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Executive Summary
In recent years, institutional investors worldwide have won substantial advances in corporate disclosures and engagement on  
climate change. Companies across a range of industries have set emissions reductions targets, undertaken scenario planning,  
and made meaningful disclosures of climate-related risks. Moreover, despite the Trump Administration’s announced plan to  
withdraw from the 2015 Paris Agreement, investors joined with mayors, governors, and business leaders across the United States 
in the "We Are Still In" coalition, re-doubling their commitment to meeting the agreement's goals of keeping warming to well  
below 2°C above pre-industrial levels, and pursuing efforts to limit warming to 1.5°C.

Unfortunately, current global commitments and actions still put 
us on track for potentially catastrophic temperature rise. The 
United Nations Intergovernmental Panel on Climate Change 
(IPCC) is the world’s most authoritative global body on climate 
science, and in October 2018 it published a landmark report 
(Global Warming of 1.5°C) in response to an invitation from the 
parties to the 2015 Paris Agreement. The report demonstrates 
that global carbon emissions must decline by nearly half to 2030 
and reach net-zero by 2050 to have at least a 50% chance of lim-
iting warming to1.5°C and avoiding the worst effects of climate 
change. If we fail to do so, humanity will face extreme changes 
to weather patterns and ecosystems, massive economic damage, 
and unprecedented social and political upheaval. For long-term 
investors, these risks are large, quantifiable, and cannot be diver-
sified away.
	 According to the IPCC, global decarbonization of electric-
ity generation is central to achieving net-zero carbon emissions 
economy-wide by 2050, and is a robust feature of both 1.5°C and 
2°C pathways. Electricity decarbonization delivers double ben-
efit, both by eliminating the sector’s own substantial emissions 
and by unlocking the benefits of electrifying other sectors, such 
as transportation. Failure to decarbonize poses material risks for 
electric utility investors. Fortunately, as this report outlines, de-
carbonization can also create significant new opportunities for 
the electric power sector, as electrification of the economy can 
drive substantial demand growth just as the costs of renewable 
energy generation and battery storage are plummeting. Inves-
tors therefore have both a fiduciary interest and obligation to 
ensure that the electric utility industry is on track to achieve net-

zero carbon emmissions by 2050 at the latest.
	 With these imperatives, risks, and opportunities in mind, 
this report surveys the decarbonization commitments and cor-
porate governance of the twenty largest U.S. publicly traded pow-
er generators, which collectively account for nearly 50% of the  
electric power sector’s CO2 emissions. Of these twenty, only one 
(Xcel Energy) has committed to a net-zero by 2050 target. Seven 
others have set long-term targets that are not yet in line with the 
IPCC’s recommendations, and the remaining twelve have not set 
any long-term target at all. None of the companies can yet dem-
onstrate that their capital expenditures are in line with achieving 
a net-zero target, and many have invested heavily in policy-related 
activity opposing efforts to mitigate climate change.
	 As a result, this report recommends that investors call upon 
companies in the power sector to commit to a target of achiev-
ing net-zero carbon emissions by 2050 at the latest, and making 
that commitment within the next six months. Consistent with 
the framework of the Climate Action 100+, a $33 trillion global 
investor network promoting corporate action on climate change,  
we further recommend a set of governance mechanisms that 
utilities should adopt over the next year to ensure that this target 
will be met. These include board-level oversight of the net-zero 
carbon transition, detailed transition planning disclosures, tying 
executive compensation to decarbonization benchmarks, and 
the alignment of policy influence toward achieving the net-zero 
target. Finally, this report recommends that investors consider 
aligning their proxy voting to ensure that utility industry direc-
tors and executives are exercising responsibility and leadership 
in this transition.
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The October 2018 report of the Intergovernmental Panel on Climate Change (IPCC) could not be clearer: we are on track to climate 
disaster, and we have just a decade to avert the worst of it.1 Climate change will impose immense costs on all parts of society and 
poses specific risks to long-term investors worldwide. These include extreme weather events, rising pollution-related risks to  
human health, and biodiversity collapse, with severe political instability, famine, disease, and mass migration posing material risks 
to investors and ultimately, the habitability of the planet. These risks are large, quantifiable, and undiversifiable, with estimates 
of economic cost of only limiting warming to 3°C reaching 15-25% of per capita output.2 Seemingly small changes in warming can 
have drastic effects; limiting warming to 1.5°C is estimated to accrue over $20 trillion in benefit by the end of the century compared 
to allowing warming of 2°C.3

According to the IPCC, achieving at 
minimum a 50% chance of limiting 
global warming to 1.5°C above pre-  
industrial levels requires cutting carbon 
emissions nearly in half across the en-
tire global economy by 2030, and then 
reaching net-zero emissions worldwide 
by 2050 (see Figure 1).4 Achieving this 
will require immediate action. Unfortu-
nately, even after a more than a decade 
of efforts to reduce carbon emissions in 
the U.S., preliminary data shows a 3.4% 
increase in overall carbon emissions for 
2018. Carbon emissions from electric-
ity generation increased 1.9%, demon-
strating the limitations of relying on a 
transition to natural gas generation to 
deliver the carbon reductions required.5
	 The IPCC’s report makes clear that 
decarbonization of electricity must be 
the centerpiece of any plan to avert cli-
mate catastrophe. It explores scenarios 
and pathways for the transformation of 
our energy system that are consistent 
with a 1.5°C temperature rise. As the 
IPCC report states, “A robust feature 
of 1.5°C-consistent pathways [...] is a 

Figure 1: Global total net CO2 emissions under IPCC illustrative model pathways, (P1-P4), 2010-2100. As 
model pathways P1-P4 illustrate, delaying CO2 emissions reductions in the next decade requires even 
steeper reductions in later decades to approach net-zero by 2050.

Source: IPCC Special Report on Global Warming of 1.5ºC, Summary for Policymakers, p. 15

Investor Risks and Opportunities in the Context of 
Deep Decarbonization of Electricity Generation
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virtually full decarbonization of the power sector around mid-
century, a feature shared with 2°C-consistent pathways. The 
additional emissions reductions in 1.5°C-consistent compared 
to 2°C-consistent pathways come predominantly from the trans-
port and industry sectors."6 (See Figure 2.)
	 The power sector is the second largest greenhouse gas emit-
ting sector in the U.S., contributing 28.4% of the country’s annual 
greenhouse gas emissions.7 Just 20 publicly-traded companies 
account for 47%—nearly half—of the sector’s carbon emis-
sions.8 Despite advances in renewable energy technology and 
deployment, approximately 68% of electricity in the U.S. is still 
generated from fossil fuels, mostly coal and gas.9 Eliminating 
emissions in the electricity sector is also crucial to decarbonizing 
other sectors such as transportation, which is currently the larg-

est source (28.5%) of carbon emissions in the U.S. According to 
the IPCC, transportation will need to be run substantially on zero-
carbon emissions electricity in order to achieve sufficient carbon  
reductions in that sector, even with significant electrification and 
efficiency gains.10

	 Decarbonization of the economy and electrification of oth-
er sectors create unprecedented opportunities and challenges 
for utilities and their investors. Utilities are facing stagnant  
demand, with increases in usage from economic growth off-
set by increased efficiencies and development of distributed  
generation.11 Economy-wide decarbonization has the potential to 
drive a dramatic expansion of electricity usage as transportation, 
heating, and industrial activities are electrified. According to the 
IPCC, as these sectors shift away from fossil fuels, the projected 
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Figure 2: Carbon intensity of electricity required by 1.5°C and 2°C pathways.  
Interquartile range for carbon intensity of electricity for all 1.5°C and 2°C scenario 
sets centers on 0 gCO2/MJ by 2050.

Source: IPCC Special Report on Global Warming of 1.5ºC, Chapter 2, Figure 2.14(b) p. 130.

Note: The IPCC modeled pathways for a range of temperature targets, as indicated by color in the legend. Those marked "OS" indicate pathways that temporarily overshoot the target, and 
values following the temperature targets show the number of available pathways in each category. Four specific pathways are also tracked: S1, a sustainable development pathway; S5, a 
pathway representing fossil-fuel driven development; S2, a pathway that takes a middle ground between the preceding two; and LED, a low-energy-demand scenario. The box plots show 
the median, interquartile range and full range of pathways that could be followed to reach a given temperature target. This chart is adapted from Figure 2.14 of the IPCC October 2018 
report only to fit the layout of this report. In case of any unintended discrepancy between this chart and IPCC Figure 2.14, IPCC Figure 2.14 should be taken as authoritative.



4     Net-Zero by 2050: Investor risks and opportunities in the context of deep decarbonization of electricity generation		    

90

80

70

60

50

40

30

20

El
ec

tr
ici

ty
 sh

ar
e i

n 
fin

al
 en

er
gy

 (%
)

2020 2030 2070 21002050

Below 1.5ºC [7]
1.5ºC Low OS [43]
1.5ºC High OS [35]
Lower 2ºC [74]
Higher 2ºC [58]
S1
S2
S5
LED

Figure 3: Growth in electricity share of total energy under 1.5°C and 2°C scenarios. 

Source: IPCC Special Report on Global Warming of 1.5ºC, Chapter 2, Figure 2.14(c) p. 130.

Note: The IPCC modeled pathways for a range of temperature targets, as indicated by color in the legend. Those marked "OS" indicate pathways that temporarily overshoot the target, and 
values following the temperature targets show the number of available pathways in each category. Four specific pathways are also tracked: S1, a sustainable development pathway; S5, a 
pathway representing fossil-fuel driven development; S2, a pathway that takes a middle ground between the preceding two; and LED, a low-energy-demand scenario. The box plots show 
the median, interquartile range and full range of pathways that could be followed to reach a given temperature target. This chart is adapted from Figure 2.14 of the IPCC October 2018 
report only to fit the layout of this report. In case of any unintended discrepancy between this chart and IPCC Figure 2.14, IPCC Figure 2.14 should be taken as authoritative.

share of electricity in 2050 energy consumption could more than 
double from 2010 levels (see Figure 3).12 Globally, electric vehicles 
could add around 2,000 TWh of new electricity demand by 2040, 
and nearly 3,500 TWh by 2050.13 
	 The transition to capital intensive, low operating cost, re-
newable generation can potentially support higher earnings 
growth, particularly for regulated utilities.14 While regulated 
utilities can earn a rate of return on eligible and approved capi-
tal investments, in most cases they earn no profit margin on fuel 
and other operating costs. In describing its recently announced 
net-zero commitment, Xcel Energy calls its replacement of  
fossil generation with wind and solar installations a “steel for 
fuel” trade and sees it as a win-win for the utility and consumers.15 
Consumers benefit from lower rates from renewables with low 
operating costs. At the same time, the new generation is more 
capital intensive than the assets it replaces, creating greater po-
tential for earnings growth.

	 While the scale and speed of the transformation required 
to decarbonize the electric power sector are unprecedented, 
there are many potential pathways available to pursue that 
target. While the IPCC report describes a “strong upscaling of 
renewables,”16 achieving net-zero carbon emissions does not re-
quire that 100% of electricity will come from renewable sources. 
Though not without controversy, there may remain a significant 
role for hydropower and nuclear, and potentially fossil fuel gen-
eration with carbon capture and storage as well, if such technolo-
gies can be proven and commercialized. Different utilities will 
have different opportunities based on their regional renewable 
resources, existing generation portfolio, integration with inter-
state electricity markets, and consumer needs. 
	 Fortunately, never before have the  economics  of a  transition  
to  net-zero emissions been so favorable.Across the board, exist-
ing commercial renewable technologies have fallen radically in 
cost in recent years. Since 2009, the levelized costs of utility-scale  
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Figure 4: Levelized Cost of Energy, Lazard

wind  and solar have dropped 69% and 88% respectively, placing 
them at or below the marginal  cost  of coal  and gas generation.17 
According to research from Lazard, in some circumstances, it is 
already cheaper to build new wind generation than to continue 
to operate fully  depreciated  coal-fired generation (see Figure 4). 
New onshore wind generation is also now cost-competitive with 
natural gas, costing $29-56 per MWh, compared with $41-74 per 
MWh for new combined cycle gas generation.18 A 2016 MIT study 
noted that many analysts expect the installed cost of utility-scale 
solar PV to fall below $1 per watt by 2020, and foresee a further 
24% to 30% reduction in wind energy costs by 2030.19

	 Technology to support grid flexibility and to manage the 
variability of renewable generation is also expanding in scope 
and falling in cost. Deployed battery storage in the U.S. is already 
expected to grow from 774 MWh to 11,700 MWh by 2023.20 By 
2030, the installed costs of battery storage systems could fall by 
50-66%, and as a consequence, battery storage in stationary ap-

plications is poised to grow at least 17-fold by 2030.21 Bloomberg 
New Energy Finance already expects $620 billion will be invested 
in the global energy storage market by 2040, to provide more 
than 900 GW of capacity to support the integration of variable 
wind and solar generation.22 
	 While decarbonization is more feasible than ever, planning 
backwards from a net-zero target is critical, as pursuing partial 
or step-wise targets could lead a utility to make substantially dif-
ferent near-term investment decisions and capital expenditure 
allocations than they would if pursuing deep decarbonization. 
As researchers with the Energy Innovation Reform Project noted, 
"there is a strong consensus in the literature that reaching near-
zero emissions is much more challenging—and may require a 
very different mix of resources—than comparatively modest 
emissions reductions (50-70% or less)." Planning and policy 
measures should therefore focus on long-term objectives (near-
zero emissions) in order to avoid costly lock-in of suboptimal re-

Source: Levelized Cost of Energy, Lazard, 2018
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Figure 5: Long-term Emissions Reduction Targets by the Largest U.S. Publicly-traded Power Producers

Note: Universe is the top 20 publicly traded, U.S. headquartered electric power producers, by 2016 generation. The list was derived from Ceres' June 2018 Report, Benchmarking Air 
Emissions of the 100 Largest Electric Power Producers in the U.S. See “Sources and Methodologies” section below for details.

Source: Company filings. An asterisk (*) indicates that the company has been selected for engagement by the Climate Action 100+ coalition.

sources.”23  In particular, this incremental approach may result in 
overbuilding unabated natural gas infrastructure that is incom-
patible with a net-zero future.  
	 Unfortunately, U.S. publicly traded utilities are not on track 
to decarbonization. This report surveys the decarbonization com-
mitments of each of the twenty largest publicly traded U.S. power 
producers by generation (see Figure 5). Only one, Xcel Energy, has 
made a commitment to reach net-zero emissions by 2050.24 Of 
the remaining nineteen, just seven have set some form of long-
term partial decarbonization commitment, with significant vari-
ability among them on targets, base years, and specificity. Twelve 
have  made no long-term commitments at all. In addition, many 
utilities have actively engaged in political and lobbying activity to 
oppose policy initiatives intended to combat climate change.25

	 Moreover, emissions reductions progress that has come 
from replacing coal with natural gas has left the electricity sys-

tem dependent on fossil fuel generation whose emissions we will 
still need to reduce. According to data from the Rhodium Group, 
though power generators have been retiring coal plants, natu-
ral gas generation increased four times the combined growth in 
wind and solar in 2018 (see Figure 6).
	 An October 2018 report by the Electric Power Research In-
stitute (EPRI),  an  industry group,  may  illustrate a divergence 
in assumptions and orientation to the climate crisis between 
the industry and many informed observers outside it. The EPRI 
report, which does not incorporate the IPCC’s October 2018 
findings, appears to critique the 2015 Paris Agreement targets 
of limiting warming to 1.5°C - 2°C as not “scientifically-derived,”  
despite substantial scientific research illustrating the potentially 
catastrophic harm and cost of exceeding such thresholds. As the 
report states: “Given the challenges of limiting warming to 2°C—
the increasing cost of emissions reductions, global coordination, 
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Figure 6: Change in U.S. power generation and capacity by source, January – October 2018

Source: The Rhodium Group, Preliminary US Emissions Estimates for 2018, January 8, 2019.
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and rapid significant technology deployments—as well as 2°C 
not being a scientific threshold, it is [sic] pragmatic to begin ask-
ing about the implications of limiting warming to 2.1°C, 2.2°C, or 
2.5°C versus 2°C, 1.9°C, 1.8°C, or 1.5°C?”26

	 In addition to portfolio-wide risks from climate change, in-
vestors face a set of sector and company-specific risks if utilities 
fail to commit to decarbonization. These include:
	
Policy and Regulatory Risks: In response to mounting pressure 
at the state level to respond to climate change, governors repre-
senting nearly a third of the population of the U.S. have estab-
lished or declared intentions to achieve ambitious electricity de-
carbonization targets, often even sooner than 2050. For example, 
California has legislated fully carbon-free electricity by 2045, and 
Governor Andrew Cuomo of New York has pledged to bring the 
state 100% carbon-free electricity by 2040.27 Failure to proactive-
ly embrace net-zero targets therefore leaves utilities vulnerable 
to the consequences of potentially dramatic policy shifts. Even 

for utilities operating in states without such targets, utilities may 
miss out on opportunities to participate in markets that have 
stricter targets than their home states. 
	
Financial Risks: Without a strong commitment to reaching net-
zero emissions, utilities risk overbuilding long-lived fossil fuel 
generation capacity that will be impossible to keep operating if 
a company is going to decarbonize by 2050, either in pursuit of 
its own net-zero target or if forced to by policy changes. Flawed 
capital expenditure plans in the coming years—including those 
arising from capital expenditures in pursuit of partial or stepwise 
decarbonization commitments—could lead to costly retrofits 
and asset write-downs to achieve net-zero emissions, particu-
larly if regulators and elected officials prevent such unnecessary 
costs from being pushed onto consumers. Even if utilities are suc-
cessfully able to pass these costs onto customers, doing so risks 
customer backlash and subsequent deterioration of regulatory 
relationships.
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Competitive Risks: Local governments may act to separate 
their local electric system from a utility’s network and to create 
a municipal utility, as is now happening in cities like Boulder, 
Colorado,28 while retail customers may increasingly choose local, 
carbon-free, or distributed generation.29 

Physical Risks: Climate change is exacerbating the risks of natu-
ral disasters that can cause many billions of dollars in damage to 
electricity infrastructure, with utilities in the southeast of the U.S. 
facing billions in recovery costs after historic hurricane damage.30 
Though decarbonization by individual companies cannot elimi-
nate climate change-driven physical risks, investors in the electric 
power sector are highly exposed to harmful events driven or ex-
acerbated by climate change, as exemplified by PG&E declaring 
bankruptcy following the 2018 wildfires in California.31 

While the pathway to achieving net-zero emissions by 2050 at 
the latest will likely look different for each utility, every compa-
ny will require significant realignment of corporate strategies, 
capital expenditures, regulatory engagement, and political and 
lobbying activity. Unfortunately, U.S. publicly traded utilities do 
not have governance structures in place to catalyze and oversee 
the transition to net-zero emissions (see Appendix B for greater  
detail). Moreover, as far as can be discerned from the biographies 

of corporate directors printed in proxy statements, few direc-
tors on utility boards have expertise in climate change issues or 
renewable energy, or experience in overseeing complex, long-
range transformations of business models. In general, boards 
in this group of companies have less independent leadership 
than is typical for S&P 500 firms: only 30% of the group (6 of 20)  
separate the chair and CEO roles, compared to 50% of the index.32

	 Incentives for management must also be aligned with strat-
egies to transition to a net-zero carbon emissions future. While 
many companies incorporate safety and other operational  
metrics into their executive compensation plans, as of this writ-
ing, only one—Xcel Energy—incentivizes executives to pursue 
emissions reduction targets. 
	 In order to ensure investor confidence in commitments 
made to reduce carbon emissions, boards must explicitly take 
responsibility for the net-zero transition, and management must 
be appropriately incentivized to reach milestones set by working 
backwards from that target. In addition, for those electric utilities 
that also own gas distribution and midstream assets, rigorous 
net-zero scenario planning will be needed to ensure these assets 
are not stranded as gas generation and use is phased out to reach 
net-zero emissions. Integrated electric and gas utilities should 
also play a leadership role in promoting and implementing the 
electrification of certain gas end uses, such as heating.
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Given both the urgency and complexity of the electricity decarbonization transition, it is crucial for electric utilities to commit to a 
goal of achieving net-zero emissions by 2050 at the latest (See Appendix B). Only by working backwards from this goal will compa-
nies in the power sector mitigate the risks and capitalize on the opportunities of decarbonization. Once that baseline commitment 
is made, every utility board of directors must ensure that this commitment is fully integrated into its corporate decision-making. 
Consistent with the principles of the Climate Action 100+ (See Appendix C),33 we recommend that utilities:

Recommendations for Utilities: 
A Framework for Responsible Governance 
of the Net-Zero Transition

1.	 Formally establish that the board of directors is responsible 
for overseeing execution of the transition. This could occur by 
forming a decarbonization transition committee of the board. 
Accordingly, the company must demonstrate how it will access 
the necessary climate change, decarbonization, and corporate 
transformation expertise. These responsibilities should cover 
oversight of the operational and strategic aspects of the tran-
sition, compensation practices, and corporate affairs policies,  
including political spending. 

2.	 Develop and publish a detailed transition plan toward 
achieving net-zero carbon emissions by 2050, with clear near-
term benchmarks and plans for 2025 and 2030. The specific 
transition plan will certainly look different for different utilities, 
but it must work backward from the net-zero target, detail specif-
ic steps in the proposed transition, and incorporate measurable 
benchmarks. 

3.	 Meaningfully incorporate transition milestones into ex-
ecutive compensation metrics. A substantial portion of execu-
tive compensation must be tied to meeting targets set by the  
decarbonization transition plan in order to appropriately align 
incentives. 

4. Disclose how a utility’s political, lobbying and trade associa-
tion activities will be brought into alignment with this net-zero 
commitment. Utilities should identify the policy and regulatory 
reforms needed to achieve the decarbonization transition and 
disclose how they will align their policy-related activities accord-
ingly. This should include a clear breakdown of how each element 
of such activity supports the decarbonization strategy.
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Recommendations for Investors: 
The Case for Accountibility  
For institutional investors with a long time horizon, a key aspect of fiduciary duty is ensuring that the boards of investee companies 
are competent, independent, and diverse. Investors have an important role to play in ensuring that boards implement structures 
and processes that will allow them to appropriately oversee the full range of risks facing their businesses, and nominating commit-
tees in particular must be held to account for ensuring that boards have the right mix of perspectives and skills to do so. Particularly 
in times of business model transformation, regular refreshment of the board is important to ensure that the current balance of 
director experiences and abilities matches the company’s current needs. Institutional investors have an obligation to their benefi-
ciaries to carry out this oversight of corporate boards through monitoring, engagement, and proxy voting.34 

Indeed, for long-term investors with broad market exposure, vot-
ing on the election of corporate directors is the single most direct 
and important action they can take to convey their views on how a 
company is being managed to the leaders involved. Increasingly, 
leading asset owners and asset managers are using their director 
votes to express concern regarding key aspects of corporate gov-
ernance. For example, State Street Global Advisors votes against 
boards with insufficient gender diversity; in 2018 CalPERS voted 
against 438 directors at 131 companies for such failures as well.35 
The State of Rhode Island opposed directors at over 200 compa-
nies in 2018 due to a lack of either gender or racial diversity on 
the board.36 An important part of Legal and General Asset Man-
agement’s Climate Impact Pledge, moreover, is a commitment to 
vote against directors at companies that have shown “persistent 
inaction to address climate risk.”37

	 Commitments of this nature reflect the reality that risks to 
investors from climate change are material, and both portfolio-
wide and company-specific. Consistent with their fiduciary du-
ties, institutional investors can act to ensure that the utilities in 
which they are invested are planning adequately for a net-zero 
carbon future, mitigating these risks to investors, and taking full 

advantage of the opportunities economy-wide decarbonization 
presents. Achieving net-zero emissions will require company-
wide transformation for utilities, for which utility boards of direc-
tors bear direct and specific responsibility.
	 The risks associated with climate change have been well  
understood for over two decades, and companies have had ample 
time to evaluate how to bring their operations in line with decar-
bonization targets. In 2017, investors associated with the Climate 
Action 100+ coalition sent letters to the world’s largest corpo-
rate greenhouse gas emitters, calling on them to adopt targets  
consistent with the Paris Agreement goals of limiting warming 
to “well below 2 degrees Celsius,” implement a strong governance 
framework, and provide robust disclosures. The Climate Action 
100+ engagement effort covers a majority of the companies  
analyzed in this report; of those, all but Xcel have thus far failed 
to adopt such a target.
	 The Climate Majority Project urges investors to evaluate 
utility company responses to the climate crisis and the risks 
their actions or inactions pose to investors, assess whether these  
companies’ directors are responding responsibly, and express 
their conclusions through their proxy voting.
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Specifically, we recommend that investors consider adopt-
ing the following approach to their proxy voting in the electric  
utility sector: 

1.	 Companies should be encouraged to make the net-zero by 
2050 commitment within the next six months, and undertake 
the reforms recommended above within the next year.

2.	 If a utility has failed to make a net-zero commitment and 
undertake the four core board- level actions and reforms listed 
above by the time of the 2020 proxy statement, then asset own-
ers and managers should consider voting against the chair of its 
board of directors (and lead independent director, if applicable) 
in 2020. 

3.	 Asset owners and managers should further consider whether 
additional board-level actions are warranted, such as voting 
against directors overseeing executive compensation, environ-
mental issues, and political spending; enacting governance  
reforms to improve board independence; or nominating alter-
nate directors.
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Appendix A:  Utility Commitments and Governance Features

Universe is the top 20 publicly traded, U.S. headquartered electric power producers, by 2016 generation. 
The list was derived from Ceres’ June 2018 Report, Benchmarking Air Emissions of the 100 Largest 
Electric Power Producers in the U.S. See “Sources and Methodologies” section below for details.

Company Ticker
Generation, 

MWh (millions), 
2016

CO2 
emissions rate, 

pounds per 
MWh, 2016

Total CO2  
emissions,  
millions of
tons, 2016

Interim carbon 
reduction commitment (2020-2030)

Long-term carbon 
reduction commitment (2050)

Target of net-zero 
carbon emissions  

by 2050 at the latest

Board committee 
responsible for 

decarbonization

Executive 
compensation linked 

to decarbonization 
targets

Political and lobbying 
policy aligned to 
decarbonization 

targets

  Duke Energy Corporation DUK 219.8 967.8 106.4 40% below 2005 by 2030 None NO NO NO NO

  The Southern Company SO 187.0 1094.2 102.3 50% below 2007 by 2030 “Low to no” emissions by 2050 NO NO NO NO

  Exelon Corporation EXC 186.9 105.3 9.8 Operational emissions 15% below 2017 by 2022 None NO NO NO NO

  Vistra Energy VST 82.0 1503.4 61.6 None None NO NO NO NO

  (Dynegy Inc. acquired 2018) - 100.4 1533.6 77.0

  NextEra Energy Inc. NEE 180.5 478.6 43.2 Carbon intensity 65% below 2001 levels by 2021 None NO NO NO NO

  Entergy ETR 134.4 567.2 38.1 Maintain 20% below 2000 through 2020 None NO NO NO NO

  American Electric Power AEP 133.0 1621.6 107.9 60% below 2000 by 2030 80% by 2050 NO NO NO NO

  Dominion Energy D 108.8 738.4 40.2 Carbon intensity 50% below 2000 by 2030 None NO NO NO NO

  (SCANA Corp acquired 2019) - 22.8 1031.2 11.8

  NRG Energy NRG 103.2 1428.9 73.7 50% below 2014 by 2030 90% by 2050 NO NO NO NO

  Xcel Energy XEL 74.4 1386.1 51.5 80% below 2005 by 2030 Net-zero by 2050 YES NO YES NO

  Public Service Enterprise Group PEG 52.6 498.9 13.1 Reduction of 13 million tons below 2005 by 2030 None NO NO NO NO

  Evergy, Inc. EVRG - - - 43% below 2005 levels by 2020 None NO NO NO NO

  (Great Plains Energy merged 2018) - 22.0 1697.3 18.6

  (Westar Energy merged 2018) - 21.8 1792.2 19.6

  DTE Energy DTE 40.5 1498.5 30.4 45% below 2005 by 2030 80% by 2050 NO NO NO NO

  Ameren AEE 38.7 1620.4 31.3 35% below 2005 by 2030 80% by 2050 NO NO NO NO

  WEC Energy Group WEC 36.0 1777.6 32.0 40% below 2005 by 2030 80% by 2050 NO NO NO NO

  PPL Corporation PPL 35.4 1924.8 34.1 None 70% below 2010 by 2050 NO NO NO NO

  Pacific Gas and Electric Company PCG 33.5 149.1 2.5 One million tons avoided in 2018-2022 
below 2016 levels

None NO NO NO NO

  The AES Corporation AES 27.7 1910.7 26.5 Carbon intensity 70% below 2016 by 2030 None NO NO NO NO

  Pinnacle West Capital Corporation PNW 26.0 909.0 11.8 Reduce carbon intensity to 600 lbs/MWh by 2032 None NO NO NO NO

  OGE Energy Corporation OGE 21.4 1602.0 17.2 50% below 2005 by 2030 None NO NO NO NO
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Appendix B:  Net-Zero Carbon Emissions by 
2050 is the Appropriate Target for Electric Utilities

Therefore, net-zero 
carbon emissions by 2050 

at the latest is the appropriate 
target for electric utilities 
compatible with the 2015 

Paris Agreement goals.

Decarbonization of the 
entire economy depends on 

the electricity sector reaching 
net-zero carbon emissions 

by 2050. It is a robust 
feature of both 1.5°C and 

2°C pathways.

According to the IPCC, 
to have even a 50% chance 

of limiting global warming to 
1.5°C, global economy-wide 

carbon emissions must 
reach net-zero by 2050.

The 2015 Paris 
Agreement set a goal 

limiting warming to "well 
below 2°C," and "pursue efforts 

to limit the temperature
 increase to even further 

to 1.5°C." 

United Nations: The Paris Agreement38

Intergovernmental Panel on Climate 
Change. Special Report on Global 
Warming of 1.5°C, SR15 
Technical Summary, TS-7-8.39

Intergovernmental Panel on Climate Change.
Special Report on Global Warming of 1.5°C, 
Chapter 2, pp. 112, 129-130 Jesse D. Jenkins and 
Samuel Thernstrom,  “Deep Decarbonization of the 
Electric Power Sector: Insights from Recent Literature”
(Energy Innovation Reform Project, 2017), p. 1.40

Appendix C

Intergovernmental Panel on Climate Change. 
Special Report on Global Warming of 1.5 Cel-
sius, Chapter 2, pp.129-130, https://www.ipcc.
ch/site/assets/uploads/sites/2/2019/02/SR15_
Chapter2_Low_Res.pdf
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Appendix C:  Mapping Our Recommendations to the Climate Action 100+ Framework

Source: Climate Action 100+ recommendations from http://www.climateaction100.org/. 

Climate Action 100+ Recommendations for Companies
Climate Majority Project 

Recommendations for Electric Utilities

"Take action to reduce greenhouse gas emissions across the 
value chain, consistent with the Paris Agreement’s goal of 
limiting global average temperature increase to well below 2°C 
above pre-industrial level."

Commit to achieving net-zero carbon emissions from electricity 
generation by 2050 at the latest, in line with the conclusions of the 
IPCC that decarbonization of the electricity sector is a robust feature of 
pathways that limit warming to both 1.5° and 2°C. 

"Implement a strong governance framework which clearly 
articulates the board’s accountability and oversight of climate 
change risks and opportunities."

Formally establish how the board of directors will take responsibility 
for overseeing execution of the transition. This could occur by forming 
a decarbonization transition committee of the board. Accordingly, the 
company must demonstrate how it will access the necessary climate 
change, decarbonization, and corporate transformation expertise. 
These responsibilities should cover oversight of the operational 
and strategic aspects of the transition, compensation practices, and 
corporate affairs policies, including political spending. 

Meaningfully incorporate transition milestones into near-term 
compensation metrics. A substantial portion of executive compensation 
must be tied to meeting targets set by the company's decarbonization 
transition plan in order to appropriately align incentives. 

"Provide enhanced corporate disclosure in line with the 
final recommendations of the Task Force on Climate-related 
Financial Disclosures (TCFD) and, when applicable, sector-
specific Global Investor Coalition on Climate Change Investor 
Expectations on Climate Change1 to enable investors to assess 
the robustness of companies’ business plans against a range 
of climate scenarios, including well below 2°C, and improve 
investment decision-making."

Develop and disclose a detailed transition plan toward achieving 
net-zero carbon emissions by 2050 at the latest, with clear near-
term benchmarks and plans for 2025 and 2030. The transition plan 
will certainly look different for different utilities, but it must work 
backward from the net-zero target, detail specific steps in the proposed 
transition, and incorporate measurable benchmarks. 

Disclose how a utility’s political, lobbying, and trade association 
activities will be brought into alignment with this net-zero carbon 
emissions commitment. Utilities should identify the policy and 
regulatory reforms needed to achieve the decarbonization transition 
and disclose how they will align their policy-related activities 
accordingly. This should include a clear breakdown of how each 
element of such activity supports the decarbonization strategy.
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Sources and Methodologies
The purpose of our report is to aid institutional investors in engaging their utility holdings regarding the transformation to a net-zero 
carbon emissions model of electricity generation, given the strong scientific consensus that this is essential to the mitigation of climate 
change. Given this purpose, we sought to focus on utilities that generate electricity, excluding those that only transmit or distribute 
power, and on companies that are publicly traded, excluding those that are closely held, private, or owned by public entities. Because 
we are a U.S.-focused organization engaging primarily with U.S. based investors, we wished to focus on only U.S.-domiciled firms, and 
to examine the production of electricity within the territory of the United States. 
	 To generate the list, we consulted the list of the top 100 power producers in the U.S., ranked by quantity of electricity generated in 
the U.S., that is contained in Ceres' June 2018 report, Benchmarking Air Emissions in the United States. This report used generation data 
from 2016, which was the most recent consistently available for all firms. Beginning with the largest generator, Duke Energy, we pro-
ceeded down the list and eliminated companies that did not meet our criteria of being publicly traded and U.S. domiciled. FirstEnergy 
was eliminated due to its announced plans to separate from its generation capacity and FirstEnergy Solutions' concurrent plans to close 
much of that capacity. We also adjusted the list to account for mergers and acquisitions that have occurred since 2016, adding together 
the 2016 generation numbers of firms that have since merged (namely, Vistra and Dynergy, Dominion and SCANA, and Great Plains 
Energy and Westar, now known as Vistra Energy, Dominion Energy, and Evergy, respectively). 
	 Company websites, sustainability reports, and securities filings were consulted for evidence of emissions reductions commitments 
and climate-related governance features.
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