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Jet Zero



Aviation – the EU (1)

• Corporate Sustainability Reporting Directive

• Taxonomy Regulation:
– How and to what extent their activities are associated with environmentally sustainable economic 

activities as defined under the EU Taxonomy legislation
 Substantial contribution criteria
 Do no significant harm criteria

• EU Taxonomy: sustainable finance
– EU Taxonomy Compass

– Enabling or Transitional Activities
https://ec.europa.eu/sustainable-finance-taxonomy/tool/index_en.htm

• Aviation sector focus is on:
– the sale, lease and operation of aircraft
– airport infrastructure

5



Aviation – AWG (2)

• Aviation Working Group
– Aviation Working Group (AWG) is a not-for-profit legal entity composed of major aviation 

manufacturers, leasing companies, and financial institutions that contribute to the development of 
policies, laws, and regulations that facilitate advanced international aviation financing and leasing

– Seeking single international system for classification of green aircraft financing and leasing to avoid 
conflicting national or regional standards, based on five principles:
– Feasible Improvement Standard
– Incentive Standard
– Aircraft Class Differentiation Standard
– ICAO Certification Standard
– Data-based Self-Reporting Standard

– https://awg-carbon-calculator.awg.aero/about
– AWG works in conjunction with Boeing and Airbus, among others (note: Airbus is betting on 

hydrogen)
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Aviation – the UK (3)

• Aviation to be included in the UK’s carbon budget from 2033-2037 (a version of “the next, next, next CEO’s 
problem”?)
– The UK’s share of emissions from international shipping and aviation contribute 3% and 7% of the UK total, respectively. There are currently 

no international agreements for including these emissions in national accounting, but in 2021 the UK Government committed to include the 
UK’s share in the sixth carbon budget (for 2033–37) 

– Vast majority of UK’s aviation-related carbon emissions are from international travel

• UK Government: Jet Zero consultation
– Our ambition to decarbonise includes every sector of our economy. While aviation contributes only 2-3% of global greenhouse 

gas emissions today, it is forecast to become the second highest residual emitter in 2050 as other sectors reduce their 
emissions. Despite aviation being one of the most challenging sectors to decarbonise, we are clear that it will play its part in
ensuring the UK reaches net zero.

– System efficiencies, Sustainable aviation fuels, zero-emissions flight, markets and removals [price emissions, offset or remove 
residual emissions], influence consumers

• House of Lords Select Committee on Science and Technology: “Battery strategy goes flat: Net-zero target at risk” 
(July 2021)
– Shipping and aviation are yet further behind due to onerous technical requirements. Once solutions are identified for these 

sectors, they will have to be deployed at great pace to contribute to the UK’s 2050 net-zero target.

– In the face of this risk, we were astonished by the stark disconnect between the optimism of Ministers and officials… the UK is 
far behind its competitors and faces significant challenges with innovation, supply chains and skills.
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Aviation – CORSIA (4)

• Role of tax and carbon offsetting
– In the context of the laws of physics, governments are reviewing tax and offsetting policies in the context of an international 

framework

• Global offsetting scheme – the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) – aimed at meeting the 
International Civil Aviation Organization’s (ICAO’s) medium-term climate change goal of Carbon Neutral Growth from 2020 
(CNG2020)
– Part 1: monitoring, reporting, and verification of CO2 emissions (known as MRV)
– Part 2: the offsetting of CO2 emissions

• Greenpeace/The Guardian investigation: 
– The forest protection carbon offsetting market used by major airlines for claims of carbon-neutral flying faces a significant 

credibility problem, with experts warning the system is not fit for purpose.
– A well-known airline said Verra’s methodologies were rigorous and science-based, also adding that it was investing in low-

carbon technologies. Other airlines echoed these comments and said the use of offsets was an intermediary measure.

• Edward Luce in the FT: The magic phrase “net zero emissions” is based on the implicit bet that humanity will find a technological 
breakthrough soon. The best way to incentivise that outcome would be to make carbon more expensive. It goes without saying that 
urging Saudi Arabia to pump up the volume is a step in the wrong direction.

8



Unique Challenges 
Facing the Shipping 
Industry



The State of Shipping

• International shipping community is lagging far behind peers.

• Industry generates around 2.5% to 3% of global greenhouse gas emissions

• Phase 2 of the Energy Efficiency Design Index (EEDI) was introduced in 2020, 
requiring CO2 emissions to be at least 20% below the EEDI original baseline. 

• In 2020, 146 ships with dual fuel (LNG/LPG/other) propulsion were ordered, 
representing about 17% of new orders.
– The majority included LNG but several will use LPG, methanol, or batteries. 

• Scrubbers, previously considered a potential solution to fight climate change in 
the shipping industry, now seem to be a short-term and inadequate solution.
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Efforts to Transition

• Shipping has been transitioning to low sulphur fuel and the use of sulphur
cleaning devices called scrubbers to permit the use of cheaper heavy fuel oil.
– High Sulphur Fuel Oil (HSFO) vs. Very Low Sulphur Fuel Oil (VLSFO)

– Use of scrubbers to remove pollutants from exhaust 

– Some think scrubbers could become undesirable from a political standpoint. 

– Some countries are planning to ban scrubbers.

– The economics of scrubbers have become inadequate to justify the preliminary 
investment. 

– Need to invest more in decarbonization and low-to-zero carbon fuels such as 
hydrogen and ammonia.
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Challenges to Transition 

• Lengthy lifecycle of vessels
• Retrofitting difficulties and expense 
• Experiments with smaller ships powered by diesel electric or fully electric

– More expensive than traditional shipping
– Hampered by limited range and capacity
– Diesel electric vessels produce carbon emissions, albeit at a far lower rate
– Purely electric propulsion systems bring added complications in storing electricity, as lithium-

ion batteries can suffer from “thermal runaway” when a fuel cell becomes damaged, starting a 
chain reaction among multiple cells

• Use of less polluting fuels like liquefied natural gas (LNG) 
– LNG cuts to sulphur and particle pollution, but still has greenhouse gas emissions

• Hydrogen-fueled ships viewed by some as solution, but hydrogen production using 
‘low carbon’ technology in sufficient quantities is still years away
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Efforts to Transition 

• For almost two decades, International Maritime Organisation’s (IMO) Maritime Environment 
Protection Committee (MEPC) has explored the issue of GHG emissions in the shipping sector
– Mandatory carbon levies have been proposed, but never adopted

• In 2018, the IMO adopted an initial strategy on reducing GHG emissions from ships by 50% by 
2050 from 2008 levels

• On January 2020, the IMO’s 0.5% sulphur limit for marine fuels took effect 

• Pressure is building to align with a net zero emissions goal by 2050

• Amendments to MEPC’s existing regulations will go into effect in November 2022
– Reduce carbon intensity based on a new “Energy Efficiency Ship Index” (EEXI) and operational 

carbon intensity reduction requirements based on a new operational carbon intensity indicator (CII) 
– Applies to all ships, not just new builds

• Some members and industry argue more is needed to fund R&D into zero-carbon shipping 
technologies and fuels – e.g., biofuels, green and blue hydrogen, ammonia, methanol, and 
nuclear
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Carbon Tax Proposals

• The global trade association for ship operators, the International Chamber of 
Shipping (ICS), has proposed a global levy on carbon emissions from ships.
– Backed by the trade association for dry cargo shipowners, Intercargo.

– IMO would collect the funds in an “IMO Climate Fund,” which could then be used to 
update infrastructure at ports that would be required to transition to alternative fuels.

– An R&D fund is also part of the proposal, and it would be used to fund the research and 
development of alternative zero-carbon fuels and propulsion systems.

• The EU’s proposed expansion of its emissions trading scheme (ETS) to maritime 
transport is also incentivizing consideration of a global maritime carbon levy.
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Other Proposals

• The Marshall Islands and the Solomon Islands—two nations facing the threat of being 
wiped off the map by climate change—proposed a universal mandatory greenhouse 
gas levy starting at $100 per ton/CO2e with regular upward ratchets.

• Several other countries (Denmark, Georgia, Greece, Japan, Liberia, Malta, Nigeria, 
Palau, Singapore, Switzerland) and nine NGOs have proposed a levy of $2/mt on fuel 
oil to create an approximately $5 billion “IMO Maritime Research Fund” (IMRF) to 
accelerate the introduction of low-carbon and zero-carbon technologies and fuels.

• The United States has not made its views on a global maritime carbon levy public, 
but it is committed to a net zero emissions goal.
– Legislation has been reintroduced and US industry groups and port authorities are also 

pushing for the inclusion of funds for investment to support the decarbonization of the 
shipping industry in the pending reconciliation bill.
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Developments in the 
Auto Industry, 
Including Electric 
Vehicles



Legal and Regulatory Background

• Title II of the Clean Air Act
– Motor Vehicle Emission and Fuel Standards

• Corporate Average Fuel Economy
– First enacted by Congress in 1975, after 

the 1973-74 Arab Oil Embargo

• The California Waiver – allowing the 
state to set its own emission standards 
for new motor vehicles 
– Originally allowed by EPA because 

California’s standards are at least as 
protective as federal standards
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Tailpipe Emissions in the Trump Administration

• Fuel economy standards decreased 
during the Trump administration:

– For model years 2021 through 2026, fuel 
economy must increase by 1.5% a year

– Under the previous rule, fuel economy 
needed to increase by 5% a year

• The Trump administration also revoked 
the California Waiver in September 2019 
when the EPA released its “One National 
Program” rule
– Asserting that the USDOT had the right to 

set national fuel economy standards
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California’s Efforts to Push Electric Vehicles

• In August 2020, California reached emissions 
deal with five automakers
– Voluntarily increase fuel economy by 3.7% 

annually 

• Governor Gavin Newsom’s September 2020 
executive order and electric vehicle mandate
– Calls for a transition away from fossil fuels as part 

of a statewide effort to address climate change
– Directs state agencies to take concrete steps to 

phase out gas and diesel-powered passenger cars 
and trucks

– Commits California to a goal of 100% zero-
emission new passenger cars and trucks by 2035
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California’s Efforts to Push Electric Vehicles

• In March 2021, California’s two senators urge 
President Biden to follow California’s lead on 
vehicle emissions
– Set a federal end date for purchase of new gas-

powered vehicles

– Restore California’s authority to set vehicle 
emissions standards

– Coordinate with California to fight climate change
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President Biden on California Waiver

• Biden’s first day order: directed federal 
agencies to review the rollback

• In April 2021, EPA proposed to reinstate 
the California Waiver
– In June, EPA received public comment on 

the proposal 

• EPA expected to reinstate the waiver
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New Proposed Federal Fuel Economy Standards

• In August 2021, EPA proposed a rule to revise national GHG
emissions standards for passenger cars and light trucks
– 2023-2026 model years 
– 10% increase for model year 2023, followed by approximately 

5% annual increases through model year 2026
– Retains existing GHG credit-based emission averaging, banking, 

and flexibilities
– Provides new compliance flexibilities and incentives, including  

carrying over previously earned compliance credits, advanced 
tech multiplier credits, and hybrid pickup truck incentives 

• Recent EO directed EPA to establish new emissions and fuel 
efficiency standards for model year 2027 and beyond 
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Response to Proposed Fuel Economy Standards

• California Air Resources Board and State AG
– Preference for standards that recover emissions 

reductions lost as a result of Trump administration 
rollbacks

• Alliance for Automotive Innovation
– Supports EPA’s proposed GHG standards with 

appropriate and necessary flexibilities to encourage 
higher production of electric vehicles

• Environmental groups
– Generally supportive of EPA’s proposed fuel 

economy standards
– Some believe the proposal falls short and includes 

unnecessary incentives that reduce the effective 
stringency of the standards
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President Biden on Electric Vehicles

• In early August, President Biden signed an 
executive order to increase the production 
of zero-emission vehicles by 2030
– Non-binding goal that 50% of all new 

passenger cars and light trucks be zero-
emissions 

– Battery electric, plug-in hybrid, and fuel cell 

• The order provides generally that the 
administration will prioritize clear 
standards, infrastructure development, and 
innovation
– Specifically, to install national network of 

charging stations and point-of-sale incentives 
for consumers 
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Industry Commitment to Electric Vehicles

• Recent industry developments
– Ford announces $11 billion plan for two new 

US-based electric vehicle battery 
manufacturing sites

– Volkswagen announces its plan to build six 
electric vehicle battery factories in Europe by 
2030

– GM announces plans to exclusively offer 
electric vehicles by 2035

– Honda announces plans for its own electric 
vehicle platform, offer only battery-electric and 
fuel-cell vehicles by 2040

• New EV-only market entrants
– Rivian
– Lucid Motors
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EV Deployment Issues:  
Issue 1:  Addressing the “Range” Concern

• The range concern primarily relates to the need for widespread development 
and operation of network charging assets. 
– At the end of 2018, only a little more than 64,000 public charging stations were installed 

in the US. Only two years later, by the end of 2020, that number had increased by 
nearly 50% — with approximately 96,000 public charging stations installed and 
operating in the US.

– Infrastructure Plan

– Substantial monetary investment ($174 billion)

– Used to develop a network of 500,000 charging stations

– The version that passed the Senate in August would create a national EV charging 
network through $7.5 billion to create charging stations across US.
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EV Deployment Issues:  
Issue 1:  Addressing the “Range” Concern

• The range concern also raises a number of sub-issues including, as a threshold 
matter:
– Who can own the network charging assets?

– Whether and how network charging owners/operators are regulated?

– Impact of utility rate design on network charging consumption?
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EV Deployment Issues:  
Issue 2:  Utility Rate Impacts
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EV Deployment Issues:  
Issue 2:  Utility Rate Impacts – What Does the Utility Charge?
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• Time-of-use rates apply prices that vary by time period – prices that are higher in peak periods 
and lower in off-peak periods. A simple version of this involves two pricing seasons. However, a 
time-of-day rate is more complex but could have two pricing periods within a day.

• Real-time pricing features prices that vary hourly or even sub-hourly throughout the year for 
some or all of a customer’s load. Customers are notified of the rates in advance, in some 
instances the day prior to the rates or on an hour-ahead basis. In the context of EVs, this 
approach gives EV charging station owners the maximum flexibility in operating their stations in 
a way to mitigate the highest prices. Of course, it also requires ongoing monitoring of applicable 
rates. 

• Some state regulators or legislatures are exploring the imposition of rates that are specific to 
EVs. For example, a utility might consider proposing a commercial tariff that provides for rates 
applicable only to EV charging station owners in an effort to address the fast and energy-
intensive nature of a charging station. In that vein, proposed legislation in New York would 
require utilities to propose commercial tariffs for fast charging in an effort to help fleet operators 
go electric. 



EV Deployment Issues:  
Issue 2:  Utility Rate Impacts – What Can the Utility Recover?
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• In essence, what can the utility include in rate base?
– Fleet conversion costs?

– Public network charging infrastructure?

• Issues concerning cross-subsidization by non-EV owners and uses

• What about the impact of EVs on ratepayers as a whole?



EV Deployment Issues:  
Issue 3:  Contractual Issues Abound 

• The various facets of widespread EV deployment and use cases raise numerous 
contractual issues to be addressed that are not otherwise present in non-EV 
matters. Examples include:
– EV leasing provisions

– Network charging installation and/or leasing

– Provision of energy management services for EV fleet operations

– Unlocking V2G revenue stream opportunities
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Transportation 
Developments in 
Germany 



German Federal Elections and Consequences
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Why are the German Federal Elections of Sept. 26 so important?

• End of chancellorship of Angela Merkel after 16 years.

• The Greens will likely be part of the coalition of three parties.

• Climate change was the number one topic during the campaign.

• Germany is the biggest economy in the EU and a hub for car manufacturing and 
innovation.

• Germany: G7 chair as of January 1st.

• Smaller EU member states likely follow the lead if Germany raises taxes or 
changes dues to reach the ambitious climate goals.



German Federal Elections and Consequences
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German Federal Elections and Consequences
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Election Platforms Greens versus FDP

• “From 2030 […], only zero-emission cars 
should be allowed to be newly registered; 

• By 2030, however, existing internal 
combustion vehicles must already be 
replaced by e-cars at least 15 million 
vehicles by 2030.

• We want to convert the purchase subsidy 
for zero-emission cars into a bonus-malus 
system and open it up to light electric 
vehicles. Climate-friendly cars must 
become cheaper, climate-damaging cars 
more expensive. 

• Conversion of existing combustion 
engines to zero-emission cars.”

• Nationwide expansion of fast-charging stations and 
interoperable payment structures for e-mobility. 

• Non-discriminatory access to charging stations for a 
fee, as well as transparent pricing and billing 
systems for the benefit of customers.

• No subsidies such as the purchase premium for e-
cars. 

• Regulations for hybrid vehicles must be revised so 
that their real CO2 emissions are taken into 
account.

• Extend emissions trading to the entire transport 
sector. 

• Many of the bans, subsidies, and support measures 
adopted to reduce CO2 emissions in the transport 
sector do not lead to a reduction, but only to costs 
and distortion of the market. 



German Federal Elections and Consequences
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Selected issues to watch during the Coalition negotiations:

• Nuclear Power: France just extended the use of its nuclear plants for 10 more 
years ↔ Germany wants to phase out all nuclear plants by next year.

• Charging points for electric cars: Germany must catch up. A car 
manufacturer wants to build its modern combustion engines in China. Trend?

• Reliable forecast of how much electricity Germany will need in 2030 
and how it will be generated. ↔ Expect more resistance against wind 
turbines and requirements to install solar panels.

• Tax increases after Corona? 
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