
 

1 

 

 

 

 

2030 REPORT:  

POWERING AMERICAõS CLEAN 

ECONOMY  
A SUPPLEMENTAL ANALYSIS TO THE 2035 REPORT 

 

 

 

NIKIT ABHYANKAR#1* 

nabhyankar@berkeley.edu  

UMED PALIWAL#1  

umed@berkeley.edu 

TAYLOR MCNAIR2  

taylor@gridlab.org  

DAVID WOOLEY  

davidwooley@berkeley.edu  

aL/I!9[ hΩ.h¸[9*  

michael@energyinnovation.org  

AMOL PHADKE1* 

aaphadke@berkeley.edu 

 
# Co-lead authors 

* Corresponding authors 

 
1 Goldman School of Public Policy, University of California, Berkeley 
2 GridLab 
3 Energy Innovation LLC  

mailto:umed@berkeley.edu
mailto:taylor@gridlab.org
mailto:davidwooley@berkeley.edu
mailto:michael@energyinnovation.org
mailto:aaphadke@berkeley.edu


 

2 

 

EXECUTIVE SUMMARY 
 

Global carbon emissions must be halved by 2030 to limit warming to 1.5°C and avoid catastrophic 

climate impacts. As the nation coalesces around 2035 as the target year for power sector 

decarbonization, rapid progress must be made in the next decade in order for this target to remain 

in reach. The United States has already committed to reducing its economy-wide greenhouse gas 

emissions in 2030 by 50-52 percent from 2005 levels. Ambitious power sector decarbonization 

enables economy-wide decarbonization of the building, industrial, and transportation sectors, 

setting the United States on a 1.5°C pathway commensurate with international climate goals. 

 

Since the release of the 2035 Report: Plummeting Solar, Wind, and Battery Costs Can Accelerate 

hǳǊ /ƭŜŀƴ 9ƭŜŎǘǊƛŎƛǘȅ CǳǘǳǊŜ όάнлор wŜǇƻǊǘέύΣ ŦŜŘŜǊŀƭ ƭŜƎƛǎƭŀǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ tǊŜǎƛŘŜƴǘ Joe .ƛŘŜƴΩǎ 

American Jobs Plan and the U.S. Nationally Determined Contribution to the Paris Agreement, have 

catapulted ambitious clean electricity standards (CES) into the national policy discourse. These 

policies range in their ambition, but modeling of the U.S. NDC to reduce economy-wide emissions 

50 percent from 2005 levels by 2030 converges with the need to reach at least 80 percent clean 

electricity by 2030.  

 

Several recent studies have analyzed aggressive penetration of renewable energy in the medium- 

to long-term, including our 2020 release of the 2035 Report. However, very few have assessed the 

technical and operational feasibility and economic viability of aggressive power sector 

decarbonization (80 percent or more) in the medium-term (2030 timeframe). Plummeting costs 

for wind and solar energy have dramatically changed the prospects for rapid, cost-effective 

expansion of renewable energy. At the same time, battery energy storage has become a viable 

option to cost-effectively integrate high levels of wind and solar generation into electricity grids. 

 

This report uses the latest renewable energy and battery cost data to demonstrate the technical 

and economic feasibility of achieving 80 percent clean (carbon-free) electricity in the United States 

by 2030. Two central cases are simulated using state-of-the-art capacity-expansion and 

production-cost models: The No New Policy case assumes continuation of current state and 

federal policies; and the 80% Clean case1 requires that a national 80 percent clean electricity share 

is reached by 2030, along with aggressive transportation electrification where electric vehicles 

(EVs) constitute 100 percent of new U.S. light-duty vehicle sales and 80 percent of medium- and 

 
1 By 80% Clean, we mean that 80% of total annual US electric power supply comes from zero emission power generators (wind, 
solar, hydro, nuclear, battery storage (2-10 hour), biomass, and fossil fuel plants with carbon capture and storage). 
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heavy-duty vehicle sales by 2030 as outlined in the 2035 Report 2.0: Plummeting Costs and 

Dramatic Improvements in Batteries can Accelerate our Clean Energy Future.  

 

This report uses nearly identical methodology to the original 2035 Report and 2035 Report 2.0, 

and can be viewed as a supplemental analysis that focuses on the implications of an accelerated 

interim target, coupled with aggressive end-use electrification.  

 

STRONG POLICIES ARE REQUIRED TO CREATE AN 80% CLEAN GRID BY 2030 

The 80% Clean case assumes strong policies drive 80 percent clean electricity by 2030. The No 

New Policy case achieves only 45 percent clean electricity in 2030 (Figure ES-1). Our modeling 

shows that without the implementation of a binding national Clean Electricity Standard (CES), 

rapid near-term power sector decarbonization is not achieved. This outcome would have negative 

effects on related sectors of the economy (e.g. transportation, industry, and buildings) which must 

electrify in parallel to support economy-wide decarbonization.    

 

 

 
 
Figure ES-1. Generation mixes for the 80% Clean Case (left) and No New Policy Case (right), 2020ς2030.  

 

THE 80 PERCENT CLEAN GRID IS DEPENDABLE WITHOUT COAL PLANTS OR NEW 

NATURAL GAS PLANTS DESPITE SIGNIFICANT ELECTRICITY DEMAND FROM 

TRANSPORTATION ELECTRIFICATION 

Commensurate with economy-wide decarbonization goals, our modeling assumes rapid 

transportation electrification targets as outlined in the 2035 Report 2.0 DRIVE Clean case (100 

percent electric light-duty vehicle sales and 80 percent electric medium-duty vehicle/heavy-duty 

truck sales by 2030, which grows to 100 percent electric vehicle sales by 2035). We also assume 
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significant electrification of buildings and industrial end uses as envisioned in NRELΩǎ 9ƭŜŎǘǊƛŦƛŎŀǘƛƻƴ 

Futures Study (EFS) High Electrification Scenario. As a result, electricity demand increases at an 

average annual growth rate of 2 percent from 2020-2030 (Figure ES-2).    

 
Figure ES-2. Total electricity consumption ς historical and with additional electrification 

 

Even accounting for rapid transportation, building, and industrial electrification, the 80 percent 

clean grid is dependable, providing adequate energy in every hour of the year to meet demand. 

Wind, solar, and batteries provide about 60 percent of daily generation, while hydropower and 

nuclear provide 20 percent. Under the 80% Clean case, existing hydropower and nuclear capacity 

are retained (except for planned retirements), while all existing coal plants are retired by 2030, 

and no new fossil fuel plants are built. During periods of very high demand or very low renewable 

generation, existing natural gas, hydropower, and nuclear plants combined with battery storage, 

cost-effectively compensate for mismatches between demand and wind or solar generation. 

Generation from natural gas plants would constitute about 20 percent of total annual electricity 

generation. This is about 30 percent lower than gas generation today.  

 

ELECTRICITY COSTS FROM THE 80 PERCENT CLEAN GRID DO NOT INCREASE FROM 

TODAYõS COSTS 

The cost to generate and deliver electricity in 2030 would be the same as it is today, largely due 

to low renewable energy and battery storage costs (Figure ES-3). As the electric grid decarbonizes, 

a large amount of low-cost wind, solar, and battery storage is built to meet the rising clean 

electricity standard. Relying on natural gas for only 20 percent of generation avoids large 

investments for infrequently used capacity, helping to avoid major new stranded-asset costs. 
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Retaining some natural gas generation reduces the total amount of renewable energy and long-

duration storage capacity neededτhelping to achieve 80 percent clean electricity and keep costs 

down. While still the same as ǘƻŘŀȅΩǎ costs, wholesale electricity costs are 6 percent higher under 

the 80% Clean case than under the No New Policy case in 2030. However, this comparison does 

not account for large household and business savings from vehicle electrification, nor the value of 

emissions reductions or avoided health costs under the 80%  Clean case. When health and 

environmental externalities are included, 2030 wholesale electricity prices in the 80% Clean case 

are 31 percent lower than the No New Policy case. 

 

 
Figure ES-3. Wholesale electricity costs with- and without environmental costs, for the 80% Clean and No New Policy Cases 

 

THE 80 PERCENT CLEAN GRID AVOIDS $1.7 TRILLION IN HEALTH AND 

ENVIRONMENTAL DAMAGES, INCLUDING 93,000 PREMATURE DEATHS, THROUGH 

2050 

The 80% Clean case, coupled with accelerated transportation electrification, results in large 

environmental and health benefits largely driven by reduced mortality related to electricity 

generation and vehicular pollution (Figure ES-4). Relative to the 2005 levels, the 80% Clean plus 

DRIVE Clean case reduces carbon dioxide (CO2) emissions 84 percent and 33 percent by 2030 from 

the power sector and transportation sectors, respectively. The combination of these two policies 

alone results in a 42 percent reduction in economy-wide emissions from 2005 levels by 2030. 

Coupled with rapid buildings and industrial electrification, economy-wide CO2 emissions are 

reduced 50 percent by 2030 from 2005 levels (Figure ES-5). Accelerated power sector 

decarbonization reduces exposure to fine particulate (PM2.5) matter by reducing nitrogen oxide 

(NOx) and sulfur dioxide (SO2) emissions from the power sector by 90 percent and 98 percent, 
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respectively relative to 2019 levels and 95 percent and 99 percent, respectively, relative to the 

2005 levels (Figure ES-5).2 As a result, the 80% Clean case avoids over $1.7 trillion in health and 

environmental costs, including 93,000 avoided premature deaths, through 2050 (Figure ES-6). 

These savings equate to roughly $25/MWh (or 2.5 cents/kWh) of wholesale electricity costs, which 

makes the 80% Clean case much lower cost than No New Policy. The environmental benefits of 

transport electrification are equally significant. Between 2020 and 2050, vehicle electrification 

avoids over 150,000 additional premature deaths and over $1.3 trillion in environmental costs. 

Power sector decarbonization and transportation electrification together avoids over 240,000 

premature deaths and $3 trillion in environmental costs by 2050.  
 
 

 
Figure ES-4. Emissions of CO2, SO2, and NOx from power sector in the 80% Clean and No New Policy Cases, 2020ς2030 

 

 
Figure ES-5. Power sector (left), transportation sector (center), and economy-wide (right) CO2 emissions in the 80% Clean and No 

New Policy Cases, 2020-2030.  

 
2 Primary PM2.5 emissions reductions are not estimated by the model, resulting in a conservative estimate of reduced PM2.5 
exposure. 



 

7 

 

 

 
 
Figure ES-6. Annual premature deaths in the power (left), transportation (center), and combined power and transportation sectors 

(right) in the 80% Clean and No New Policy Cases, 2020ς2050. 

 

 

SCALING-UP RENEWABLES TO ACHIEVE 80 PERCENT CLEAN ENERGY BY 2030 IS 

FEASIBLE DESPITE SIGNIFICANT ADDITIONAL ELECTRICITY DEMAND 

To achieve a national 80 percent clean electricity share by 2030, 950 GW of new wind and solar 

generation and over 225 GW of battery storage capacity must be built, averaging about 120 GW 

of new capacity per year (Figure ES-7). While challenging, domestic and international precedent 

suggests that strong supporting federal and state policy can help the U.S. achieve this goal. For 

example, China added 120 GW of new wind and solar capacity in 2020. While once unattainable, 

new renewable resources can be built cost-effectively in nearly every region of the country, 

suggesting that such a rapid expansion of new deployments is possible. 
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Figure ES-7. Cumulative new capacity additions in the 80% Clean Case, 2020ς2030  

 

 

THE 80 PERCENT CLEAN GRID DRIVES SIGNIFICANT INVESTMENT IN ALL U.S. REGIONS  

Achieving 80 percent clean electricity by 2030 requires $1.5 trillion in clean energy capital 

investments and $100 billion in transmission capital investments. Because of the steep decline in 

renewable energy costs, these new investments are widely spread across the country, including in 

states traditionally dominated by coal and gas generation (Figure ES-8). The availability of low-cost 

renewables suggests that the vast majority of the nation can take advantage of new job creation, 
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local investment, infrastructure spending, and lower electricity costs, all while supporting an 

ambitious, national clean electricity standard.   

 

 
Figure ES-7. New Capacity Additions in the 80% Clean Case by 2030 

 

ACCELERATING THE CLEAN ENERGY FUTURE 

The federal government should establish an interim power sector decarbonization target year of 

2030 to help align expectations for 100 percent clean electricity and inform the policy dialogue 

needed to achieve such an ambitious goal. Aiming for 80 percent clean electricity by 2030 is also 

critical for achieving rapid, cost-effective electrification of other sectors such as transportation, 

buildings, and industry. By 2030, emerging technologies such as long-duration storage, stationary 

fuel cells, CCUS, and others should be mature enough to begin to replace the remaining natural 

gas generation as the nation accelerates toward 100 percent clean electricity. Reaching 80 percent 

zero-carbon electricity in the U.S. by 2030, coupled with aggressive transportation, buildings, and 

industrial electrification, would achieve a nearly 50 percent reduction in economy-wide CO2 

emissions from 2005 levels and put the U.S. on a 1.5°C consistent pathway. 
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1. INTRODUCTION 

Global carbon emissions must be halved by 2030 to limit warming to 1.5°C and avoid catastrophic 

climate impacts. As the nation coalesces around 2035 as the target year for power sector 

decarbonization, rapid progress must be made in the next decade in order for this target to remain 

in reach. The United States has already committed to reducing its economy-wide greenhouse gas 

emissions in 2030 by 50-52 percent below 2005 levels. Ambitious power sector decarbonization 

enables economy-wide decarbonization of the building, industrial, and transportation sectors, 

setting the U.S. on a 1.5°C pathway commensurate with international climate goals.  

 

Since the release of the 2035 Report: Plummeting Solar, Wind, and Battery Costs Can Accelerate 

Our Clean Electricity FǳǘǳǊŜ όάнлор wŜǇƻǊǘέύΣ ŦŜŘŜǊŀƭ ƭŜƎƛǎƭŀǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ tǊŜǎƛŘŜƴǘ Joe .ƛŘŜƴΩǎ 

American Jobs Plan and the U.S. Nationally Determined Contribution to the Paris Agreement, have 

catapulted ambitious clean electricity standards (CES) into the national policy discourse. These 

policies range in their ambition, but modeling of the U.S. NDC to reduce economy-wide emissions 

50 percent from 2005 levels by 2030 converges with the need to reach at least 80 percent clean 

electricity by 2030.  

 

Several recent studies have analyzed the impacts of high renewable energy power systems in the 

medium- to long-term, including our 2020 release of the 2035 Report. However, very few have 

utilized comprehensive grid modeling to assess the technical and operational feasibility and 

economic viability of aggressive grid decarbonization (80 percent or more) in the medium-term 

(2030 timeframe). This report uses nearly identical methodology to the original 2035 Report to 

investigate the impact of 80 percent CES by 2030, and can be viewed as a supplemental analysis 

that focuses on the implications of an accelerated interim target. 

 

As the 2035 Report explored, plummeting costs for wind and solar energy have dramatically 

changed the prospects for rapid, cost-effective expansion of renewable energy. At the same time, 

battery energy storage has become a viable option to cost-effectively integrate high levels of wind 

and solar generation into electricity grids and rapidly transition to electric vehicles.  

 

This report uses the latest renewable energy and battery cost data to demonstrate the technical 

and economic feasibility of achieving 80 percent clean (carbon-free) electricity in the United States 

by 2030τmuch more quickly than projected by most recent studies. Two central cases are 

simulated using state-of-the-art capacity-expansion and production-cost models:  

¶ The No New Policy case assumes continuation of current state and federal policies. 

¶ The 80% Clean case requires that a national 80 percent clean electricity share is reached 

by 2030, along with aggressive transportation electrification as outlined in the 2035 
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Report 2.0 (Phadke et al, 2021). Generation from any resource that does not produce 

direct carbon dioxide (CO2) emissions is considered clean in this analysis, including 

generation from nuclear, hydropower, wind, solar, biomass, geothermal, and fossil fuel 

plants with carbon capture and storage. 

Consideration of the accelerated 2030 timeframe helps align expectations for power-sector 

decarbonization with climate realities while informing the policy dialogue needed to achieve such 

an ambitious goal. This ǊŜǇƻǊǘΩǎ target of 80 percent clean electricity (rather than 100 percent) by 

2030 is also important for envisioning decarbonization at a pace more rapid than considered in 

previous studies. Achieving deep power sector decarbonization in 2030 will likely increase the 

speed and cost-effectiveness of pervasive, cross-sector decarbonization.  

 

After a brief description of methods and data, the key findings of the 2030 Report are summarized. 

A companion report from Energy Innovation surveys other credible analyses of rapid electricity 

sector decarbonization in the U.S., and argues in support of a federal 80 percent by 2030 CES 

(Energy Innovation 2021).  
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2.  METHODS AND DATA SUMMARY 

We performed power sector modeling using nearly identical methods to the original 2035 Report, 

which benefitted from consultation with a technical review committee consisting of experts from 

utilities, universities, and think tanks. We employed state-of-the-art ƳƻŘŜƭǎΣ ƛƴŎƭǳŘƛƴƎ bw9[Ωǎ 

Regional Energy Deployment System (ReEDS) capacity-ŜȄǇŀƴǎƛƻƴ ƳƻŘŜƭ ŀƴŘ 9ƴŜǊƎȅ 9ȄŜƳǇƭŀǊΩǎ 

PLEXOS electricity production-cost model, in conjunction with publicly available generation and 

transmission datasets. Forecasts of renewable energy and battery cost reductions were based on 

bw9[Ωǎ !¢. нлмф (NREL 2019).3 We used these data and methods to analyze two central cases: 

 

 No New Policy: Assumes current state and federal policies and forecasted trends in 

technology costs and electrification.4 In regard to transportation electrification, this 

scenario assumes the continuation of existing (2020) state and federal policies and 

assumes the extant barriers to EV adoption persist. In this scenario, EVs constitute about 

22 percent of new light-duty vehicle (LDV) sales, 10 percent of new medium-duty vehicle 

(MDV) sales, and 5 percent of new heavy-duty truck (HDT) sales in 2030 The scenario is 

based on projections from Bloomberg New Energy Finance (BNEF), which suggest thatτ

absent policy interventionτinternal combustion engine (ICE) vehicles will constitute 46 

percent of the total on-road vehicle population by 2050 (McKerracher 2021). 

 80% Clean: Requires a national 80 percent clean electricity share by 2030. All coal-fired 

power plants are assumed to retire by 2030. On the vehicle electrification side, we project 

that electric vehicles constitute 100 percent of new LDV sales and 80 percent of new MDV 

and HDT sales in the U.S. by 2030, as modeled in the DRIVE Clean scenario in the 2035 

Report 2.0 (Phadke et al, 2021). The DRIVE Clean scenario assumes new policies are 

adopted and market forces quickly shift to overcome EV-related barriers. By 2050, EVs 

constitute 97% of all on-road vehicles. We also include electrification of buildings and 

ƛƴŘǳǎǘǊƛŜǎΣ ǇŜǊ bw9[Ωǎ 9ƭŜŎǘǊƛŦƛŎŀǘƛƻƴ Futures Study High Electrification Scenario.  

 

We analyzed how the 80% Clean case would respond to periods of extraordinarily low renewable 

energy generation and/or high demand in order to ensure that a system with 80 percent non-fossil 

supply meets demand in every hour. To assess system dependability, defined as the ability to meet 

power demand in every hour of the year, we simulated hourly operation of the U.S. power system 

over 60,000 hours (each hour in 7 weather years). For each of these hours, we confirmed that 

electricity demand is met in each of the 134 regional zones (subparts of the U.S. power system 

represented in the model) while abiding by several technical constraints (such as ramp rates and 

 
3 The cost reductions detailed in this report refer primarily to utility-scale PV, wind, and battery storage. Distributed PV is considered 

in this analysis, serving as an input to the ReEDS model based on NREL modeling assumptions. In 2030, under the 80% Clean case, 

there are approximately 48 GW of distributed PV, representing approximately 1.5% of total energy generation. 
4 ReEDS considers relevant state and federal policies, such as state Renewable Portfolio Standards, as of early 2020. 
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minimum generation) for more than 15,000 individual generators and 310 transmission lines. 

Further work is needed to assess issues such as the effect of the 80% Clean case on loss of load 

probability, system inertia, and alternating-current transmission flows. 

 

We also considered three primary sets of future renewable energy and battery storage cost 

assumptions (Figure 2): 

 

 Low-Cost: NREL ATB low-case assumptions, assuming 40 percent to 50 percent cost 

reductions for PV, wind, and storage by 2030 (compared with 2020).  

 Base-Cost: modified NREL ATB mid-case assumptions, assuming 2021 costs begin at the 

ATB low-case assumptions, but post-2021 cost reductions are in line with the ATB mid-

case.  

 High-Cost: NREL ATB mid-case assumptions, including assumed 2020 costs that are higher 

than actual 2020 costs.  

 

 
Figure 2. Historical and projected technology cost declines on which our analyses were based. For solar and wind, the historical 

LCOE was estimated by adjusting historical power-purchase agreement (PPA) prices for subsidies (investment tax credit and 

ǇǊƻŘǳŎǘƛƻƴ ǘŀȄ ŎǊŜŘƛǘύΦ tt! ǇǊƛŎŜ Řŀǘŀ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ [ŀǿǊŜƴŎŜ .ŜǊƪŜƭŜȅ bŀǘƛƻƴŀƭ [ŀōƻǊŀǘƻǊȅΩǎ utility-scale solar (Bolinger et 

al. 2019a, 2019b) and wind (Wiser and Bolinger 2019) reports. For four-hour batteries, historical pack costs were based on 

Bloomberg New Energy Finance data (Goldie-Scot 2019), and balance-of-system cost data were from NREL (2019). Future cost 

projections for all three technologies were based on NREL (2019). 

 

We tested the robustness of our findings through sensitivity analyses of the key input assumptions 

used in this report, including sensitivities around technology costs and fossil gas prices. We 

considered three primary sets of future renewable energy and battery storage technology costs 














































