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Executive Summary

A s the severity and frequency of wildfires 

and other natural disasters — in the U.S. 

and other global regions — have made clear in 

2020, the climate crisis is causing conditions 

that are increasingly destructive, deadly and 

unmanageable. To reverse the course of climate 

change, utilities, companies and jurisdictions 

are committing to significantly reducing carbon 

emissions. These efforts also serve to support 

climate justice and strengthen economies by 

providing new jobs.

That the way forward entails eliminating carbon 

emissions by replacing fossil fuels with clean 

energy (CE) sources is not new. What is new 

is an increasingly ubiquitous commitment to 

transitioning to a CE focus. But what that 

means for each entity differs depending on 

its capacity, budget, geographic location and 

many other considerations. 

As entities create their plans, they must think 

through a variety of factors, including what it 

means to be 100% CE. These factors affect the 

ways in which CE goals are set, planned and 

maintained. 

Entities should be realistic in creating long-

term targets and set robust short-term goals to 

achieve them. In doing so, they must take into 

consideration practical issues like the necessity 

of demand-side participation, the value of 

customer acceptance and program costs. 

Once goals are set, entities must remain flexible 

to accommodate the dynamics of changing 

technology, politics and economic trends. 

With new technologies and energy sources 

being introduced or made more affordable 

all the time, each region has an exciting 

opportunity to determine its best energy mix. 

Entities may not always know the perfect way 

forward but having the willingness to learn will 

enable a successful energy transformation in 

the years and decades to come.  
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Introduction

T he summer of 2020 has brought the worst wildfire season yet to California and other 

parts of the western U.S., as well as other world regions.1 In mid-September, the 

Los Angeles Times reported, “With fire season still beginning, 2020 has already shattered 

the all-time record with 3.2 million acres burned so far.”2  

Such fires are highly destructive to property and contribute to worsening air quality; 

people in the smoke’s path, which can reach thousands of miles, may experience 

diminished health.3 Other natural disasters, such as hurricanes, are growing in intensity 

as well, with “2020…shaping up as one of the worst Atlantic hurricane seasons in the last 

nearly 170 years,” according to MarketWatch.4

Yosemite 
National Park
748,000 acres

Total burned from 
2001-10

7.03 million acres

Total burned from
2011-20

10.8 million acres

San Francisco
30,000 acres

–10k acres

2020: 3.2 million acres

Source: LA Times
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https://www.latimes.com/projects/california-fires-damage-climate-change-analysis/


These disasters, as well as other climate events 

such as droughts, heat waves and melting 

glaciers, are evidence of the climate crisis 

that defines this moment in world history.5 

They serve as a daily reminder to individuals, 

corporations and governments of the urgent need 

to reduce the carbon emissions causing these 

environmental shifts. 

The way forward is to commit to reducing carbon 

emissions as much as possible, as quickly as 

possible. This action will not only serve to mitigate 

the climate crisis. It will also create new jobs as 

the world transitions to clean and renewable 

energy (RE) sources, and support climate 

justice as “resilient, regenerative and equitable 

economies rooted in place-based webs of social 

and ecological relationships” are built, according 

to the Climate Justice Alliance.6 

To that end, cities and states across the U.S. 

and countries all over the world are committing 

to CE targets. For example, California has 

passed legislation for deriving “50% of the 

state’s electricity from renewable resources by 

2030”7 and for “requiring renewable energy and 

zero-carbon resources supply 100% of electric 

retail sales to end-use customers by 2045.”8  

In this report, we explore what 100% 

clean energy means to various experts 

and consider how utilities, companies 

and jurisdictions should approach this 

issue to best reduce carbon emissions 

and continue to meet the needs of the 

public in the next 5 to 10 years.
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According to a report from the UCLA Luskin 

Center for Innovation, “More than a dozen U.S. 

states, districts, and territories and greater than 

200 cities and counties now have committed to 

or have already achieved 100% clean electricity.”9 

G20 nations have committed billions of dollars to 

clean energy initiatives. For example, Canada has 

budgeted nearly US$2 billion “for clean power to 

support renewable generation and storage and 

to transmit clean electricity between provinces, 

territories, and regions, including to northern 

and Indigenous communities.”10 Corporations 

are also doing their part. Large companies like 

Microsoft and Nestlé have recently committed to 

sustainability and carbon-neutral goals.11 

But the transition to clean energy, including RE, 

cannot happen overnight. To increase the share 

of energy sources that support decarbonization, 

entities must remain flexible and incorporate an 

energy mix that combines renewables, storage, 

and power to gas. And they must be flexible in 

their definition of 100% CE. 

In this report, we explore what 100% CE means 

to various experts and consider how utilities, 

companies and jurisdictions should approach this 

issue to best reduce carbon emissions and continue 

to meet the needs of the public in the next 5 to 10 

years. The key is to be proactive and realistic in 

setting, planning and maintaining CE goals.

States That Have Passed 100% Clean Energy Policies or Other Renewable Energy Targets

Has a 100% clean energy target

Has a renewable energy target
Source: UCLA Luskin Center for Innovation 5

https://innovation.luskin.ucla.edu/wp-content/uploads/2019/11/100-Clean-Energy-Progress-Report-UCLA-2.pdf
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T he specific CE goal chosen may be less 

consequential than simply having a goal 

in the first place. Josh Lich, senior director at 

Oracle Utilities Opower stated, “Milestone targets 

for clean energy goals are critically important for 

ensuring continuous investment in clean energy 

sources and toward transformation.” He used 

the example of states that have established 

efficiency resource targets such as set percentage 

reduction targets over a defined period, saying, 

“This gradual arrangement provides certainty 

to the market from a planning perspective, 

prevents price shocks, offers a runway for new 

technologies and programs to be piloted before 

scaling and creates the opportunity to learn from 

customer adoption.” 

In addition to these benefits, according to Chris 

Moyer, Industry Principal at Zpryme Research, 

“Even if it’s 75% or 80%, setting a goal is 

always the first step. It signals to consumers, 

stakeholders and regulators the importance 

society is placing on this issue.” 

The “best” goal for any utility, company or 

jurisdiction is “the one that, first, enables humans 

to address climate change and second, takes into 

consideration how fast we can realistically change 

the makeup of the industry,” suggested Bill 

LeBlanc, chief instigation agent at E Source. The 

key is to be clear about what the goals are and to 

be willing to monitor and adjust them as needed. 

At a high level, the very term “clean energy” 

may be an obstacle to moving forward. LeBlanc 

pointed out that it could mean different things 

— such as carbon-neutral, carbon-free or 100% 

renewable — to different people. He defined 

CE as “a source that produces no particulates, 

methane or greenhouse gases (GHG)” and 

recommended using the term “renewables” when 

initiating conversations with the public, as that 

term is most easily and consistently understood. 

Disagreements over which definitions and goals 

are the most “correct” may be more useful in 

the future when entities are closer to their target. 

Until then, 100% CE is a useful target to strive 

for. According to Stefan Wolf, global VP GTM 

Execution, Industry Business Unit Utilities at SAP, 

it is achievable “with a long-term investment plan.” 

Choosing a Clean 
Energy Goal



Another factor in achievability is understanding all 

relevant elements. Setting CE goals must take the 

following into consideration:

•	Geography. Moyer said, “100% clean 

energy isn’t one-size-fits-all because of 

geography and the climate makeup of each 

area.” By focusing on plentiful regionally 

specific resources like solar, wind, hydro and 

geothermal, entities will be able to achieve 

their CE goals faster and cheaper.

•	Variety. “Flexibility is key and will be enabled 

by gas engines and energy storage, which 

can turn on and off in a matter of minutes in 

response to changes in wind or sunshine,” 

stated Risto Paldanius, VP, Americas at 

Wärtsilä. “This technology is future-proof, as 

energy storage will be essential as we increase 

the amount of renewables on the grid.”  

•	Flexibility. According to a Wärtsilä white 

paper, titled “The path towards a 100% 

renewable energy future,” “increasing flexibility 

in every part of a power system is vital to 

achieve high renewable integration.”12

•	Customer needs. “How quickly we 

can reach goals is largely dependent on 

what customers want,” stated Moyer. 

“As renewables become more affordable, 

customers will be more willing to pay  

for them.” 

•	Technology. In addition to solar panels 

and wind turbines, other technological 

advancements are available, such as energy 

management systems, which provide data 

that can help identify the most flexible, 

economical and environmentally friendly 

energy options.

•	Costs. Aggressive CE goals may be costlier 

for some jurisdictions and utilities than others 

based on where they’re located.

•	Scalability. Entities must consider 

whether they’re able to build the necessary 

infrastructure to produce CE themselves or 

whether they must develop transmission 

projects to import it. 
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Is 2030 the New 2050? 

Many climate action goals are targeted to 2040 

or 2050 but some experts say they could 

easily be met by 2030. By that time, energy storage 

will be more effective and affordable, promising 

new technologies will be more widely deployed and 

regions rich with renewable resources will be further 

along in integrating them into local grids.13 

“I can see a pathway to 2030,” said LeBlanc. “Solar 

and wind are very good options now. The western 

part of the U.S. can use solar as it gets cheaper. 

And wind is plentiful in the Midwest and is much less 

expensive than it was 10 years ago.”

Another piece of good news is how far many 

areas have already come in meeting CE goals. 

Approximately 40% of the U.S. grid is already clean, 

with 20% provided by nuclear sources and about 

18% provided by renewables.14 In some places, 

RE provides up to 65% of the energy, thanks to 

resource distribution technologies like energy 

management platforms.15 

8



L ong-term CE goals are important but, as with 

all major initiatives, the devil is in the details. 

That’s why, for utilities in particular, short-term 

goals that support long-term targets may be even 

more essential. 

To support the most effective way forward, 

LeBlanc suggested that policy makers and 

regulators issue the high-level goals and allow 

utilities to work out the details. He said, “With this 

approach, utilities can innovate and experiment 

with different methods, technologies and 

consumer programs.” Another way to give utilities 

the opportunity to execute short-term goals is to 

open up markets. “When utilities were allowed 

to buy from third parties, that made a huge 

difference because wind and solar innovators 

came in and that competition can be so helpful 

for advancing technology,” stated LeBlanc. 

Technology providers are becoming experts in 

energy innovation as well. For example, Wärtsilä 

has delivered a 70 MW energy storage system 

to a renewable developer in the California 

Independent System Operator (CAISO) energy 

market. According to a Wärtsilä press release, 

it “will be paired with Wärtsilä’s GEMS platform 

to maximise system efficiencies and will add 

renewable power to the grid at times when it 

otherwise wouldn’t be available.”16 

Another highly effective short-term strategy is 

including programs that take into consideration 

the impact of energy efficiency (EE). Lich 

stated, “A switch to low carbon resources 

requires partnership with customers. Utilities 

need to plan for, invest in and build to a system 

where demand matches supply. This requires 

sophisticated technology and close partnership 

with customers so that they can be active 

participants in addressing the intermittency of 

renewable resources.”  

Staying on Target

9



As utilities make the transition, customers also 

come into play as advocates for CE efforts; 

these advocates are crucial for building and 

maintaining the momentum needed to get 

new programs started. To get their support, 

said Moyer, utilities must provide high quality 

customer care and proactive communication. 

Utilities should compare themselves not to other 

utilities, but to companies within industries like 

retail and banking, which he said are “changing 

customer perceptions” with their heavy focus on 

a frictionless customer experience (CX).17

Wolf also stressed the importance of customer 

adoption and acceptance. “You can make a 

comparison to where customers were 10 to 15 

years ago with smart metering,” he observed. 

“Some were opposed to new technology or to 

the cost associated with it. In the case of clean 

energy sources, such as having solar or turbine 

farms in their backyards, utilities should reach out 

early on to community influencers who can get on 

board and take more customers with them.” 

Clean Energy and Economic 
Growth Goals are Aligned

While cleaning up the atmosphere is the driving reason to set, plan and maintain CE goals, there is 

another compelling reason to move in this direction: economic expansion. As the world recovers from 

the COVID-19 pandemic and the attendant economic dip, the large-scale grid infrastructure projects 

needed to make CE goals possible could also provide jobs for millions of people.18

Moyer stated, “This transition will be a fantastic chance for wealth generation. It can be done for a 

broad base of tens of millions of Americans and hundreds of millions of people around the world. 

This economic opportunity should be a driver for those who might not be as excited about the 

environmental side of things, who aren’t as concerned with cutting carbon emissions.” 
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Remaining Flexible

Definition of CE 

Wolf pointed out that one of the key elements that could cause utilities to change their 

CE goals is the very meaning of CE. “The definition will change in the coming decades,” 

he said. “It’s a concept that is continually evolving, especially as technology changes.”   

 

Renewables Penetration 

Paldanius explained, “When you have more renewables, you need flexible assets that 

can produce electricity as needed to balance the grid and ensure consistent power. 

This is super important because the more renewables you have, the more flexibility you 

need from the power plant. If you don’t have flexible generation, that will slow down 

growth in renewables.” 

  

Customer Opinion 

Customer opinion is important for enabling utilities to move forward with their CE 

plans. Currently, CE is something most people in the U.S. favor. A recent Pew 

Research Center study found that most (77%) adults in the U.S. prioritize renewables 

over fossil fuels.19 

Utilities and other entities struggle with a variety of challenges in their efforts to determine and 

work toward CE goals. Wolf noted that one of them is not redefining goals and strategies as 

circumstances change. He said, “Clean energy targets, customer opinion, the political climate and other 

factors can all change, so there must be a commitment to revisit plans regularly and adjust them when 

necessary.” The following list outlines these factors and others that can easily disrupt CE  

goals and plans. Entities should review these areas regularly and change course when needed.
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Policy and Politics 

As different political parties take charge, new policies are set, resulting in the 

acceleration or deceleration of various initiatives. For example, following the election of 

11 new Democratic governors in 2018, five U.S. states and Puerto Rico adopted laws 

targeting 100% CE, while three governors issued executive orders with similar goals.20

Economy  

Philosophical differences aren’t the only reason policies change. The economy is a 

driver as well. Wolf explained, “Right now, governments are looking ahead 18-24 

months to get the economy back on its feet. Depending on what priorities come as a 

result, there might be an impact on clean energy goals.” 

Jobs and Retraining 

One part of any CE program should be retraining programs to protect segments of 

the economy that will be negatively impacted, such as the coal industry. The success 

of CE jobs and retraining programs could enable utilities to accomplish CE goals 

sooner than expected. 
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According to Duke Energy, the top three commercial RE sources are wind, hydropower and 

solar, which are often mentioned in discussions about CE.21 But a number of other sources 

and supporting processes are emerging as well. As these new technologies emerge, the path to 

100% CE may become shorter:

•	Biogas – produced by anaerobic bacterial 

degradation of animal and plant wastes

•	Carbon capture – if invented, would  

enable the burning of fossil fuels without 

creating pollution 

•	Electrification – conversion of a machine or 

system to electrical power

•	Energy storage – capturing energy 

produced at one time and storing it for use  

at another

•	Geothermal – power drawn from heat  

from the earth

•	Power-to-X – power drawn from CO2 from 

the air and converted to fuel sources  

(see page 15)

•	Radiant energy – power drawn from 

electromagnetic wave motion

•	Tidal energy – power drawn from the ebb 

and flow of oceans

Future fuels of unknown origin could also have an 

impact on how the transformation occurs.

New Technologies
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Power-to-X Is Key 
to Reaching 100%

As one of the technologies that can currently 

serve to replace fossil fuels, Power-to-X is 

a key component for attaining carbon neutrality, 

but also going beyond 100% CE and achieving 

100% RE. 

Power-to-X is the product that results from 

capturing CO2 from the air to create carbon-

neutral and renewable synthetic fuels. 

Power-to-X providers are already capable of 

combusting 100% synthetic carbon-neutral 

methane and methanol. 

In the future, these synthetic fuels will replace 

fossil fuels because they have a much lower 

impact on the climate. Another key benefit of 

Power-to-X is that it can decarbonize industries, 

transportation and the energy sector using 

existing infrastructure.

Source: Wärtsilä

Input

Process

Output

Electricity 

From Renewable 
Energy Sources

Water (H2O) 
Split Into 
H2 + O2

Power-To-Fuel

Carbon Neutral 
Renewable 

Synthetic Fuel

Carbon 
Dioxide 

(CO2) Captured
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The ideas surrounding 100% CE are quickly evolving 

and already much different from just a few years ago. 

The technologies available now make 100% CE and 

RE goals eminently attainable. The path to get there is 

different for every country, state, and region, each of 

which will need to determine its own best energy mix. 

Yet one thing is the same: each area must reliably 

deliver electricity every day throughout the year. It’s an 

exciting time for CE and RE, with new technologies 

and energy sources becoming available, or simply 

more affordable, all the time. While it takes time for 

entities to learn how to integrate them, being open 

to experimentation and integration is the key to the 

monumental transformation that will take place in the 

coming years.

Conclusion
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Wärtsilä Energy leads the transition towards a 100% renewable energy future. We 

help our customers unlock the value of the energy transition by optimising their 

energy systems and future-proofing their assets. Our offering comprises flexible 

power plants, energy management systems, and storage, as well as lifecycle 

services that ensure increased efficiency and guaranteed performance. Wärtsilä 

has delivered 72 GW of power plant capacity in 180 countries around the world. 

https://www.wartsila.com/energy
https://www.wartsila.com/energy
https://www.wartsila.com/energy
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