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Introduction

• California codified its climate change 
efforts with Bill No. 1279 which 100% 
carbon-free electricity and net-zero 
status no later than 2045.
• 15% of emissions can be offset using nature-

based solutions and direct air capture.

• Washington passed the Clean Energy 
Transformation Act (CETA), part of senate 
Bill 1516, requiring 100% zero-emission 
electricity and net-zero status by 2045.
• Intermediate goals of eliminating the use of 

fossil fuels by 2025 and transitioning to 
greenhouse gas-neutral supply of electricity 
by 2030

• Passed Senate Bill 1812 which expands its 
Energy Facility Site Evaluation Council’s 
permitting abilities to incorporate 
*renewable or sustainable projects.



Research Question

What are the biggest challenges that prevent California and Washington 
from achieving both intermediary state emission reduction goals as well as 
net-zero status by 2045? 



California’s 
Focus Areas



Washington’s 
Focus Areas



Challenges 
Identified

Renewable Energy Development

Supply Chain Disruptions

Grid Reliability

Clean Transportation Adoption

Ecological Considerations



Renewable Energy 
Development (WA)

• Washington champions the highest hydropower usage in the US at 66%.

• Electricity demand in Washington could grow by 13-20% over 2020 levels by 2030. Electricity demand then accelerates 
and by 2050 is up to 92% above the 2020 levels.

• Looming threat of decommissioning four hydroelectric dams on the lower Snake River. Doing so would remove more 
than 8 billion kWh/year of reliable green energy.

• Dams could only be replaced by more than doubling the number of wind turbines in the state, building two new 
gas plants, or a nuclear one.

• Washington is currently an exporter of electricity, these anticipated changes make some experts predict Washington to 
be a net importer by 2050. Since this energy would most likely come from Wyoming or Montana, Washington would 
need to make additional changes to its grid via new transmission lines constructed across its mountainous terrains



Renewable Energy 
Development (CA)

• California’s ambitious 2030 and 2045 growth targets in utility-scale solar, battery storage and onshore wind are not 
without potential setbacks.

• Battery storage must increase nearly eightfold. As of 2019, battery storage accounted for a mere 0.2 GW, but by 2030 
that number is expected to climb to 9.5 GW. By 2045, combined battery and long-duration storage equals 52.2 GW of 
total resource capacity. 

• California will need to triple its currently grid capacity. This equates to the state building 6 GW of new renewable and 
storage resources annually. If history is any guide, the state has only built an average of 1 GW of utility solar and 300 
MW of wind per year.

• The retirement of California’s fossil generation fleet will most likely be replaced with a combination of hydrogen, 
renewable natural gas and possible fossil fuels combined with carbon capture and storage. These technologies are not 
clearly defined as needle movers to get California to zero-carbon by 2045.



Supply Chain

• China is a major player in supplying 
base metals used in solar panel 
production, and the World Bank 
expects that will remain the case 
through 2025.

• A couple examples:

• The absorbent amount of 
growth in utility scale solar 
needed to hit the California’s 
clean energy targets could face 
major setback based on 
production delays and 
geopolitical factors.

• Washington’s large push for 
fleet electrification and the 
precious metals and minerals 
needed to build batteries. 



Grid Reliability 
(CA)

• Turning down clean energy: Case Study - September 6th, 2022

• By mid-morning CAISO began rejecting hundreds of megawatts of solar energy produced, as they were unable to 
use it given a congested power grid, solar production not positioned strategically near existing transmission lines 
and lack of energy storage to save the power for later when consumer demand would inevitably peak. 

• By 5pm that day, temperatures reached over 100 degrees Fahrenheit in many parts of southern California, 
straining the grid’s ability to perform. Meanwhile, CAISO, in the process, had turned down more than 3,000 MW 
of solar power. 

NERC’s Summer Reliability Assessment shows California 
needing energy imports from potentially dirty fuel sources…



Grid Reliability 
(WA)

• Northwestern US transmission lines are largely owned and 

operated by the Bonneville Power Administration (BPA), a federal 

agency within the Department of Energy. 

• In 2022, the BPA conducted an analysis on 144 capacity additions 

which combined, generated over 11 Gigawatts (GW) of power, 

solar and wind mostly. Granting “long-term firm transmission 

rights” to these requests would require the BPA to make upgrades 

to its grid costing billions of dollars. 

• While long-term firm transmission is ideal, the BPA’s newest 

product, “conditional firm service,” offers resource transmission 

rights but with an increased possibility of curtailment. This could 

cause solar and wind projects to lose out on production tax credits 

if they must curtail for transmission constraints. 



Clean 
Transportation 
Adoption

• The average transaction prices of an EV in July 2022 were $62,893 which is 14.8% 
higher than a year earlier where the average sale price stood at $54,797. 

• Even more eye-opening, the average transaction price for all types of vehicles in July 
2022 was $47,198, well below the cost of an EV even with the $7,500 dollar tax 
rebate. 

• To put this in perspective, the 2021 median household income for California was 
$81,575 and $84,648 for Washington compared to the US average median 
household income of $70,784. Well over half of a US household’s annual pre-tax 
earnings would need to be spent in order to purchase an electric vehicle at current 
market prices. 

• Washington is highly focused on its ability to create a cleaner transportation sector in its state.  The sector 
contributes the highest share (44.9%) of greenhouse gas emissions within the state.

• California anticipates a 91% reduction in petroleum use by 2045 from 2022 levels. In addition to usage, 
officials are looking to phase-down oil and gas production by 2045 to match the reduction of petroleum 
usage by consumers in California.  This equates to consumer usage dropping by 91% coupled with an 83% 
drop in petroleum refining from 2020 levels and help reduce roughly 85% of greenhouse gas emissions from 
the oil and gas sector. 

• Governor Inslee proposed a $100 million a year (on an ongoing basis) for a customer rebate that would 
reduce upfront buying costs and make EV prices comparable to those of internal combustion engine vehicles. 

• Inslee also announced an executive order to fully electrify state agency vehicle fleets with a 100% zero-
emission light duty fleet by 2035, and transition to 100% zero-emission medium and heavy-duty state fleets 
by 2040. 

EV Price Points

California and Washington’s Ambitions



Ecological 
Considerations

• California’s solar power plants produced about 13.4% 
less electricity in the first two weeks of September 
2020 than during the same period one year earlier 
due to wildfire smoke and haze blocking the sun’s 
rays. 

• California’s agricultural economy and Washington’s 
hydroelectric usage both developed under 
expectations of reasonably static hydrology.

• Recent studies place the Western drought of the last 
two decades as the worst in 1,200 years. 

• Green hydrogen requires 9kg of water per every 
1 kg of hydrogen produced.



Solutions and 
Opportunities

• Build out a reserve power pool among West Coast states that can be 
utilized in case of emergencies. 

• Long term look into an RTO structure like the PJM Interconnection.

Transmission and reliability

• Focus on battery technologies beyond lithium ion. 

• Sacrifice efficiency for cost as available technologies can be part of the 
ongoing transition. 

• Utilize EV batteries connected to the grid as an extension of demand 
side management.

Long-term energy storage

• Incentivize clean energy manufacturing to set up in CA or WA.

• Can facilitate states’ net-zero goals by reducing emissions throughout 
the supply chain in clean energy material production.

• Results in better optics and control over clean energy components and 
the associated overall carbon footprint in procurement and production.

Domesticated, locally sourced clean energy supply chain

• Work to identify needs of customers couple with state net-zero goals 
such as stronger energy conservation programs and clean energy 
offerings for commercial and industrial customers. 

• Commissions can allow higher rates of return and provide more 
assurance around recovery costs for utilities.

State utilities and commissions alliance 
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