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I Towards low- and zero-emissions land transport in APEC

« Climate change is a major challenge to the

APEC region, and transport accounts for about I
a quarter of GHG emissions worldwide. -

« Moving towards low and zero-emissions .
transport is a major focus of the Transportation
Workina Grou (TPTWG) and the Land Expert Vehicle Electrification Public, Shared & Active Transport

g p . p *  Vehicle supply regulations s Public Iranspart sarvice improvements

GI’OUp (LEG), IﬂC|UdIng das one Of the core =  Vehide purchase and usage incentives *  Shared mobility integration
pillars of the LEG’s 2023 Main Policy Theme. . Womoongeweis  * Dorpenngdenamd rpiva ek

* The most effective and economically efficient

. . . | | - .
strategy for transport decarbonisation is
vehicle electrification, including some use of
plug-in hybrids and hydrogen fuel cell electric
vehicles, and clean energy prodqcnon to Sustainable Energy Sources for Land Transport
supply motive energy. Demand side measures . Sustainable fuel subsidies
(shared transport) will also form part of the * Nextgeneration batteris funding
= Battery sustainability research grants
puzzle.
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https://www.apec.org/docs/default-source/publications/2023/5/policy-paths-toward-low-emission-multimodal-transportation-in-apec/223_psu_policy-paths-toward-low-emission-multimodal-transportation.pdf?sfvrsn=66a167b7_2

Electric vehicle technology and
power sources

« Information is out there on electric vehicle
technology, including in academic papers
about energy consumption modelling.

« Automotive technology is changing and
there are different use cases for different
low-emission vehicle technologies.

» Electric vehicles are fundamentally more
efficient than fossil fuel vehicles. Their
iInput is the electricity provided via the
charger, prior to any charging losses.

« Hydrogen fuel cell electric vehicles
convert a hydrogen gas input to electricity,
via reverse electrolysis, which then powers
a motor similar to an electric vehicle.
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Replacing gasoline-powered cars with EVs saves energy, regardless of the
energy source used to recharge the EVs.

GASOLINE:
Us. d?’ |_3’ consumption Internal combustion vehicle
8.9 million barrels per day inefficiency loss 80%

Energy to wheels:
. 1.8 million barrels of
gasoline equivalent

How much energy is needed to replace 8.9 million barrels of gasoline with electricity?
It depends on the efficiency of the electricity generation.

REPLACING GASOLINE WITH COAL:
Reduces energy use by 31% ;
Power plant loss 67%

6.1 million barrels of _ C__ A
Energy to wheels:

asoline equivalent
’ ! G o) 1.8 million barrels of
gasoline equivalent

-
rd
BV inefficiency loss 11%
//

REPLACING GASOLINE WITH NATURAL GAS:
Reduces energy use by 48%

Power plant loss 56% EVinefficiency loss 11%
4.6 million barrels of & Energy to wheels:

gasoline equivalent 1.8 million barrels of
gasoline equivalent

REPLACING GASOLINE WITH HYDROPOWER:

Reduces energy use by 75%
EVinefficiency loss 11%

Power plant loss 10%

Energy to wheels:
1.8 million barrels of
gasoline equivalent

2.3 million barrels
of gasoline equivalent

Data from EIA.gov and FuelEconomy.gov
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https://yaleclimateconnections.org/2022/08/electrifying-transportation-reduces-emissions-and-saves-massive-amounts-of-energy/

I Global passenger EV sales by market

12m

Electric vehicles are coming

oM
« Passenger electric vehicle sales are "
increasing sharply due to the action of 5 o
policymakers; as the industry pivots to §
provide new offerings; the economics of an
batteries improve; and consumer
interest matures. o . .
« Some factors affecting the cost of o —m=m T , TS
batteries affect the economics of the |
.. @ China .Europe ®us @ South Korea @ Canada .Japan
Competltlon tOO_ ® India ® Australia ® sSoutheast Asia @ Rest of World
¢ A” Vethle Segments need Support to Vans and trucks Passenger cars Buses 2 and 3 wheelers

enable net-zero, but especially vans and

trucks. Supply of needed vehicles will
affect economies differently, depending { 3% / 14% 38% 49%

on their trade patterns and approach to
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https://about.bnef.com/electric-vehicle-outlook

30%

na

New Zealand’s policy pathway o

20%

to net-zero emissions

* Transport emissions rose more than any other s I I I I I I I s
source 1990-2019, by approx. 80%. Transport o= .

2022 electric vehicle market share of APEC member economies
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« The Climate Change Response (Zero Carbon) Source: ICCT presentation to LEG
' 220
Amendment Act 2019 provides a framework fqr Passenger Car CO: targets
New Zealand to move to net-zero by 2050. This *®
includes emissions budgets out to 2035. g 150
$ 160
« The Emissions Reduction Plan targets, by 5 140 N \
2035, an increase zero-emissions vehicles to & 10 ey
. . © \
30% of light fleet; and to reduce freight £ 100 esy
emissions by 35%. g 80 US 2026: 82X\ & - P2n 2030:92:0
: 2 60 K8rea 2030: 66.6
 New Zealand is a technology and standards : ,, —— historical performance New Zealand
taker. However, policy settings put usin a Dy | e e e s or targets under o
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http://mddb.apec.org/Documents/2022/TPTWG/TPTWG52-LEG/22_tptwg52_leg_016.pdf
http://mddb.apec.org/Documents/2023/TPTWG/LEG-TM1/23_tptwg_leg_tm1_003.pdf

Clean Car Discount rebates and fees for new vehicles

Clean Car Discount feebate scheme

e
« Introduced in July 2021, phase 1 provided a rebate to — T i
light battery electric vehicles (BEV) and plug-in hybrid - et
electric vehicles (PHEV). e
» Phase 2 introduced in April 2022, levying fees and 0 | £ N — e
introducing a “zero band” for some vehicles. oo |t > g

¢ Emissions valges are based on 3P-Worldwide . Clean Car Discount rebates and fees for used vehicles
harmonized Light vehicles Test Procedure results. This

ensures the policy gains are robust and measurable. - T m,
Our monitoring and reporting is based on informationin ... - et
the Motor Vehicle Register. giapmar T

« Since mid 2022, for the first time, the number of petrol |
vehicles in New Zealand has begun to decrease. oo | . et

« Now, refuelling and charging infrastructure is needed to . [' =% e
Scale at pace. Q 50 100 150 200 250 300
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https://en.wikipedia.org/wiki/Worldwide_Harmonised_Light_Vehicles_Test_Procedure
https://en.wikipedia.org/wiki/Worldwide_Harmonised_Light_Vehicles_Test_Procedure
https://www.transport.govt.nz/area-of-interest/environment-and-climate-change/clean-cars/

I Good energy statistics will help transport decarbonisation

» (Good energy statistics about energy consumption of vehicles supports:

— consumers to manage trip-level and energy consumption choices e.g. how to drive, when and
where to charge, choice of route; and alleviation of range anxiety;

— energy companies to manage peak demand on their assets, and plan for provision of capacity;
— policymakers to manage the climate transition and provide sufficient infrastructure.
* What is useful data will depend on the model’s purpose:
— WLTP results (refer to GTR 15); manufacturer’s vehicle specifications
— Onboard electronics e.g. the battery management system
— Energy going into the vehicle (hydrogen gas, electricity passing through the charger)
— Location data (e.g. vehicle movements, traffic considerations, road characteristics)
— Demand for energy levied on the energy grid (e.g. for demand response applications)

A Asia-Pacific
&S8§’” Economic Cooperation



https://unece.org/transport/standards/transport/vehicle-regulations-wp29/global-technical-regulations-gtrs

I Modelling real EV energy consumption

« Two basic approaches to modelling real consumption:
— Rule-based approaches use physical laws to model energy acting on the wheels

— Data-driven approaches use increasing amounts of in-vehicle data to model energy use
and loss

« Consider the fundamentals e.g. scale, periodicity, horizon:

— Are you modelling trip-level consumption for the consumer, or focusing on grid
integration, demand response, or population-level issues?

— Do you need to understand driver behaviour in real time?
— Are you trying to control for long term trends, or predict them?

Methodology

._--""--.--_ _-_---““‘-—-_.

Rule-based Drata-driven

— Fuzzy Logic Physics-based Regression Clustering Meural Metwork LSTM
== ) Asia-Pacific
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https://www.osti.gov/servlets/purl/1824218#:%7E:text=3.1%20Types%20of%20Variables%20The,%3B%20and%204)%20environment%20related.

I Influential variables affecting real EV energy consumption

« While the WLTP provides more realistic data than previous tests, it does not necessarily
represent the actual emissions and energy economy an individual driver will achieve.

» Actual energy economy varies due to many factors including:
— vehicle components e.g. drivetrain efficiency, battery health, vehicle weight;
— vehicle dynamics e.g. speed and acceleration;
— traffic conditions e.g. congestion;
— Environmental conditions e.g. weather, season, humidity.
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I Further pieces of the puzzle, and other takeaways

» The most effective and economically efficient strategy for transport decarbonisation is vehicle
electrification. Batteries are getting better and cheaper, and that means electric vehicles are
growing in accessibility.

 Electric vehicle uptake generally has positive benefits for human health and wellbeing.
Sometimes these are not accounted for fully — but counting them too is important for
economic analysis.

* Electrifying private vehicles is part of a solution to the problem of energy-inefficient transport.

« The initial energy source still matters for the climate benefit. But don’t forget the wider
implications of changes in energy mix and demand.

« Each economy’s trade in vehicles and approach to vehicle standards likely affects the range
of effective policy options in that economy, and therefore the mix of things that policymakers
need to model.

» The future of transportation is not likely to change at a linear pace.
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Want to know more?

APEC Policy Support Unit Policy Briefs:

—Policy Brief 48: Policy Options for Decarbonizing Transportation in APEC;
—Policy Brief 55: Paths toward Low-emission Multimodal Transportation in APEC.
Energy consumption modelling (examples):

—Chen et al. (2021): A Review and Outlook on Energy Consumption Estimation Models for
Electric Vehicles;

—Miri, Fotouhi and Ewin (2020): Electric vehicle energy consumption modelling and estimation
— A case study;

—Croce et al (2021): Traffic and Energy Consumption Modelling of Electric Vehicles:
Parameter Updating from Floating and Probe Vehicle Data.

Information on Clean Car Discount:
—Ministry of Transport (2023): Clean Car Discount Interim Report;
—Ministry of Transport: Nga Waka Ma | Clean Cars.
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https://www.apec.org/docs/default-source/publications/2022/9/policy-options-for-decarbonising-transportation-in-apec/222_psu_policy-brief-on-decarbonisation-of-transport.pdf?sfvrsn=3e883f1f_2
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.apec.org%2Fpublications%2F2023%2F05%2Fpolicy-paths-toward-low-emission-multimodal-transportation-in-apec&data=05%7C01%7CM.Watkins%40transport.govt.nz%7C179b29d783bc405a21ec08db9d14818f%7Cff09ef007cd0407ebe0ef00bc475a9ab%7C0%7C0%7C638276483651634571%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=9BeMouPvlDm7EWEEEFelfEJUgFlAQkMEMRx2u5FftHI%3D&reserved=0
https://www.osti.gov/servlets/purl/1824218#:%7E:text=3.1%20Types%20of%20Variables%20The,%3B%20and%204)%20environment%20related.
https://www.osti.gov/servlets/purl/1824218#:%7E:text=3.1%20Types%20of%20Variables%20The,%3B%20and%204)%20environment%20related.
https://onlinelibrary.wiley.com/doi/full/10.1002/er.5700
https://onlinelibrary.wiley.com/doi/full/10.1002/er.5700
https://doi.org/10.3390/en15010082
https://doi.org/10.3390/en15010082
https://www.transport.govt.nz/assets/Uploads/202303-FORMATTED-CCD-interim-report-MAR-2023-Clean.pdf
https://www.transport.govt.nz/area-of-interest/environment-and-climate-change/clean-cars/
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