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About This Report 

The sweeping survey that underpins Black & Veatch's 2019 Strategic 
Directions: Electric Report sharpens the focus on a power industry at 
a pivotal time of change punctuated by increasingly popular, clean 

renewable energy sources and a murky regulatory climate.

Call it the new normal, and a time for power providers to repower themselves 
with a keener eye toward sustainability and resilience.

At the same time, they continue to deal with decades-old issues involving 
graying infrastructure while facing an increasingly complex future as its 
customer base shifts, empowered by distributed energy resources such 
as microgrids, and renewable energy drawing upon the wind and sun. 
Electric vehicles — everything from cars to buses and trucks — are swelling 
in numbers by the day, demanding that utilities answer the call for the 
massive charging infrastructure that such fleets require.

This report is backed by a survey of nearly 900 industry stakeholders, 
which is the most ever for our yearly assessment. It takes the industry’s 
pulse at a time when progress is being made to modernize and consumers 
become emoboldened by technology and choice. Cities, states and large 
corporations continue to get into the act, setting ambitious clean energy 
targets and committing to large investments in renewable power. 

The quest for energy independence and a cleaner, greener way of keeping 
the lights on and the machines running truly is under way. Now more than 
ever, as this report reflects, the electric industry must be nimble — and start 
planning for necessary upgrades.

We welcome your questions and comments regarding this report and  
Black & Veatch services. You can reach us at MediaInfo@bv.com.

Sincerely, 

MARIO AZAR    |    President, Black & Veatch’s power business

JOHN CHEVRETTE    |    President, Black & Veatch Management Consulting, Inc.  

http://MediaInfo@bv.com
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Executive 
Summary
REPOWERING THE POWER INDUSTRY: 
MARKET DYNAMICS, EMERGING 
TECHNOLOGIES DRIVE ELECTRIC 
UTILITIES’ NEED TO EVOLVE 

By Mario Azar 
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R ising demand for clean and sustainable 
energy has made this one of the most dynamic 
and exciting moments in the history of power supply. 
It's also one of the most vexing: Across diverse geographies, 

and even more diverse stakeholders, there are both opportunities 
and deep challenges to meeting the social and economic goals 
tied to the reliable, resilient supply of quality power.

Renewable energy from solar, wind and battery storage is grabbing 
a broader footprint by the day, along with microgrids and other 
distributed energy resources (DERs), enabling utilities and 
governments to integrate those energy sources onto the grid. Electric 
vehicles (EVs) and electrified fleets — everything from buses to 
garbage trucks and enterprise cars — are growing in numbers, 
pressuring power providers to accommodate charging demand. 

Consumers, equipped with increasingly sophisticated technology 
and no longer content with arms-length relationships, are 
demanding real-time, transparent engagements with their utility. 
Above it all swirls persistent regulatory questions as well as 
continued focus on reliability, aging infrastructure and long-term 
investment — all topics detailed in Black & Veatch's 2019 Strategic 
Directions: Electric Report.

Simply put, the power industry, after 130 years, needs repowering. 
And in this complex, multifaceted energy ecosystem where there's 
no one-size-fits-all dynamic, it's simply going to have to become 
more flexible and nimble, with governments, regulators and 
customers actively taking part in collaborative solutions. 

ABOUT THE AUTHOR

Mario Azar is president of  
Black & Veatch's power business. 
A 28-year industry veteran, Azar 
leads all aspects of the power 
business, including strategy, 
business development, project 
execution, operations, workforce 
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capability and effectiveness. 
Before joining Black & Veatch, 
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experience in the power and 
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him to help clients adapt to the 
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In last year's report, seven of every 10 electricity industry stakeholders 
surveyed believed that a "utility death spiral" created by DER 
advancements and consumer demand for cleaner energy is a real, 
possible outcome if the industry doesn't adopt alternative energy solutions 
and/or regulations fail to recognize flexibility. In this year's report, those 
competitive worries remain.

This year's survey — which drew responses from nearly 900 industry 
leaders — shows that 46 percent of respondents said alternative "behind-
the-meter" energy supply options by customers or third parties threaten 
their utility business model, if regulators preclude market flexibility. Forty-
three percent said the threat could come from a utility's failure to deploy its 
own alternative energy solutions. More than one-quarter of respondents 
weren't sweating it, believing the adoption rate of new generation sources  
is slow relative to the importance of traditional generation (Figure 1). 

The conclusion: having a balanced generation mix with a diversity of fuel 
sources remains key to meeting energy demand with reliable baseload 
generation. 

While the survey focused on North American respondents, the points raised 
and the industry issues that need to be addressed are ones of global focus. 
Rather than having to reinvent the wheel, there are opportunities to look 
at various regions of the world — including Europe, an early adopter of the 
needed energy transition — and apply what has been learned to address 
these dynamics in a faster and more efficient manner.

The world's shifting power market is unfolding in interesting ways, and 
our 2019 report captures the diverse challenges facing organization leaders 
and the solutions they're finding in the United States, Asia, Latin America, 
Europe and elsewhere. Among the themes, we explore the following:

●● Growth of Renewables: Around the globe, decarbonization goals reliant 
on the growing integration of renewable energy are gaining traction in 
helping utilities, governments and corporations become greener as they 
work to reduce their carbon footprint.

●● Conventional Generation: Portfolio diversification continues to offer 
utilities the best option to meet reliability needs while mitigating 
intermittency issues through a diverse generation mix that takes 
advantage of natural gas as an affordable, plentiful energy source.

●● Power Transmission: As the popularity of renewable energy broadens 
by the day, utilities are investing well beyond repairing and replacing 
their graying infrastructure as they scramble to link renewable energy 
sources to the grid.

●● Power Distribution: Utilities in areas of high DER penetrations are 
facing an immediate need to modernize the grid as they grapple with 
a customer base increasingly empowered by renewable energy and 
battery storage options. 

Figure 1

Do you view the adoption of 
alternative “behind-the-meter” 
energy supply options by your 
customers or third-parties as 
a threat to the utility business 
model? (Select all that apply)

45.7%

Yes, if regulatory models  
preclude market flexibility

43.0%   Yes, if utilities 
fail to implement their own 
alternative energy solutions

27.2% 
No, the adoption 

rate of new generation sources is 
too slow relative to the importance 
of traditional generation sources to 
the grid maintenance program

Source: Black & Veatch
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●● EV Fleets: The electrification of fleets is picking up 
speed as fleet and sustainability managers search for 
cost savings amid tightening emissions standards. 
Our survey shows ample engagement by utilities 
with their local transit agencies as they work towards 
electrification, which all begins with dialogue and 
planning.

●● Cybersecurity: Technology is helping improve 
utilities' operational efficiencies through digitalization 
and the Internet of Things (IoT), productivity and 
resilience. But there's a potentially insidious price 
to such advances: Networks are vulnerable to 
cyberattacks that many believe will become more 
prevalent and sophisticated. 

A Call for Collaboration
Despite contrary views from some industry watchers, 
conventional generation will remain largely entrenched 
in North America, Latin America and Asia foundational 
elements of a balanced energy portfolio, while critical 
infrastructure investments in both transmission and 
distribution must continue to address reliability issues. 
Clean energy-driven public policy goals across the 
world, combined with falling costs for renewables 
and energy storage, present displacement scenarios 
for traditional generation sources and assets. But are 
renewables ready to claim a baseload-generating stake 
in global power generation? 

Some market shifts suggest natural gas will remain 
the primary baseload driver for the foreseeable future. 
In China, for instance, where air quality concerns 
are driving power generation away from fossil fuel 
sources, the government is pursuing wider adoption 
of renewables, although its near-term road map relies 
significantly on liquefied natural gas (LNG) imports to 
create distance from coal.

While renewables, including offshore wind and floating 
solar, continue to grab attention despite current 
scalability challenges, natural gas most certainly will 
remain a formidable player in the global energy mix for 
some time. The International Energy Agency expects 
demand for that fuel source to grow by 60 percent in 

the next couple of decades, and infrastructure for LNG 
is accelerating as the United States emerges as a global 
force in natural gas production.

A Different Kind of Customer
While both large commercial and industrial (C&I) 
customers — and soon, a growing number of regional 
customers — have the ability to deploy microgrids and 
rely on power purchase agreements (PPAs) to meet 
sustainability and resiliency goals, there remains a 
need to link to the network as either a backstop or as  
a means to sell excess power back into the grid

The grid must evolve to handle these changing load 
conditions with an intelligence level not anticipated 
even a decade ago, meaning utilities and regulators 
must continue to work together — far quicker than the 
current regulatory construct — to meet these shifting 
customer expectations and energy landscapes. In 
addition, utilities must turn to new technologies 
that improve their efficiencies and respond to savvy 
customers increasingly wanting a digital, always-
on experience with their utility, including apps that 
enable consumers to directly manage in the their 
energy usage and accounts.  

Gone are the days when generation, transmission 
and distribution operated in isolation; renewable 
energy continues to grow and its impact will reshape 
transmission and distribution. Distributed energy also 
is driving needed changes to the grid in addition to 
offering power generation solutions. 

The power industry must rethink its business model 
and address the future today through a profound 
transformation, complete with interaction with C&I 
customers who demand that their voices be heard. It's 
also important that utilities, customers and solutions 
providers with deep experience in the engineering, 
construction and operations of energy assets come 
together. They must have a dialogue with regulators 
about matters of not only resilience and reliability but 
about all of the complex and dynamic issues facing 
power leaders today. ■
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Repowering 
the Power 
Industry
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Global Renewables: From 
Utah to the United Nations, 
Renewables Power Up 
By Mitesh Patel, Dave Leligdon and Yatin Premchand

From C-suites and state capitals to international governments 
and the United Nations, leaders of the world’s most influential 
economies are codifying the role of renewables in an increasingly 

sustainable power generation mix. On the government side, leaders in 
China, Europe and elsewhere are on a growing list of American states in 
setting ambitious renewable portfolio standards (RPS) targets. 

Simply put, renewables are powering up. From the tiny town of Panguitch, 
Utah, to the metropolitan Tainan City, Taiwan, new projects are bringing 
solar and wind power to remote regions, delivering innovation to help 
electric utilities, large corporations and governments reduce their 
carbon footprint and demonstrate the potential for renewable energy 
sources to achieve parity with conventional power generation sources. 
As their prices drop and capabilities mature, solar, wind power and other 
distributed energy technologies are taking an increasingly prominent 
position in the energy mix and driving efforts to fulfill the U.N.’s Sustainable 
Development Goals.

The Renewables Global Status Report — the Renewable Energy Policy 
Network ‘s annual look at the market — recently revealed that, globally, 
renewable energy is outgaining fossil fuel and nuclear capacity combined 
and now represents one-third of the world’s installed capacity. Renewables’ 
rising profile has been forecast for years, but Black & Veatch’s 2019 Strategic 
Directions: Electric Report contains stark new data points reflecting 
the steady encroachment of solar, wind and distributed generation on 
traditional power generation. The numbers also reveal how these new 
technologies are influencing long-term planning. 

Driven by renewables’ rising cost parity on the grid, as well as new advances 
in the reliable integration of those sources onto the grid, 44 percent of 
respondents to our survey of electric industry leaders in North America 
indicated that renewables and distributed generation are motivating utilities 
to retire central generation sites, with another 31 percent saying they expect 
that to happen in the near term (Figure 2).

31% 25%

25%

Figure 2

To what degree is your centralized 
generation being influenced by 
the expansion of renewables and 
distributed generation?

Retiring central generation sites

44%

Upgrading central generation 
sites to follow load

■  Already happening

■  Expect this to happen

■  Don't expect this to happen

Source: Black & Veatch

 40%

35%

http://www.ren21.net/gsr-2019/
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Our survey also finds that many utilities are actively engaging regulators 
and customers in the evolution of renewables (Figure 3).

Global markets are seeing significant investments and renewable capacity 
trends are pointed up for the long-term. Projects span the spectrum: from 
smaller solar-plus-storage developments, such as the Panguitch, Utah, 
project that will bring clean energy to a remote population, and a new 
150-watt wind facility in Illinois, to more than 1-gigawatt (GW) utility-
scale solar farms in the Gulf Cooperation Council (GCC).

In Asia, major markets include Taiwan, Philippines, Vietnam, Indonesia 
and Thailand, with combined solar capacity additions expected to triple 
in the next five years as wind capacity additions are expected to grow 
five-fold during the same period. Three of these — Taiwan, Philippines 
and Vietnam — could become the fastest growing markets for renewable 
energy in the Asian region. The Association of Southeast Asian Nations 
(ASEAN) committed to a 23-percent target for sustainable, modern 
renewables by 2025. In India, the government has a goal of 175 GW of 
capacity from renewables by 2022.

An example of renewables innovation can be found in floating solar — 
known as “floatovoltaics” — in which photovoltaic (PV) panels are mounted 
on the surface of water bodies. With solar energy generation requiring large 
areas for PV panels to lay, floating solar systems present a solution that can 
address land acquisition issues effectively, which is particularly important in 
population-dense regions. Floatovoltaics on a hydro-electric dam reservoir 
offers easy access to power evacuation to the grid and a hydro-floating 
solar hybrid solution for improved grid performance.

Thailand has plans to install large-scale floating solar farms at the 
Sirindhorn hydropower plant in Ubon Ratchathani province and expects 
to float 16 solar farms with a combined capacity of more than 2.7 GW 
in nine of its hydroelectric dam reservoirs by 2037. Singapore will install 
a 50-megawatt (MW) floating solar PV system by 2021, while Hong 
Kong successfully installed its first pilot floating solar system at Shek 
Pik Reservoir for supplying electricity to the reservoir’s nearby pumping 
station and is developing a 28-MW floating solar PV system for tendering. 
In Tainan City, Google is developing a solar farm of 40,000 solar panels 
elevated several feet above the surface of local fish ponds — providing up 
to 10 MW of power to support a nearby data center.

The opportunity for clients, including power producers, is in implementing 
technologically advanced, cost-competitive and bankable engineering, 
procurement and construction (EPC) solutions. Deploying time and 
motion studies and drones, for example, has the potential to cut project 
schedule and cost. Microgrids are offering utilities and large consumers of 

Figure 3

What role(s) do you envision 
in offering alternative energy 
solutions to your clients? 
(Select all that apply)

71.0% 
Working with 

governments on regulatory 
models that enable investments 
in both alternative energy sources 
and the traditional grid

56.5%   Working “behind-
the-meter” with customers  
who are interested in moving  
to alternative energy sources

38.2% 
We will continue 

investments in the traditional 
grid because of concerns relative 
to renewable’s intermittency

1.5% 
We will play no role

Source: Black & Veatch
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power the opportunity to proactively work together 
to help integrate intermittent renewable energy with 
conventional power generation sources. 

This approach will lead to the delivery of a stable and 
widely accessible power supply that can accelerate 
energy transformation and universal electrification. 
Off-grid solutions, featuring hybrid solar and energy 
storage-based minigrids and microgrids, also are 
providing power to island communities and remote 
areas where expanding the existing grid has traditionally 
been economically unviable or as cost-competitive 
alternatives to traditional diesel power generation.

Renewables also can offer a competitive edge for 
industrial sectors with a high energy demand and the 
need for a stable, uninterrupted power supply, such 
as data centers and mining. The industry also is highly 
focused on improving the bankability of renewable 
energy projects through hybrid power systems that 
incorporate multiple sources of renewable energy with 
battery storage — and smart distribution technology 
— to address intermittency from renewables. Doing 
so will require collaboration with energy suppliers and 
regulators to resolve the technical complexities of 
integrating renewable energy generation and battery 
storage with existing generation and transmission assets. 

That integration is a key challenge in many developing 
markets, where electricity providers are pushing ahead 
with aggressive renewables deployments on grids 
that are many decades old. Across more developed 

markets, particularly in Europe and the United States, 
grid augmentation is smoothing the path toward 
higher renewables penetration, particularly as the 
falling cost of energy storage opens new options for 
bringing distributed energy resources onto the grid. 
Yet, reluctance persists in pockets of the United States, 
centered on cost, risk and the complexities of integration 
(Figure 4).

Baseload-Ready?
Clean energy-driven public policy goals across the 
world, combined with falling costs for renewables 
and energy storage, present displacement scenarios 
for traditional generation sources and assets. But are 
renewables ready to claim a baseload-generating stake 
in global power generation? 

Some market shifts suggest natural gas will remain 
the primary baseload driver for the foreseeable future. 
In China, for instance, where air quality concerns are 
driving power generation away from fossil sources, the 
government is pursuing wider adoption of renewables, 
although its near-term road map relies significantly on 
LNG imports to create distance from coal.

Consider these additional factors:
●● Natural gas demand in emerging markets: The 

International Energy Agency forecast in its Southeast 
Asia Energy Outlook 2017 that demand for natural 
gas will grow by 60 percent by 2040 because 
of to rising consumption in power generation and 

Figure 4

What do you see as the single largest barrier to the broader adoption of energy storage? (Select one)

25.7%
Current level of maturity  

or perceived risk Source: Black & Veatch

21.1%
Lack of clarity for 

investment recovery

15.2%
Uncertainty in market-

based returns

12.3%
Complexity of the 

technology and 
contracting process

7.0%
Lack of public 

knowledge

5.8%
Lack of established 

suppliers

5.3%
Lack of government 
support or subsidies

4.1%
Delaying investment 

assuming projects  
will be cheaper in  

the future

3.5%
There are NO  

barriers to investment 
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industry. One estimate holds that by 2035, more 
than half of the region's gas demand will be met by 
LNG. Demand growth for natural gas from India 
and China, despite each country’s renewable energy 
targets, reflects an “all of the above” approach to 
meeting energy demand.

●● LNG infrastructure is heating up: With abundant 
supply from major sources such as the United States 
and the Middle East and rising import appetites, LNG 
production and shipping technologies, particularly 
floating liquefied natural gas (FLNG), are maturing 
and more quickly moving supply to demand-heavy 
markets.

●● Expensive transition: Momentum for renewables 
remains tempered by the scalability challenges when 
higher and higher penetration is targeted. Energy 
storage has yet to fully overcome seasonality and 
intermittency issues, and despite falling costs, financial 
investments required for large-scale deployment aren’t 
trivial. More broadly, uncertainties persist about how 
quickly renewables can serve as a baseload power 

generation source. Despite California’s accelerated 
renewables roadmap — the state hopes to achieve 
a 100 percent RPS by 2045 — the pace of the 
switchover to renewables is uncertain.

Falling Costs, Rising Adoption
There is a sustained trend of declining renewables and 
storage costs. According to Bloomberg New Energy 
Finance, global solar capacity is expected to reach 740 
GW by 2022, with nearly half of installed capacity and 
a third of electric generation coming from wind and 
solar sources by 2040. Energy storage, the key to fully 
harnessing intermittent power generation, is predicted 
to become a $20-billion annual market.

Regardless of geography, a key area of focus will be 
improving the bankability of renewable energy projects 
through hybrid power systems that incorporate multiple 
sources of clean energy with battery storage — and 
smart distribution technology — to stabilize fluctuating 
output from renewable energy sources. ■
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Distribution Planning: More 
Twists and Turns Ahead 
By Arron Lewis, Kevin Cornish, and Dean Siegrist

Planning for today’s distribution networks is a little like driving down a 
foggy road at night. Knowing what’s ahead and having more visibility 
makes a ride like that easier, but the clarity those two conditions 

provide is lacking for utilities and other players in the power sector as they 
travel toward a modernized grid. 

Not surprisingly, survey responses for Black & Veatch’s 2019 Strategic 
Directions: Electric Report reflect this circumstance. Electric industry 
participants are still finding their path along the road to a distributed 
power system with lots of intermittent renewables, hard-to-predict load 
patterns such as those EVs will bring, and the potential of energy storage. 

Overall, 77 percent of survey respondents reported that the adoption of 
renewable energy has increased in their states over the past 18 months 
(Figure 5). The economics of various types of distributed generation has 
reached a point where customers are deploying them in progressively 
larger numbers. This is something all utilities are facing, although utilities 
in an area with high penetrations of  DERs are facing it more immediately. 

A big problem this creates is that utilities are left managing distribution 
systems that are affected by generation resources the utility may not 
own. Utilities also may lack visibility or control of those resources — or be 
unable to completely depend on them when system conditions demand a 
response. When asked what tools or resources are most essential for the 
planning, engineering, construction, operation and maintenance of a more 
complex grid, 45 percent of utility respondents cited innovative system 
designs that allow for more flexibility in system configurations. Nearly half 
— 47 percent — said better modeling and forecasting data and programs, 
while 42 percent cited more real-time telemetry and control devices among 
their top-three picks.

Providers to the power sector don’t necessarily agree, however. Survey 
respondents from companies doing such things as building out EV charging 
infrastructure and adding battery energy storage systems to help them cut 
demand charges at their facilities are facing interconnection delays. And 
sometimes, utility processes and requirements haven’t caught up with 
the new paradigm and increased demand. That’s likely why six of every 10 
respondents who are providers to the electric industry want innovations 

Figure 5

In the last 18 months, has the 
adoption rate of renewable energy 
increased, decreased or stayed the 
same? (Select one answer for each 
geographic area)

City/county

■  Increased

■  Stayed the same

■  Decreased

Source: Black & Veatch

30%

5%

65%

77%

19%

4%

State

81%
Country

17%

2%
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that support flexible system configurations; 45 percent 
of electricity providers want the same (Figure 6).

Here’s one thing all utilities share: They want to 
deliver safe, reliable and cost-effective power, all while 
challenged with generation and other grid-connected 
assets that fundamentally impact how the grid works but 
are owned or managed by third parties. Whether it’s an 
outage that requires rapid switching during restoration 
efforts or backing up a solar-loaded circuit on a cloudy 
day, utilities must take into account the influence of all 
that third-party generation they don’t control.

Providers of 
Electricity

Providers to  
Electric 
Industry

Innovative system 
designs that allow 
for more flexibility in 
system configurations

44.8% 59.2%

Better modeling and 
forecasting data and 
programs

47.0% 40.0%

More real time 
telemetry and control 
devices (SCADA)

41.6% 28.5%

Staff training and 
development in  
new systems

37.8% 32.3%

Risk identification tools 
and mitigation options 29.6% 40.8%

Access to consultants 
who have experience 
with an ever-changing, 
complex grid

10.4% 23.1%

Figure 6

What tools or resources are most essential for the 
planning, engineering, construction, operation and 
maintenance of a more complex grid? (Select up to 
three choices, by organization type)

Perhaps someday, they will.  One-third of survey 
respondents anticipate the coming of distribution 
markets for DER owners, and more than half —  
55 percent — agreed that DERs will dominate utility 
service offerings in the next 15 years. For now, however, 
utilities are stuck planning for today and the long-haul.

What will they need to plan wisely? Visibility, for 
starters. Traditionally, utilities placed and managed all 
the assets on their grids. Now, they need to see what’s 
out there that is installed on the customer side of the 
meter or connected directly to the distribution system, 
which means more sensors on distribution circuits. 
Utilities also need more intelligent systems, such as 
advanced distribution management systems (ADMS), 
as well as more integration of data with operations and 
control systems at the grid edge. 

All these things show up in the survey responses, 
indicating that utilities are focused on the right 
kinds of technology to help them deal with the rapid 
changes unfolding. In some instances, the increased 
visibility need requires the first step of an audit of 
what they have in their system — with photographs, 
survey points, materials, configuration data and asset 
condition updates — before they can proceed with 
grid modernization efforts.

All Charged Up
One of the biggest unknowns that utilities face is the 
impact of EV charging. Seven years ago, only a couple 
of model choices were available for would-be EV 
owners; now, there are more than 50. Medium- and 
heavy-duty trucks are starting to come to market, too. 
The Tesla Semi has been taking reservations for well 
over a year and is scheduled for production this year. 
Other semi original equipment manufacturers (OEMs) 
have semi pilots in various stages of deployment. UPS 
has been testing a variety of low-emission vehicles — 
9,300 of them — and has stated a “mission of getting 
entire electric fleets on the road.”

Bloomberg New Energy Finance tracked 2 million 
EVs sold in 2018, up from just a few thousand in 
2010. Bloomberg NEF analysts expect 57 percent of 

Source: Black & Veatch
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global passenger cars sold by 2040 to be EVs. Electric buses could top 80 
percent of municipal bus sales by the same year, and 56 percent of light-duty 
commercial vehicles could be EVs in the United States, Europe and China.

At this scale, many compare EV loads to what happened to the power 
market 50 years ago, when air conditioning started to take hold. These EV 
loads will impact the grid in many ways, but utilities still don’t know how. 
Are people going to charge vehicles at night, or are they going to charge 
at the workplace? What's the split for each option? And what impact 
will autonomous vehicles have? Will we see 10-MW charging hubs with 
100 autonomous vehicles coming and going at different times of the 
day? And will charging infrastructure itself continue to draw increasingly 
more energy? Already, the size of the chargers is getting bigger; instead 
of 20 kilowatt (kW) to 100 kW, we’re now talking about 350- to 500-kW 
chargers coming online.

Smart utilities are studying the impacts, and some are finding surprises. For 
instance, even if a utility experiences a net-zero growth, investments may be 
needed because, through the electrification of transportation, the location 
of where people are using electricity and how they are using it changes. 
Traditionally, distribution planning relied upon power flow in one direction to 
the end users that are defined by a static collection of load profiles for various 
customer classes, but the increasing penetration of end-user-owned DERs, 
such as rooftop solar, brings the possibility of reverse power flow and the 
associated voltage regulation and stability issues as those energy resources 
come on and off line. And the shape of traditional customer load profiles 
when EV charging or DERs is included is dramatically different. 

Black & Veatch did a study for a mid-size municipality that expected a 
negative net load growth in the future driven by the increase in customer 
self-generation. Utility managers anticipated declining capital infrastructure 
requirements. But when they evaluated the demographics of EV buyers, 
photovoltaic installations, and the geographic and socioeconomic parts of 
the city where these were starting to proliferate, they realized they were going 
to need to spend far more than they’d been spending on substations and 
transmission lines. The quantity, timing and location of energy consumption 
were changing so significantly that this municipality didn’t have substation 
capacity in the right places, and the daily load curves were shifting. 

Some utilities are starting to look for ways to control that mobile load. 
More than half — 52 percent — said EV charging networks were among 
the new sources of revenue their utility was considering or already 
deploying (Figure 7).

Still, even if utilities gain some control over the coming charging loads, it 
will only make a small dent in managing a grid that is growing increasingly 

Figure 7

Beyond the traditional electric 
provider model, what new 
sources of revenue is your utility 
considering or already deployed?  
 (Select all that apply)
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Energy 
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41.1% 
Financing of energy 

efficiency or renewables

35.6% 
Behind-the-meter 

resource provision (DERs)

31.6% 
Distribution level DERs

Source: Black & Veatch
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complicated and green. More than 70 percent of respondents named the 
coming generation mix — one with fewer traditional baseload units and 
more utility-scale renewables — as the biggest concern ahead regarding 
grid operations and maintenance (Figure 8).

Going forward, planning efforts will need to focus on expanding flexibility 
and creating a smarter, more integrated grid. For utilities, that may mean 
back-office systems such as ADMS, more distribution automation and 
smart inverters that enable DERs to support grid stability and expanded 
participation in markets. For example, charging stations themselves may 
someday support ancillary markets.

The grid is seeing demands that it hasn’t seen before. Despite the uncertainty, 
the smart move is to start planning early and trying to see all the impacts that 
may unfold. 

Now is not the time to take your eyes off the road. There are too many 
curves ahead. ■
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Renewables Surge, Changing 
Policies Expected to Drive 
Investment in Transmission 
By David DesLauriers

Surging growth in renewables and efforts to increase resilience 
will drive millions of dollars in new transmission investment over 
the next five years, according to Black & Veatch’s 2019 Strategic 

Directions: Electric Report survey. Survey results found that 37 percent of 
respondents see renewables as the top driver in new investment, followed 
by resilience and reliability (28 percent). 

While utilities always will have to spend money to maintain their aging 
infrastructure, replacing and renewing equipment to keep the lights on, 
the current influx of renewable energy resources and new technologies 
are sparking new levels of investment as utilities build out the necessary 
infrastructure to connect these renewables to the grid.

According to the survey, slightly more than one-quarter of respondents 
plan to invest up to $50 million to improve transmission and distribution 
over the next five years; 10 percent plan to allocate between $51 million 
and $100 million; 18 percent plan to invest between $101 million and 
$500 million; and one-fifth plan to invest more than $500 million. The 
remaining 26 percent expect to spend less than $1 million. (Figure 9). 

Figure 9

In U.S. dollars, how much does your company anticipate investing in 
electric generation and transmission and distribution improvements  
in the next five years?
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Permitting, Return on Equity Remain Barriers
Although utilities and independent entities are gearing up to build out new 
transmission infrastructure, these development projects are rarely simple 
to deliver. When asked to identify the biggest barriers to transmission 
investment today, 40 percent of respondents pointed to siting-permitting 
processes, followed by evolving return on equity (ROE) and incentive 
policies (31 percent) (Figure 10).

Siting-permitting processes continue to present development obstacles, 
requiring layers of lengthy reviews and approvals (right-of-way, siting 
reviews, environmental impact reviews, etc.) at local, state and federal 
levels. Even when the need for a transmission system is identified through a 
regional transmission system planning process and approvals are provided 
at the federal level, state and local jurisdictions can withhold construction 
permits, slowing — if not impeding altogether — project completion. 

The Northern Pass project is an example of one that received a number 
of approvals from the federal government but was halted at the state 
level. Sponsored by Eversource Energy and Hydro-Québec, Northern Pass 
has proposed a nearly 200-mile electricity transmission line project that 
would deliver 1,090  MW of hydropower from Canada to New England. 
The project received approvals from the Department of Energy and the 
Federal Energy Regulatory Commission (FERC), but after nearly a decade 
of work, it lost its ability to legally proceed when a New Hampshire Site 
Evaluation Committee denied its construction permit. In May 2019, the 
project proceeded to the state’s Supreme Court, and a ruling is expected 
later this year. 

Survey respondents identified evolving ROE and incentive policies as the 
second-largest barrier to investment, and the topic has been a hot button 
issue for years. FERC’s approach toward incentives is articulated in Order 
679 and subsequent policy actions. In March, FERC issued a Notice of 
Inquiry (NOI) on transmission incentives (PL19-3-000) to reevaluate how 
the treatment of incentives in the future may be addressed differently. It 
also opened an inquiry on ROE for electric transmission (PL19-4-000). 
FERC could make a decision on both NOIs by the end of the year, which 
would help clarify transmission rate setting policy for incentives and ROE. 
In the meantime, the industry is monitoring these developments closely.  

Energy Storage Changes the Game
Energy storage also is driving potential market shifts. FERC took a 
significant step forward when it issued Order 841 last year (and Order 
841-A recently), which seeks to establish, among other things, a 
participation model for energy storage in wholesale markets. The order 
is expected to be implemented by 2020. More than three-quarters of 

Figure 10

What is the biggest challenge for 
transmission investment today? 
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survey respondents (76 percent) expect the order to 
have a moderate to significant impact on transmission 
investment needs over the next five years.

By placing energy storage on an equal footing with 
other forms of generation in the wholesale market, 
Order 841 will help expand energy storage in the 
wholesale generation market. When FERC approves 
compliance plans and related tariff rules are filed by 
the ISO/RTOs (Integrated System Operator/Regional 
Transmission Organization), energy storage investors 
will have a set of rules by which they can participate in 
wholesale energy markets; in fact, many energy storage 
investors are now beginning to plan their market entry. 

By helping to address the issue of intermittency on 
the grid introduced by renewable resources, energy 
storage could improve grid reliability and provide a 
host of other benefits, such as allowing grid operators 
to potentially manage greater amounts of renewable 
energy on the system. These new opportunities, in 
turn, could spark new investment in energy storage 
as well as potentially transmission as larger amounts 
of renewable energy, some connected with energy 
storage, are added to the grid. 

At the time of publication, FERC has not yet ruled on the 
compliance plans that the ISOs/RTOs filed this spring, 
but the compliance rulings may arrive as early as this 

year’s third quarter. Once that happens, utilities and 
independent merchant power providers will have a new 
level of certainty as to how energy storage will be valued 
and treated operationally in the markets, allowing them 
to further their business-making decisions. 

Supporting Investment Through Return on Equity 
FERC recognizes that transmission development is, in 
short, a time-consuming and intensive process that often 
involves accepting a higher level of investment risk. To 
combat this challenge, FERC has implemented a series 
of proverbial “carrots” under Order 679 and subsequent 
policy, which currently considers several ROE incentives 
designed to lower transmission investment risk. It should 
be noted that current transmission incentive policy is 
under FERC review as outlined above.

When respondents were asked which of the available 
incentives will be the most important incentive to 
continue over the next five years, one-quarter of them 
pointed to the ROE adder for heightened risk (Figure 11). 
The popularity of this option underscores the fact that 
transmission investors, placing capital at risk, see this 
incentive as one preferred way to ameliorate some of 
the development risk they often face.

Survey respondents identified abandoned plant 
recovery as the second most important incentive.  

By placing energy 
storage on an equal 
footing with other 
forms of generation 
in the wholesale 
market, Order 841 
will help expand 
energy storage 
in the wholesale 
generation market.
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This incentive offers utilities and/or independent entities who have invested 
in a regional project the opportunity to recover foregone development costs 
in their FERC tariff in case the project is abandoned. 

Construction work in progress (CWIP) in rate base ranked as the third 
most important driver. CWIP in rate base offers investors the ability 
to potentially earn a return on projects that are in progress but not 
yet complete; this treatment permits investors to earn on investments 
made during construction (reducing lag in rate recovery) and allows rate 
base to build more gradually, thereby alleviating “rate shock” that would 
otherwise potentially occur when the project is placed in service.  

Even as these incentives continue to pave the path forward for transmission 
investment, the treatment of incentives for electric transmission going 
forward remains under review with the FERC’s NOI open. For example, 
FERC is considering moving away from its historical approach of case-by-
case analysis for incentives. If this occurs, then FERC could adopt a more 
uniform approach that could benefit transmission investors by allowing 
them to potentially better anticipate the incentive levels, if any, that they 
may have the opportunity to earn on future projects.

The Future Rests on Collaboration
Amid shifting market forces and FERC’s ongoing reviews, there is no doubt 
that change is afoot, but regardless of near-term policy outcomes, electric 
transmission will continue to remain the backbone of the electric grid and 
among the principal means of delivering new and clean energy to load. 
Although tension between federal and state jurisdictions continues to 
persist in some instances, this tension is not overlooked by policy leaders.

Earlier this year, FERC Chairman Neil Chatterjee said, “The energy 
landscape in United States is currently undergoing a dramatic and 
historic transformation. … In order to shape our policies in a manner that 
most benefits consumers during this transformative time, it will require 
collaboration and focus from energy regulators at both the state and 
federal level.” 

”Policymakers at all levels of government,” he continued, “can rally around 
the improved reliability, greater market efficiencies and better integration 
of new resources that a robust grid can bring. In this space, we have the 
opportunity to create the right regulatory environment for the transmission 
grid of the future.”

What that collaboration may look like may still remain unclear and most 
likely won’t be resolved easily nor in the near term, but Chatterjee’s words 
convey optimism and hope that progress is ahead. ■

Figure 11
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transmission investment in the 
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Finding the Right Power 
Generation Mix
By Deepa Poduval, Dan Schmidt and Jeffrey Spivak 

As ratepayers continue to seek more renewable energy integration, 
the electric industry is struggling to create the optimal mix of 
fuels that will economically meet sustainability goals. Boosted by 

a slew of factors – including decreasing costs, advancing technologies, 
new carbon-reduction policies, consumer pressure and regulatory support 
– renewables show no sign of slowing down. But their ability to provide 
reliable, consistent baseload power remains firmly in doubt because of the 
inherent intermittency of wind and solar photovoltaic.

When looking at the current landscape, it is clear that renewables cannot yet 
fully replace the entire capacity of retiring nuclear and coal-fired generation, 
leaving baseload gaps that need to be filled. The overwhelming consensus in 
the power industry is that there will always be a need for baseload capacity — 
but now the question becomes, what will help fill that gap? 

Filling the Gap Left by Renewables
Energy storage eventually may help assuage this issue, but scalable and 
cost-effective, long-term energy storage technology is not quite here yet. 
The recently affirmed FERC Order 841 has facilitated adoption of energy 
storage on the wholesale market, and deployment continues to rise. 
However, grid operators still are working through compliance requirements, 
potentially holding up wider-scale adoption in the near term. 

Earlier this year, FERC Chairman Neil Chatterjee remarked that “there are 
numerous forces driving our current energy transformation, including the 
shale revolution, the rise in the deployment of renewable energy resources 
and new technologies, the evolution of competitive markets and changes 
in consumer preferences.”

These remarks and other industry trends may signal that an integrated 
and multi-dimensional solution — one that includes economical and 
cleaner natural gas, more renewable resources and energy storage — is 
needed to meet long-term sustainability and consumer goals. 

Continued Regional Drive to Natural Gas, Combined Cycle 
The United States is at the tail end of a combined-cycle building boom that 
lasted several years. Although utilities are ending a period of significant 
combined cycle construction, amidst a mix of coal and nuclear 
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retirements and a need for peaking capacity, some 
still plan to invest in additional plants in the future. 

According to Black & Veatch’s 2019 Strategic Directions: 
Electric Report survey, one-third of respondents 
“probably or definitely” plan to build more natural gas 
combined cycle plants, while one-quarter “might or 
might not.” Forty-three percent responded, “probably 
or definitely not.” This flexible generation capacity 
is required as the industry shifts its attention to 
renewable energy, as it provides a significant backstop 
that will allow for more effective integration. 

Interest in building large-scale combined cycle power 
plants appears to be more popular in certain regions, 
reflecting regional policy preferences and capacity 
needs. According to survey data, the South is leaning 
more heavily toward building these types of projects, 
followed by the Midwest, the West and, last of all, the 
Northeast (Figure 12).  

This result is unsurprising, considering that the latter 
two regions are much more aggressive in their drive to 
integrate renewables and distributed generation, and 
recent announcements reflect these trends. In March, 
PowerSouth Energy Cooperative selected Black & Veatch 

Figure 12

Do you foresee your utility building any more combined-cycle plants? (Select one, by region)
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to engineer and manage a new gas turbine combined 
cycle plant to provide power to customers across 
Alabama and northwest Florida, while Florida Power 
& Light plans to add a new 1,600-MW combined-cycle 
natural gas plant to its portfolio this year. 

On the other side of the coin, it is less likely that we 
would see plans to build new combined cycle power 
plants in the Northeast, where permitting to build 
pipelines to deliver supply remains a hot-button issue  
in New England and areas of New York.

Ensuring Flexible Power Generation
Natural gas-fired generation plays two roles: it 
supports baseload generation and provides peaking 
capacity and flexibility, or the ability to react quickly 
and ramp up when the market needs additional 
generation. Survey results suggest that utilities 
recognize that smaller gas-fired plants can provide 
greater peaking capacity than large-scale ones. 

Of those respondents who plan to add gas-fired 
baseload generation capacity over the next 10 
years, a combined 39 percent plan to add less than 
300 MW, which could suggest a shift away from 
larger combined cycle plants and towards smaller 
projects, such as reciprocating engine-type projects 
that offer 5 MW to 200 MW of generation, or even 
simple cycle plants. 

These smaller facilities offer the added benefit of 
increased flexibility in that they can more efficiently 

follow load, producing up to 200 MW almost 
instantaneously. Another benefit is that a utility can 
more easily site a 100-MW plant exactly where it 
needs power to serve load without impacting the 
grid. In comparison, a 1000-MW combined cycle 
plant would, by definition, impact the grid. 

Survey data show that utilities are working to make 
modifications to their baseload portfolio to follow load 
fluctuations driven by higher proportion of renewables 
and distributed generation. Three-quarters of survey 
respondents are either upgrading their central generation 
sites to follow load or expect to do so in the near future.

For example, the operator of a coal-fired plant that 
never dipped below 50-percent when fully baseloaded 
may consider how to reliably dial down to 25-percent 
minimum load. Operators also are investigating ways 
to follow load more effectively in response to market 
conditions.

Renewables, Gas Make for Strange Bedfellows
There’s no doubt that the relationship between 
renewables and natural gas will be an interesting one, 
as they remain tied together in a symbiotic — yet 
competitive — relationship. According to the survey, 
industry respondents see renewable generation costs 
and natural gas fuel prices as the drivers that will 
most impact the amount of gas-fired generation going 
forward (Figure 13).
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Source: Black & Veatch
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Ten years ago, under the recognition that natural 
gas would offer a greener generation option relative 
to coal, the discussion focused on creating policy 
incentives that would introduce more natural gas into 
the marketplace. At the time, natural gas prices were 
high, and so policy incentives were considered to help 
increase the level of gas-fired generation. With the 
appearance of shale gas, however, natural gas prices 
dropped substantially, making gas-fired generation 
economical and the market provided its own solution. 
Today, natural gas has overtaken coal as the leading 
baseload generation source.

It remains to be seen whether history will repeat itself: 
Renewables are coming down in cost to the point that 
policy incentives may become unnecessary, as market 
economics allow a higher integration of renewables 
within the generation mix.  

However, a growing proportion of renewables in the 
energy mix also imply greater variability of generation, 

along with imbalances relative to electric load and 
consumption. While batteries offer short-term 
(typically four hours) energy storage, longer-term 
solutions are needed to address daily and seasonal 
imbalances between renewable generation and load. 
Advancements in energy storage technology (as 
signaled by almost 19 percent of survey respondents) 
are needed to create technically viable, economical 
and scalable long-term storage solutions. 

As reliability (23 percent) and diversity of generation 
portfolio (24 percent) remain issues of importance to 
industry participants, natural gas-fired generation is 
expected to continue to support the transition toward 
more sustainable electric generation portfolio in the 
United States. Gas-fired generation is dispatchable, 
fast-responding, economical and reliable — making it 
an ideal partner for renewables. ■

E arlier this year, Black & Veatch was engaged 
by the INGAA Foundation (Interstate Natural 

Gas Association of America) to research and author the 
foundations 2019 flagship report.

That report, The Role of Natural Gas in the Transition to a Lower-Carbon 
Economy, details future opportunities for natural gas to play a role over 

the next 20 years in supporting a low-carbon future, and it reaffirmed the 
importance of natural gas amid a surge of renewables. 

The report found that natural gas will retain its critical role in the U.S. power 
sector for at least the next 20 years even as renewable energy grabs a 
bigger share of the nation’s electricity market, although key drivers could 
affect the consumption of natural gas and the use of gas infrastructure 
from 2020 to 2040. With extensive analyses backed by modeling and 

industry expertise, the report centers on two scenarios that focus 
on different paths toward an energy mix increasingly reliant on 

renewable energy. 

The conclusion: Natural gas is expected to complement 
renewable resources.

https://www.ingaa.org/Foundation/FDNreports/Flagship2019.aspx
https://www.ingaa.org/Foundation/FDNreports/Flagship2019.aspx
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Energy as a Service:  
Power Without the ‘Plant’ 
By Rick Azer and Meghan Comiskey

When ride-hailing companies such as Uber 
and Lyft began disrupting the taxi business 
a decade ago, taxi operators scoffed 

and said consumers weren’t ready for such a radical 
approach to their entrenched business model.

Is the power industry headed for a similar disruption? 

Commercial and industrial customers are narrowing 
their focus on their source of energy and energy 
efficiency to lower their carbon footprints. But 
they may not have the budget or expertise to build 
and maintain sustainable generation assets. That 
dilemma is leading many to consider new business 
models, including subscriptions, pay-for-performance 
contracts, energy savings performance contracts and 
power purchase agreements via c (EaaS) providers. 

A typical scenario involves an energy-as-a-service 
(EaaS) company buying and installing energy-efficient 

technology — everything from light-emitting diodes 
(LEDs) and solar arrays to electric vehicle charging 
stations — that are installed and maintained in 
exchange for a monthly fee or at a fixed rate per unit 
of energy consumed.

Just as services like Uber provide inexpensive rides 
without the cost of purchasing and maintaining your 
own car, EaaS is kind of like having power without 
the power plant. As commercial customers hunt new 
business models, EaaS providers fill the market gap by 
investing in large-scale generation and delivery assets, 
which enable pools of customers to tap those assets 
while still preserving their capital.

EaaS providers typically offer plug-and-play flexibility 
and varying system configurations that are attractive 
to commercial customers who want to tailor their 
generation mix but prefer to offload the equipment 
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cost and maintenance to the provider. With the growth in distributed 
energy assets, that innovation is critical; more than half of survey 
respondents to Black & Veatch’s 2019 Strategic Directions: Electric Report 
survey indicated system configuration flexibility is essential to the 
operation of a more complex grid (Figure 14).

An Opportunity for Utilities
An oversimplified reading of emerging EaaS models might suggest that they 
represent a new form of utility. We believe, however, that EaaS presents not 
only a challenge but also an opportunity for traditional utilities, especially 
when it comes to serving commercial building customers for which things 
such as EV charging, lighting and retail power will be in high demand. 

Utilities, in fact, may carry a significant advantage in certain regions: 
As the historical provider of reliable power, they can be seen as trusted 
partners within a market of new and unfamiliar players, provided they are 
ready to match the competition’s offerings of things like flexible system 
configurations and performance contracts that depart from legacy business 
models. This presents opportunities for traditional utilities to partner 
with developers and new entrants to meet the evolving demands of 
customers. In these scenarios, the role of the utility may be focused more 
on distribution than generation.

One of the most striking examples of traditional utilities exploring the EaaS 
space is Sparkfund, an EaaS company backed by a group of leading U.S. 
utilities. Royal Dutch Shell recently announced it would begin offering a 
bundled energy service for commercial buildings that includes lighting, EV 
charging and retail power via Sparkfund’s monthly subscription model.

It’s not surprising to see survey responses from Black & Veatch’s 2019 
Strategic Directions: Electric Report survey illustrate distinct views of the EaaS 
market. Just over half of respondents to the report survey said traditional 
utilities are best positioned to serve the EaaS market, with independent 
power producers (IPPs), energy trading companies and developers also 
recording shares (Figure 15).

Figure 15

What types of companies do you see as best positioned to offer 'energy-
as-a-service' contracts? (Select up to two)

52.0%

Traditional 
utilities

41.3%
Independent 

power 
producers

31.0%
Energy trading 

companies

30.5%
Energy 

developers

Source: Black & Veatch

Figure 14

What tools or resources 
are most essential for the 
planning, engineering, 
construction, operation 
and maintenance of a more 
complex grid? (Select up to 
three choices)

55.1% 
Innovative 

system designs that allow 
for more flexibility in system 
configurations

53.2%   Better 
modeling and forecasting 
data and programs

45.7% 
More real 

time telemetry and control 
devices (SCADA)

42.8% 
Staff training 

and development in new 
systems

36.7% 
Risk 

identification tools and 
mitigation options

14.7%  Access to 
consultants who have 
experience with an ever-
changing, complex grid

Source: Black & Veatch



Figure 16

Many companies are taking greater control of their 
energy strategies to control costs and promote 
certain types of generation. From your perspective, 
how are utilities being perceived by those companies? 
(Select one, by organization type)
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Some utilities are adapting to the new market, in some 
cases even encouraging private developers and owners 
to enter their territories, an acknowledgement by some 
that they can neither handle all the demand nor have 
the cost structure to address it. Utilities may find they 
can collaborate with and benefit from the innovation 
and ingenuity that more nimble developers may be 
able to provide. But there are sharp disagreements 
in the survey — between providers of electricity and 
providers to the electric industry — over how utilities 
are perceived by companies that are interested in 
taking more control over their energy strategy for cost 
and sustainability reasons (Figure 16).

In a typical scenario, an EaaS provider will charge 
clients monthly fees for on-site power generation. 
Long-term agreements often see a company allowing 
customers to practically design their own resource mix 
— such as natural gas with battery storage, or solar and 
battery storage — with assurances against failure.

Providers of 
Electricity

Providers to  
Electric 
Industry

As a part of the 
process

36.5% 30.5%

As a roadblock 22.9% 38.3%

As a strategic partner 
in the planning process 22.5% 14.1%

Companies aren't 
viewing utilities as 
having any role

4.4% 6.3%

Much of the growth in EaaS services is in helping 
organizations meet their renewable energy and 
sustainability targets. Others, particularly in the 
commercial and industrial space, may have motivators 
such as a need for greater reliability and quality of 
power, opportunities to lower costs or other drivers. 
Given the complexity of these systems, including 
challenges found in regulatory/permitting of on-site 
equipment, multi-state rules, net metering variances 
and more, this can create barriers to market entrants 
whose historical relationship with power has been a 
straightforward relationship with their local utility. 

In some regions, the EaaS market for non-traditional 
providers is fast emerging. In San Francisco, for 
instance, conventional passenger EVs and autonomous 
fleet services are challenged to find enough power for 
high-power fast chargers. 

Earlier this year, at Uber’s annual conference aimed 
at the urban air mobility market, speakers openly 
questioned whether the existing grid could satisfy 
the high-capacity batteries needed to fuel electrified 
vertical takeoff and landing vehicles. On the ground, 
uptime-focused data center operators are starting 
to explore power purchase agreements (PPAs) with 
EaaS providers, reflecting concerns that commercial 
demands in some areas may outstrip what utilities can 
provide without heavy investments in new distribution 
lines, substations, etc.

The Power of Purchasing Pools
Generally speaking, moving power assets off the 
balance sheet is a good thing for most companies 
and provides additional investment opportunities 
for institutional investors seeking the long-term 
contracted, stable returns that infrastructure assets 
can offer. EaaS helps companies source the renewable 
energy they want without having the associated 
capital outlay of equipment purchases and may 
enable them to tap into lower-cost sources of capital. 

That said, there are large companies looking at owning 
their assets, given their ability to leverage their balance 
sheet to get access to low-cost funding for their 

Source: Black & Veatch
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sustainability initiatives. Many of these companies 
may elect to own their own backup power and further 
control their access to energy, versus signing a usage 
agreement with the owner of the power asset. These 
new distributed energy resources may offset certain 
expensive redundant power supplies such as backup 
generators and provide highly reliable power.

Managing power supply contracts isn’t always easy, 
and costs are associated with having an in-house 
team. EaaS is a growing factor in the rising level of 
activity in the virtual PPA market, particularly in 
deregulated markets such as California Independent 
System Operator, the Electric Reliability Council 
of Texas and the Pennsylvania, New Jersey and 
Maryland interconnect region. We see the bulk 
of such PPA agreements dealing in renewables, 
particularly solar and wind with growing interest in 
those assets coupled with energy storage.

EaaS also allows smaller companies to benefit from 
economies of scale. Large organizations can more 
easily secure utility-scale projects to lock in competitive 
pricing. A company seeking a long-term 200 MW 
supply agreement may have a provider build a fit-for-
use facility given the level of investment involved. 

For smaller organizations, however, EaaS allows the 
aggregation of PPAs to create purchasing power and 
benefit from pooled resources in a manner similar to 
that of health care purchasing pools. We expect that 
aggregation will grow as an element of the overall 
virtual PPA market.

Disruption is Coming, but by Whose Hand?
Ten years and billions of rideshares later, Uber and Lyft 
are both brands and verbs, having successfully upended 
the taxi industry and woven themselves into the 
transportation lives of millions of consumers.

EaaS providers are poised to similarly shake up how 
energy is deployed and consumed by commercial 
customers as the enterprise moves boldly toward more 
sustainable power. The key question is whether startup 
EaaS players will change the power market, or will 
traditional utilities end up disrupting themselves. There 
may be room for both. ■
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As More Fleets Electrify, Standing on the 
Sidelines Not an Option for Utilities 
By Paul Stith, Maryline Daviaud Lewett and Drew Thompson

As electrification of fleets emerges as the next 
frontier in the EV market, Joe Halso — legal 
counsel for the environmental advocate Sierra 

Club — lauded Minnesota regulators and electric utility 
giant Xcel Energy for refusing to stay on the sidelines. 

Earlier this year, the Energy News Network reported, 
the state’s regulators signed off on a nearly $25-million 
EV pilot program from Xcel Energy that devoted 
$14.4 million toward infrastructure for electrifying 
government transportation fleets. The remaining 
$9.2 million will create nearly six dozen “community 
mobility hubs” with EV chargers in the Minneapolis-
St. Paul area.

Calling the Xcel program the Midwest’s biggest — and 
arriving on the heel of pilots approved in Michigan and 
Ohio — Halso said more than $1 billion in utility EV 
spending has been approved nationally, while another 
$1 billion in investment sits before regulators.

“When people ask where the new programs are being 
proposed, I say there is hardly a state where utilities 
are not looking at this," Halso said. "That speaks to 
the natural role of utilities in addressing transportation 
electrification.”

That’s without dispute, and there’s only upside for 
them to do it.
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Fleet and sustainability managers across the country are going greener 
with EV programs targeting cars, transit and school buses, as well as the 
expanding applications of light-, medium- and heavy-duty trucks rapidly 
under development. These incentives help owners capture savings, 
provide better working conditions for drivers and abide by increasingly 
stringent emissions standards. 

Electric buses are at their tipping point now along with urban sprinter-
style vans, with electric trucks expected to get there in 2021 for many 
applications based on duty cycles. For managers and electric utilities, 
the time has come to plan for high-powered charging locations, learn 
about the charging technologies, review site requirements and determine 
charging loads. This is a high priority because it can take years to plan for 
and deliver power needed to keep the fleets’ wheels rolling and move the 
commercial EV market from niche to mainstream.

Utilities Engaging with Transit Agencies
As a gauge of utility awareness of tomorrow’s needs, Black & Veatch’s 
survey of nearly 900 electric industry stakeholders found that more 
than half of the respondents already are very engaged with their local 
transit agencies about electrification. Nearly one-quarter said they’re just 
starting to have such talks, while 12 percent expect to begin (Figure 17).

Twelve percent are choosing to do nothing right now, running the risk of 
experiencing “the air conditioner effect.” As window air conditioning use 
became widespread a half century ago, utilities experienced demand spikes 
as people arrived home and flipped on their window air conditioning units, 
taxing the grid and causing brownouts. With the push to electrify fleets — 
and the wider adoption of EVs in general — utilities can learn from the past, 
be proactive and engage with fleet managers to understand, prioritize and 
fund requisite grid upgrades to support the growing number of economics-
driven use cases and “all-in” charging facilities. 

Without preparation, utilities could be caught flat-footed when fleets are 
ready to transition and their grids are not sufficiently powered up. Large 
fleets with multiple locations will factor in utility readiness when choosing 
facilities to electrify across their portfolio of sites. Smaller operators with 
a regional presence could have their entire electrification program put on 
hold without sufficient power and utility program support.

Under new rules passed in December 2018 by the regulatory California 
Air Resources Board, transit agencies across that state will be barred 
from buying any new buses powered by diesel fuel or natural gas starting 
in 2029, will all buses to be zero-emissions by 2040. California also 
passed a separate standard meant to transition airport shuttle buses to 
emissions-free by 2035. 

Figure 17

Is your utility working with the 
local transit agency or agencies 
in your territory to support 
electrification? (Select one)

52.1%  Yes, very   
  engaged

24.0%   Yes, just starting  
 to engage

11.6% 
No, but planning to

12.4% 
No, and no plans to

Source: Black & Veatch
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Many other transit districts elsewhere have similar 
goals, and school districts are electrifying their buses 
to capture total cost of operation savings and promote 
emissions-free transportation to reduce air pollution.

Warning Signs: Growth in EV Adoption Causes 
Utilities to Take Heed
For over-the-road trucking, the EV adoption rate has 
been markedly slower than it is in the world of buses. 
This isn’t surprising, given the relative shortage of the 
large charging infrastructure required for big rigs and 
that just a handful of electric or hybrid heavy-duty 
truck OEMs options exist. 

But on the West Coast, where national environmental 
reform often starts, there’s a push to make electrified 
big rigs a more attractive alternative to polluting 
diesel trucks. A coalition of California, Oregon and 
Washington electric utilities is exploring — and in 
some regions, already has begun identifying potential 
sites for — a potential network of charging stations 
and hydrogen fueling for big rigs along the 1,300-mile 
Interstate 5 corridor. Along the way, this corridor may 

create a growth opportunity for the grid. The study 
phase for the “West Coast Clean Transit Corridor 
Initiative” is expected to be finished by the end of 
2019, with implementation of recommendations 
coming as soon as next year along the main north-
south artery stretching from Canada to Mexico.

Such an ambitious project for that region isn’t surprising, 
given the prevailing progressiveness of its economic 
policy. When surveyed about how they’re preparing for 
EV fleet conversion, utilities most often cited they were 
planning for infrastructure upgrades. And which region is 
most proactive? The West, at 48 percent. 

A key driver is the lawmakers and local politicians 
pushing the “clean air” issue. Having been introduced 
in Congress, the Zero-Emission Vehicles Act — part of 
the Green New Deal resolution to eradicate fossil fuels 
from the U.S. economy — would eliminate the sale 
of gas-powered passenger cars across the country 
by 2040. Closer to home, cities large and small are 
leading where state and federal policymakers leave 
off or are slower to act. The groundswell around 

“With costs 
[of electrified 
vehicles] falling 
fast and air 
pollution at crisis 
levels, now is the 
time for every 
major company to 
step up and ready 
themselves for an 
electric future.”
Helen Clarkson,  
The Climate Group
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renewables is getting paired with the decarbonation of transport, and 
utilities need to find ways to jump on both trains at the same time.

Nearly two years since it launched an effort to get at least 100 companies 
to commit to electrified fleets, The Climate Group environmental 
advocacy campaign reported in February 2019 that 31 major companies 
with a combined revenue of more than a half-trillion dollars have joined 
“EV100” to champion the push to retire vehicles powered by fossil fuels. 
As part of its push to make EVs “the new normal” by 2030, The Climate 
Group envisions the electrification of two million vehicles by 2020.

“Despite identifying barriers such as the lack of available vehicles and 
charging, these companies are switching at speed, sending a clear 
demand signal to the marketplace,” Helen Clarkson, The Climate Group’s 
chief executive, wrote in the report that recognized “different solutions 
work for different companies.” “With costs (of electrified vehicles) falling 
fast and air pollution at crisis levels, now is the time for every major 
company to step up and ready themselves for an electric future.”

Addressing the Shortage of EVs, Lack of Charging Options
A survey last October of fleet executives by Fleet Advantage — self-
described as a leading innovator in truck fleet business analytics, 
equipment financing, and lifecycle cost management — showed that 
one-fifth of respondents said they believe electric or hydrogen fuel-cell 
trucks never will be widely used for over-the-road operations. 

Their chief reasons: Nearly four of every 10 respondents said they won’t 
consider the technology because of limited fueling or charging station 
infrastructure, while one-third have concerns over the vehicle’s range or 
fuel economy.

According to the Black & Veatch survey for this report, utilities appear to 
overwhelmingly value the upside of electrified fleets, rather than seeing them 
as a concern. More than half of respondents called the potential conversion 
either a big or good opportunity to capture new load and revenue while 
carrying new infrastructure costs or a mix of new load opportunities and 
concerns, which reflects reservations and uncertainty, perhaps including 
about whether the investment costs will exceed the benefits (Figure 18). 

Concerns or not, the electric industry anticipates that EV fleet chargers 
and hydrogen stations will be needed everywhere. Twenty-eight percent 
of the survey’s respondents anticipate that multiple chargers in central 
locations will be common for commercial vehicles such as delivery trucks 
and buses. One-quarter said the chargers would be most prevalent near 
office buildings to charge 'personal' EVs during daytime hours. Seventeen 
percent cited distributed chargers for commercial fleets that include 

Figure 18

Is fleet conversion to electric 
vehicles an opportunity or a 
concern for your company?  
(Select one)

12.2%  Big opportunity to 
capture future load and revenue

38.5%  Good 
opportunity to capture new 
load (revenue) but with some 
new infrastructure costs

37.4%  Mix of new load 
opportunity and concerns

5.7% More new load 
concerns (infrastructure costs) 
than opportunity (revenue)

6.1%  Big concern about new 
EV load infrastructure upgrade 
costs and not much opportunity

Source: Black & Veatch
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delivery trucks and buses, with 14 percent pointing to 
multiple, centralized chargers installed for ride-share 
operators and taxis.

While EVs now account for just a scant percentage 
of vehicles on America’s roads, The Climate Group 
suspects that will change dramatically in coming 
decades. EVs are expected to reach price parity — 
without subsidies — with traditional combustion 
engine vehicles by 2024, notable thanks to plunging 
costs of EV batteries and more options for hydrogen 
infrastructure equipment.

The takeaway: Leading fleet and sustainability 
managers, partnering with utilities, are taking stock of 
their existing facilities and available power capacity 
to get ahead of electrification, which is gaining speed. 
As managers plan their transition to electric fleets, 
it’s best to envision their fleet two to eight years into 

the future and anticipate power capacity needs on 
an overall, facility-by-facility basis. It’s more cost-
effective to plan and install anticipated infrastructure 
during initial construction rather than down the road, 
which would result in costly rework construction.

Electrification is about getting in gear — now. Utilities 
upbeat about the prospect of proliferating electrified 
fleets should be nimble and adaptive in scaling rapidly 
and mobilizing the capital and engineering for grid 
improvements as the market takes off. Planning and 
patience will be crucial – getting easements and rights 
of way, for instance, takes time, as does getting the 
signoffs from regulators and local governing bodies and 
boards of municipal utilities or co-ops. Costs will be 
required to be factored into the capital planning cycle.

The playbook is simple: Start now to stay in  
the game. ■
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The Business of Electricity: Will 
Distribution Markets Dominate?
By Jeremy Klingel and Stuart McCafferty

Imagine customers, third parties and perhaps 
even utilities participating in a market in which 
their investments in renewable energy and other 

forms of DERs could be monetized. The uptake 
of clean energy would dramatically accelerate, 
creating new opportunities for innovation and an 
open, inclusive energy economy.

It’s the next evolutionary step to profoundly 
transform the energy industry into something 
where everyone can win and it's happening now.

When asked if their utility anticipates the 
introduction of distribution markets for 
DERs, nearly four of every 10 respondents 
— 37 percent — to Black & Veatch’s 2019 
Strategic Directions: Electric Report survey 
replied affirmatively. An additional 47 percent 
answered that they weren’t sure. Most likely, 
those in the “yes” camp come from areas where 
there is more DER penetration (Figure 19a).

Today, we’re at a pivotal point. DERs exist in all 
markets and certainly will grow, meaning that 
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some who replied “don’t know” to this year’s survey may say “yes” in a 
year or three. Those who don’t know also may be leaning toward “yes” 
today, but, in truth, no one yet knows how distribution markets will play 
out in places where they’re already being supported by regulators, such 
as New York and California. Until markets gel in those testing grounds, 
regulators in other parts of the country eagerly will watch and learn before 
forming their own opinions for distribution market models. 

Why are markets emerging? Some 40 percent of survey respondents 
said the primary driver for distribution markets was that they’d serve as a 
“strategy for accelerating the transition to a more distributed grid model.” 
More than half — 55 percent — of survey respondents believed that DERs 
will dominate utility service offerings in the next 15 years. 

What will those offerings be? They could well be the services of a market 
operator or, if a third-party operates the market, utilities could bid their 
resources into that market the same way they provide ancillary services 
for an independent system operator. 

The market landscape has changed in such a way that the evolution of a 
distribution market seems natural and logical. After all, solar installations 
continue to expand. A recent U.S. Solar Market Insight Report from Wood 
Mackenzie and the Solar Energy Industries Association (SEIA) forecasts 
25 percent growth in 2019 compared to 2018 and expects more than  
13 GW of installations this year. 

The lion’s share of that is coming from utilities. Sixty-one percent of the 
solar installed in this year’s first quarter was done by utilities. During that 
same period, the residential market saw 603 MW of residential solar 
installations, which represents a 6 percent increase.  C&I deployments 
were down, but the report authors believe new community solar 
mandates in New York, Maryland, Illinois and New Jersey will help 
reinvigorate that segment starting in 2020. 

Analysts at Reportlinker see an 18-percent compound annual growth rate 
for energy storage systems between now and 2023, and they believe the 
need for backup power will be a major driver. 

Another development: We now have EVs finally starting to come online to 
a scale that makes them a potential dispatchable grid asset, particularly 
if you’re looking at a fleet perspective and thinking of tapping the light- 
to mid-duty vehicles used by players such as FedEx or a local Walmart 
delivery driver. They’ll use a lot of power and have significant demand 
response capacity. 

Figure 19a

Does your utility anticipate 
the introduction of distribution 
markets for Distributed Energy 
Resource owners? (Select one)

36.8%  Yes

16.7%  No

46.5% 
Don't   

  know
Source: Black & Veatch

Figure 19b

What do you see as the primary 
driver for the creation of a 
distribution market? (Select one)

39.7% Strategy for 
accelerating transition to a 
more distributed grid model

28.6%  Issues with regula-
tory approval/cost effectiveness 
of traditional utility-funded DER 
assets and operations models

24.1%  Encroachment of 
customer or third-party owned  
DER assets in your territory

7.6%  Other

Source: Black & Veatch
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Right now, EVs make up only about 1 percent of 
fleet vehicles, but Navigant Research expects the 
penetration to reach 12 percent by 2030. 

In short, DERs are here to stay, and customers want 
to monetize their investments in them. As it turns out, 
there are plenty of aggregators to help them do it, as 
well as other third-party players who want to do things 
like invest in grid-scale solar or batteries and monetize 
those investments, too.

Next-Gen Grid
The generation mix is dramatically changing, and, as 
noted earlier, those who invest in energy resources 
want to optimize their investment returns. On the 
consumer side, California’s Demand Response 
Auction Mechanism (DRAM) helped residential 
consumers participate in a utility-based demand 
response program to support the reliability of the 
California Independent System Operator. Earlier 
this year, the California Public Utilities Commission 
(CPUC) issued its final report on the DRAM pilots. 
More than 52,000 customers were enrolled in DRAM 
in the 2017 delivery year, with 98 percent of them 
being residential customers, CPUC’s report noted.

For many California customers installing rooftop or 
on-site solar PV systems, payback occurs in about 
two years because of the high costs of electricity. 
Introducing distribution markets in other parts of 
the country could bring returns on investments that 
are typically in the seven-to-10-year range down 
to something similar to those being experienced in 
California. 

On the utility side, market creation allows today’s 
power providers to earn against orchestration of all 
the energy resources connected to the grid and also 
to continue maintaining grid safety and reliability. 
Forty-four percent of survey respondents named aging 
infrastructure as one of the most challenging issues 
facing the electric industry today (Figure 20). 

The way things work now, when utilities are faced with 
an infrastructure that needs upgrades or replacement, 
they spend money, then have regulators approve 
rates that allow for the utility investments plus a little 
for shareholders. The problem is that with today’s 
common rate-recovery approach, the infrastructure 
can only be replaced when there is an appropriate 
load growth curve to go against the costs. When 
customers put solar and storage on their household 

43.6%
Aging infrastructure

Source: Black & Veatch

28.8%
Aging  

work force

27.8%
Cybersecurity

27.1%
Renewables

25.8%
Environmental 

regulation

24.2%
Economic 
regulation  
(i.e., rates)

Figure 20

From your perspective, what are the most challenging issues facing the electric industry today?  
(Select the TOP THREE most challenging issues) 

21.3%
Market structure

20.5%
Energy storage

17.4%
Distributed 

Energy Resources

15.2%
Reliability 

12.8%
Long-term 
investment

Natural gas prices, physical security and natural gas fuel supply reliability under 10%
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roofs or at business facility sites, it chips away at the way utilities 
traditionally monetize their technology and infrastructure investments. 

A market play allows the utility to manage grid stability and reliability and 
might even generate revenue through a transaction-fee or fixed monthly 
fee model such in the as telecom and cable industries. Meanwhile, this 
approach adds plenty of other benefits for utilities and consumers alike. 

Orchestrating DERs will give utilities a way to leverage non-wires 
alternatives to manage constrained circuits and substations on their 
systems. Using a distribution market approach, DER assets will compete 
and can be bid into the market, ultimately lowering the costs for electricity 
customers. DER asset bids will be valued compared to other market bids, 
and, as markets should, the distribution market operator will call on the 
least-cost resource at the time. 

Distribution markets also could add a new layer of resilience to the 
system. Recently, one utility in south Texas estimated that there were 
more than 250,000 unregistered backup generation devices that neither 
the utility nor its independent system operator knew about. Consider 
how much value those resources could provide in the event of another 
superstorm. If the utility or system operator gains control over assets that 
can support reliability, customers with backup resources get to participate 
in markets, thereby gaining faster return on investment from their energy 
investments, while more people would be able to weather the storm with 
the lights on.

Unanswered Questions Linger
As for society as a whole, the market approach will allow us to bring more 
renewables online. There will be a greater incentive for customers to add 
renewable assets, and it will be easier for utilities to connect these assets 
to the grid without reliability or power quality impacts. 

Given the benefits, why haven’t regulators outside of frontrunner states 
like California and New York started pushing utilities toward such a 
model? Because there still are too many unanswered questions. 

For one thing, regulators need to see how distribution markets will 
provide value to a variety of interested parties, including customers 
and environmentalists as well as distribution operations and the utility. 
Second, marrying grid operations with distribution market operations 
requires organizational and technological changes that are continuing 
to mature. Third, regulators need to understand how the market could 

Regulators need to 
see how distribution 
markets will provide 
value to a variety 
of interested 
parties, including 
customers and 
environmentalists as 
well as distribution 
operations and the 
utility. 
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energize or balance the system with least-cost resources. Fourth, utilities 
and regulators alike must start talking about how markets will operate. 
How do we hone in on what we're going to do, and how do we tie that 
directly to the customer enablement? 

Finally, this cannot be proprietary. There must be an overarching 
sense of interoperability with the adoption of Internet of Things DER 
messaging standards such as OpenFMB and the Institute of Electrical and 
Electronics Engineers 2030.5. That’s true from a technology standpoint, 
so that the maximum number of players can participate, as well as from 
a transparency point of view. In other words, customers will need to 
understand what it is they're signing up for. 

Regulators and utilities will need to work together to answer these 
questions. Utilities also will need to leverage all their internal wisdom. 
This won’t be a problem that the utility is going to be able to solve with 
one portion of the business. The distribution operations staff will need to 
team up with system planning teams, generation, transmission operations, 
customer service and more to figure out what needs to happen and what 
regulators — who will empower the changes — need to know. 

Still, in the end, this will be more of an evolution to the business of 
electricity than an end to it. We’ll be taking the economic value of power 
generation and storage — something everybody understands today — 
and broadening the aperture to make sure we're capturing not just those 
utility-owned assets but also everything available on the network. A market 
approach is a way to do that. This is the way to bring more into the fold and 
look at a more comprehensive picture of power provision today. ■
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Wholesale Markets: 
Decentralization Abounds, 
More Customer Focus Needed
By Lisa Fewins, Paul Maxwell and Brad Hardin

Utilities traditionally have followed load, investing in assets when 
demand required it. Today’s wholesale markets are starting to 
push them in a different direction. Instead of load, utilities are 

being forced to follow their customers, and load doesn’t always come 
along with them. That’s leading to a wholesale market that’s becoming as 
decentralized and disaggregated as generation itself. 

Where are utility customers focused? They’re increasingly intent on 
being strategically and sustainability focused in their energy use choices 
that are tied to community, financial and environmental considerations. 
This is likely why more than half of respondents — 53 percent — to the 
2019 Strategic Directions: Electric Report survey see growth ahead for PPA 
and leases by nontraditional energy companies over the next five years. 
Nearly four of every 10 respondents saw PPA growth remaining neutral 
or static but, given the recent rise in such arrangements, that’s actually a 
nod to a continuing strong PPA market (Figure 21).

“Corporate customers signed an eye-popping number of renewable offtake 
agreements in 2018,” Greentech Media reported in December 2018, dubbing 
the year as “the Year of the PPA.” “Rocky Mountain Institute’s Business 
Renewables Center logged 6.43 GW of deals, and the year’s not over. That’s 
already nearly double the previous record: 3.22 in 2015.”

5.3%
Rapid growth

16.3%
Moderate 

growth

31.3%
Slight growth

37.7%

Neutral

Source: Black & Veatch

Figure 21

What is your outlook on the market for power purchase 
agreements and leases by nontraditional energy companies for the 
next five years? (Select the side of the scale you most agree with)

6.4%
Slight decline

2.3%
Moderate decline

0.7%
Rapid decline
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Environmental and Social Sustainability
What’s driving this?  Strategic customers, such as 
large C&I customers and many technology companies, 
are taking a different approach to their energy these 
days. Reliability and resiliency are crucial for those 
with data centers that are vital to operations as well as 
those whom people rely on from day-to-day, such as 
companies needed during disaster events. Consider the 
value of electricity at ATMs or gas stations. If people are 
evacuating in advance of a hurricane, they need to be 
able to get gas and cash.

Resilience isn’t the only reason companies are choosing 
to procure their power in different ways.  Environmental 
and community considerations are other huge drivers. 
More than 7,500 firms now produce sustainability or 
corporate responsibility reports in accordance with 
the Global Reporting Initiative. As of the end of 2017, 
about half of Fortune 500 companies had at least one 
sustainability goal. Today, 16 percent of all Fortune 500 
companies and 35 percent of all Fortune 100 companies 
are on the Environmental Protection Agency’s (EPA’s) 
“Green Power Partnership” list, together using nearly 21 
billion kilowatt hours of green power annually. 

All these green-minded corporations also have more 
options for purchasing power that aligns with their 
sustainability or carbon-reduction goals. In California, 
for instance, we’re seeing a rise in community choice 
aggregation (CCA), a power procurement approach 
in which local governments can secure the electricity 
on behalf of residents or businesses. Through CCA 
arrangements, cities and counties effectively take the 
load away from utilities and serve that load themselves. 
Meanwhile, the local utilities must deliver that energy 
through their transmission and distribution systems.

In deregulated markets such as Texas, entities such as 
Facebook, Google and Microsoft are signing PPAs with 
IPPs, with the prices settled at regional energy hubs 
and often with certain hedges put in place to protect 
the price from rising significantly. You also can find 
sleeve arrangements, which are a form of PPA. Through 
sleeving, the C&I customer contracts to receive energy 
that’s purchased and supplied by the utility, while the 
customer gets pricing nearly equal to what the utility 
pays for purchasing the power directly from the resource. 

Michigan has its own twist on such arrangements. 
Customers there with loads of more than 200 MW at 
one site can sign contracts to purchase power that is 
based on a resource in the utility’s portfolio and pay a 
rate closely aligned with the utility’s cost of operating 
or purchasing power from that resource, regardless of 
whether it’s wind, solar, gas or another technology. 

Business Sustainability
Choice of generation is another reason for PPAs, and so 
is economics. A lot of companies view these contracts as 
a hedge against rising costs because they provide some 
predictability in what the organization’s power spending 
will be for the next 12, 15 or more than 20 years. It makes 
sense from an operating expense perspective. 

It also makes increasing sense from an energy cost 
perspective. Renewables, particularly solar, are becoming 
some of the cheapest sources of power connected to the 
grid. These economics are driving decisions to engage in 
a PPA or install on-site self-generation resources. 

Given the drivers for customers to consider other 
energy sources, as well as the increasing ease 
with which they can do it in certain regions, survey 

Resilience isn’t the only reason companies are choosing to 
procure their power in different ways. Environmental and 
community considerations are other huge drivers.
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respondents identified IPPs as the best-positioned 
group to offer energy-as-a-service contracts next to the 
utilities. That means survey respondents recognize that 
IPPs may someday effectively step into the role that 
traditional utilities play with respect to energy supply. 
An IPP may come to the customer with delivered 
energy shaped to meet the customer’s need under 
some kind of standard rate schedule, much like you 
would see from a utility. More than half (52 percent) 
of survey participants said utilities are best suited to 
fill that role, but 41 percent said IPPs could do it, too. 
Only about 30 percent voted for energy traders and 
developers to perform this function (Figure 22).

Such results indicate that today’s survey respondents 
think utilities still are going to be the primary provider 
of energy-as-a-service going forward. If you were to 
have asked this question 10 years ago, it’s likely 80 
percent of respondents would have said this, another 
demonstration of this increasingly disaggregated market. 

When it comes to funding utility assets, some investor 
angst may be underway. Investors are looking for more 
than output megawatts. They’re looking at solar, storage 

Figure 22

What types of companies do you see as 
best positioned to offer energy-as-a-service 
contracts? (Select up to two)

52.0% 
Traditional utilities

41.3%  Independent power producers

31.0%  Energy trading companies

30.5%  Energy developers

Source: Black & Veatch

and wind, and, potentially, emerging technologies, 
provided that the economics shake out. 

Like C&I customers, investors consider the entire realm 
of sustainability, from financial considerations through 
environmental impacts. Power plants are complex, 
expensive things to build, with significant fuel costs as 
well as operations and maintenance bills attached. There 
aren’t many moving parts to a solar plant, making it a 
less expensive facility to maintain.

That’s good for third-party IPPs, and it’s perhaps one 
more reason survey respondents seem a bit spooked by 
market doings. Nearly three-quarters or respondents 
— 73 percent — said they view the adoption of behind-
the-meter energy supply options by customers or third 
parties as a threat to the utility business model.

After all, times are changing. Customers want more 
sustainable options, more reliability guarantees, more 
price stability and less of the rate-based exposure that 
utilities continue to escalate. If utilities want to remain 
relevant in business, they’ll need to respond to their 
customers wants and adapt their business models to 
allow for this. That’s the big picture. 

Going forward, disaggregation in wholesale markets will 
require more focus on the retail side of the business. 
Utilities will need to become more customer-oriented to 
maintain their customer relationships because they may 
not end up battling other utilities or IPPs. 

The good news is that utility survey respondents seem 
to have an optimistic view of the market, meaning 
they can address the challenges they see. Ultimately, 
market disaggregation can be good for the industry. Like 
distributed generation, it can lead to new ways to provide 
cleaner power with greater reliability and efficiency. 

There may be some wince-worthy moments ahead 
for the utility sector. But in the end, utilities have the 
opportunity to be smarter, more flexible and more 
customer-focused. ■
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As advanced technologies and new opportunities continue to improve 
our operational efficiency, productivity and resiliency across the 
electric utility sector, electric utility leaders are growing increasingly 

aware that with heightened opportunities comes heightened risk, particularly 
when increased connectivity through digitization of operational devices brings 
new vulnerabilities into play. 

As we are continually enabled and spurred by new levels of digitalization 
and the IoT, cybersecurity postures are coming under intense scrutiny 
by security professionals, regulators, the federal government and utilities 
themselves, who have seen firsthand how pervasive — and crippling — 
cyberattacks can be. To this point, the memory of the Ukrainian 2015 
cyberattack still is fresh in the minds of cybersecurity professionals, who 
remember when hackers managed to shut down the Ukrainian power grid, 
causing outages to roll across the country. Such a scenario is intolerable in 
the United States.

Considering observable threat-analysis trends, U.S. industry professionals 
expect that cyberattacks will increase in numbers, frequency and sophistication. 
We know that illicit individuals and maligned anonymous groups will 
continue to develop cyberweapons that are capable of disrupting operations, 
damaging equipment and compromising sensitive data. In fact, a 2018 study 
by financial services group KPMG found that nearly half of power and utility 
executives (48 percent) expect a cyberattack to be inevitable.

It’s no surprise that utility leaders view cybersecurity processes, 
procedures, governance, technology and overall threat management as 
an industry top concern. When polled on the most challenging issues 
facing electric utilities today, cybersecurity ranked No. 3, behind aging 
infrastructure and an aging workforce, according to Black & Veatch’s 2019 
Strategic Directions: Electric Report survey of the North American power 
industry.

Utilities Work to Maximize Opportunity, 
Minimize Vulnerabilities in Cybersecurity 
By Joe Zhou
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Utility leaders understand they are at a crossroads 
as they work to balance technological opportunity 
with safety and security and are willing to put capital 
behind their investments. As utilities become more 
consumer-centric and the IoT becomes the norm for 
customer engagement and interaction, 92 percent of 
survey respondents said they plan to invest in beefing 
up the security of their data and internal systems.

Cybersecurity’s Weakest Link
With most electricity providers managing their security 
needs in-house, it’s no surprise that respondents identified 
security education and training as the No. 1 need when 
it comes to managing organizational cybersecurity and 
physical security (Figure 23). 

Implementing security education and training will 
help bring utilities into compliance with North 
American Electric Reliability Corporation (NERC) 
critical infrastructure protection (CIP) training 
requirements, which mandates that electric utilities 
have cybersecurity training programs in place to help 
mitigate human error. 

Education and training mitigate human error, which 
is the weakest link in the cybersecurity chain. For 
example, phishing emails — a type of online scam 
in which malicious actors use what appears to be an 
email from a legitimate company to steal sensitive 
information — remain a scourge to cybersecurity 

teams everywhere. The solution is easy enough: 
Do not open untrusted emails and do not click on 
untrusted email links. 

But, we observe that even when people are educated 
on the risks of phishing, they continue to click unsafe 
links. Our most advanced threat models include 
the fact that some (a very small portion of the 
population) always will click unsafe links. Therefore, IT 
professionals must install back-end email protection 
systems (that can disable or remove unsafe links) to 
mitigate the inevitable human error.   

Managing security products and platforms was 
identified as the second most important need from 
our survey. From there, our survey respondents 
prioritized endpoint management (mobile devices, 
PCs, laptops, etc.); vulnerabilities management; 
retaining cybersecurity talent; maintaining 
compliance with NERC-CIP requirements; defining 
and implementing cybersecurity policies, guidelines 
and procedures; identity management; and access 
management. Justifying budgets and investments was 
the final priority our respondents identified.

Access Control Remains a Major Vulnerability
According to survey data, nearly one-third 
of respondents named access control as the 
largest vulnerability when it comes to ensuring 
cybersecurity and physical security (Figure 24). 

Figure 23

What will be your top issues or needs with regards to cybersecurity and physical security within the 
next five to 10 years? (Select up to three)  

46.5%
Security education  

and training

46.0%
Managing and optimizing 

security products and platforms

35.0%
Endpoint management and 

vulnerabilities

33.6%
Retaining cybersecurity talent 

to design and administer 
programs

26.5%
Maintaining 
compliance

24.8%
Defining and 

implementing policy

23.9%
Identity and access 

management

17.7%
Justifying budget and 
retaining investment

Source: Black & Veatch
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There are two types of access control: 

1) Physical access, or the act of physically letting 
someone into the facility, which is typically 
governed by background checks, risk assessments 
and permissions-based badging; and 

2) Logical access, which allows permissions-based 
access to remote and networked systems, and 
is controlled through user-level authentication 
controls, two-factor authentication and even 
advanced technologies such as biometrics.

From there, respondents prioritize risk assessment, 
identification and authorization, incident response/
contingency planning, asset management and 
configuration management. Surprisingly, respondents 
ranked asset management fifth on the list, yet it 
is actually one of the most critical points because 
organizations cannot protect what they don’t know 
they have. Asset management is a prerequisite for a 
good, holistic cybersecurity program, and organizations 
cannot employ effective cybersecurity without effective 
asset management. We see utilities starting to build 
comprehensive operational technology cybersecurity 
enhancement programs that compliment and further 
enhance the security and defense capabilities of OT 
systems, and asset management is foundational to 
ensure 100 percent coverage and compliance. 

Managing Supply Chain Risk
So where does this leave the industry going forward 
with regard to cybersecurity? CIP 013-1 will become 
enforceable in July 2020, which means that energy 
companies will be required to implement security controls 
that mitigate supply chain risks. Security controls must 
mitigate supply chain attacks that can put malware and 
backdoor accesses directly onto our sensitive networks. 

Incidents such as these introduce serious concerns 
over devices and equipment and overall supply 
chain risk management. Supply chain cybersecurity 
requirements, mature supply management and 
patch management are recommended steps that can 
mitigate threats inherent in manufactured systems. 

But when it comes to ensuring supply chain risk 
management, security-in-depth is the best practice that 
should be applied. Know your manufacturer. Know (and 
ensure security is part of) the manufacturing process. 
On the spectrum of supply chain security, the safest 
manufacturing practices leverage trusted foundries 
with complete control over the manufacturing process 
and chain-of-custody controls. On the opposite (and 
most dangerous) end of the spectrum, equipment is 
manufactured overseas in unknown factories, using 
unknown chipsets and unknown firmware. This 
untrusted equipment often is assembled piecemeal, 
with parts coming from everywhere, using software 
that has no visibility or control. 

This frequently is the case when operations 
technology (OT) equipment is bought off a 
department store shelf, or worse, a foreign super-
discount internet site that may sell counterfeit OT 
devices. Such untrusted devices introduce risks of 
malware when connected to sensitive networks. The 
middle of the spectrum (and most practical) is to 
use well-known and trusted suppliers who abide by 
published and auditable supply chain security programs. 
Best-of-brand OT suppliers have established physical 
security at all facilities, logical security for production 
systems, production certifications, a strict scrap handling 
process that prevents counterfeiting protection labels, 
and security technology such as smart chips and security 
labels that prevent unauthorized tampering. ■

17.7%
Risk assessment

16.2%
Identification and 

authentication

15.4%
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contingency planning

13.5%
Asset management

9.4%
Configuration 
management

Source: Black & Veatch

Figure 24

What do you see as your most vulnerable point with regards to cybersecurity and physical security in 
the next five to 10 years? (Select one)   

27.8%

Access control
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Between a Rock and a Regulation:  
DER Marketplaces Open Path to Efficiency,  
But How do Utilities Find Their Way?
By Heather Donaldson and Jason Abiecunas

Few things represent the dynamic and 
decentralized nature of the power market 
like DER. These advanced technologies, 

which generate electricity at or near their point of 
use, illustrate a major shift in the marketplace as 
ratepayers scrutinize their consumption habits and 
accelerate the search for affordable, resilient, and 
sustainable power.

DERs fall across a broad spectrum, ranging from 
solar PV systems, fuel cells and battery storage 
to combined heat and power plants, microgrids, 
electric vehicles (EVs) and even controllable 
loads such as electric water heaters and heating, 
ventilating and air conditioning (HVAC) systems. 
Some DERs are designed for residential use; 
others are robust and advanced enough to serve 
commercial and industrial needs. 

No matter the use, it’s no secret that DERs are gaining 
adoption across the country. It’s not hard to see the 
lure, as DER technology continues to advance and 
become more cost-effective, while promising to offset 
the need for utility-provided power. This opens up new 
opportunities and challenges for the sector, and raises 
the question: how large of a role will utilities play — or 
be allowed to play — in this DER revolution? 

According to Black & Veatch’s 2019 Strategic 
Directions: Electric Report survey, built on an annual 
polling of the North American power industry, the 
majority of respondents see utility investment in 
DERs as a longer-term play, with 55 percent agreeing 
that DERs will dominate service offerings during the 
next 15 years. But that’s not to say that we couldn’t 
see DER penetration sooner, with a quarter of 
respondents pointing to the next five years and 45 
percent looking at the 10-year window (Figure 25).

6% 20% 24% 11%

38%

35%

13% 32% 17% 3%

37%

26% 29% 6% 2%

DERs will dominate utility service 
offerings in the next 5 years

DERs will dominate utility service 
offerings in the next 10 years

DERs will dominate utility service 
offerings in the next 15 years

  ■●Strongly agree          ■●Somewhat agree         ■ Neither agree nor disagree          ■●Somewhat disagree          ■●Strongly disagree 

Figure 25

Select how much you agree or disagree with each of the following statements relative to the  
future of distributed energy. (Select one response per row) 

Source: Black & Veatch
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N
o matter the time frame, increasing 
DERs will result in a more decentralized 
grid and change the dynamic between 
ratepayers and providers. For utilities to 

effectively deploy DERs will require a heavy dose 
of planning and cost considerations that examine 
a slew of factors, from the micro — the impact 
on the local distribution system, its effect on 
the broader regulatory ecosystem, etc. — to the 
micro – the cost of deployment and operating and 
maintenance costs.

In 2017, Black & Veatch partnered with the 
Smart Electric Power Alliance to develop a case 
study detailing the Sacramento Municipal Utility 
District’s (SMUD’s) efforts to create an integrated 
DER planning process. One of the report’s key 
findings was that consumers were well on their 
way to outspending utilities in the adoption of 
solar, storage, EVs and other DERs, making it 
essential for utilities to track and integrate these 
DERs into their planning processes. The planning 
component is critical — not only to benefit their 
customers and the grid, but also because the 
broad adoption of cost-effective DERs will factor 
heavily into declining load growth for utilities. 

As DER penetration grows, new business models 
will be required to help define the cost and 
benefits for utilities. Would such a model include 
ownership and maintenance of assets? Or would 
it open the door to new opportunities, such as a 
utility partnering with a third party to leverage the 
utility’s existing footprint while containing costs? 

There are a number of examples of utilities 
embracing DER’s as part of their resource strategy 
going forward.  For example, SMUD is pursuing a 
strategy of distributed storage to support high levels 
of renewable energy production by incentivizing 
home battery energy storage systems and deploying 
utility owned battery energy storage systems 
through its system.  Another example is Portland 
General Electric’s (PGE) Dispatchable Standby 
Generation program, which consists of adding 
paralleling switchgear and a controls interface to 
customer owned back-up generators over 500 
kWs. The program now includes over 115 MW 
of generation that PGE is able to bring on-line to 
support operation of the system.

Today, DERs are a bit like the Wild West, subject to 
a mix of local, state and federal policies and tied to 
vastly different regulatory models: Some regulators 
are mandating utility investment in DERs, while 
others enforce rules designed to limit their role. 
How do utilities move confidently into the DER 
future without a regulatory model reflective of new 
technologies and customer demand? 

This question is clearly in play when it comes to 
the health of the utility business model. Nearly 
half of respondents (46 percent) say that without 
updated regulatory constructs, behind-the-meter 
energy supply options by customers or third 
parties will threaten the traditional utility model. 
Another 43 percent said the threat is real if 
utilities fail to implement their own solutions.

A California  
Case Study
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The DER Opportunity
Although this California situation could paint a threatening picture, some 
utilities are beginning to see distributed, renewable and microgrid energy 
resources in a new light. A 2017 Greentech Media report found that at 
least 32 million metered customers in the United States had access to 
a DER marketplace and that 56 utilities were operating or planning a 
marketplace. These marketplaces — once largely limited to energy 
efficiency efforts by residential customers — are growing in size and 
scale to offer advanced technologies such as microgrids with renewable 
generation and storage, which can be put to use by commercial and 
industrial customers.

Although these markets exist, utilities haven’t exactly been welcomed 
with open arms. Aggressive moves by utilities into the DER arena, for the 
near-term at least, may be muted by regulations aimed at maintaining 
competition. Concerned over utilities’ traditional ability to act as a 
monopoly, states with active DER marketplaces, such as New York and 
Arizona, have either instituted or are exploring new rules that would 
restrict DER ownership by utilities as a mechanism to nurture innovation 
and encourage new, non-utility players to enter the field. 

Regulatory engagement around DER penetration will remain a critical 
issue for utilities. In fact, survey results show that the strong majority of 
respondents agree that utilities will need to work with both governments 
and customers to enable a future where they can reliably offer alternative 
energy solutions. 

Nearly three-quarters of respondents prioritized the need to develop 
regulatory models that would enable investment in both alternative 
energy and the traditional grid, while a little more than half stressed 
the need to work with customers behind-the-meter; only in this way 
will utilities be able to progress as they work to offer alternative energy 
solutions to clients (Figure 26).

A Tipping Point
Industry observers believe many utilities will ultimately embrace serving 
as more than just generators or “poles and wires” companies, rather than 
be mandated to do so. Strong incentives are under way: Clean energy 
targets are happening in California, New York, Michigan and elsewhere 
where legislative policy tied to sustainability goals or renewable portfolio 
standards are moving power providers to action. 

Figure 26

What role(s) do you envision 
in offering alternative energy 
solutions to your clients?  
(Select all that apply)

71.0%  Working with 
governments on regulatory models 
that enable investments in both 
alternative energy sources and the 
traditional grid

56.5%  Working “behind-
the-meter” with customers who 
are interested in moving to alter-
native energy sources

38.2%  We will continue 
investments in the traditional grid 
because of concerns relative to 
renewable’s intermittency

1.5%  We will play no role

Source: Black & Veatch
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Whether by organizational choice or government mandate, it will be 
critical to engage in actively planning the DER future. It may be instructive 
to revisit the California case study, which also concluded that DER 
impacts must be looked at individually and in aggregate. 

For example, while the impact of solar alone can increase ramping 
requirements (i.e., the duck curve), the DER portfolio simulated in the SMUD 
study actually decreased ramping and flattened the utility’s net load profile. 
The study also found that savings may not offset costs under today’s policies 
(SMUD’s lost revenue and program costs for most DER technologies would 
be larger than its cost savings on the bulk system) and that changes to rates 
and business models would need to be considered.

The SMUD study demonstrated the need for integrated DER analysis to 
identify potential problems, make utility planning processes more robust and 
improve utility-customer relations through better policies and programs. As 
we head toward a new decade — and the efficiency technologies it will put 
in the hands of power customers big, medium and small — the need for DER 
planning and regulatory engagement has never been stronger. ■
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The study also found 
that savings may not 
offset costs under 
today’s policies 
(SMUD’s lost revenue 
and program costs for 
most DER technologies 
would be larger than 
its cost savings on the 
bulk system) and that 
changes to rates and 
business models would 
need to be considered.
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As people become more environmentally conscious and urge industry 
to do the same, pressure is mounting on the nation’s electric utilities 
to be on the right side of public opinion beyond simply trying to 

mitigate what comes out of their smokestacks.

This is a story about water — a lifeblood of many power plants, like the coal or 
uranium that fuel them — and adhering to tightening regulations, two of the 
things that continue to command the attention of operators and managers of 
electric utilities, a new Black & Veatch study shows.

After a decade of scrambling — and in many cases, spending mightily — 
to meet new federal rules enacted a few years ago to limit wastewater 
discharges from power plants, the poll suggests many utilities may 
be fatigued by these regulatory demands. And while they still pursue 
greater sustainability and resilience while essentially borrowing less 
from freshwater sources in their power creation, utilities may be taking a 
breather on new investments.

Nearly half of the respondents to a survey of nearly 900 energy sector 
stakeholders for Black & Veatch’s 2019 Strategic Directions: Electric Report 
say that compliance and regulatory concerns are the top drivers for 
making water management a priority at their site. Water stewardship and 
sustainability concerns closely followed at 46 percent, with water supply 
and reliability matters cited by some three of every 10 respondents  
(Figure 27). 

When asked separately what is considered to be the most-challenging issues 
facing the electric industry now, aging infrastructure again led the field, 
with roughly 44 percent. Aging workforce, cybersecurity, renewables and 
environmental regulation were tightly bunched.

Water Reuse: Amid Possible Regulatory 
Fatigue, Electric Utilities Still Grapple 
with Water Issues
By Mike Preston and Rachel Swezy
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Water Supports Coal-Fired, Nuclear  
Power Generation
Consistently gaining in popularity, renewable energy 
sources such as wind and solar photovoltaic power 
require little to no water in their operations. But water 
supply is a vital consideration for coal-fired and nuclear 
power plants, where heat and steam at these sites 
termed thermoelectric make it all happen.

More than 60 percent of the thermoelectric generating 
capacity in the United States uses recirculating water 
in a closed loop as cooling systems, allowing constant 
reuse of the water. But thermoelectric power and 
irrigation remained the two largest uses of water in 
2015, according to the U.S. Geological Survey. Nearly 
all of the 133,000 million gallons a day withdrawn 
by thermoelectric plants came from surface-water 
sources, mostly freshwater rivers and lakes. That’s 
roughly 40 percent of the total U.S. water withdrawals.

The 52.8 trillion gallons of water that the federal 
government says was withdrawn by U.S. thermoelectric 
plants in 2017 reflected a slight decline in water 
withdrawal volumes since 2014 and continued an 

Figure 27

What are the primary drivers for making water 
management a priority at your facilities?  
(Select up to two)  

49.6%  Compliance/regulatory reasons

46.2%   
Water stewardship/sustainability   

 concerns

30.5%  Water supply/reliability concerns

26.2%  Reduced environmental liability

24.2%  Reduced operating cost

Source: Black & Veatch

overall trend of steady to declining water demand for 
power generation despite a steady growth in power 
supply since the 1970s.

The U.S. Energy Information Administration has said 
that the average amount of water withdrawn per unit of 
total net electricity generated fell from 15.1 gallons per 
kilowatt hour (kWh) in 2014 to 13.0 gallons per kWh 
in 2017. This is likely due to the changing landscape in 
power generation, but it also reflects a commitment 
to water stewardship and sustainability by power-
generating utilities. 

To no one’s surprise, given water’s intensive role in 
power generation, electric utilities place great emphasis 
on being smart about how it’s used. Nearly six of every 
10 respondents serving populations of 500,000 to  
2 million people define their utility’s water management 
as extremely important or very important. Nearly half 
(49 percent) of operators in areas with more than 
2 million residents felt that same way. Respondent 
utility stakeholders in population centers of fewer than 
500,000 were less concerned, with roughly one-third 
of respondents saying they didn’t consider water 
management important at all — perhaps because they 
had sustainable water supplies (See page 55).

From oversight of a utility’s rates to policing of its 
emissions and water usage and discharge, regulators 
wield considerable weight in a power plant’s 
operations. Utilities are obligated to meet state and 
federal regulations. They also know that stewardship 
and sustainability perceptions — certainly as they 
apply to water — among their ratepayers contribute to 
a larger public image.

Regulations have simply gotten tighter, since the U.S. 
Environmental Protection Agency (EPA) roughly a 
decade ago first launched discussions of new draft 
rules related to pollution thresholds in water discharges 
by utilities. A few years ago, the EPA finalized the 
new technology-based effluent limitation guidelines 
— the first update since 1982 — for thermoelectric 
power plants that discharge into surface waters. The 
final regulations still are being discussed, creating 
uncertainty for power-generating sites.
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During the early years of the Obama administration as the regulatory 
change swirled toward eventual codification, some utilities were early 
adopters, proactively updating their on-site wastewater treatment. Others 
held off and deferred committing to the multi-million-dollar upgrades of 
their water operations until a final rule had been passed.

It’s because of those payouts and regulatory fatigue that utilities appear 
to be pressing pause on wastewater spending, at least for now. It also may 
be due to the fact that the remaining thermoelectric facilities recently have 
modernized their water and wastewater systems.  

According to the Black & Veatch survey, more than one of every five 
respondents said they anticipate their utility making no investments in 
water supply and treatment infrastructure in the next three years. Eleven 
percent envision spending $1 million to $10 million, with just 9 percent 
anticipating spending more than $10 million. More than half (53 percent) 
simply don’t know (Figure 28).

Drilling down a little further, such spending outlooks vary according to the 
residents of the utility’s service area. Two-thirds of the utilities that serve 
fewer than 500,000 residents planned to make no investments in the next 
few years. In population centers of more than 2 million people, more than 
one-third of utilities — 34 percent — anticipated infrastructure spends of 
more than $10 million, edging the 32 percent who planned no investments 
(See page 55).

Amid that thrift, many utilities are fostering relationships with water and 
wastewater utilities, specifically to obtain reclaimed water for use in the 
cooling tower processes. An overwhelming majority of surveyed utilities 
with populations of 500,000 to more than 2 million said they considered 
on-site recycled and reused wastewater as their top viable options. 
Treated municipal wastewater was the second workable option among 
the same audience. (See page 55).

Without question, such complexities come with a buffet of options 
and price tags. In a sector clearly not averse to seeking outside advice 
from companies with a breadth of utility knowledge, one-quarter 
of respondents say they would value consultation about water and 
wastewater treatment. Seventeen percent said they would welcome 
a water supply and management assessment, while 13 percent would 
embrace advice about engineering, procurement and construction and 
design-build-operate-maintain capabilities.

With regulations and water resilience concerns continuing to evolve, 
now may be the time for utilities to reconsider their water-management 
practices and approaches. ■

Figure 28

How much capital do you plan to 
invest in water/wastewater supply 
and treatment infrastructure over 
the next three years? (Select one) 

21.8%  
No investments   

 anticipated

5.8%  Less than $1 million

10.5%  $1 million to $10 million

8.7%  More than $10 million

53.2%  Don't know

Source: Black & Veatch
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Extremely important 14.4%

Very important 26.9%
Moderately important 18.3%

Slightly important 7.7%

Not at all important 31.7%

Water Survey 
Less than 500,000 500,000-1,999,999 2,000,000 or more

No investments  
anticipated 67.5%
Less than $1 million 7.5%

$1 million to $10 million 15.0%

More than $10 million 10.0%

Recycle and reuse wastewater  

within facilities 25.3%

Treated municipal  wastewater 25.3%

Stormwater runoff 21.5%

Impaired groundwater supplies 16.5%

Impaired surface water supplies 11.4%

None of the above 49.4%

<

<

BY POPULATION

How much capital do you plan to invest in water/wastewater supply  
and treatment infrastructure over the next three years?* 

Extremely important 20.1%

Very important 36.7%
Moderately important 22.3%

Slightly important 7.2%

Not at all important 10.8%

Extremely important 22.0%

Very important 26.6%

Moderately important 27.8%
Slightly important 7.9%

Not at all important 15.4%

No investments  
anticipated 32.8%

Less than $1 million 15.5%

$1 million to $10 million 37.9%
More than $10 million 13.8%

No investments  
anticipated 32.3%

Less than $1 million 8.3%

$1 million to $10 million 25.0%

More than $10 million 34.4%

Which alternative water supplies would you consider as viable options 
within your organization?**

Recycle and reuse wastewater  
within facilities 58.3%
Treated municipal wastewater 38.1%

Stormwater runoff 29.8%

Impaired groundwater supplies 13.1%

Impaired surface water supplies 15.5%

None of the above 20.2%

Recycle and reuse wastewater  
within facilities 64.6%
Treated municipal wastewater 33.9%

Stormwater runoff 26.8%

Impaired groundwater supplies 18.1%

Impaired surface water supplies 15.0%

None of the above 21.3%

= 500,000 People *Select one, by population served               **Select all that apply

$

Source: Black & Veatch

How would you define the priority of water management for your utility?*
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Integrated Infrastructure 
Accelerates Asia Energy 
Transition 
By Narsingh Chaudhary

Governments across Asia are tapping innovations in generation, 
transmission and distribution technologies in the power grid to 
meet increasing energy demand in a sustainable manner.

The increased energy demand is a result of rapid population and 
economic growth in the region. The International Renewable Energy 
Agency's (IRENA) 2018 Renewable Energy Market Analysis shows that 
energy consumption in Southeast Asia, for example, has doubled in the 
past two decades. Industry analysts expect the demand for energy to 
continue growing throughout Asia in the next few years.

Embracing energy transition is core to market growth. While many 
economies are incorporating more renewable energy generation into their 
energy portfolio to address universal electrification and sustainability 
goals, conventional power generation remains a baseload mainstay for 
most developing economies as governments strive to bring electrification 
to remote areas.

In search of innovative, flexible processes and modernized technologies 
that yield efficient and consistent delivery, investments in both smaller, 
higher-volume construction projects and large, complex engineering, 
procurement and construction (EPC) projects support reliable and 
sustainable energy. Digitalization, automation, analytics and other high-
tech practices are providing holistic views of the power infrastructure to 
increase efficiencies and reduce overhead costs.
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Portfolio Diversification
Regional governments are making good progress in 
supplying affordable and reliable energy by advancing 
the implementation of emerging technologies. 

The International Energy Agency (IEA) reports that 
more than 90 percent of the population in Asia’s 
developing countries has access to electricity. In 
2000, the share of people with access to electricity 
was 62 percent.

This result can be attributed to the region’s foresight 
of investing in integrated power infrastructure to 
rebalance its energy portfolios.

An integrated power infrastructure takes advantage 
of different generation, transmission and distribution 
technologies to help utilities overcome the pitfalls 
of aging infrastructure assets while meeting rising 
customer demand for energy that is renewable and 
reliable. Portfolio diversification offers improved 
operation efficiencies while mitigating extreme 
weather risks.

The IEA also forecasts in its Southeast Asia Energy 
Outlook 2017 that demand for natural gas will grow 
by 60 percent by 2040 due to rising consumption in 
power generation and industry. LNG production and 
shipping technologies, particularly FLNG, also are 
maturing, supporting conventional generation as an 
important aspect of a diverse energy portfolio.

Viable power generation options depend on factors 
such as the cost of technologies, local resource 
availability, topography and population density. 
Regional governments have discovered that grid-
connected generation may be ideal, but at the same 
time there is a role for distributed power generation. 

For example, distributed power generation 
incorporating renewable energy sources, or 
microgrids, offers autonomous energy that is efficient, 
reliable and environmentally friendly for places prone 
to natural disasters or have little infrastructure.

Microgrids and hybrid systems ease dependence on 
the national grid while enabling a more reliable and 
consistent supply of power by stabilizing fluctuations in 
output from the intermittent renewable resources. By 
optimizing output and reducing variability, these systems 
improve the bankability of renewable energy projects.

Harnessing Renewable Energy
With the costs for renewable energy technologies 
decreasing, renewable energy presents the potential 
to scale up cost-competitive electrification with a 
low-carbon footprint. The IRENA forecasts that cost 
reductions, particularly for solar and wind power 
technologies, will continue into the next decade. 

In anticipation of harnessing a larger amount of 
renewable energy, regional governments are investing 
in battery storage systems and conventional gas-
fired plants to stabilize the grid by mitigating the 
intermittency issues of renewable energy.

Adopting battery technology allows the region to store 
renewable energy during peak production periods 
and release it at times of high demand, or when the 
weather is unsuitable for renewable generation from 
wind or solar.

The quick-start capability of gas-fired power plants 
balances system loads and maintains grid stability during 
periods of high demand — when renewable capacity 
alone is insufficient or when there is not enough wind or 
sunshine to generate wind or solar power.

With the costs for renewable energy technologies decreasing, 
renewable energy presents the potential to scale up cost-competitive 
electrification with a low-carbon footprint.

"
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Evolving Consumption Drivers
The region’s anticipated demand in electrification also 
is driven by new technologies.

EVs are just one example. Southeast Asia's growing 
transport sector, for example, shows potential for 
increased deployment of renewable energy. IRENA 
and the ASEAN Centre for Energy (ACE) estimate 
that by 2025, 20 percent of passenger automobiles 
could be electrified to meet the region’s growing 
demand for mobility and sustainability. The region 
is investigating possibilities for building up its EV 
charging infrastructure.

In countries where EV uptake is becoming widespread, 
we are seeing unprecedented market changes as EV 
owners begin to offer spare battery capacity, or sell 
unused power, to power companies and distribution 
companies. 

At the same time, the market is redefining 
traditional and nontraditional clients and their 
power requirements. Nontraditional clients such as 
corporations in both the commercial and industrial 
sector are setting new paths for renewables 
procurement as they seek greater reliability while 
contributing to their sustainability goals.

Data centers are an example of a nontraditional 
client. To provide uninterrupted, reliable services, 
data centers require uninterrupted, reliable sources of 
power. Electricity accounts for about 40 percent of a 
data center’s operating costs.

To ensure uninterrupted service, most data center 
operators will generate some, if not all, of their 
own electricity. This usually is achieved by a mix 
of renewable and thermal energy sources, battery 
storage and grid connectivity all managed by smart 
power distribution technology — creating a microgrid.

Microgrids can offer resilience, as well as potential 
revenue streams as power companies often pay major 
users to reduce loads and peak times and will buy 
surplus power generated or stored by the microgrid. 

Smart Grids Expand Potential
Faced with many moving parts in a regional energy 
transition, the region must rely on a mix of grid, 
conventional and renewable power, enabled by new 
technologies to advance more developed economies 
and support market growth. 

Regional governments are turning to digital 
technology and smart grids to optimize the impact 
of individual technologies. Digital transformations 
address core challenges of grid stabilization, peak 
load management, system flexibility and reliability in a 
holistic manner.

Analytics offer competitive advantages that drive 
lower-cost and higher-value solutions plus better-
managed project execution. 

The large quantity of data collected by smart 
sensors are particularly useful for renewable energy 
applications. As wind and sunlight affect power 
generation production, sensors and smart grids ensure 
that renewable energy plants are operating to their 
optimal potential. This promotes grid stability and 
addresses the intermittent nature of renewables.

On the other hand, incorporating digital 
transformation, such as predictive asset maintenance, 
offers forecasting and real-time monitoring. Smart 
grids are helping operators identify synergies through 
capabilities such as fault prediction and dynamic 
maintenance, investment optimization, energy 
efficiency and better prediction. 

While pushing ahead with development, governments 
are mindful that infrastructure projects — including 
those in the power sector — are affected by time 
overruns, placing project viability at risk. Delays in land 
acquisition and site handover remain key reasons for 
schedule overruns during the pre-execution phase. To 
mitigate project risks, they are teaming up with business 
partners that provide quality EPC solutions at varying 
scales with consistent execution and safety practices.

Regional progress will continue. However, the energy 
transformation timeline is accelerating.
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Regional Progress
India
Transformation in the Indian power sector is a 
process of evolution rather than revolution.

While some changes are radical — the 175-GW 
capacity target for renewable energy by 2020, 
or the universal extension of power supplies 
proposed in Saubhagya — other changes are less 
substantial, but they nonetheless contribute to a 
better holistic performance. For example, despite 
the significant strides in installed renewable 
energy capacity, coal will remain central to India’s 
baseload generation for the foreseeable future. 
About 60 percent of India’s installed power 
capacity is coal-based. This is set to increase to 70 
percent by 2026, according to BMI Research. 

The potential to buffer intermittent renewable 
sources of power is recognized. Oil minister 
Dharmendra Pradhan noted publicly last year that 
gas-based power can play a big role in integrating 
India’s renewables to the grid.

India has surplus generation capacity, yet many 
Indians lack access to the grid, and communities 
still suffer frequent power outages. Modernizing 
the transmission system and improving the 
financial stability of the distribution companies 
are central to addressing these challenges. For this 
reason, Ujwal DISCOM Assurance Yojana (UDAY) 
— a government initiative to improve the financial 
stability and operational performance of state 
distribution companies — is among the power 
sector’s most significant undertakings. 

Malaysia
Malaysia is developing a new roadmap for energy 
transition called the Renewable Energy Transition 
Roadmap 2035. The roadmap aims to increase 
renewable energy in the national power mix to 20 
percent of installed capacity by 2025.

To increase electricity generation from renewable 
energy, the Energy Commission opened up the 
third cycle of the large scale solar (LSS) scheme 
in February 2019. To date, the government has 
implemented two LSS project cycles with an 
installed capacity of 958 megawatts (MW).

Singapore
Singapore is investing in the research and 
development (R&D) of energy storage systems to 
complement the harnessing of solar energy. The 
following two Energy Market Authority (EMA) 
partnerships amount to $12 million:

•  EMA-PSA Singapore: To transform PSA’s port 
operations and help reduce overall energy usage 
and carbon emissions. The partnership includes a 
joint R&D grant call for innovative solutions in smart 
grid technologies and energy management; and

•  EMA-Shell Singapore: To nurture local energy 
startups and help them translate their solutions 
for the market. This partnership aims to provide 
capable building and funding for solutions 
in emerging areas such as distributed power 
generation, energy storage systems and the 
Internet of Things.

Thailand
Electricity Generating Authority of Thailand 
(EGAT) is tapping on energy and pumped storage 
to increase the power generation capacity of its 
main power plants, in the absence of renewable 
energy. Two pilot projects that exemplify the 
strategy for battery energy storage systems are 
the Bamnet Narong power station in Chaiyaphum 
and the Chaibadan power station in Lopburi, 
featuring demand side management, power line 
communication with smart grid and renewable 
forecast center.

At the same time, EGAT is applying Big Data to 
systematically store data in power plants. The data 
is accessed efficiently using artificial intelligence 
(AI) to analyze and process operations together. 
This AI system will be featured for the first time at 
EGAT’s North Bangkok and Chana power plants. 

EGAT also has piloted the hydro-floating solar 
hybrid project with capacity of 45 MW, the first 
largest hybrid power project in the world, advancing 
the countries diversity in power generation.
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Southeast Asia is investing in renewable energy plants 
that can be integrated into existing power grids or 
function as standalone facilities in the pursuit of 

universal electrification and sustainability.

One area that has attracted interest is floating solar systems. 
Floating solar systems, or floatovoltaics, refer to the 
deployment of  PV panels on the surface of water bodies. 

With solar energy generation requiring large areas for PV 
panels to be laid, floating solar systems present a solution 
that effectively can address land acquisition issues. The 
business case for floating solar technologies is strong in 
markets that are balancing high population density and 
competing uses for available land. Floatovoltaics on a 
hydro-dam reservoir offers easy access to power evacuation 
to grid and a hydro-floating solar hybrid solution for 
improved grid performance.

Thailand plans to build its largest floating solar farm  
(325 MW) at Sirikit Dam. The Sirikit project is scheduled  
for completion in 2035. Thailand plans to float 16 solar 
farms with a combined capacity of more than 2.7 GW in 
nine of its hydroelectric dam reservoirs by 2037.

Singapore will be deploying a 50-megawatt peak (MWp) 
floating solar PV system by 2021. Two other 1.5-MWp 
floating solar PV systems are being implemented on Bedok 

and Lower Seletar reservoirs. When the floating systems on 
Bedok, Lower Seletar and Tengeh reservoirs are completed, 
there will be a total solar capacity of 57 MWp.

Hong Kong successfully installed its first pilot floating 
solar system at Shek Pik Reservoir in 2017 for supplying 
electricity to the nearby pumping station of the reservoir. 
This was followed by a second pilot at Plover Cove 
Reservoir, which was successfully installed in the same 
year, for supplying electricity to the nearby air compressor 
house of the reservoir. Each pilot was designed for a 
generation capacity of 100 kW. Each of the system can 
generate as much as 120,000 units (kilowatt hours) of 
electricity annually.

The Philippines' first and biggest floating solar (FPV) testbed 
is under construction in Laguna Lake.  The project aims to 
investigate the effectiveness of combining the technology 
with a screw piling method to withstand typhoons.

Floating solar projects in India include a 10-kW 
farm in Kolkata, a 100-kW farm by Indian energy 
conglomerate NTPC in Kerala and a 2MW farm by Greater 
Visakhapatnam Smart City Corporation Limited (GVSCCL) 
in Visakhapatnam. NTPC has issued a tender for 70 MW of 
grid-connected floating solar at its Rajiv Gandhi Combined 
Cycle Power Plant in Kayamkulam, in the state of Kerala.

Floating solar farms
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UK Electricity Market:  
An Imbalance of Power
By Peter Hughes

The power generation market is awash with misconceptions. Not 
the least of which is the misconception about who “invented” 
electricity — noting, of course, that electricity is a form of energy 

and it occurs in nature, so technically it was never “invented” but more 
accurately it was “discovered.”

Some give credit to Benjamin Franklin’s experiments of 1752, when he 
reportedly used a kite and a key in a storm to establish the connection 
between lightning and electricity. But the truth about the discovery of 
electricity is more complex than a man flying his kite. 

In about 600 B.C., the ancient Greeks discovered that rubbing fur on 
amber (fossilized tree resin) caused an attraction between the two — 
the Greeks had discovered static electricity. In the 1930s, archeologists 
discovered pots with sheets of copper inside that they believe were 
used as batteries to produce light at ancient Roman sites. Although 
contested by some, it has been reported that similar devices were found 
in archeological digs near Baghdad, suggesting ancient Persians may have 
also used an early form of batteries.

Ironically, in the context of Great Britain’s power generation market — 
once the envy of free-marketeers around the world —we head back in 
2019 toward technologies that may have been deployed by the ancient 
Persians to support our electricity network.

The Climate Change Agenda
In January 2019, Sir David Attenborough, the 92-year-old British 
naturalist, delivered a compelling speech at the opening ceremony of 
the World Economic Forum annual meeting in Davos, Switzerland. He 
called on businesses and governments to find a “practical solution” to the 
issue of climate change, adding that without action on climate change, 
civilization would collapse. It was up to humans, he said, to use their 
natural problem-solving skills to find a solution.
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In April 2019, climate change protesters filled the 
streets of central London, bringing many of the 
streets to an eerie standstill. The Extinction Rebellion 
movement, backed by many senior academics, 
politicians and scientists, prompted the United 
Kingdom`s Environment Secretary, Michael Gove, 
to state that “the UK has not done nearly enough, 
suddenly in the past few years it has been inescapable 
that we have to act. The time to act is now, the 
challenge could not be clearer, you have been heard.”

The wind of change, blowing more strongly than in 
any other previous generation, is upon us — and for all 

The UK’s Impressive  
Low Carbon Journey
Wind 
The UK is one of the best locations for offshore wind power 
in the world and is considered the best in Europe. The 
deployment of wind powered generation has been a historic 
success and in 2016, for the first time, the UK generated more 
electricity from wind power than from coal.  

Wind power delivers a growing percentage of the electricity 
of the UK and by the end of April 2019, it consisted of 
9,702 wind turbines with a total installed capacity of over 
20.8 GW (12,904  MW of onshore capacity and 7,895 MW 
of offshore capacity). This placed the UK as the world's sixth 
largest producer of wind power. 

The deployment of UK wind power generation looks certain 
to continue, with experts predicting that more than 30 GW 
will be available to generate by 2025. 

Solar
Great Britain’s weather, not famed for outdoor barbeques, 
beach parties and blistering sunshine, has warmed to 
solar power. Solar power represented a very small part of 
electricity production in the UK until the 2010s, when it 
increased rapidly; for most of that decade, new installations 
were subsidized with a feed-in tariff (FIT) and the cost of PV 
panels was falling. 

As of 2019, installed capacity was more than 13 GW; 
however peak generation is less than 10 GW. As panels 
have a capacity factor of about 10 percent in the UK 
climate, average annual generation is roughly the installed 
capacity multiplied by 1,000 hours, or slightly under 13 
terawatt hours in 2018, somewhat under 5 percent of UK 
electricity consumption. 

In addition to wind and solar, the UK has an impressive 
lineup of renewable energy sources such as biofuels, 
hydroelectric, geothermal and tidal, all of which come 
together to position the UK as one of the leading countries 
driving forward the low carbon agenda. In 2018, one-third 
of the UK’s demand was met by renewable energy alone. 

the right reasons. However, the concept of an electric 
grid entirely powered by renewables remains a distant 
goal, given the limits of current technologies and the 
intermittency of wind and solar energy.  

The Stalwarts of the UK Energy System 
Much like the contributions of the Greeks and 
Persians, whose efforts in discovering electricity 
have been overshadowed, it would be improper 
not to acknowledge the stalwarts of Great Britain’s 
generation landscape.
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As the UK’s aged coal-fired generation capacity heads 
toward exiting the system in 2025 — if not before — 
two forms of generation work with renewables to meet 
the UK’s electricity demand, 365 days a year, whatever 
the weather.

Our reliance on nuclear and gas-fired capacity cannot 
be understated and, in many regards, both forms of 
generation have suffered from lack of a clear, coherent 
energy policy and major under-investment.

Nuclear: Back in 2006, Tony Blair told Britain’s biggest 
business lobby that the country needed a new generation 
of nuclear reactors or it risked becoming dependent 
on imported fossil fuels while missing commitments 
to reduce greenhouse gas emissions. “If we don’t take 
these long-term decisions now, we will be committing 
a serious dereliction of our duty to the future of the 
country,” the then-prime minister said in a speech at the 
Confederation of British Industry’s annual dinner.

Thirteen years later, just one plant is under construction 
— the Hinkley Point C project being built by EDF France’s 
state power company in southwest England. Other 
projects, such as Moorside (developed by Toshiba) and 
Wylfa (developed by Hitachi), have been suspended and 
others still in the development phase such as Sizewell 
C and Bradwell B remain optimistic. But such optimism 
maybe unfounded unless the UK government engages to 
provide meaningful financial support.

The cancellation of Hitachi’s 2.9-GW Wylfa project 
recently prompted Laurent Segalen, a managing 

partner at Megawatt-X in London, who advises on 
financing wind and solar projects to declare, “the UK 
nuclear renaissance is a zombie.” 

To put the UK nuclear generation industry in context, 
one should remember that nuclear is a low carbon 
option and during 2018 it met 19.5 percent of the UK’s 
demand. The issue, of course, is that many of the 
nuclear plants are heading toward retirement after 
supporting the UK well beyond their original design 
life, and the country has little by the way of a carbon-
free baseload power replacement.

Gas: Back in the early 1990s, under then-Prime 
Minister Margaret Thatcher, the “Dash for Gas” was 
the shift by the newly privatized electricity companies 
toward generation of electricity using natural gas. 

There were three key reasons for this shift:

●● Political: The privatization of the UK electricity 
industry in 1990; the regulatory change that allowed 
gas to be used as a fuel for power generation; 

●● Economic: The high interest rates of the time, which 
favored gas turbine power stations that were quick 
to build when compared to coal and nuclear power 
stations, which were larger but slower to build; the 
decline in wholesale gas prices; the desire by the 
regional electricity companies to diversify their 
sources of electricity supply and establish a foothold 
in the profitable generation market; and 

●● Technical: Advances in electricity generation 
technology (specifically combined cycle gas turbine 

In 1990, gas turbine power stations made up 5 percent of the 
UK's generating capacity. By 2003, the new CCGTs made up 
approximately 30 percent. 

"
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generators (CCGTs) with higher relative efficiencies 
and lower capital costs). An underpinning factor in the 
dash for gas was the development of North Sea gas. 

●● In 1990, gas turbine power stations made up 5 
percent of the UK's generating capacity. By 2003, 
the new CCGTs made up approximately 30 percent.  
Ironically, one of the benefits we crave today, which 
was not publicized at the time, was the reduction of 
carbon emissions that materialized when switching 
from coal to gas, given CCGTs typically generate 
around 50 percent of the carbon of a similar sized 
coal fired plant.

Today in 2019, the UK has in excess of 32.2 GW 
of installed gas-fired capacity — which is flexible 
and therefore well placed to balance demand with 
renewables. Indeed, as many industry experts point out, 
gas has enabled the deployment of renewables, because 
intermittent forms of renewable capacity, such as wind 
or solar, cannot be on the grid, without gas to replace it 
when the wind doesn’t blow and sun doesn’t shine.

In 2018, gas-fired capacity met roughly 40 percent 
of the UK demand. Given the gas dominance and 
the fact it enables renewables to operate effectively 
means any suggestion of its demise in the short term 
is another one of the UK power market’s myths.  

As with nuclear, much of the capacity is heading toward 
retirement and all of which is much less efficient than 
today’s modern counterpart. What is missing is the 
commercial incentive to encourage new-build capacity 
into construction and onto the grid.

UK Generation “Resilience” Strategy
Interconnectors: The UK has developed electrical 
interconnectors, providing the ability to import and 
export power to the European Union (EU). At the end 
of 2018, the UK had four GW of interconnectors with 
a further 13 GW of capacity in planning.  

In 2018, net imports from interconnectors met just 
5.7 percent of UK electricity supply. These links, many 
of which were developed before the vote for Britain 

to leave the EU (BREXIT), provide added flexibility 
for the UK system to cope with peaks in demand and 
surpluses of electricity.

Energy Storage: The UK energy storage market has 
demonstrated significant growth in recent years with 
infrastructural and regulatory developments showing 
both private and public commitment to increasing the 
role of storage on the UK electricity grid.

In the last T-4 capacity market auction, pumped 
storage accounted for 2.5 GW, equating to about 
seven-tenths of a percent of the UK`s electricity 
demand in 2018.  

Battery storage is anticipated to increase dramatically 
in the short to medium term, evidenced in the volume 
of planning applications being submitted. Back in 
2012, applications to install battery storage totaled 
just 2 MW; by contrast, in 2018 that figure soared to a 
cumulative total of 6,874 MW.  In addition, the capacity 
of each battery storage project is increasing; in 2016, 
they averaged 10 MW per project. In 2018, that grew 
significantly to over 27 MW — noting that 92 percent of 
planning applications for storage projects are approved 
for the first time by planning authorities. 

Mind the Gap
“Please mind the gap” is a term used frequently on 
Great Britain’s railway system to highlight the risks 
when alighting from trains. In recent times, it is a term 
used all too often to describe the tightening capacity 
margins on the UK’s power generation landscape, 
which is set to worsen.

Capacity margins are expected to tighten to less than 
7 percent in 2020, with further pressure materializing 
as the coal, nuclear and aged CCGTs enter retirement. 
To put this into a global context, the average capacity 
margins in other countries are forecast as follows for 
2020: Japan 10 percent, United States 11 percent to 16 
percent, Germany 18 percent, China 27 percent and 
Singapore more than 40 percent.
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Experts predict that without any new build 
development — beyond those developments already 
in construction — the UK security of supply could be 
compromised as early as 2025, at which point we 
could see negative capacity margins.

One answer to meet this challenge, but unlikely to 
be desirable by everyone, is the new build of CCGT 
plants. Such plants can be built within four years, 
incorporating carbon capture storage facilities and be 
used to balance out the intermittency of renewables. 

Longer term, nuclear power provides the obvious 
answer to providing the most reliable baseload 
capacity, in a low carbon manner.

100-Percent Renewables Now?
Extinction Rebellion hailed the recent London protests 
as a huge success, and data suggested they caused a 
five-fold increase in the number of online searches for 
“climate change” and the awareness of what has been 
called an unprecedented global emergency.

The UK’s drive for renewables is strong and will 
continue to gain momentum. The immediate cessation 
of using fossil fuel-derived power generation, as some 
have called for, would require major sacrifices. Based 
upon the electricity sources that met the demand of 
2018, this change would equate to the immediate 
withdrawal of 46.1 GW (coal 13.9 GW and gas 32.2 
GW) of installed capacity, reflecting a reduction 
of nearly half — 47.4 percent — of the UK’s power 
generation capacity. Such a course of action likely 
would generate mass protests and might put at risk the 
general public’s support for tackling climate change. 

The Wind of Change 
As we head down our journey of combining the 
objectives of reducing carbon emissions and serving 
increasing power demands, it appears we need to 
accept two basic principles:

1) The deployment of renewable energy must 
continue, and it must continue in the knowledge 
that our journey in moving toward a lower carbon 
generation mix will take investment. We must all 
make that investment and accept together the 
affordability challenges and the repayment of that 
investment, with the full knowledge that, not to do 
so would be unforgiveable. 

2) We also need to be cognizant of the fact that 
gas-fired generation is a prerequisite to support 
the long-term, large scale deployment of 
renewables into our energy system as it fills the 
gap when weather conditions do not support 
wind or solar generation. Nuclear power, whilst 
it has affordability challenges, provides the most 
practical, low carbon solution to provide the most 
reliable form of baseload capacity.

It appears the time for flying kites in the face of Great 
Britain’s low carbon future is at an end, and informed 
action needs to be enacted without delay.

What is required is a coherent government 
intervention that provides the policies, the incentives 
and a framework from which to support the 
development of new gas, nuclear and renewables 
generation capacity — before the capacity margins 
tighten further and challenge the grid’s ability to meet 
the country’s increasing power demand. ■
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2019 Report 
Background
The Black & Veatch 2019 Strategic Directions: Electric Report is a compilation of 
quantitative and qualitative data and analysis from industrywide surveys. This 
year’s online survey was conducted from 10 May 2019 through 29 May 2019 
and reflects the input of nearly 900 qualified, predominantly North American 
utility, municipal, commercial and community stakeholders.

A total of 672 qualified utility, municipal, commercial and community 
stakeholders completed the full survey. Because the survey was 
administered online, the amount of self-selection bias is unknown; therefore, 
no estimates of sampling error have been calculated. The following figures 
provide additional details on the participants in this year’s survey.



ELECTRIC SERVICES PROVIDED

Utilities
What service(s) does your organization provide? 
(Select all that apply)

Electric distribution 38.9%

Distributed/renewable generation 31.1%

Combined electric and water or  
natural gas services provider 27.1%

Bundled transmission & distribution 26.9%

Regulated generation 26.9%

Bundled generation and transmission 22.0%

Vertically integrated electric utility 20.5%

Merchant generation 15.1%

Transmission only 4.8%

Merchant distribution 4.6%

Other 5.0%
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ORGANIZATION TYPE

Does your organization distribute, transmit, 
generate, retail or sell electricity? (Select one)

83.6%  
Yes     I     16.4%  No

ELECTRIC SERVICES PROVIDER TYPE

Non-utilities
Which of the following best describes your 
organization's role in the electric industry?  
(Select one choice)

18.5%  Architect, engineering, procurement 
and/or construction company

17.8%  Manufacturer, original equipment  
manufacturer (OEM) or manufacturing  
sales agency/rep

14.4%  Management, economic, strategic or 
other consulting firm

13.7%  Consulting firm

35.6%  Other organization that is part of the 
electric industry

PRIMARY BUSINESS REGION

In which regions of the United States is your 
organization located and/or provide services?    
(Select all that apply)

New England 21.2%

Mid-Atlantic 31.5%

North Central 47.1%

Great Plains 20.7%

Southeast 35.8%

South Central 34.3%

Southwest 23.1%

Rocky Mountain 20.8%

Northwest 18.2%

Other U.S. 
locations 9.8%

Source: Black & Veatch

Source: Black & Veatch

Source: Black & Veatch

POPULATION SERVED

What is the estimated population served by your 
organization? (Select one)

11.0%  Less than 100,000

9.5%  100,000-499,999

11.9%  500,000-999,999

16.5%  1,000,000-1,999,999

51.1%  2,000,000 or more

Source: Black & Veatch

Source: Black & Veatch
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LEGAL NOTICE 

Please be advised, this report was compiled primarily based on information Black & Veatch 
received from third parties, and Black & Veatch was not requested to independently verify any of 
this information. Thus, Black & Veatch’s reports’ accuracy solely depends upon the accuracy of 
the information provided to us and is subject to change at any time. As such, it is merely provided 
as an additional reference tool, in combination with other due diligence inquiries and resources of 
user. Black & Veatch assumes no legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, or process disclosed, nor does Black & Veatch represent that its use 
would not infringe on any privately owned rights. This Survey may include facts, views, opinions and 
recommendations of individuals and organizations deemed of interest and assumes the reader is 
sophisticated in this industry. User waives any rights it might have in respect of this Survey under any 
doctrine of third-party beneficiary, including the Contracts (Rights of Third Parties) Act 1999. Use 
of this Survey is at users sole risk, and no reliance should be placed upon any other oral or written 
agreement, representation or warranty relating to the information herein. 

THIS REPORT IS PROVIDED ON AN “AS-IS” BASIS. BLACK & VEATCH DISCLAIMS ALL 
WARRANTIES OF ANY KIND, EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, 
ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-
INFRINGEMENT. BLACK & VEATCH, NOR ITS PARENT COMPANY, MEMBERS, SUBSIDIARIES, 
AFFILIATES, SERVICE PROVIDERS, LICENSORS, OFFICERS, DIRECTORS OR EMPLOYEES SHALL 
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF OR RELATING TO THIS REPORT OR RESULTING FROM THE USE OF THIS REPORT, 
INCLUDING BUT NOT LIMITED TO DAMAGES FOR LOSS OF PROFITS, USE, DATA OR OTHER 
INTANGIBLE DAMAGES, EVEN IF SUCH PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF  
SUCH DAMAGES.

In addition, user should place no reliance on the summaries contained in the Surveys, which are not 
intended to be exhaustive of the material provisions of any document or circumstances. If any point 
is of particular significance, reference should be made to the underlying documentation and not to 
this Survey. This Survey (and the content and information included therein) is copyrighted and is 
owned or licensed by Black & Veatch. Black & Veatch may restrict your access to this Survey, or any 
portion thereof, at any time without cause. User shall abide by all copyright notices, information, 
or restrictions contained in any content or information accessed through this Survey. User shall not 
reproduce, retransmit, disseminate, sell, distribute, perform, display, publish, broadcast, circulate, 
create new works from, or commercially exploit this Survey (including the content and information 
made available through this Survey), in whole or in part, in any manner, without the written consent 
of Black & Veatch, nor use the content or information made available through this Survey for any 
unlawful or unintended purpose.



© Black & Veatch Corporation, 2019. All Rights Reserved.  
The Black & Veatch name and logo are registered trademarks 
of Black & Veatch Holding Company. REV 2019-08 bv.com

Black & Veatch 

P  +1 913 458 2000   |   E  MediaInfo@bv.com   |   W  bv.com


