome. (Another respondent was
uncertain if there was a conflict and two others gave answers that were unrelated to the
intent of the question.) Many of the comments referred to the specific conflict between
providing information about where infrastructure is located and Homeland Security.
One interesting comment was a balance existed between increasing infrastructure’s
public visibility and risking vandalism. A few comments mentioned that security limited
public tours. In contrast, a few utilities reported that none of their information was
confidential and some required an open records request.
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Several questions were asked to document the type of community engagement
utilities use and its effectiveness. The intended response to this question was to
document whether utilities used the engagement method by ranking its effectiveness. If
they did not use that type of community engagement they would choose not applicable.
This was misinterpreted by utilities because the utilities that reported they did not do
community engagement did rank a few of the methods’ effectiveness. I did not take
these responses out because the term community engagement could be perceived
differently by the respondents. For example, it appeared that some utilities did not view
engaging public officials as community engagement and that only engaging the lay

Figure 14. Respondents assessments of engagement effectiveness
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public constituted as public participation. Presentations to public officials, public
meetings, other speaking engagements, having a website, and giving tours were viewed
as the top five most effective methods of community engagement. Each of these
methods were used by over 37% of utilities (Figure 14). There was not a strong
indication that any of the types of outreach were ineffective. Scenario-based
workshops, having actively managed information booths in the community, and citizen
advisory boards were not used by over 40% of utilities. (See the Appendix for the
numeric breakdown of counts and percentages of each method’s effectiveness.) Utilities
could also write in other forms of community engagement. All written comments
described more specific examples such as Consumer Confidence Reports, meetings with

Figure 15. Target audience
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pertinent officials, post card notifications, personal letters, customer information panels,
Citizen Academy, and early age school programs.
Locally elected officials and representatives from other local government
departments make up a substantial portion of drinking water utilities’ public
engagement audience. Over half of the utilities reported these two subgroups are
always represented or are represented most of the time. Conversely, youth, renters,
and the elderly are the least represented. Youth are never represented in 48% of
utilities’ engagement efforts and 39% of utilities never have renters represented.
Business groups, media representatives, environmental groups, industry groups,
property owners, development groups, and neighborhood groups have a similar midrange representativeness (see Figure 15 and the Appendix for more details).
Utilities can use performance indicators to plan and assess their long-term
financial goals (AWWA, 2013). The performance indicators can also help utilities develop
adequate rates and fees to cover costs for operations and maintenance as well as to
supplement funds for capital improvement projects (AWWA, 2013). The performance
indicators demonstrate that drinking water utilities in the survey sample have a range of
financial security (Table 6 and Figure 16). Debt ratio is the amount of indebtedness and
is measured as the total liabilities divided by the total assets. The higher the debt ratio
the more dependent the utility is on debt financing. The average debt ratio, 28.74%, was
comparable to the AWWA average of 33.32%. However, the median debt ratio from the
AWWA survey was 31.3% and the median for this survey as 19.9%. The maximum
indebtedness of a single utility is quite high at 89.44% and the minimum is 0%. Return
on assets is the net income divided by total assets. The higher percentages have better
financial effectiveness. The range of return on assets is -3.13% to 13.06%. The mean and
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Table 6. Descriptive statistics of financial values and indicators
The range, mean, median and comparative mean and median to the AWWA Rate Survey (2016) for the
financial values (above the grey line) and financial indicators (below the grey line).
Average rate
Operating Expense
Debt Service
Net Income
Operating Revenue
Total Liabilities
Value of Total Assets

n=

Minimum
Maximum
Mean
AWWAmean
Median
AWWAMedian
30
17
185
49
37
41
34
31
139,930
260,000,000
33,538,539
35,914,054
7,828,950
13,733,864
26
440,000,000
33,099,363
12,805,822
2,009,085
3,578,771
26 (16,798,682)
97,360,000
5,139,411
6,305,118
775,036
1,581,987
30
424,700
740,000,000
70,744,868
58,446,194 13,038,893
24,473,981
26
142,992
5,051,228,000
323,871,898
213,145,423 15,091,589
33,323,839
27
1,920,551
12,000,000,000
952,256,216
458,612,820 160,819,767
148,812,904

Debt Ratio
Return on Assets

27
27

0.00%
-3.13%

89.44%
13.06%

28.74%
1.86%

33.2%
1.9%

19.95%
0.89%

31.1%
1.3%

Debt Service
Coverage Ration
Operating Ratio

25
30

-2.0
14.81%

29.6
101.31%

3.9
62.98%

3.54
67.4%

2.2
65.56%

1.79
64.8%

median return on assets were 1.86% and 0.89%, respectively. The AWWA Rate survey
mean (1.9%) and median (1.3%) was similar. Debt-service coverage ratio (DSCR) is used
by loan providers and is the amount of cash flow available to pay debts after paying for
operating costs. It is calculated by subtracting the total operating revenue from the total
operation costs and dividing it by the total debt service. If a utility’s DSCR is less than
one there is not enough cash to pay debt obligations, which is the reality for some of the
utilities in the survey. The lowest DSCR is -2.0. In contrast, the highest DSCR is 29.6. This
is very high considering the mean and median for this survey and the AWWA Rate
Survey were between 1.79-3.9. The operating ratio is the percentage of operating
revenue dedicated to operating costs. A higher percentage indicates there is less money
for capital investment. The maximum is 101.31%, demonstrating that some utilities are
not able to meet operating costs with their operating revenue. The lowest operating
ratio is 14.8%. The mean and median for this survey and the AWWA survey were
approximately 65%. Water rates varied widely in the sample. Water rate data was
collected by asking for the price of the average household water use or 7,480 gallons
per month. The lowest rate was $17. The highest rate was $185, and the second highest
rate was $120. The two utilities with the highest rates were in Massachusetts. The
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highest rate was surprising considering the mean rate was $49 and median was $41. The

Number of Respondents

Number of Respondents

Number of Respondents

Number of Respondents

AWWA Rate Survey mean was $37 and the median was $34.

Figure 16. Histograms of financial performance indicators
The abbreviations are as follows: return on assets (RA), debt service coverage ratio (DSCR), operating ratio (OR), and
debt ratio (DR)
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Chapter 6. Discussion
Section 1 details how the survey results have supported the hypothesis of this
thesis. Section 2 uses Denver Water as an example of how community engagement and
financial security occur in tandem. Section 3 presents how communicating with drinking
utilities throughout this research provides insight to utilities’ communication channels.
Lastly, Section 4 provides a summary as a strengths, weaknesses, opportunities, and
challenges analysis.

Section 1. Relationship between public participation and financial security
The hypothesis of this thesis, that public participation can be used by drinking
water utilities as a strategy to gain political support for rates that meet true operational
costs, is supported through this research. The data reinforces that infrastructure
investment is at a critical juncture due to a lack of financial resources. Utilities ranked
economic and financial barriers as the top challenge to investing in drinking
infrastructure the most frequently (Figure 10). Complex regulations and low citizen
participation were the only other challenges ranked as top impediments to
infrastructure finance. Consistent with the literature, the survey suggests a utility’s
ability to rehabilitate infrastructure is closely tied with rates. Most of the respondents
pay for infrastructure through fees, rates, and enterprise funds (Table 4). Bonds are
another vital component, which should be included as a funding category in future
surveys that wish to fully capture the extent to which bonds are used for infrastructure
costs. Fees, rates, or enterprise funds are likely still important to utilities that use bonds
or take out loans because rate revenue is used to make payments. A utility’s ability to
raise rates also increases the utility’s creditworthiness (Boyle, 2014). Setting costbearing rates is a timely strategy to address utilities’ economic and financial challenges.
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Of the top challenges to drinking water investment, addressing low citizen
participation could be a viable strategy to improve financial health. Changing regulations
or increasing state or federal governments’ budgets for infrastructure are out of a local
utilities’ direct control. Local utilities can more easily put effort towards increasing
public participation. Currently, local utilities use a limited number of two-way public
participation techniques. The types of public participation most frequently employed
are one-way, give limited power to stakeholders, or aim to solely address political
leaders. They typically fall into the lower rungs of Arnstein’s ladder of participation of
manipulation, therapy, and informing (1969, 217). These types of community outreach
do not have an objective to listen to citizen voices. Some utilities may engage the
community to get “buy-in” before and after rate increases, but do not incorporate
community input into the rate setting itself. Conducting informational public
participation may increase the acceptability of increased rates and make infrastructure
needs more visible. However, creating opportunities to engage the community in the
decision-making process may reap greater long-term benefits, like building trust. Future
surveys could ask questions about the frequency each method is used.
Utilities have an opportunity to grow the diversity of stakeholders beyond public
officials and government agency representatives. Drinking water utilities provide a
service to all community members and businesses and are in a unique position to serve
some of their customers for the bulk of their life. Therefore, communication from a
drinking water utility is about creating a long-term relationship and culture that
understands and supports the utility’s needs. Outreach to children and renters was
limited according to the survey respondents. Children and renters are a beneficial target
audience for multiple reasons. Children share information with parents and neighbors,
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which expands the utilities’ outreach (Dean et al., 2016). Utilities can also expand their
outreach to renters, who represent the future market of homeowners. Working with
these populations develops a powerful base of supporters or water sensitive citizens to
back needed infrastructure investments now and in the future. In addition, engaging
people at an early age may also lead to building technical knowledge in the community.
Utilities most regularly conducted engagement with public officials. Having
established connections and communication channels between utilities and public
officials may explain why low political will was ranked as a slightly smaller impediment
to infrastructure finance than low citizen engagement. This is could be an indication that
increased community engagement could also reduce the challenge of “low community
will” or in other words increase positive public sentiment. In addition, the written
comments from the survey suggest public participation can lead to higher political will,
which supports the hypothesized mechanism. For example, “I agree that community
engagement leads to stronger infrastructure investment because when the community
supports it, it is easier for elected officials to support the investment.”
Unfortunately, low citizen participation was also a top challenge to conducting
community engagement. Future research could focus on why low citizen participation
occurs. There are at least two potential reasons that may occur in tandem or
independently. The first reason is the community lacks interest in becoming involved,
and as Burby (2003) described, infrastructure notoriously lacks interested publics. The
absence of physical visibility of infrastructure makes this challenging. The survey results
uncovered that infrastructure needs must compete with other issues like
transportation. Secondly, utilities lack outreach and engagement mechanisms. The
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survey results suggest staff and time restrictions can limit effective outreach. Security
concerns are also a barrier for some utilities.
The hypothesis proposed that high citizen participation is important to securing
infrastructure investment. The survey results support the hypothesis because
●

Low citizen participation is ranked as a top challenge to infrastructure
investment.

●

Over 70% of utilities felt community engagement lead to stronger
infrastructure investment.

●

Community engagement can influence political will.

Community engagement could be used in setting cost-bearing rates or by informing
stakeholders of the importance of setting a rate at a certain level. For 40% of utilities,
community engagement influences drinking water rates, which suggests that it is
possible to conduct community engagement in the rate setting process. Educational or
informational methods of community outreach could account for the utilities that
agreed community engagement strengthened investment, but it did not influence their
rates. Community engagement might also strengthen infrastructure investment in
securing other types of fiscal support. For example, increased public support and
political will could result in new policy, approval to take out a loan, or allocating more of
the local government’s budget to infrastructure funds.
Most utilities create capital investment plans and perform prescriptive
infrastructure investment. Prescriptive, or planned, investment provides an
environment to engage the community in the decision-making process. However, none
of the utilities wrote community engagement as a factor used to form top infrastructure
investment priorities. Capital improvement planning could integrate stakeholder
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contributions into the investment criteria decision-making process and what priorities
should be set. Some utilities are already interacting with communities in creating capital
improvement plans, but the extent and influence of the public’s involvement is
unknown. In addition, communities could contribute to a discussion on how rates can be
set to reflect values like conservation or affordability. Future research could investigate
the practicality of involving the community in decision-making; recognizing that some
decisions must be based on technical expertise or may cause security concerns.
To be practical, ethical, and well-received, community engagement should be
continuous and elicit input from a variety of stakeholders (Wagener and Pfeffer, 2007).
Stakeholder analysis can be used to identify target audiences, how they are impacted,
connected, and are currently represented in decision-making (Lienert et al., 2013). After
identifying target audiences, specific outreach and engagement methods can be
determined to lower participation cost. For example, if the objective is to increase the
participation of youth, an invitation could be extended to student groups to participate
in community engagement events or to collaborate with schools to build water resource
knowledge into the curriculum. Other community engagement methods that can be
used to reach a wider audience include providing materials in languages other than
English; giving opportunities for direct participation with senior management; assigning
a staff member dedicated to community outreach; and maximizing participation by
choosing appropriate meeting times, places, and frequency (Vanderwarker, 2012). As
more engagement occurs online, community engagement officers will also need to
address how the digital divide impacts representativeness (Wang and Bryer, 2012). At
times, a suite of methods may be necessary to ensure effective outreach.
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Public participation can have numerous objectives: to inform, consult, engage,
collaborate, or empower, see Loux (2011) for more details. Dean et al. (2016) promote
thinking about water engagement multidimensionally and that water users can engage
in several ways: cognitively through knowledge and application, emotionally through
positive perception and advocacy, and behaviorally by implementing individual water
sensitive measures. Specific to this research, communities can participate in the water
sector by defining the problem and developing strategies (Wong and Brown, 2009). In
turn, agencies may build relationships and trust with the community, which can help
cultivate support for funding allocations (Wang and Bryer, 2012). The future of drinking
water engagement will require utilities to conduct sincere outreach with trained staff
that are prepared to implement effective public participation programs.

Section 2. Example to support hypothesis
Denver Water is an example of a drinking water utility conducting meaningful
and consistent community engagement (Wolf Davis, 2017). Denver water utilizes a
variety of community engagement and outreach techniques (denverwater.org). They
have a strong online presence with content spread across several social media channels
and a blog that is updated frequently. Denver Water’s citizen advisory committee plays
an active role in making plans and consulting the Board of Water Commissioners. They
also assist in engaging the broader public and disseminating information. Denver Water
implemented a rate increase in 2018 and provided ample information for customers on
their webpage. The messaging included what the increased revenue would finance, why
those specific investments were important in the short- and long-term, what it meant
for an average bill, and a customer support number. Denver Water also makes a
concerted effort to reach out to underrepresented stakeholders like tenants and youth.
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Tenants can opt-in to receive information about the water account for their home.
Landlords can also add tenants to the account. Denver also has a youth education
program. Denver Water’s operating ratio was 0.87 or 87% in 2016 (Denver Water,
2016). Therefore, it covered all its operating expenses with revenue and was able to
build up cash reserves. In addition, Denver Water’s debt ratio was 23.8%, which was
below the average utilities’ debt ratio in the survey, indicating Denver Water is not
overly dependent on debt financing (Denver Water, 2016). Although this is simply an
example, Denver’s financial wellbeing and vigorous community outreach efforts
supports the hypothesis of this thesis.

Section 3. Utility communication channels
The process of reaching out to utilities for the dissemination of the survey
revealed the challenges that community members might face when reaching out to
utilities. For example, nine of the utilities required an account or identification number
to speak to representative. If a customer was a renter with concerns, who did not have
an account number, this could be problematic. In addition, all utilities were contacted
during normal operating hours and many were not reached. No information was
collected on the ability to leave a message and most utilities were only phoned once.
Two representatives hung up upon taking the phone call. Others referred to or
preferred that the website be utilized as an information and communication channel.
Some of the unresponsiveness was directly related to the purpose of the
communication being research. Several utilities were not interested in participating in
this specific research study. Others requested specific communication modalities for
surveys like faxes, over the phone, and by mail, which were not pursued. Some of the
phone calls were directed to the right people who did not answer the phone and other
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operators who said they would call back with the appropriate contact information and
never did. Despite the lack of responsiveness described here, reaching out to utilities
directly rather than sending a survey through newsletters and social networks is
recommended for future research.

Section 4. Strengths, weaknesses, opportunities, and challenges analysis
Table 7 provides a simplified strengths, weaknesses, opportunities, and
challenges/threats (SWOC or SWOT) analysis. SWOT is a tool used in the preliminary
stages of decision-making and strategic planning (Mainali et al., 2011). Strengths and
weaknesses are internal to factors. Opportunities and challenges are external.
Utilities provide an essential service and financial insecurity puts communities at
risk. By developing a relationship with the community, utilities are better positioned to
increase or change rate structures to match growing infrastructure costs and needs. The
SWOC analysis provides a summary and context for the recommendations provided in
the next Chapter.
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Table 7. Strengths, weaknesses, opportunities, and challenges analysis

Strengths
Drinking water utilities provide reliable

Weaknesses
Most of utilities’ public engagement

and safe drinking water. Many utilities

falls lower on Arnstein’s ladder of

have the knowledge and capacity to

public participation and the audiences

operate drinking water utilities

lack diversity. For some utilities, the

efficiently. Drinking water utilities’

only public engagement may be annual

consumer base is often long-term or

Consumer Confidence Reports. Some

predictable, making it easier to budget

utilities lack the resources and staff to

and to create a culture that

conduct community engagement.

understands and supports

Chronic deferred maintenance could

infrastructure repairs and rate

lead to the inability to deliver clean

increases. The data suggests that most

water.

utilities are doing community
engagement in a variety of ways.
Opportunities
There are new innovative financing

Challenges
Rates need to reflect a community’s

schemes emerging to help utilities

income. Federal policy changes, such as

become more financially secure. There

tariffs on steel and other necessary

are untapped audiences where public

materials necessary to water utilities

engagement can be expanded.

could impact the construction costs.

Regionalization and cost sharing may

Water shortages and other

make hiring an engagement specialist

uncertainties related to climate change

easier for rural utilities.

may also disrupt the current
distribution system.
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Chapter 7. Conclusions and Recommendations
Across the United States, communities’ public health, economic prosperity,
(AWWA, 2012; Grigg, 2013) and urban sustainability (Marlow et al. 2013) are
jeopardized because drinking water utilities lack financial security to invest in critical
infrastructure. In the next 25 years, drinking water utilities will need one trillion dollars
to cover maintenance and expansion costs (American Society for Civil Engineers (ASCE),
2017). Utilities must adopt or develop new strategies to meet the growing infrastructure
rehabilitation demand. This study investigated whether increasing public participation
can be used as a strategy to increase the financial stability of drinking water utilities.
Most utilities mainly finance infrastructure investment through fees, rates, and
enterprise funds. Some utilities did have access to and engage in opportunities to obtain
loans and grants at the local, state, and federal level. Novel, and surprising, sources of
revenue and financial planning ideas emerged. For example, one utility generates
internal revenues by providing GIS mapping, laboratory services, and a low-cost
emergency protection plans. The survey results indicate that utilities have a prescriptive
investment practice. If utility investments were made in response to crises, it might be
infeasible to engage citizens.
In general, most utilities practice some kind of community engagement and
believe that doing so supports stronger infrastructure investment. However, not as
many utilities engage the public in matters related rate setting or infrastructure
investment. The findings matched previously conducted surveys that revealed most
outward communications are with public officials. The top five methods of engagement
were giving presentations to public officials, public hearings, other speaking
engagements, having a website, and giving tours.
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Surprisingly, low citizen participation was viewed as a mid- to high-level
challenge for implementing community engagement and infrastructure investment.
Conceptually, public participation is a challenge to infrastructure investment because
public perception of rate increases impacts the utilities’ ability to implement the
changes. Public perception may also increase a utility’s ability to get loans or other
funding allocations. Therefore, most public participation is focused on gaining public
buy-in, educating the public of the needs, or increasing political pressure rather than
engaging stakeholders in the decision-making process. Some public utility
representatives feel the water systems are too technical and complex to convey to a
broader audience. For representatives with this view point, it may be difficult to imagine
engaging stakeholders on beyond than education or notification. Water system security
may also present a barrier in engaging the community in infrastructure projects.

Recommendations
Financial Practices
Utilities should conduct rate studies to consider restructuring or increasing rates to
match their upcoming capital investments on a more consistent basis (Boyle, 2014 and
Grigg, 2016). As a base line, 30% of operating revenues should be from a fixed portion of
the rates (Boyle, 2014). Utilities should also develop a system to ensure that new water
users cover capital expansion costs, through development fees or other strategies, to
ensure rates can be used for operating costs and rehabilitation (Grigg, 2011). Utilities
also need to consider how they can expand the services they offer to achieve financial
stability, such as providing GIS expertise or small insurance programs.

65

Community Engagement
Utilities can conduct internal audits of their current public participation
practices to inform how they can reach out to new audiences by reducing barriers or
trying new engagement methods. A variety of engagement tools should be used
depending on the audience and objective, but overall utilities can improve the amount
of two-way communication provided to stakeholders. The survey results indicate
utilities’ community engagement efforts typically fall into the lower rungs of Arnstein’s
ladder of participation of manipulation, therapy, and informing (1969, 217). The public
needs to be viewed as collaborators and not as passive customers. All outreach and
engagement should have consistent messaging and simple branding (Wolf Davis, 2017).
Community engagement can elevate infrastructure and make it visible. Utilities can
experiment using innovative technology, like video tours inside pipes and water leak
detection devices, to connect stakeholders to the drinking water distribution system. In
addition, every employee can serve as an ambassador and it’s important that those
working in the community are in tune with the communication strategy (WiselyCribbins, 2004). If possible, utilities should have a dedicated staff member or
engagement specialist (Wisely-Cribbins, 2004). Future research could examine the
possibility of hiring a regional engagement specialist, if this work can be incorporated
into an existing customer service role, or if a public-private partnership could be utilized.
Financial Security
Utilities can increase their financial security by conducting capital investment
planning, asset management, and rate setting (Grigg, 2016). Within these practices,
utilities can develop ways to share power with the public. For example, the public can
contribute to the political process as water sensitive citizens (Dean et al., 2016) and
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advocates (Burby, 2003). Lastly, the federal government should serve as an example by
requiring local utilities that receive DWSRFs from the state to conduct community
engagement and to increase the required outreach. State and federal governments can
further support local utilities by providing outreach assistance, conducting trainings, and
increasing funding for both infrastructure improvements and community engagement
efforts.
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Appendix A. Survey Questions
Water Infrastructure Investment and Community
Engagement
Start of Block: Opening Page
Thank you for taking part in this research survey. The following questions ask about
drinking water infrastructure investment and public engagement. The survey is intended
for drinking water sector experts and financial officers. Please consider how the
questions apply to your utility or organization specifically. The survey will be analyzed by
Amanda Kohn, a Tufts University graduate student, for her thesis research. The survey
will take approximately 20 minutes. Your participation in this survey is voluntary and
you may stop participating at any time. There are no foreseen risks. Your participation
will contribute to a broader understanding in the field of investment and public
engagement implementation.
Please feel free to contact the following with questions regarding the research:
Amanda Kohn, Principal Investigator, amanda.kohn@tufts.edu
Ann Rappaport, Faculty Supervisor, ann.rappaport@tufts.edu
Tufts University SBER IRB, sber@tufts.edu
End of Block: Opening Page
Start of Block: Your Professional Role
What is your role in the drinking water sector?

o Upper or Senior Management
o Technical staff or engineer
o Water resource manager or planner
o Operator
o Other ________________________________________________
How many years have you been in this role or at your current organization?
________________________________________________________________

Location or geographic area served:
________________________________________________________________
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What is the approximate miles of pipe in the drinking water distribution system?
________________________________________________________________

Approximately how many residential connections does your distribution system serve?
________________________________________________________________

Approximately how many gallons of water are sold per day?
________________________________________________________________
End of Block: Your Professional Role
Start of Block: Resilience Planning
Click on each word to highlight green if "yes, this describes the drinking water
infrastructure system" or red for "no, this does not describe the drinking water
infrastructure system."
Yes

Neither

No

1: Sustainable
2: Resilient
3: Efficient
4: Reliable

What strategies have been implemented to create a system as described in question 1?
________________________________________________________________
________________________________________________________________
________________________________________________________________
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Do you have a written plan to support the operation and maintenance and capital
improvement of the system as described in question 1?

o Yes
o Maybe
o No
Display This Question:
If Do you have a written plan to support the operation and maintenance and capital
improvement of th... = Yes

When was the most recent update to this plan?

________________________________________________________________
End of Block: Resilience Planning
Start of Block: Financial Structure
Enter the percentage of funding from each source.
Federal Loans : _______
Federal Grants : _______
State Loans : _______
State Grant : _______
Local Loans : _______
Local Grants : _______
Fees, Rates, or Enterprise Funds : _______
Other : _______
Total : ________
Rank the following potential impediments to investing in water infrastructure for your
utility or organization. Click and drag to rearrange.
______ Complex legislation and regulations
______ Economic and financial barriers
______ Low citizen participation
______ Small political will
______ Risk averse to new technologies or strategies
______ Lack of coordination
______ Other:
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Are drinking water rates for residential customers influenced by community
engagement?

o Yes
o Maybe
o No
What is the average rate or fee per average household per month? Please consider
7,480 gallons the average use per household per month.
________________________________________________________________
Is the long-term financing for the water infrastructure system more prescriptive or
reactive? For example, a prescriptive budget would have a planned percentage of
infrastructure investment per year. A reactive finance scheme would plan to respond to
events such as a water main breaks, fee penalty warnings, etc.

o Mostly prescriptive
o Slightly more prescriptive
o Equally divided- half prescriptive and half reactive
o Slightly more reactive
o Mostly reactive
What is the utility's operating and maintenance expenses?

o Estimation: ________________________________________________
o I don't know
What is the utility's capital expenses?

o Estimation: ________________________________________________
o I don't know
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What is the utility's annual operating revenue?

o Estimation: ________________________________________________
o I don't know
What amount of debt does the utility have?

o Estimation: ________________________________________________
o I don't know
What is the value of the utility's total assets?

o Estimation: ________________________________________________
o I don't know
What successful strategies are used to finance water infrastructure in your utility? Or
what strategies have historically worked to reach your infrastructure investment goals?
________________________________________________________________
________________________________________________________________
________________________________________________________________
What factors are considered to form top infrastructure investment priorities?
________________________________________________________________
End of Block: Financial Structure
Start of Block: Community Engagement
Do you currently engage the community through any type of outreach?

o Yes
o Maybe
o No
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What type of outreach do you perform? How effective do you think it is?
Not
Applicable
Newsletters
Public meetings
Presentation to
elected officials
(city council, town,
or board of
selectmen
meetings)
Citizen advisory
boards
Scenario-based
workshops
Educational
pamphlets/material
Website
Social Media
Publicly offered
tours
Speaking
engagements
Actively manage
booths/kiosks
Mailers
Other:
Other:

Very
Effective

Moderately
effective

Slightly
effective

Not
effective

o
o

o
o

o
o

o
o

o
o

o

o

o

o

o

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
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Rank the following potential impediments to implementing community engagement.
Please click and drag to reorder.
______ Complex legislation and regulations
______ Economic and financial barriers
______ Low citizen participation
______ Small political will
______ Staff or time restrictions
______ Lack of coordination
______ Other:
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How frequently are stakeholders represented, formally or informally, during
opportunities given to citizens to take part in the planning and decision-making process
of water infrastructure investment?
Always
Business groups
Local elected
officials
Development
groups
Media
representatives
Other local
government
department
representatives
Neighborhood
groups
Environmental
groups
Industry groups
Property
owners
Renters
Elderly people
Youth
Other:

Most of the
time

About half
the time

Sometimes

Never

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o

o

o

o

o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
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Does increased community engagement lead to stronger infrastructure investment?

o Strongly agree
o Somewhat agree
o Neither agree nor disagree
o Somewhat disagree
o Strongly disagree
Please explain your answer to the question above "Does increased community
engagement lead to stronger investment?"
________________________________________________________________
________________________________________________________________
________________________________________________________________
Is there a conflict between needing to secure confidential information about the water
system and community engagement? Please explain.
________________________________________________________________
How does community engagement influence decisions or operations?
________________________________________________________________
________________________________________________________________
________________________________________________________________
End of Block: Community Engagement
Start of Block: Block 5
Thank you for taking this survey. Your participation and feedback is valued If you have
any future questions please direct them to Amanda Kohn at amanda.kohn@tufts.edu. If
you would like to receive a copy of the results of the survey, please leave your email
below.
________________________________________________________________
End of Block: Block 5
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Appendix B. Supplemental Figures
Table 8. Ranking potential impediments of community engagement into tiers

Mean

1st Tier

2nd Tier

3rd Tier

Median

Mode

Low Citizen Participation
(2.49)
Staff or Time Restrictions
(2.79)
Economic and Financial
Barriers (3.2)

Low Citizen Participation (2)

Staff or Time Restrictions (1)

Staff or Time Restrictions (3)

Low Citizen Participation (2)

Economic and Financial
Barriers (3)

Economic and Financial
Barriers (3)

Complex Legislation and
Regulations (3.7)
Small Political Will (3.9)

Small Political Will (4)

Small Political Will (4)

Complex Legislation and
Regulations (4)

Complex Legislation and
Regulations (5)

Lack of Coordination (5)

Lack of Coordination (6)

Lack of Coordination (4.9)
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Table 9. Table 9. Raw scores and percentages of each engagement methods’ effectiveness

Citizen
Advisory
Boards
Very
Effective
Moderately
Effective
Slight
Effective

Scenariobased
Workshops

Booths

Tours

Social Media

Education
Material

Newsletters

Mailers

Website

Speaking
Engagements

Public
Meetings

Presentations
to Public
Officials

7

25%

5

19%

5

18%

13

42%

9

29%

7

21%

8

25%

5

19%

13

37%

13

41%

14

44%

18

56%

6

21%

3

12%

6

21%

5

16%

10

32%

14

42%

13

41%

13

48%

11

31%

11

34%

12

38%

9

28%

3

11%

3

12%

4

14%

5

16%

5

16%

8

24%

8

25%

4

15%

9

26%

1

3%

3

9%

1

3%

Not Effective
Not
Applicable

0

0%

0

0%

1

4%

1

3%

1

3%

0

0%

0

0%

1

4%

0

0%

0

0%

1

3%

0

0%

12

43%

15

58%

12

43%

7

23%

6

19%

4

12%

3

9%

4

15%

2

6%

7

22%

2

6%

4

13%

Total

28

26

28

31

31

33

32
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27

35

32

32

32

Table 10. Raw scores and percentages of each audiences’ representativeness
Business
Groups

Neighborhood
Groups

Environmental
Groups

Media

Local
Elected
Officials

Total

Renters

4

4

6

4

5

8

6

6

4

8

7

12
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0

1

2

6

5

3

5

7

9

5

11

9

63

2

2

8

7

5

5

5

6

4

8

9

4
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Sometimes

11

13

7

12

11

13

12

9

10

13

4

8

123

Never

16

13

10

3

6

4

5

6

7

1

3

1
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Total

33

33

33

32

32

33

33

34

34

35

34

34

400

Always
Most of
the time
About half
the time

12%

12%

18%

13%

16%

24%

18%

18%

12%

23%

21%

35%

19%

0%

3%

6%

19%

16%

9%

15%

21%

26%

14%

32%

26%

16%

6%

6%

24%

22%

16%

15%

15%

18%

12%

23%

26%

12%

16%

Sometimes

33%

39%

21%

38%

34%

39%

36%

26%

29%

37%

12%

24%

31%

Never

48%

39%

30%

9%

19%

12%

15%

18%

21%

3%

9%

3%

19%

Most of
the time
About half
the time

Industry
Groups

Other Local
Gov. Dept.
Reps.

Youth
Always

Development
Groups

Property
Owners

Elderly
People
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