
Water and wastewater infrastructure plays a crucial role in safeguarding 
public health, supporting economic development, and sustaining environ-
mental balance. In the United States, drinking water is delivered by over 2.2  
million miles of pipes, and wastewater is transported by over 800,000 miles 
of public sewers to advanced treatment facilities that manage and recycle 
wastewater (ASCE 2021a, b).
 
Behind every turn of the faucet, or flush of the toilet are water professionals 
working to ensure that critical water and wastewater infrastructure is designed, 
constructed, and maintained while effectively communicating and coordinating 
with other stakeholders and end users. The water workforce is always top of 
mind for the sector; since 2019, “Aging Workforce,” or anticipated retirements, 
has consistently been identified in the State of the Water Industry report as 
one of the top 10 challenges (Flancher 2022). Amongst turnover, utilities 
are having to pivot in response to evolving technology, digital transformation 
requiring new skillsets, increases in competition for employees, lack of aware-
ness of water sector jobs, and changing cultural trends in how individuals value  
and engage with their work. As a result, water and wastewater utilities are 
looking to understand how to attract, train, and pay the water workforce.

This article focuses on the role that research plays in efforts to strengthen the 
water workforce. In order to collect and analyze data to inform what we know 
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about water professionals and environment needed to sustain and support 
for our workforce, we need a high-level framework to help us organize  
the approach. Nuance is needed to help navigate the various aspects of 
workforce development and management efforts. Evaluating and advancing  
the social science of the water workforce will require strategic and incre-
mental projects to advance our understanding and provide solutions for 
the sector. 

Envisioning Workforce Trends Across the Water Sector
Right now, all aspects of workforce are important. This is an ‘all hands on 
deck’ moment in the sector; however, it can be challenging to prioritize 
where resources are needed when workforce is presented as a monolithic 
topic. A framework is shown in Figure 1 below to help organize the various  
aspects of the water workforce as they exist within an organization and 
across the sector as a whole. Each component of the framework is then  
explained, along with examples of how these aspects have been researched 
through The Water Research Foundation (WRF) and/or its partners.

Figure 1. Overview of key dimensions for water workforce research.

Education, Water Literacy, & Community Engagement
l  Definition: Studies looking at the linkages between the community and its  
     water systems. 

Literacy and awareness of local water systems has been shown to increase  
perception of environmental sustainability, as well as awareness of 
the water sector as a potential career path. This step is not inten-
tionally designed to recruit individuals. In some cases, educational 
programs happen with early education and are used as a means of  
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building general awareness of local infrastructure and its operations.  
At WRF, this is driven by studies on public perception and outreach  
activities, for example, with desalination (WRF project 4481) and potable 
water reuse projects (WRF project 4979) (Eckl et al. 2023, Tennyson and 
Millan 2014).

Hiring & Recruitment
l  Definition: Studies looking at the process for attracting and hiring  
       water professionals.
Depending on the type of organization, there may be set procedures and 
regulatory requirements for hiring individuals. However, this category also 
looks at how organizations encourage applications for open positions. This 
might include career pipelines or pathways for specific groups, such as 

higher education, veterans, previously incarcerated individuals, etc. WRF 
has provided unique perspectives to this area by looking at utilities and 
organizations that are working with diversity, equity, and inclusion pro-
grams to ensure that all community members see the water sector as a 
prospective career path (WRF project 5186). Another project is looking at 
the necessary skillsets as the water sector moves through a digital trans-
formation and the role of data science in hiring (WRF project 5178). 

Past research has looked at how organizations recruit and train operators 
(WRF project 4005), and WRF is in the process of studying organizations’ 
capacity to develop recruitment programs (WRF project 5300). Openings 
in the water sector are not as frequently available as in other industries, 
which creates a challenge for timing and providing resources to recruit-
ment programs. For example, one utility might have an operator position  
open once every decade and even this frequency is highly dependent on 
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geographic location, organizational size and annual budget. This has 
spurred the investigation of collective efforts to attract talented individuals 
to the sector through regional workforce collaboratives (WRF project 5238).

Workforce Planning
l  Definition: Studies related to how water professionals perform within an  
   organization and internal support for professional development and  
      retention activities.

Hiring is just the beginning of a water professional’s experience in the 
organization. The bulk of research lies in workforce planning which fo-
cuses on enabling the environment for an individual to feel supported 
through training, professional development, and knowledge exchange. 
Understanding metrics for success, or how to evaluate the performance of 
programs and professionals in an organization, can inform pain points or 
highlight effectiveness of initiatives to increase desired outcomes. In some 
cases, this might look at employee satisfaction, turnover, competencies, 

capacity threshold, or other indicators. A recent report from the Brook-
ing Institute highlighted trends in some of these key indicators across the 
sector (WRF project 4751).

Retention and knowledge management are the primary goals for planning  
efforts. For example, past work has identified career progression as a 
resource for helping individuals see themselves in the water sector as a 
career rather than a job (WRF project 4005). WRF is currently exploring 
what progression pathways look like in more detail (WRF project 5284) and 
the diverse ways these programs are facilitated at an organizational level 
(WRF project 5307). Other retention efforts might include mentorship pro-
grams, involvement in service groups/activities, and training opportunities 
to improve expertise. 
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Supporting water professionals through training and professional develop- 
ment are evolving needs in the sector, including the acceleration of 
innovation and intelligent water systems. For example, with the increased 
number of water reuse projects, studies have been done to understand 
core competencies and training needs to ensure operators feel supported 
in their work with water reuse systems (WRF projects 1707, 4772, 4909). 
These studies can also look at the effectiveness of training programs, like 
apprenticeships or certification programs that organizations utilize.

Finally, management and transfer of institutional knowledge is an indirect 
impact of workforce planning. Concerns exist that as people transition to 
retirement or to other parts of the sector, the expertise and understand-
ing that has been gained will transition with them. Documentation and 
the exchange of information across an organization can support training 
and retention efforts. Some examples of this include succession planning 
(WRF project 2850) and formal knowledge management programs as part 
of an organizational culture (WRF project 4003). 

Scale of Assessment
The majority of research has focused on analysis and recommendations 
at the organizational level. However, recent work has emphasized the im-
portance of different scales of analysis (Kane and Tomer 2018). Departure 
from an organization does not necessarily mean departure from the water 
sector. Different scales of analysis might include the following:

•	 Organizational: within or across departments
•	 Cross-organizational: including multiple organizations, including  

regional or state-level analyses
•	 National: analyses across multiple states and possibly sectors 

Efforts are being made across the public, private, and nonprofit sectors 
to increase the number of professionals in the water workforce, including  
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efforts through the federal government to highlight career pathways 
(USEPA 2023), and aspirational directions needed for the human infra-
structure to match the needs of the industry (U.S. Water Alliance 2024).

Research as a Resource for the Water Workforce
This article is intended to provide a framework for how we talk about research 
needs for the water workforce, as well as examples from existing work at 
WRF. In many cases, research has focused on multiple workforce aspects, 
attempting to cover recruitment, retention, and training in one project. These 
high-level efforts are needed and could also benefit from more incremental 
work to provide sufficient nuance to each of these dimensions. 

There are also some key areas that would benefit from further investiga-
tion, including:

•	 Education and its linkages to points of entry to the workforce
•	 Effective messaging for hiring and recruiting from diverse audiences
•	 Data-centered approach to evaluating and assessing workforce needs
•	 The role of data science in workforce programs

WRF is positioned to advance what we know about the water workforce 
to help support organizations actively engaged in this work. It will take 
collaborative partnerships to further increase this domain of knowledge 
in a way that ensures our critical infrastructure continues to be supported 
through water professionals.
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