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A report released on May 5 by staffing firm Manpower suggests that utilities are under a "double squeeze”—a
shortage of skilled workers at both the entry and senior level-—caused by an aging workforce, advances in
technology, and a breakdown in the educational system.
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In its report, “Strategies to Fuel the Energy Waorkforce
(https://docs.googié.cam,’ﬁle/d/{)ByBDaUovaIzQ1 F2TEpZWHIYWNM/edit),” Manpower noted that 58% of the

energy executives the company polled for its energy workforce survey said they struggle to find the talent
they need and 74% believe the problem will worsen over the next five yaars. Job categories identified as being
in greatest demand inciuded field workers, skilled trades, and highly educated professionals.

The talent shortage may already be slowing growth and expansion. By some estimates, there will be 2 million
energy sector jobs by 2020. In the utilities subsector—where half of the workforce is already over the age of
40--100,000 net new jobs are projected. Many of the positions will reguire tech-savvy candidates to keep pace

with future developments.

Unfortunately for employers, teday's students are consistently underperforming in the fundamental skills of
science, technology, engineering, and math (STEM). Executives reported that, on average, no more than 45%
of applicants are passing basic skilied-trade aptitude tests. Colteges and universities have developed
programs to help (see “New Technology Is Key to Recruiting New Power Workforce” in the forthcoming June
issue of POWER), but that is only scratching the surface of the need.

Increasing access to womean, minorities, and veterans (watch for "Veterans Bring Needed Skilis to the Utility
Industry” also in the June issue of POWER and at powermag.com) is a high priority for many of the companies
surveyed by Manpower, Although women and minorities are generally underrepresented in STEM-related
professions, outreach to these groups is believed fo have helped increase their numbers. Statistics are hard to
come by however, because the programs frequently consist of informal support and internal networking
groups where success is not always tracked.

If the "double squeeze” wasn't challenging enough, screenings—-inciuding drug tests, driving record reviews,
and background checks—present another sticky wicket. Manpower referenced a Pennsylvania Chamber of
Comymerce study in which one in three members surveyed said that background checks and criminal records
were an issue in hiring. One Manpower survey responder even estimated that half of all applicants for entry-
level jobs at his agency were unqualified due te their inability to pass the screening process.

—Aaron Larsan, associate editor (@Aaroni_Power, @POWERmagazine) D ETKLED Maﬁ-’f
e LL oL wm——s
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““‘g“o understand what keeps executives Up at night and iearn more about the innovative

i workforce practices that arg getting resulis, Manpowsr conducied a series of one-on-
che interviews with anergy company executives, educators and workforce advocates in
North America. In addition 1o providing rare insights into this topic, the inferviews informed
the deveiopmant of an onlineg survey that helped quantify the scope and urgency of the
talent shortage.

What emerged is & sobering picturs of immediate needs and a fulure with grave loss of
oppostunity untess proactive and cooperative action is taken. Business ieaders must
be able to make fastar decisions with a nimble and agile workforce o get at the heart
of the solution.

The botiom iine is that the talent shortage in the energy indusiry has bacome oo large

and complex a problem for any one stakeholder or group o solve, Coliaboration betwaen
companies, aducators and government is necessary 1o ensure that companies thrive, and
the energy sector remains a key driver of economic growth for decades 1o some, Companies
need to share their neaeds more openly while educators need 1o focus on early STEM
education and build portabie and standardized curricuia customizable to changing neads
and technoiogies. The series provides a biueprint for navigating the certain uncertainty that
characterizas the enargy industry.

Strategies to Fuel the Energy Workdorce 7
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“T"he energy industry in the United States and Canada is changing dramatically. it has
¢ been transformed from an industry in decline to one of growth and oppartunity, New
technoiogias combined with increasing global demand for energy, positions the United

tates and Canada to benefit as two of the world's leading exporters?

The energy industry is Investing billions of dollars in new technologies, capital and reserves.
By mid-gecade, half the households in the United States will have a smart meter? The
Canadian Energy Rasearch Institute estimates that 5253 bilion will be invested in naw ol
sands capacity over the next quarter century® Howsver, companies can only maximize

their return on investment when they have the workers with the technical knowledge and
expertise 1o leverage it. The industry clearly needs a new type of technology-savwy workforce
to fully realize that value.

Today, an energy company’s ability to compete and realize economic growth refies on a
skilled woridorce. This is especially retevant for the energy industry since it is one of the mast
capital-intensive industries. Historically, that has translated into the use of traditionat capital
assets and investments to drive growth, The urgency today however is to transition to a
focus on human capital that addresses the looming talent shortage. ManpowerGroup defines
this as the Human Ags—the ara in which talent is the new driver of growth. eclipsing the
importance of physical assets as the competitive differentiator,

Some energy companies [dentlfy that a talent shortage is already putting the brakes on
growth and expansion. As global demand for energy increases, particularly in Asia and India,
the 1,5, and Canada are poised 1o supply it —if they can find the workforce 1o suppori the
ndusiry’s growth, If they can’t, the lost epportunity is high. Global energy markets will go
vntapped, and the industry that contributed significantly to the rebeund from the recession
of 2008 will not realize its full economic potential.

Scme companies are already

investing in workforce
development and training.

A raview of the larger
landscape raveals that many
are refnventing the wheel -
developing in isolation their

own unigue outreach or training
programs. This report shads
light on what Keeps energy
axecutives up at night and the
strategies that heip companies
maximizs their retum on
workforce investment (ROWI.

Strategies ta Fusl the Energy Workiorce
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The Energy Workforce Crisis
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The magnitude and urgency of the taisnt shortage

Today many indusiries are facing a shortage of skilled workers, However, few are facing
a shortage of the magnituds and urgancy found in engrgy. The North American energy:
industry is extremely large and diverse — employing nearly ten milion people® It includes
noth conventional and unconventional sources of enargy. Job roles are as diverse as the
ndustry itsalf ~ from utility linemen, 1o drilling rig workers, to wind farm operaiors and
ressarch and davelcpment engineers.

Global energy is a growing market. AccorGing
10 the U.S. Energy iInformation Administration,
worldwids demand for energy is projected

o increase 35 percent between 20156 and
2035F This is largely due to the anticipated
industriatization of China and Indiaf Therefore,
in addition to supplying energy needs at home,
there is significant opportunity for the LS,

and Canada to become the new exporters of
energy. Thiz export opportunity is also becoming
a focus of regulatory reform in Washington?

While some subsectors like nuclear energy and
coat production have been stagnant or declining,
an explosion of growth in the ¢ll and gas sector
has driven demand for energy jobs o new heights.

Cne of the reagsons that the talent shorfage concems ensargy executives is becauss they
are experiencing the early signs of It foday, Mars than half of energy executives say their
companies struggle to find needed talent, while nearly three-quarters expect the problem o
get worse in the next five years. in contrast, only 34 percent of all smployers globally have
difficulty finding staff with the right technical skills, according to ManpowerGroup's 2013
Talent Shortage Survey™ Yet, the jobs emplovers rapart having trouble filing are similar 1o
those in the energy industry: skilled trade workers, techniclans, sngineers and IT staff.’?

10
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£ 00/
B 0 of energy
exacutives say thair
company "struggles

to find the talent it nesds.”
F AL

£ “g" €% say the

[

problem will get worse
in the next five years.

— Manpower Energy Workforce Survay

in summary, while the falent shortage
for skilled workers is a critical
problem for business, its magnitude
and urgency is especially acute in
the snergy industry — where the lost
opporiunity equates to a loss of
global competiiive advantage and
untapped opportunity for growth,
How did this shoriage come about?
Manpower’s research identifies three
drivers of the talent shortage

In the energy industry,

Since Canada and the United States compete in
tha glohal marketolaca for enargy workers, the
uncertainty of factors such as expanded hydraulic
fracturing in Mexico, Ghing or Russia could further
increase damand and competition for energy
workers hare at homa. ™ Should this ocour,
exporting enargy workers in North America could
become a critical issue. Mexico’s recent decision to
open up bidding on foreign investment and energy
exploration only makes the issue more intense,

Factors driving the “double squeesze”

Through years of tracking macre-economic forces, ManpowerGroup identified four
current trends impacting the worid of work,

Worfd of work trends
# [Demcgraphics / talent mismatch

= Technological revolutions

= Hise in customer sophistication

s Individual cholce

These dynamics continue

to intensify and are playing
out in the energy industry
as well. The result is that the
enargy industry faces a
unigue "double sgueeze” of
its workforce with shortages

of skilled workers at both
entry and ssnior lavels.

Strategles to Fuel the Ensrgy Workiorce
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The Energy Workforce Crisis
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According 1o Manpower's research,
the talent shortage in energy is driven
by three main factors, which support
the workforce trends.

1. Aging out.

The tssue of demaographics and the
talent mismatch, which affects energy
companies in particular in the form of a
rapidly aging workforce, spaaks directly to the agility that competitive organizalions now raquire.
Al the same time, more sophisticated customers (including organizational "customers”) with a
global mindset demand a higher quality, faster experience than they ever have before.

2. Technology and innovation, Rapid advances in technology impact not only the talent
needed, but how aemplovers compete for avallable talent. In addition to technological
revolutions that change the way people work, this is alsc impacied by the concept of
individual chaoice, which connects a potential employee’s motivations and preferences fo
the potentlal emplover of choice.

5

Breakdown in education. in many ways, the North Amarican educational system
has failed 10 consider demographic and technoiogical trends in the world of work as
educational priorfties are set. This Is of special concern te the energy industry, whose
growth is dependent on a pipeline of studenis with adequate preparation in STEM.

Driver #1: Aging out

The first driver of the “double squeaze” on the energy workforce is retirament and athiftion,

While the giobal recession slowed retirement somewhat, it meraly posiponed the inavitable.
Shrinking 401Ks, reduced consumer confidance and concerns abottt new health care laws in
the United Siates resuitad in thousands of ensrgy workers staying in their positions,

Energy Leaders Rank the Issues of Most Concemn

Aging workforce

OPC 005254
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Intarviews with energy exscutives show the "aging
workforce” is the number one concarn, foliowed by
“the lack of qualified workers” and “the lack of
middle-aged workers.”

The unintended conseguence of the aging-out problem
is that there is both an experience and a leadership gap :

at the management level, Compounding the situation, S 67 ?g‘;’;rr ‘;ffg"'f
the recession curbed professional development and et F5e D ygarg™
training activities for younger employess. Now those : o ofworkfore
empioyess ara being tappad prematurely for ieadership f:" s S o retira i
roles. interviews with energy company executives reveal % " 10 ysars
missing skifls including teadership, business acumen,
organizational preparation and time management.

“Alot of the younger set is being pressed maore and more
often 1o take on feadership roles at an earlier age because
{here’s that 15- or 20-vear gap in labaor between the

50s and the 30s crowd,” describes Josh Hickman, president, Young Professionals in tnergy,
Pitisburgh and head of Hickman Geological Consuiting, “i is up to the company to figure out
ways fo make them ready...or throw them into the fire and figure out ways to manage that.”

Driver #2: Technology and innovation

The second driver of the “double squesze” on the energy workforce is rapidly changing
technology. in energy, innovaiion is necessary net just o remain competitive, but also
hecause the indusiry as a whoie is undergoing a fundamental shift in foocus. For example,
the move inio unconventional resolrces and new snvironmeants such as ulira-deep waler
in the Gulf of Maxico and ihe Arclic are piesenting new technological challengss,

36 U4, The wide array of potentially unconventional
&FLF 71 of executives say sources means that companies without
. today's energy workiorce requires Immadiate access to the right technologies
= amore complex sKill set than it risk being left behind. Simitarly, using

did five years ago. technology to reduce costs and extend

% £ f@ the life of conventional preduction through
4 *w’% £ %2 say today’s laborers enhanced recovery techniquaes, will be
and front-line workers require higher critical 1o future commercial success,
levels of technical compstency than The potential of these new technologies
they have in the past five ysars is dependent on the workforee that wil

~ Manpower Energy Worddorce Survey nead o use them.

Strategies to Fuel the Fnargy Workiorce
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The development of emerging technologies and the integration of existing technology Info
the energy Industiy are game changers for nearly all job roles.

The increased uss and innovation of horizontal drilling and hydraulic fracturing is
accelerating the need for technological skills. Concerned stakeholders are aiso demanding
increased sophistication from these technologies regarding their envirenmental safely and
reliability. Mowever, for the existing workforce miany of their skills are not easily transferable,
and training is 2 relatively slow process.

Executives articulate how technology now deafines the skill sets of the workers. "Technology
has become part of evary job that we have,” explains Ann Randazzo, executive director

of the Center for Energy Workforce
“it can fake between nine and 18 Developmant. “And In some positions,
months to train a worker who may like those in transmission distrioution
already have seven or aight years of operations, it has totally changed the jobs.”
oilfield experiance and shift them into
work that involves hydraulic fracturing. One sxampie is the installation of hundreds

These are generally not university of thousands of new "smart meters” by
grads...these are people that were utility companies that collect and transmit
trained on the job. The technology usage data, This fundamentaily changes
- used in hydraulic fracturing and the role of meter readers from manual data
¢ the increased activity in this area recorders 1o workers in T depariments
Is leading 1o significant new who manage the computers and data from
f fratning requirements.” those meiers.
. Chend Knight, former executive direcior,
Patrofaurn Hurmnan Resources Coundl, The nead for technology skills for front-line
a division of Enform Canada sadership jobs also make career transfers

from the contracting, coal or construction
industries dificult. Front-ling leaders now use a lapiop to report back with spreadsheet
programs, and linemen often must troubleshoot electionic devices attached 1o equipment
up on the lines. Howaver, many caresr changers have limited computer literacy skilis,

Susan Whisler, director of the Southern Alleghenies Workiorce Investment Board, paints a
vivid picture of the challenges asscciated with training career changers. “We realized that we
were dealing with functional [computer] Bteracy... espacially wheare dislocation has affected
large numbers of older individuals, In some cases, they have no computer experience and
have no idea how 1o even hold a mouse. let alone how 10 Use one as

part of their job.”

“ndustry and educators agres — today’s workers must be tech savvy,” explalins Dean Ranay
Pachaeco of San Juan College School of Energy. "Employers tell us future employees
need to be able to work in a technology evoludion ... a worker can be provided, wirslessly,

OPC 005256
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real-time data on production ... that type of virtual enviranment didn't exist 20 years ago.
So, we have to change our courses 1o provide the education necessary o mest the
industiy’s expectation,”

in some energy subsectors, such
as utllities, those schoolad in
newer technologies may lack

the knowledge associated with
the older analog infrastructure that
remains in use today, They are
caught in a technclogical “no
man's land® that is exacerbated by
the aging-out problem. Industry
exacutives rgport that this can be a
challenge for front-line leaders, with one saying: "Young people coming out of college are waell
preparad in the 21st century technologies, but they don'l have the practical knowladge of the
20th century tachnology that constitutes most of our electrical systam.”

Technology-based skill sets associated with big data analysis are not among the top-of-
mind concerns of enargy executivas in interviews. Unlike the manufacturing and healthcare
industries, big data issues are nascent in the energy industry. However, they are sure to be
central 1o the next frontier for innovation, productivity and growth,

Growing environmental concarns that include the prospect of stricter carbon emission
controls are incentivizing companies to invest in technology and R&D. Those companies
with workiorces best able to overcoma these challenges will be the most successful
companies of tomorrow.

Driver #3: Breakdown in education

The third driver of the "doubie squeezs” on the energy workforce is & breakdown in the
education of young workers, Energy executives consistently express concern about the fack
of fundamental skills in STEM (Sclence, Technology, Enginesring and Math) fields. Often,
young applicants don’t have the basic STEM literacy skilis they need ~ and it couldn’t come
at a worse time for the energy industry.

This problem is especially acute for the hiring of
potentlal craft laborers, such as linemen, that
requires a high school education and passage
of a basic aptitude test such as the Edison
Electric Industry (EE) skilled trade aptitude
exam. Executives report fo Manpower average
oass rates of 40-45 percent with the most
problems seen in applied math.

Exacutives report pass rates of
W e Vi
%E #

f%“”._:=w%’z £ .
2 == /O onbasic
skilied frade aptitude sxams.

- Manpower Enaray Workiorce Survey

Strategies to Fusl the Energy Workiorce
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The Energy Workforce Crisis
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Breakdown in STEM Preparaﬁgﬂ One industry leader describes
: : S it this way, "Fundamental skills,
C 2.6 8

applied mathematics - and
some of it is slimple — such as
being able o calculats the area
of & square, or ransiale feet 1o
inches end yards o miles. More
simple scientific concepis ke
levers and pulleys are imporiant
in the type of work we do. In
basic scignce.. .basic math. ..
[potential hires] come up short”
The decling in STEM literacy
exists on two levels, K-12
education and collega.

Statistical reaiities, combined with a lack of praciical experience transiate to a low degres
of employer confidence regarding studenis’ level of preparation at the secondary school
level, Of the survey respondents, 42 percent believe recent graduates are nol adequately
prepared for available jobs without additional trafning 2 More than a quarter of the
exacutives indicate that they do not balieve that educational institutions understand the
immediate needs of enargy employers,

g f% 5—”’:’;% i}ffé In sum, demographic shifts, the rise of technology
- L. 787 of executives say  innovation and a breakdown in STEM education
recent gradualss are not at all instructional lavels have driven a serious
adequately prepared. talent shortage in the energy industry for entry-
~ fanpower Energy Workforce Survay leval and sanior-level positions,

Screening tests are a stumbling block for many

ff the “double sguecze” wash't challenge enough, energy executives now face & rolatively
new HR challenge: screenings. A significant majority of interviewed executives and other
workforee stakeholders express concern about the inability of candidates to pass required
grug tests, driving record checks and background checks. By one survey responder’s
estimation, onty 50 percent of the applicants for entry-level jobs at his job-fraining agency
are considered qualified candidates due to their inahility 1o pass background-orientad
screening tests.

“Fifty years ago, industry drug screens were rare for empioyment,” explains Handy Pacheco,
dean, San Juan College School of Energy. “Fifty years ago, companies didn't require that
you have a good driving record. Today, that's all changed, and paople are subject to these
rules. It g mandaiory. It's absolutely no Dlis. And these are some of the issues we face,
trving to find our next workforce.”

OPC 005258
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o students are less ke
white stutdents.®

aor - R e
s are womsn®

The energy industry is nol alone in this quest. In a 2013 Peansyivania Chamber of Commerce
Waorkforce Study, 32 percent of their members surveyad said background checks and criminal
records were an issue in hiring.” This is one reason drivers rank eighth among the global

top 10 jobs empiloyers are having difficulty filing In ManpowerGroup’s 2013 Talent Shortags
Survey, and why that particular job role appears on the list year after year

Conclusion

The shortags of skiled workers is a serious reality for the energy industry. The shortage

is large, and it is also urgent, fuelsd by the “double squeeze” of unfillad openings at both
the antry and senicr tavels. Spadialized skill sets are increasingly defining job roles, and a
breakdown in the STEM education system ig widening the gap. Society must recognize that
today’s underperforming ninth graders in math and science are the entry-level

front-line energy workforce of 2017-2018,

Companies and other stakeholders have 1o be proactive in the development of short- and
long-term solutions, Workforce agility is the appropriate response to rapidly changing
technology now and in the future and key to maximizing return on workforce investmant
(ROWI). Employers can'l inherently pradict the dynamics that shape uncertainty (e.g.,
market volatility, compressad aconomic cycles, greaier pressure for faster time-to-valus,
sic.), yet thay gan plan for workforce flexibility and agitity. This requires simplification

- a streamiined organizational structure designed o boost empowerment, employee
engagement and productivity.

The energy industry has high growth potential as evidencead by the massive investments
being made in new technologies. The key now is 1o prepare a workforse that is able to
maximize that potential, I we fail to do so, the lost opportunity wili be high,

Strategies to Fuel the Energy Workforce
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