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NUCLEAR WORKFORCE PLANNING:  
PREPARING FOR THE LONG HAUL 
The aging utility workforce has been the 
topic of much discussion over the past sev-
eral years.  The impending retirement of a 
significant portion of the energy industry’s 
highly skilled workforce threatens the reli-
ability of our energy infrastructure and is 
forcing new ways to think about not only 
staffing, but also how to leverage technol-
ogy and automation and employ creative 
approaches to structuring work.  The con-
cern is compounded for the nuclear indus-
try, which requires a highly specialized 
workforce that can not only ensure contin-
ued nuclear safety and security, but also 
deal  with a high degree of regulation and 
oversight. 

CHALLENGING DEMOGRAPHICS  
FOR THE NUCLEAR INDUSTRY 

The worldwide nuclear generation expan-
sion is proceeding with little abatement.  
The International Energy Agency projects 
that about 60 gigawatts will be added to 
the world’s nuclear generation inventory 
by 2020.i  Indeed, about 35 nuclear units 
totaling over 29 gigawatts are in construc-
tion worldwide.ii  The Nuclear Regulatory 
Commission expects about 22 applications 
for 33 new units in the United States 
alone,iii which are not included in this pro-
jection.  This expansion is in addition to 
the existing base of more than 104 nuclear 
reactors in the United States iv and 22 reac-
tors in Canada.v  Further, observers expect 
that applications for relicensing of most, if 
not all, existing U.S. nuclear reactors will 
be made over the next ten years.   

The human capital requirements of the 
nuclear power industry are monumental, 
driven both by this expansion and the need 
to replace retiring Baby Boomers at exist-
ing plants.  Our recent experience is that a 
median of over 700 people (full-time 
equivalents) staff single-unit plants and 
about 1,000 at two-unit plants.   

In addition, top quartile plant staffing is 
creeping upward, increasing demand for 
new workers. 

This is a large, highly skilled workforce 
that must be expanded to accommodate 
new plants.  Further, a recent study found 
that about half the electric utility work-
force will be eligible for retirement in the 
next five years.vi  And with the current U.S. 
nuclear power plant employee averaging 
48 years of age, nuclear operators must 
implement a backfill strategy for workers 
at existing facilities.  

DEALING WITH  
STIFF COMPETITION FOR TALENT 

The pipeline for these workers is thin, 
largely due to a lack of worker interest in 
the industry and a decline in the number of 
qualified entrants.   This is attributable in 
large part to four principal factors. 

First, the perception of the nuclear indus-
try has had difficulty recovering from the 
Three Mile Island and Chernobyl incidents 
and has discouraged some from entering 
the nuclear workforce.    

Second, there is a broad perception that 
the U.S. educational system has not kept 
pace in producing graduates possessing 
the rigorous technical qualifications re-
quired to be nuclear plant workers.   

Third, the nuclear Navy—long a feeder for 
experienced technical talent—has been 
steadily shrinking.   

Finally, cost control efforts, which have 
decreased nuclear plant employment fig-
ures over the past decade, may have dis-
couraged some from looking for jobs in 
what was perceived previously as a static 
or declining industry. 
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ment to permit them to become familiarized with a particu-
lar technology.  Further, skills and capabilities required 
may differ over the organization’s progression toward a 
steady state of operating both new and older units.  

USING A TAILORED AND HOLISTIC APPROACH 

The immediate response of an organization might be to fo-
cus solely on staffing or human capital needs.  Instead, nu-
clear companies should use an integrated approach, one 
that bridges every aspect that impacts the nuclear assets as 
well as the labor needed to run them. 

The response will also vary depending upon characteristics 
and strategies of the individual nuclear operating company 
(see Fig. 3).  This mix of characteristics will dictate an or-
ganization’s approach to staffing these functions.   

For example, mobility and the potential for job progression 
between facilities may provide some attraction for some job 
candidates.  The ability to draw talent from engineers and 
constructors building new nuclear units—who will become 
intimately familiar with the new technologies during the 
construction process—could enhance the pool of qualified 
labor available for future needs.  Unionization may play a 
role as well, and utilities will have to partner with their la-

bor unions to pro-
vide for gain-
sharing in ex-
change for work-
force flexibility.  
Conversely, differ-
ent technologies 
within a company’s 
nuclear fleet, both 
present and pro-
spective, might 
restrict scale 
economies in hu-
man capital.  

A few nuclear operators have recently begun to refill the 
employee pipeline, but they face stiff competition from 
other industries, other utility functions (e.g., fossil genera-
tion, transmission, and distribution), and other participants 
in the nuclear development process, including vendors, en-
gineering firms, and the U.S. Nuclear Regulatory Commis-
sion itself.  

Most utilities are generally aware of their aging workforce 
problem, however, only six percent of U.S. nuclear power 
plant operators believe that their workforce is its most chal-
lenging issue, falling behind plant reliability, regulatory is-
sues, obsolescence, and environmental issues, and only 
slightly ahead of competitiveness.vii  Moreover, less than 
half of utilities—whether investor-owned, municipal, or co-
operative—have a plan to address their workforce issues.  
For many, the response is narrow and tactical (see Fig. 1).  

THINKING IN PHASES:  THE INDUSTRY’S  
PERSONNEL NEEDS WILL CHANGE OVER TIME 

Workforce planning in this environment must move beyond 
the vision of training and staffing under a static model.  Se-
curing and training the new nuclear workforce will require 
a long-term plan that contemplates each phase of the an-
ticipated nuclear 
build-out as well as 
technology changes 
to existing plants 
that will alter work 
and improve pro-
ductivity of opera-
tors of existing fa-
cilities (see Fig. 2).  
Utilities will need to 
think carefully 
about when to inte-
grate new employ-
ees into certain 
phases of develop-
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Figure 2. Nuclear Industry Human Capital Needs Over Time 

Figure 1. How Some Utilities Are Dealing with an Aging Workforce 

Figure 3. Differing Contexts for Nuclear Players 
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Regardless of situation, nuclear operators will have to do 
more—and more flexibly—with less, optimizing across job 
families, skills, and locations to ensure operating needs are 
met. 

A DIFFERENT KIND OF WORKFORCE 

The pool of talent has different approaches to work that 
will both benefit and challenge utilities and especially nu-
clear operators.  We noted earlier the challenges in attract-
ing talent to the nuclear industry.  But as a “carbon-
friendly” generation technology, many Gen X-ers and Mil-
lenials may find the industry enticing as the “next big 
thing.” 

While the first generation of nuclear workers not only 
sought stability, certainty, and attractive compensation, 
but was also comfortable with shift work, this next genera-
tion of potential nuclear employees has different traits, 
including: 

• Transience (temporary and tentative in commitment) 

• Flexibility, independence, and adaptability 

• Desire for inclusion in decisionmaking 
• Frustration with bureaucracy and red tape 
• Comfort with technology 

Nuclear plant construction and operations, however, are 
highly structured, process-driven, and highly regulated ac-
tivities.  There is little room for improvisation in many nu-
clear positions, as these are currently structured and de-
fined.  Firms must be innovative in creating positions and 
opportunities that challenge and unleash the capabilities of 
this next generation of  nuclear workers without compro-
mising security, safety, and regulatory compliance.   

In addition, workers nearing retirement will be more vul-
nerable to productivity loss, just as shift work, physical la-
bor, and other demands become more taxing—and less at-
tractive—to them.  Still, they will remain valuable resources 
and possess both tacit and explicit knowledge.  

Nuclear operators can codify the experience of these valu-
able employees by developing a strategy of knowledge 
transfer and management to help bridge the next genera-
tion of labor into the nuclear workforce.  Creativity in work 
structuring, performance incentives, and health manage-
ment as well as a focus on process improvement and reduc-
ing physical demands through technology will be key to re-
taining these employees during this generational shift. 
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LEVERAGING A NUCLEAR MANAGEMENT MODEL  
ScottMadden has been providing nuclear staffing and op-
erational support to leading nuclear operators for more 
than two decades.  Two key elements of a successful nuclear 
management model—process management and business 
planning—provide this more holistic approach to an aging 
nuclear workforce (see Fig. 5). 

We recommend a near- and long-term plan to deal with 
these programs.  Near-term business plans, emphasizing all 
aspects of the employee life cycle, are needed over the next 
two to five years.  This is especially vital in dealing with 
critical skills losses like reactor operators, which require 
recruiting highly skilled individuals and completing a long 
training cycle.   

A longer term planning horizon of three to ten years is re-
quired to strategically re-examine and re-invent how work 
is done and implement process improvements and technol-
ogy upgrades. 
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Figure 5. Process Management and Business Planning Leverage Points 

Figure 4. Multi-Faceted Issues in Staffing the New Nuclear Industry 
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• Do we have a strategy, tools, and an 
implementation plan for capturing 
tacit and explicit knowledge from our 
aging nuclear staff and transferring it 
to our new workforce? 

• How have issues and possible conse-
quences of the change in composition 
of the nuclear workforce been factored 
into each facet of nuclear planning and 
operations, from staffing to training to 
operating process to capital projects 
(especially technology upgrades)? 

A measured, long-term view will enable 
nuclear operators to effectively fight the 
demographic wave hitting the industry, but 
there are other benefits as well.  The influx 
of talent to the nuclear industry can bring 
innovative thinking and energy to the way 
the nuclear business is run and ensure an-
other generation of safe, reliable, and cost-
effective nuclear energy. 
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KEEPING A CHALLENGE FROM  
BECOMING A CRISIS 

This challenge will not come in an instant.  
Attrition can slowly and subtly whittle 
away at organizational effectiveness and 
increase the risk of operational problems.  
Key questions managers must answer in-
clude: 

• What are our expected nuclear work-
force needs over the next five to ten 
years, and how aware and engaged is 
senior leadership in evaluating and 
monitoring our human capital situa-
tion? 

• Have we identified all potential critical 
skill losses by area – e.g., radiation 
protection, engineering, reactor opera-
tor, chemistry technicians, etc? 

• Do we have a resilient, multi-faceted 
game plan—assessment, retention, de-
velopment, and recruiting—in place to 
shore up those skill loss vulnerabilities 
and fill the labor pipeline? 

 

i World Nuclear Organization, at http://www.world-nuclear.org/info/inf17.html.  
ii Nuclear Energy Institute. 
iii Nuclear Regulatory Commission, at http://www.nrc.gov/reactors/new-licensing/new-

licensing-files/expected-new-rx-applications.pdf.  
iv Nuclear Energy Institute, at http://www.nei.org/resourcesandstats/nuclear_statistics/

usnuclearpowerplants/.  
v Canadian Nuclear Association, at http://cna.ca/english/Nuclear_Facts/

Nuclear_Energy_Booklet-EN/2007/Reactors_Canada_2007.pdf.  
vi L. Lave, M. Ashworth, and C. Gellings, “The Aging Workforce: Electricity Industry 

Challenges and Solutions,” THE ELECTRICITY JOURNAL (Jan. 2007).  

vii Electric Power Research Institute. 

Figure 6.  An Approach to Effective Nuclear Workforce Management 
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