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Total Cost of Ownership: Electric vs Diesel

• The biggest challenge for electric buses is their high upfront cost compared to ICE buses

• Mainly influenced by battery costs, prices of which have fallen 24% since 2016 and 79% since 2010

• Electric buses to reach cost parity with ICE counterparts in 2030 without subsidies 

Source: Bloomberg (2018)
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Presenter-Notizen
Präsentationsnotizen
Story: governments will have to wait a while until cost-parity of electric buses is achieved. Hence, reaching electric bus targets by 2030 will require incentives.Price corresponds to buses available to purchase from European manufacturers.Assumes 250kWh battery bus purchased for $570,000



Financing Landscape

• Self-funding with various levels of subsidies most popular

• Can lead to complex funding structures with different agencies

National FAME II Scheme: 
Government subsidies to 

support 7,000 electric buses 
across the country

Municipal subsidies in Seoul: 
$75,000 subsidy available for 

427 buses in Seoul

Phasing out of subsidies 
due to market maturity

Source: Bloomberg (2018)
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Story: Until recently, most countries globally, especially in Asia, hadn’t made any significant transition to electric buses. However, of the countries that have began this inroads, subsidies have been crucial for incentivizing the transition by bringing the initial capital cost of an e-bus below that of a diesel bus.In Asia, China, India, and Korea dominate - hence, examples of those countries provided.



Example from China: Role of Subsidies

• Subsidies necessary for early stages of e-bus adoption. However, they aren’t sustainable, especially for developing countries

• China: phase-out of subsidies coincides with e-bus maturation, decreasing 20% from 2016-2018, and 40% from 2018-2020

Source: ESCAP (2024); IEA (2024)
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Story: However, subsidies are not sustainable, and should eventually be removed once a market matures. This has happened in Germany in 2024, and puts significant pressure on transport providers, for which a series of innovative business models have emerged.Ending subsidies not a bad thing.



Shifting Pressure to the Operator

• Removal of subsidies shifts pressure to meet emissions targets onto transport providers, often self-financing

• Germany began this process in February 2024, while Japan is still in an early adoption phase
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Story: In Asia, most PTAs run at a loss and rely on subsidies to remain operational. Coinciding with declining passenger numbers, the huge investment required for electric buses presents significant challenges. However, it is important to remember that electric buses are ultimately a positive addition to an operator’s fleet, as they have lower running costs than ICE equivalents. Hence, using innovative financing and business models to introduce them sooner, rather than later, is important.



Business Models for Electric Buses in Different Parts of the World

The Operator’s Perspective: No One-Size Fits All Approach

Source: ESCAP (2023) GCC: Gross Cost Contract, OPM: Outright Purchase Model 
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Story: Factors influencing financing and business models can vary based on regional or local conditions. These encompass the entire electric bus ecosystem, such as:Broader policies, regulation, and incentivesClimate and temperatureRoutes (gradients, length, daily distance)Operation conditions (bus size, specifications, operating hours)



Types of Business Models for Electric Buses in Public Transport

Source: ESCAP (2023) CI = Charging Infrastructure, EUP: Energy Utility Provider, AMC: Annual Maintenance Contract, O&M: Operation and Maintenance
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Purchase (public transport authority)
Operation and Maintenance (operator)
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Story: Given this global diversity in transport landscapes, a variety of business models have occurred, ranging from complete outsourcing and unbundling, to  complete insourcing and bundlingBundling involves combining several goods or services into a single procurement packageFinancial lease basically involves the complete outsourcing of services



Types of Business Models for Electric Buses in Public Transport

Source: ESCAP (2023) CI = Charging Infrastructure, EUP: Energy Utility Provider, AMC: Annual Maintenance Contract, O&M: Operation and Maintenance

Jack Crawford | M2G-ITS Lab Workshop 2024 @ Kyoto University, May 8, 2024 | Business and Financing Models for Transitioning to Electric Buses

Purchase (public transport authority)
Operation and Maintenance (operator)

Model Ownership and Financial Risk Advantage Disadvantage

Gross Cost 
Contract

Public transport authority purchases the buses and 
retains fare revenue. Operator is responsible for 
operating buses against pre-determined per km 

payments. 

Financial stability 
as operators 

receive a fixed fee 
per km

Fixed payments might limit the 
ability to adapt services based 
on operational realities. I.e., it 

might not be financially feasible 
for operators to increase 

frequencies during peak times 
without adjustments to the 

contract terms
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Story: Given this global diversity in transport landscapes, a variety of business models have occurred, ranging from complete outsourcing and unbundling, to  complete insourcing and bundlingBundling involves combining several goods or services into a single procurement packageFinancial lease basically involves the complete outsourcing of services



Types of Business Models for Electric Buses in Public Transport

Source: ESCAP (2023) CI = Charging Infrastructure, EUP: Energy Utility Provider, AMC: Annual Maintenance Contract, O&M: Operation and Maintenance
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Purchase (public transport authority)
Operation and Maintenance (operator)

Model Ownership and Financial Risk Advantage Disadvantage

Battery Lease

Operator owns the bus but leases the battery from a 
specialized provider, reducing the upfront purchase price 

of the bus and removing the operator from risks 
associated with battery life and technology upgrades.

Lowers initial costs 
and aligns 

expenses with 
battery life cycles

Dependent on 
battery provider for 
critical operational 

components
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Präsentationsnotizen
Story: Given this global diversity in transport landscapes, a variety of business models have occurred, ranging from complete outsourcing and unbundling, to  complete insourcing and bundlingBundling involves combining several goods or services into a single procurement packageFinancial lease basically involves the complete outsourcing of services



Types of Business Models for Electric Buses in Public Transport

Source: ESCAP (2023); World Bank (2021) CI = Charging Infrastructure, EUP: Energy Utility Provider, AMC: Annual Maintenance Contract, O&M: Operation and Maintenance
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Story: Given this global diversity in transport landscapes, a variety of business models have occurred, ranging from complete outsourcing and unbundling, to  complete insourcing and bundlingBundling involves combining several goods or services into a single procurement packageFinancial lease basically involves the complete outsourcing of services



Evaluating Alternative Business Models

Source: ESCAP (2023)
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Story: ESCAP has developed a framework for evaluating the most appropriate business model for transport operators
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Story: In Asia, most PTAs run at a loss and rely on subsidies to remain operational. Coinciding with declining passenger numbers, the huge investment required for electric buses presents significant challenges. However, it is important to remember that electric buses are ultimately a positive addition to an operator’s fleet, as they have lower running costs than ICE equivalents. Hence, using innovative financing and business models to introduce them sooner, rather than later, is important.
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