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The Race to Electric Vehicles:
National Policy in China and the United States

Jerome Y. Saliba

ABSTRACT

Over the past decade, electric vehicles have been growing in popularity. The
number of electric vehicles on the roads increased from a few thousand in 2010 to more
than 10 million in 2020.! Electric vehicles have already become a major element of
modern transportation and may even replace traditional internal combustion engine
vehicles before we know it.2 As a rising industry, electric vehicles manufacturing has been
subject to national policy in many countries around the world. China and the United States
are among those countries, where state involvement has had significant implications on
the EVs industry.® The aim of this thesis is to comparatively analyze the impacts of
national policy in the United States and China on the respective performances of the
electric vehicles industry. This thesis looks closely at the national policy shift that
occurred in the United States when President Donald. J Trump was elected. This focus on
the policy transition after the election of Trump is relevant, given his drastic diversion
from his predecessor’s approach on energy matters, including electric vehicles. At a time
when China was heavily supporting its electric vehicles sector,* the Trump administration
was rolling back key national policy without providing any alternatives.®

Keywords: Electric Vehicles, EV, Car Industry, United States, China, National Policy,
International Competition, Xi Jinping, Barack Obama, Donald J. Trump.
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Chapter One

Introduction

This study investigates the difference in national electric vehicles policy between
the People’s Republic of China and the United States to understand its impacts on the
industry. More specifically, it examines the implications of the policy shift that happened
in the US when President Donald J. Trump assumed office. In broad terms, an EV is a
vehicle that is powered by an electric engine.® While it may be difficult to identify the
exact time and place of the invention of the first electric vehicle, EVs are the result of a
series of breakthroughs that began in the 1800s.” While most EVs at the time were
produced for experimental purposes, many of them were put into practical use. For
instance, between 1897 and 1898, the London Electrical Cab company introduced 75 EVs
to its fleet and kept using them until 1900.2 Since then, EVs-related technology has

drastically advanced.®

In 1996, General Motors produced its EV1 model, the first mass produced modern
EV by a major company.'® By 1999, around 1,100 EV1 had already been produced, none

of which was sold out.!! Instead, GM leased out those vehicles, which allowed it to

® “Electric Vehicles,” Australian Renewable Energy Agency, Australian Renewable Energy Agency,
accessed March 30, 2022, https://arena.gov.au/renewable-energy/electric-vehicles/.

" “The History of the Electric Car,” The United States Department of Energy, accessed March 26, 2022,
https://www.energy.gov/articles/history-electric-car.

8 Masayuki Morimoto, “Which Is the First Electric Vehicle?,” Electrical Engineering in Japan 192, no. 2
(2015): 34, https://doi.org/10.1002/eej.22550.

° Bryce Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” ReNew: Technology for a
Sustainable Future, no. 145 (2018): 80-83.

10«25 Years of Drive: The World’s First Electric Vehicle Goes on Sale,” Drive, January 29, 2022,
https://www.drive.com.au/caradvice/25-years-of-drive-the-worlds-first-electric-vehicle-goes-on-sale/.
11«25 Years of Drive.”



repossess and crush them due to what it described as a liability risk after deciding to
abandon its electric research program.*? In 2008, Tesla released the first generation of the
Roadster model, “the first mass-produced highway-legal electric vehicle powered by a
lithium-ion battery”.'®> Shortly after, major car companies all over the world started
introducing EVs of their own,'* which initiated tremendous growth in the industry. It was

around 2010 when the number of EVs on the roads surpassed few thousand cars.*®

For this study, we look specifically at those commercially produced EVs as we are
primarily interested in understanding the impacts of national policy in the US and China
on the growth of EVs as a popular transportation option. In that regard, it is important to
further explain what types of vehicles is included in the scope of our research, given that

the term EVs may be used to describe a wide range of modern vehicles.

The term EVs has evolved to include several types of vehicles. Battery electric
vehicles are vehicles that are powered entirely by an electric battery and do not rely on
any type of fuel combustion.'® They are recharged through regular electricity outlets or

dedicated charging points that tend to charge faster.'’

Hybrid electric vehicles generally have an electric engine, a relatively small
battery, and an internal combustion engine.'® HEVs are refueled solely with fossil fuels

and cannot be plugged for recharging.!® The battery on a HEV is recharged through

12«25 Years of Drive.”

13 “The Race for The Electric Vehicle,” CB Insights Research, September 15, 2021,
https://www.chinsights.com/research/report/electric-car-race/.

14 “Global EV Outlook 2021,” 07.

15 “Global EV Outlook 2021,” 07.

16 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.

17 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.

18 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.

19 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.
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regenerative breaking, which allows for the vehicle’s kinetic energy to be converted to
electrical energy that can be stored in the battery.?° Regenerative breaking can save around
10% to 20% of fuel consumption.?! The first generations of EVs that appeared in the

market in the 1990s were HEVs.?2

Plug-in hybrid electric vehicles are another type of EVs. PHEVs generally have
both an internal combustion engine and a battery.?®> What distinguishes a PHEV from a
HEV is that it can be plugged to an external power point for recharging, which enables it
to drive on pure electric power without any fuel combustion.?* In addition to plug-in
charging, many PHEVs can recharge from the ICE directly that acts like a generator and/or
through regenerative breaking.?> When it comes to battery range, some models have a 15
km battery range while others like the BMW i3 REXx can go as far as 180 km on a full
charge.?® Both BEVs and PHEV:s are also called plug-in electric vehicles, which refers to

all EVs that can recharge partially or totally through external charging points.?’

The last category of modern EVs is known as Fuel Cell Electric Vehicles. FCEVs
are like BEVs in the sense that both do not have any form of ICE on board.?® However,

unlike BEVs and PHEVs, FCEVs are not typically capable of recharging through external

20 “Regenerative Braking - an Overview | ScienceDirect Topics,” accessed July 2, 2022,
https://www.sciencedirect.com/topics/engineering/regenerative-braking.

21 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.

22 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80.

23 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 82.

24 “Hybrids vs. Plug-in Hybrids: Pros and Cons,” accessed July 2, 2022,
https://www.caranddriver.com/features/a27127697/plug-in-hybrid-2019/.

%5 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 81.

% Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 81.

27 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 80-82.

28 «“Alternative Fuels Data Center: How Do Fuel Cell Electric Vehicles Work Using Hydrogen?,” The
United States Department of Energy, accessed July 2, 2022, https://afdc.energy.gov/vehicles/how-do-fuel-
cell-electric-cars-work.



electric charging points.?® FCEVs are equipped with fuel cells powered by hydrogen,
which produces the electricity that powers the engine.® Although FCEVs, have several
advantages such as producing no tail pipe emissions besides water vapor, they are still not
as popular as the other types of electric vehicles as they require special and expensive
refueling stations.®! For instance, in 2020, out of the 10 million plus®? EVs stock in the

world, only 35,000 were FCEVs.*3

For our research, the term EVs refers to all the above-mentioned categories except
HEVs. This distinction is because HEVs are vehicles that are purposed to be more efficient
while still relying on ICEs. Furthermore, recent EVs policy in both the US and China tend
to make that distinction.>* As a result, in this study, EVs as an umbrella term includes
BEVs, PHEVs, and FCEVs, keeping in mind that the first two types are more common
due to the relatively small popularity of FCEVs.*® Lastly, it is important to note that in
Chinese policy, BEVs, PHEVs, and FCEVs are typically referred to as New Energy
Vehicles,*® which in our research is used interchangeably with the term EVs as they both

include the same three subcategories.

29 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 81.

30 «Alternative Fuels Data Center: How Do Fuel Cell Electric Vehicles Work Using Hydrogen?”

31 Gaton, “BEV, PHEV, HEV or FCEV: Choose Your EV Acronym!,” 81.

32 “Global EV Outlook 2021,” 17.

33 “The Future of Hydrogen: Seizing Today’s Opportunities” (International Energy Agency, June 2019),
https://www.iea.org/reports/hydrogen.

% Hui and Lingzhi, “How China Put Nearly 5 Million New Energy Vehicles on the Road in One Decade”;
“Alternative Fuels Data Center: Electric Vehicles,” The United States Department of Energy, accessed
July 4, 2022, https://afdc.energy.gov/vehicles/electric.html.

% “Global EV Outlook 2021,” 36.

% Hui and Lingzhi, “How China Put Nearly 5 Million New Energy Vehicles on the Road in One Decade.”
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Since 2010, the world’s EVs stock has increased from a few thousand vehicles to
more than 10 million in 2020%. In financial terms, the EVs industry has been growing
quickly and steadily. In 2020 alone, consumers all around the world spent more than 120
billion USD on EVs.® In addition to traditional car brands, the world also witnessed the
rise of carmakers that solely produce electric cars. Tesla for example hit one trillion USD

in market valuation in 2021.%°

Today, more than 10 of the major car manufacturers in the world have already set
significant electrification targets. Both Jaguar and VVolvo announced their intentions to sell
only electric cars from 2025 and 2030* respectively. Similarly, GM is aiming to offer
only electric light duty vehicles as of 2035.42 All around the world, governments have
been investing large amounts into the development of EVs and their required
infrastructure.®® It is undeniable that EVs have already become a major element of modern
transportation and may even replace traditional internal combustion engine vehicles

before we know it.*

37 “Global EV Outlook 2021,” 07.

3 “Global EV Outlook 2021,” 21.

39 “Tesla Is Now Worth More than $1 Trillion - CNN,” accessed March 13, 2022,
https://edition.cnn.com/2021/10/25/investing/tesla-stock-trillion-dollar-market-cap/index html.

40 «“JLR to Make Jaguar Brand Electric-Only by 2025,” The Guardian, accessed March 13, 2022,
https://www.theguardian.com/business/2021/feb/15/jlr-to-make-jaguar-brand-electric-only-by-2025.

41 Jack Ewing, “Volvo Plans to Sell Only Electric Cars by 2030,” The New York Times, October 22, 2021,
https://www nytimes.com/2021/03/02/business/volvo-electric-cars html.

42 Michael Wayland, “General Motors Plans to Exclusively Offer Electric Vehicles by 2035,” Consumer
News and Business Channel, January 28, 2021, https://www.cnbc.com/2021/01/28/general-motors-plans-
to-exclusively-offer-electric-vehicles-by-2035.html.

4 “Infrastructure for Charging Electric Vehicles: More Charging Stations but Uneven Deployment Makes
Travel Across the EU Complicated” (Luxembourg, Luxembourg: Eurpean Court of Auditors, 2021), 7;
Michael Schuman, “The Electric-Car Lesson That China Is Serving up for America,” The Atlantic, May
21, 2021, https://www.theatlantic.com/international/archive/2021/05/joe-biden-china-
infrastructure/618921/.

4 Cornet et al., “Why the Future Involves E-Mobility?”’; Campbell and Miller, “Electric Vehicles.”
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As is the case with most global topics, we often hear questions concerning the US-
China competition in the context of EVs.*® Some have even discussed this topic as part of
the “Battery Wars” between the US and China.*® As an emerging sector, the EVs industry
brings tremendous opportunity in terms of innovation, power, and economic growth. In
that sense, discussions about competition are mainly concerned with the extent to which
the EVs industry in either China or the US outperforms the other. As the world is still at
an early stage of electrifying transportation, national success stories are discussed in
relative terms to other countries.*’” As a result, China and the United States being two of
the main EVs markets in the world, are in a “de facto” competition as is the case for them

in every other topic of economic relevance.

Since 2010, the Chinese government has been approaching the EVs sector with a
“whole of nation approach”.®® It has been dedicating significant efforts to push the
transportation sector towards electrification.*® Over the past decade, it has become a
favorable environment for EVs through generous government subsidies and supportive

regulations.®® It has also been developing its EVs-related infrastructure, including

4 Anjani Trivedi, “The U.S. Is Losing the EV Battery Race to China,” Bloomberg, accessed July 11,
2022, https://www.bloomberg.com/opinion/articles/2022-04-05/the-u-s-is-losing-the-ev-battery-race-to-
china#xjdy7vzkg.

46 Pete Pattisson and Febriana Firdaus, “‘Battery Arms Race’: How China Has Monopolised the Electric
Vehicle Industry,” The Guardian, November 25, 2021, sec. Global development,
https://www.theguardian.com/global-development/2021/nov/25/battery-arms-race-how-china-has-
monopolised-the-electric-vehicle-industry.

47 “Global EV Outlook 2021.”

“8 Dennis Blair and Robbie Diamond, “The US Is Falling Behind China in the Race for Electric Vehicles,”
The Diplomat, March 15, 2021, https://thediplomat.com/2021/03/the-us-is-falling-behind-china-in-the-
race-for-electric-vehicles/.

49 Gregor Sebastian, “In the Driver’s Seat: China’s Electric Vehicle Makers Target Europe” (Mercator
Institute for China Studies, September 1, 2021), https://merics.org/en/report/drivers-seat-chinas-electric-
vehicle-makers-target-europe.

%0 Han Hao et al., “China’s Electric Vehicle Subsidy Scheme: Rationale and Impacts,” Energy Policy 73
(October 1, 2014): 731, https://doi.org/10.1016/j.enpol.2014.05.022.
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charging stations, repair stations, adequate parking facilities among many others.>! Today,
there are more EVs on Chinese roads than there are in the United States and the entire

European continent.>

On the US side, EVs have undergone a different course. While initially the
industry received some public support, it also faced several challenges, especially after
the election of President Donald Trump in November of 2016.5 Over the course of four
years (2017-2021), the Trump administration adopted several national policies that may
have negatively impacted the growth of the EVs industry in the US® and consequently
gave China an edge. Since his early days in office, Trump took several steps to rollback
fuel efficiency and weaken greenhouse gas emissions standards. He formally withdrew
from the Paris accord and limited public support to green initiatives.>® Trump’s support to
the EVs industry or the lack thereof may have negatively impacted its prospects in the US
at a time when China had been taking steady and large steps towards mainstreaming

electric cars.

The main purpose behind this thesis is to explore the true nature of the US-China
competition when it comes to the EVs industry and to provide a comparative analysis of
national EVs policy and its implications in both countries. More specifically, we look at

Trump’s term (2017-2021) and analyse the change in the US national EVs approach.

51 Sebastian, “In the Driver’s Seat: China’s Electric Vehicle Makers Target Europe.”

52 “Global EV Outlook 2021,” 07.

53 Noah Smith, “Trump’s Plan to Kill Subsidies for Electric Cars Is a Mistake,” Bloomberg, December 6,
2018, https://www.bloomberg.com/opinion/articles/2018-12-06/trump-s-plan-to-kill-subsidies-for-electric-
cars-is-a-mistake.

% Paul A. Eisenstein, “Biden Ditches Trump Mileage Cuts, Targets EVs as Half of U.S. Car Sales by
2030,” Forbes, October 4, 2021, https://www.forbes.com/wheels/news/biden-half-ev-sales-2030/.

55 Matt McGrath, “Climate Change: US Formally Withdraws from Paris Agreement,” British Broadcasting
Corporation, November 4, 2020, https://www.bbc.com/news/science-environment-54797743.
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Furthermore, we aim to better understand the existing belief that China, especially in the

past few years has in fact been “winning” the “EVs Race” against the US.®

Although foreign policy, such as installing trade barriers have been an important
policy measure that states have employed to protect their critical and newly rising
industries, this study focuses on national policy in the US and China and excludes the
trade war. While the implications of protectionism are surely relevant, expanding the
scope of this research to include international policy, such as tariff instalment is likely to
cause counterproductive effects as it may distort our comparative chapter. For this reason,
the scope of this paper is focused solely on comparing national EVs policy in both the US
and China, while acknowledging the relevance of other factors, such as international trade

barriers.®’

While Europe ranks second when it comes to the size of the EVs market,® this
study focuses solely on the US and China. While national policy has been a major element
in EVs promotion in Europe, it significantly varies between one country and another,
which makes it counterproductive to include it in this study. Furthermore, as the thesis
aims to reach a better understanding of the US-China competition in the EVs realm,
leaving Europe out of our analysis can further limit the variables that could come into

play, and consequently provide us with more accurate findings.

% Pattisson and Firdaus, “‘Battery Arms Race’”’; Keith Bradsher, “As Cars Go Electric, China Builds a
Big Lead in Factories,” The New York Times, May 4, 2021,

https://www nytimes.com/2021/05/04/business/china-electric-cars.html; “How Will China’s Tech Giants
Shake up the World’s Biggest Auto Market?,” South China Morning Post, accessed April 3, 2022,
https://www.scmp.com/business/companies/article/3117793/chinas-ev-war-heres-how-tech-giants-will-
shake-worlds-biggest; Sebastian, “In the Driver’s Seat: China’s Electric Vehicle Makers Target Europe.’
57 “How Electric Vehicles Will Redefine Geopolitics,” World Economic Forum, July 10, 2019,
https://www.weforum.org/agenda/2019/07/how-electric-vehicles-will-redefine-geopolitics/.

% “Global EV Outlook 2021,” 38.

>



This thesis is of relevance for several reasons. From an International Relations
perspective, it can contribute towards the existing literature on the US-China competition
on the global stage. While it fits well within a pre-established discussion in the field of IR,
it can also provide relevant insights by locating issues of the latter within the realm of
electric vehicles, technology, and sustainability. Furthermore, this study can make both
theoretical and practical contributions to the field of International Political Economy.
From an academic standpoint, this paper intends to highlight the relevance of multi-field
research within IR as it interacts with a variety of fields, including, politics, energy,

economics, and technology just to name a few.

Research Question

The main research question is: how national policy in the US and China has
impacted the respective prospects of EVs, specifically during the presidency of Donald
Trump between 2017 and 2021? This study also considers other relevant questions
including the following: how does the EVs sector in the US compare to that of China?
Which among the two global powers dominates the sector and is consequently winning
the “Battery Arms Race”? Asking those questions is important because of how well they
fit within pre-existing discussions on the competition between the US and China. While
similar ones may have already been asked, the significance of those questions is that they

aim to find the links between the performance of EVs industry and national policy.



Literature Review and Gaps

Having presented the topic and listed the research questions, this section analyses
pre-existing literature to understand what has already been said about the topic and

identify some of the gaps that need to be filled.

Research on National Electric Vehicles Policy in China

In 2010, the Chinese State Council issued a decision to support what they defined
as Strategic Emerging Industries, which refers to fields that are in a relatively early stage
of development but hold significant value especially on the technological level.>®
Naturally, the production of electric vehicles became a prime example of a SEI that China
took active measures to support.®® Since then, literature has already discussed the concept

of SEI and Chinese energy policy in relation to the field of EVs.

The first type of those studies tends to focus on policy that provides financial
incentives to encourage consumers to buy electric vehicles.®* The second type looks at
taxing carbon emissions to render the purchase of ICEVs less attractive.®? The third type
discusses government initiatives to mainstream EVSs by investing in the needed

infrastructure such as plug-in stations, motorway planning, and parking designing just to

% Ling Chen and Barry Naughton, “An Institutionalized Policy-Making Mechanism: China’s Return to
Techno-Industrial Policy,” Research Policy 45, no. 10 (2016): 2139.

% Yang Andrew Wu et al., “A Review of Evolutionary Policy Incentives for Sustainable Development of
Electric Vehicles in China: Strategic Implications,” Energy Policy 148 (January 1, 2021): 01,
https://doi.org/10.1016/j.enpol.2020.111983.

61 Shanyong Wang, Jun Li, and Dingtao Zhao, “The Impact of Policy Measures on Consumer Intention to
Adopt Electric Vehicles: Evidence from China,” Transportation Research Part A: Policy and Practice
105 (November 1, 2017): 15, https://doi.org/10.1016/j.tra.2017.08.013.

62 Wang, Li, and Zhao, “The Impact of Policy Measures on Consumer Intention to Adopt Electric
Vehicles: Evidence from China,” 15.
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name a few.® In addition to the studies that analyse such policies, a significant amount of
empirical research on the EVs sector in China also exists. Such studies have answered
questions on the size of the EVs market, its share of Chinese exports to Europe and the

United States, and the quantitative aspects of its popularity or the lack thereof.%*

Research on National Electric Vehicles Policy in the US

Many studies have reflected on EVs-related policy within the United States over
the past decade. Like in China, those studies discuss the different types of policy and their
respective implications ranging from financial incentives®® to the state’s involvement in
establishing the adequate infrastructure and its commitment to transform its fleets into
electric ones.®® While we can find research into national EVs policy in the US, it appears
that the research on Chinese policy is more developed, which may indicate that national

EVs policy has been more common in China.

The existing research on the US case seems to be broader. For instance, while we
might not find an abundance of literature on nation-wide EVs policy specifically, we can

still look at a wide range of studies on energy topics where we can find relevant

8 Wang, Li, and Zhao, “The Impact of Policy Measures on Consumer Intention to Adopt Electric
Vehicles: Evidence from China,” 15.

8 Shuxia Yang et al., “Market Cultivation of Electric Vehicles in China: A Survey Based on Consumer
Behavior,” Sustainability 10, no. 11 (2018): 01-23; Qingyou Yan et al., “Research on Real Purchasing
Behavior Analysis of Electric Cars in Beijing Based on Structural Equation Modeling and Multinomial
Logit Model,” Sustainability 11, no. 20 (2019): 5870; Yong Zhang, Yifeng Yu, and Bai Zou, “Analyzing
Public Awareness and Acceptance of Alternative Fuel Vehicles in China: The Case of EV,” Energy Policy
39, no. 11 (2011): 7015-24.

8 Sanya Carley et al., “Overcoming the Shortcomings of US Plug-in Electric Vehicle Policies,”
Renewable and Sustainable Energy Reviews 113 (2019): 109-291.

8 Matjaz Knez, Gasper Kozelj Zevnik, and Matevz Obrecht, “A Review of Available Chargers for
Electric Vehicles: United States of America, European Union, and Asia,” Renewable and Sustainable
Energy Reviews 109 (2019): 284-93.
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information on EVs policy.®” Furthermore, we can find copious amounts of studies on
Trump’s policy towards climate change and his seeming favoritism of fossil fuels as an
energy source instead of greener options like electric.®® In that regard, an important source
of information is Elsevier’s Energy Policy Journal, which presents numerous articles on
the various impacts of energy-related policy. For instance, one of those articles has
discussed how Trump’s “America First” approach may have influenced his national

energy policy and reconfigured the global energy order.®

Another factor that sets the China case apart from the US one concerns the policy
mediums in question. Given China’s political structure that is largely centralized, policy
studies are typically centered around decisions enacted by the central government or under
its directives. On the US side, state and national policy intertwine and may not always

align.”

Research on the US-China Electric VVehicles Competition

While discussions around US-China competition in the field of EVs are by no
means new, it appears that much of the discussion is found through news sources and
media reports. Much of the existing literature on the topic often concerns broader clean

energy matters where electric cars are studied among many other elements.”* Even when

87 Meghan Claiborne, “The SAFE Vehicles Rule: How the Trump Administration’s Course Change on
Vehicle Emissions Reflects a Larger Policy Shift Away from Environmentally Friendly Regulations,”
Emory Corporate Governance and Accountability Review 6, no. 1 (2019): 10-15.
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Global Energy Order,” Energy Policy 140 (May 2020): 8, https://doi.org/10.1016/j.enpol.2020.111435.
" Barry G. Rabe and Sarah B. Mills, “State Energy Policy in the Trump Era: Insights from Public
Opinion,” Journal of Environmental Studies and Sciences 7, no. 4 (2017): 535-39.

1 Brian Murray et al., “The United States, China, and the Competition for Clean Energy,” Nicholas
Institute for Environmental Policy Solutions, Duke University 12, no. 26 (July 2011): 9.
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we may find comparative studies on EVs in the US and China, they typically focus on
comparing quantitative elements such as the size of the market or its valuation, without

necessarily considering policy-related factors.”

In that regard, one gap that we identify is the lack of precise literature that
considers the US-China competition in the EVs realm, which our research can contribute
to. One example of this competition falls under the areas of intellectual property where
the US and China have been ruthlessly competing in their quest to develop the most

advanced EVs."®

Working Arguments, Variables, Hypotheses, and Concepts

Having discussed the pertinent literature on the topic and having identified the
main gaps, this part discusses the main arguments and presents our hypothesis and
variables. Our working arguments revolve around the idea that state policy is critical to
supporting emerging industries and therefore among the two countries, the one with more
“aggressive” EVs approaches is more likely to dominate the market. In that regard, the
main hypothesis is that China’s “whole of nation” approach when it comes to EVs allowed
it to surpass the US and arguably dominate the industry. In other words, the increased
commitment towards policy that supports EVs significantly contributes to the size of the

industry.

72 peter Slowik and Nic Lutsey, “The Continued Transition to Electric Vehicles in US Cities” (The
International Council on Clean Transportation, July 24, 2018); Xu Hao et al., “Plug-in Electric Vehicles in
China and the USA: A Technology and Market Comparison,” Mitigation and Adaptation Strategies for
Global Change 25, no. 3 (January 17, 2020): 329-53.

73 Jonas Meckling and Jonas Nahm, “The Politics of Technology Bans: Industrial Policy Competition and
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Appropriate Methods, Justification, and Sources of Data

Overall, this study heavily relies on qualitative analysis while also reflecting on
quantitative figures of relevance to national EVs policy and markets. It discusses national
EVs policy in both countries before proceeding to comparing the two. The sources of data
include both primary and secondary sources, such as laws, regulations, policy briefs,

books, news articles, and statistical reports, just to name a few.

Chapters’ Outline

This chapter introduces the topic and highlights the main objective. It is also
employed as a space to address relevant concepts and notions. For instance, in this chapter
we detail our rationale behind focusing on the US-China EVs competition and leaving
Europe out, even though it is a major entity in the EVs realm. Chapter Two focuses on the
nature of state involvement in that sector thus far. Chapter Three discusses China’s policy
approach towards EVs and how it has affected the prospects of the industry. Chapter Four
considers national EVs policy in the US and its impacts on the advancement of the industry
or the lack thereof, looking specifically at the four years of the Trump presidency. Chapter
Five provides a comparative take on the two preceding chapters and presents our
inferences on the competition between the US and China when it comes to EVs. It also
reflects on what it means to “win” the “EVs Race”. Chapter Six serves as a conclusion
that reiterates the main questions and the main findings. It also presents potential ways to

build on those findings and strengthen them further.
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Chapter Two

National Electric Vehicles Policy: An Overview

Having presented the main aim of this study, which is to compare the US and
Chinese national EVs policy, this chapter discusses the notion of state involvement in the
EVs industry by means of national policy. First, it highlights some of the main challenges
that the EVs industry has been facing thus far. Second, it discusses the role of states to
counter those challenges and the rationale behind their interventions. Lastly, it lists the
main forms of EVs policy mechanisms that states around the world have employed thus
far. This chapter sets the premise for the following chapters by providing the reader with
a clear conceptual understanding of EVs policy before discussing its application in both

China and the US.

While EVs have been rising in popularity all around the world, especially in recent
times,” they are still far behind in the race with ICEVs. For instance, in 2020, although
EVs sales saw an impressive 43% increase from the previous year, they only accounted
for about 1% of the global car market share.” While for many EVs are the future of
transportation,® it is evident that they have been and are still facing significant barriers to

their adoption as a mainstream transportation alternative.”” Among those numerous

" Johnny Wood, “More Electric Cars Are Now Sold Every Week than in the Whole of 2012,” World
Economic Forum, February 18, 2022, https://www.weforum.org/agenda/2022/02/electric-cars-sales-evs/.
75 “Policies to Promote Electric Vehicle Deployment,” International Energy Agency, 10, accessed April
13, 2022, https://www.iea.org/reports/global-ev-outlook-2021/policies-to-promote-electric-vehicle-
deployment.

76 Cornet et al., “Why the Future Involves E-Mobility?”

7 G. Krishna, “Understanding and Identifying Barriers to Electric Vehicle Adoption through Thematic
Analysis,” Transportation Research Interdisciplinary Perspectives 10 (June 2021): 01-09,
https://doi.org/10.1016/j.trip.2021.100364.
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limitations, we recognize the following categories: technological and infrastructural
issues; social acceptance; high prices;’® and concerns about the extent to which EVs are

cleaner than ICEVs.”®

Technological problems create major barriers ahead of a full-scale adoption of
EVs. First and foremost, the main concerns in that regard revolve around batteries. More
specifically, the “limited” range of EVs has so far been reported as a major barrier for
many potential consumers.®® Although, many EVs can easily travel a larger distance on a
full charge in comparison to ICEVs on a full fuel tank, range is still a major hurdle as
charging stations are not as widespread as gas stations.®! Furthermore, the often “long”
charging period for EVs, especially when we compare it to that of fuel refilling also

contributes to “range anxiety”®? as an EV full charge may require few hours.®

In addition to the technology issues discussed above, EVs encounter similar
barriers on the level of infrastructure. A major deterrent to potential EV's consumers is due
to the insufficiency of charging stations and to the mainstream perception of current

transportation infrastructure as being unfriendly towards EVs. A survey conducted in the

8 Fuad Un-Noor et al., “A Comprehensive Study of Key Electric Vehicle (EV) Components,
Technologies, Challenges, Impacts, and Future Direction of Development,” Energies 10, no. 8 (2017): 58—
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8 Madeleine Stone, “Will Charging Electric Cars Ever Be as Fast as Pumping Gas?,” National
Geographic Society, June 9, 2021, https://www nationalgeographic.com/environment/article/will-
charging-electric-cars-ever-be-as-fast-as-pumping-gas.
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US listed the lack of public charging stations (48%), purchase price (43%), and

insufficient driving range (42%) as the three main deterrents to owning EVs.8

Although many EVs are plug-in electric vehicles that can be charged directly from
the electric grid, the lack of public stations is still a major concern for several reasons.
Charging a PEV at home can be costly, which could defy the purpose of getting it to cut
fuel cost. It can also be a timely process. Similarly, for those who purchase EVs for
environmental purposes, having to plug their cars to the grid may be a discouraging factor
when it is supplied through non-green means like fossil fuels. While the lack of charging
stations may embody the biggest infrastructure-related concern, one should acknowledge
that more barriers can also be identified under this category. Other concerns include

inadequate motorway and parking planning, and the lack of repair facilities.

Social acceptance has also impacted peoples’ willingness to own an EV. When
people encounter new technologies, they may have some reservations especially when it
is an alternative to something that they have long been used t0.85 For some, conventional
vehicles are preferred for primarily subjective attributes.®® For instance, some of the most
popular “supercars” on the market are distinguished by their loud engine noise, an element
that EVs typically lack. Here it is important to recognize that although issues of
desirability are by no means objective and easily quantifiable, they still pose relevant

challenges to EVs by “alienating” certain types of prospective consumers.

8 «Barriers to US EV Adoption,” MSX International, accessed April 22, 2022,

https://www msxi.com/en/barriers-to-us-ev-adoption/.
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Lastly, one of the biggest hindering factors to the sale of EVs is its hefty price tag,
which discourages many potential shoppers.8” This factor impacts both manufacturers and
buyers alike. On the carmakers’ level, the surging prices of battery materials causes
significant complications.®8 On the consumer level, a Kelley Blue Book report has shown
that the average price of a new EV in the US in 2021 was close to 60,000 USD which is
roughly 10,000 USD higher than the average transaction that includes both ICEVs and
EVs. That study also found that 51% of car shoppers considered EVs to be “too expensive

to seriously consider”, which was nearly the same percentage from their 2019 study.®°

Having outlined the major barriers ahead of EVs, we recognize state involvement
on the national level as one way to counter the limitations mentioned above. In brief, state
involvement, refers to the policy measures that a state adopts to encourage the growth of
the EVs industry. Overall, this type of state behaviour is rooted in two main prerogatives,

one is environmental and the other is economic.

From an environmental standpoint, many governments consider EVs as a more
sustainable form of transportation in comparison to ICEVs,* which makes supporting
them a matter of public interest. More specifically, EVs have become a major underlying
theme of climate change policy. While EVs still come with significant environmental

repercussions, current research shows that they are still much cleaner in comparison to

87 Sean Tucker, “EV Sales Growing, but Price, Range Hold Some Shoppers Back,” Kelley Blue Book
(blog), November 16, 2021, https://www kbb.com/car-news/ev-sales-growing-but-price-range-hold-some-
shoppers-back/.
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ICEVs over their lifetime even after factoring the emissions induced as part of both
production and operation.®* This commitment towards EVs policy on the national level is
also reflected by the Paris Accord, where all the signatory parties acknowledge the need
for electrifying transportation.®? Such environmental tendencies to adopt EVs-related
policy are particularly prominent in countries where environmental issues influence
political attitudes, such as Germany, Denmark, and Norway.*® In addition, countries have
also been promoting EVs for economic reasons. For industrial states like China, EVs
markets are viewed as an economy of scale that can yield tremendous revenue when

granted adequate support.®

The use of national policy to promote electric transportation is not a particularly
new phenomenon. In many countries it was put to action long before the EVs boom in the
late 2000s. For instance, Norway has been adopting such policies since the 1990s when
import taxes on electric cars were removed.*®® Since then, nations all over the world have
been pursuing such measures, to provide solutions to the barriers that were discussed
above and push for the mainstreaming of EVs. Overall, national EVs policy targets two

main groups: consumers and producers. Such efforts can be listed under the following

% Dale Hall and Nic Lutsey, “Effects of Battery Manufacturing on Electric Vehicle Life-Cycle
Greenhouse Gas Emissions” (The International Council on Clean Transportation, February 9, 2018),
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2018), 40.
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categories: financial policy; electric fleet procurement; EVs charging infrastructure

investments; traffic regulations; “demonstration”; and research and development.®

Financial policy includes two main categories. The first is to provide incentives to
adopt EVs and the second is to install disincentives such as taxes on ICEVs. To counter
the impacts of the high EVs price tag, many policies that promote EVs rely on providing
some form of financial incentive for both consumers and producers. At the consumer’s
level, such policies may include tax credits, tax reduction, tax exemption or subsidies.®’
They may also offer toll exemptions, cheaper electricity prices, and free parking with the
use of EVs just to name a few.%® At the carmakers’ level, tax exemptions and direct
subsidies tend to be the most common measures.®® In many cases, financial EVs policy is
paired with certain production quotas and/or emissions requirements that reward the
production of more EVs. So far, research has shown positive causal correlation between
financial incentives such as sale tax waivers and the purchasing of EVs in the US, Europe,

and numerous other countries. 19

While this type of EVs policy is rather common, some still have concerns about
its cost effectiveness. For instance, a 2012 study from the early days of the EVs federal

tax credit in the US argued that the 7,500 USD tax is rather “excessive” when factoring in
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Policies.”
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the fiscal benefits of decreased CO2 emissions.’® Another study about EVs subsidies in
Canada reached a similar conclusion finding that the 5,000 CAD subsidy significantly
outweighs the cost of alternative emissions reductions methods that can be used instead.%
While that type of policy tends to be relatively costly, it is still effective in promoting EVs,

especially when it comes to establishing demand in the early stages of industry growth,1%3

Disincentives with respect to ICEVs refer to different policy measures that states
have used to discourage the sale of conventional fossil fuel vehicles. First and foremost,
such disincentives take the form of carbon taxes either by directly taxing fossil fuels at
high rates or by taxing car purchases in ways that often correlate with the extent of their
CO2 emissions.!% For instance, in many countries, ICEVs taxes are relative to the size of
the engine, weight of the car, and its fuel efficiency.’®® Some policies also consider
“luxury” as a relevant factor and install significantly higher carbon taxes on more

expensive cars.%

That type of EVs mainstreaming effort can target both consumers and car makers.
Like financial incentives, disincentives have also received their share of criticism.
Typically, opponents of carbon taxes question their “fairness” arguing that they may lead

to an “unfair distribution of burdens” as they link between one’s affluence and their ability
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to choose an emissions intensive lifestyle and consequently exclude those who cannot
afford it.2%” This arguably becomes even more problematic when we realize that EVs to a
large degree are still much more expensive than conventional vehicles.1® In that regard,
a carbon tax may not be only limiting one’s choices to EVs but may also be altering it to

one between access to transportation or the lack thereof.

Research and development are another major area of EVs promotion. As
mentioned above, EVs have been facing numerous hurdles on the technology level. As a
result, supporting research and development efforts has been crucial for the growth of the
EVs sector over the past few years. Unlike other types of EVs policy, R&D is an area
where both public and private entities have had active roles to play. Between 2019 and
2020, it is estimated that the top 20 carmakers in the world spent more than 71 billion

USD on R&D.1%

As mentioned above, the lack of charging stations is a major EVs ownership
deterrent. For this reason, governments have been pursuing numerous policy initiatives on
the level of infrastructure. In addition to installing chargers and building repair facilities,
this type of policy focuses on making cities friendly towards EVs in every possible way.
Arguably, this form of state involvement in the realm of EVs is one of the most critical,

mainly due to the structural nature of the problems that it aims to solve.''® This type of
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policy also faces “free rider” problems especially when such facilities are accessible to
the public for free or for fees that fall below the operational cost in hopes of making EVs

more attractive.

In addition to individuals and private entities, governments all around the world
have been moving towards electric transportation by introducing more and more EVs to
their fleets. As mentioned above, state entities tend to view EVs as a more sustainable
form of transportation and therefore see inherent environmental value in electrifying their
fleets. Similarly, some of them see economic value in making that transition, especially
when it comes to cutting fuel cost. They also might adopt it to promote EVs by stepping
into the market as a consumer with significant purchasing power. In China, this type of
policy has been playing a significant role. In 2014, China set its public fleet electrification
goal at 30%* which has been raised since.''? Since 2020, around 500,000 electric buses

have been roaming Chinese streets amounting to 98% of all E-buses in the world.**3

Another important type of policy refers to EVs traffic regulations that governments
put forth to support the EV sector. Such mandates include the enactment of laws and
regulations with the purpose of mainstreaming EVs. For instance, many governments have

implemented special license plates and registration schemes for EVs exclusively to
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increase sales.!'* Overall, the importance of such mandates and regulations is that they

can have significant impacts with a relatively small cost.1%®

“Demonstrations” are another form of public policy that governments have been
employing to promote new concepts and innovations such as EVs. They can play an
important role in countering the EVs barriers when it comes to personal preference.® In
the policy realm, “demonstration” programs serve to expose people to new technologies
at an early stage where natural demand may not exist.!}” In the case of EVs,
“demonstration” programs consist of the ways that governments use to highlight the
benefits of EV's to the community and incentivise them to transition to E-transportation.!®
They also play a role in testing new technologies and collecting data.'*®* While some
distinguish “demonstration” as a distinct form of EVs policy,'?° it is important to
recognize that “demonstration” is typically paired with one or many of the policies that
we mention above, especially subsidization. While it may be nuanced, it is important to
make that distinction between “demonstration” and other forms of EVs policy to ensure

that upcoming discussions are clear.
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While it is important to categorize different EVs policy to understand them and
their implications more accurately, it is equally important to recognize that such initiatives
interconnect on many levels. For instance, subsidization policies are sometimes employed
to incentivize public procurement of EVs on the local level.?* Similarly, taxation policy,
especially when targeting car manufacturers can lead to direct implications on the extent
of R&D.1?2 Therefore, the following chapters analyse different EVs policy based on the
categories mentioned above in this chapter, while also highlighting the different ways in

which they intertwine.
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Chapter Three

National Electric Vehicles Policy in China

To understand EVs policy in the context of China, it is important to first
understand the system of government and some of the most important dynamics that come
into play in the People’s Republic of China. The Chinese Communist Party is the founding
and ruling political party of China since the Revolution of 1949. Since then, the party has
expanded its control over Chinese institutions.!?® While it is considered as a one-party
regime, the PRC includes representative institutions like the National People’s Congress,
and its government holds relatively high approval according to several reputable research
entities. For instance, in 2013, a study by the Pew Research Center found that around 85%
of Chinese were satisfied with the nation’s path.'?* Similarly, a Harvard survey, found
95.5% of the Chinese population to be relatively or highly satisfied with the Chinese

government.?

According to the Chinese constitution, the NPC is considered as the “highest organ
of state power”.1?® It holds the legislative power of the state and is elected for a term of
five years. One of its main duties is to elect the president of the PRC based on single

candidate voting.'?” The NPC also has the constitutional power to remove the president
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from office. The current NPC was elected in 2018 and has 2980 members.*2® NPC deputies
are elected from 35 different electoral units that include “provinces, autonomous regions,
municipalities directly under the central government, the servicemen congress of the
People’s Liberation Army, the deputy election council of the Hong Kong Special
Administrative Region, the deputy election council of the Macao Special Administrative

Region and the Taiwan compatriots’ consultation election council”.*?°

While PRC presidents are formally elected in the NPC, it has been argued that
much of the real power is concentrated in the CCP.**° Every five years, the CCP National
Party Congress meets to decide on major policy issues in the country. During that session,
the Central Committee is chosen, which includes around 370 members of the political
elites, such as military officers, ministers, provincial leaders, and senior administrators.*
This committee proceeds according to its mandate to choose a Politburo of 25 members.*?
In turn, the Politburo elects a standing committee to lead the party and consequently the
state. Typically, this committee has anywhere from five to nine members.**? Since 2012,
Xi Jinping has been presiding over a committee of seven as a general secretary of the Party
and the president of the state. President Xi has been standing at the epicentre of Chinese

politics both domestic and foreign and has since experienced a rise in political influence
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and strength.3* Alongside Xi, Premier Li Kegiang who is considered as China’s number

two man has presided over the state council, which is the equivalent of a Cabinet.!®

On the economic front, the PRC is also known for its state-led capitalism model,
where the state is directly involved in the workings of private businesses. It is estimated
that close to 60% of Chinese enterprises are owned by the state.’*® While the remaining
40% are considered as private entities, the Chinese state still has significant influence over
their strategies and operations. For instance, since 1993, companies based in China have
been required to allow for CCP units to be established.3” Under Xi Jinping, party presence
within private entities was brought back to the front.**® A survey by the All-China
Federation of Industry and Commerce showed that around 48.3% of all private entities
had a party unit in 2018. More importantly, party presence at China’s top 500 enterprises
was around 92-93% in that year.'® In accordance with that political context, Chinese EVs

policy is highly sensitive to the above-mentioned division of power and authority.'4°
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China’s support for hybrid and greener vehicles is by no means a new
phenomenon. As early as the year 2000, the government led various initiatives to support
the introduction of such technologies to the transportation sector.}*! Since then, China’s
interest in moving towards cleaner forms of energy has also been reflected in its Five-
Year Plans. In 1953, under the leadership of Chairman Mao, China enacted its first Five-
Year Plan as a guideline for its development strategies and economic goals. *? Since then,
this plan has become one of China’s most important policy documents that evolve over

the years in accordance with the nation’s economic and social conditions.'4®

In 2005 and 2009, China became the biggest emitter of energy-related CO2 and
the world’s largest energy consumer respectively.'** This set the stage for the 12" FYP
that was enacted in 2011 to focus primarily on issues related to energy and sustainability,
which made it a turning point for EVs related policy on the national level.'*® As a result,
the Chinese government introduced EVs production as a Strategic and Emerging Industry
that requires significant public support on the policy level. That FYP categorized the
industrialization of EVs over three phases. Phase | (2009-2012); Phase 11 (2013-2015);

Phase 111 (2016-2020).146 While this thesis focuses on Phase 111 in its comparative analysis
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chapter, it first investigates each phase as the development of EVs is part of a series of

interrelated events that should not be ignored.

In brief, Phase | began on the urban level in key cities and primarily consisted of
offering forms of purchase subsidies. Phase Il largely expanded those subsidies increasing
both the amount and the outreach of such policy to cover both private and public
entities.*’ Following the successful establishment of EVs industrial chains and
incentivizing initial demand over the course of the first two phases, Phase 111 saw a relative
decrease in EVs policy that rely on providing financial incentives and witnessed an
increase in public support for EVs manufacturers especially when it comes to R&D to
promote innovation and counter the effects of technical entry barriers.'*® Having presented
the broad context of EVs policy in China, this study discusses the different forms of
national EVs policy and their respective implications based on the categorization that was

highlighted in the previous chapter.

As mentioned above, some of the earliest forms of EVs policy in China consisted
of providing financial incentives such as subsidies and tax rebates. Here, it is important to
clarify that the term subsidy refers to financial incentives that are provided by the central
government to local authorities and private citizens to purchase EVs. In 2009, as part of
Phase I, the federal Chinese government launched “Ten Cities, Thousand Cars”, a pilot

project with the aim of demonstrating EVs in several provinces.'* Initially, the program
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targeted local authorities by offering them monetary incentives to add hybrid and electric
vehicles to their public transportation networks.?>® At that stage, both electric and hybrid
buses qualified for a subsidy that ranged between 200,000 CNY and 600,000 CNY
depending on many factors, especially fuel-saving. For instance, subsidies for FCEV

buses were set at 600,000 CNY.15!

In Phase Il, the subsidies program was expanded to benefit private entities
alongside city governments.'® For private purchase, the value of the subsidy depended on
the vehicle’s battery capacity with a maximum amount set at 60,000 CNY.>® By 2012,
seven of the pilot cities had reached their electrification targets and 15 new ones were
added to the plan. While such subsidies did initiate relevant demand on EVs,** China still
fell short in terms of meeting its intended electrification goals of 500,000 EVs by 2011
and had to push it for four more years.’® The “Ten Cities, Thousand Vehicles” project
was expanded to include more than 88 cities by 2013.1°® Since 2015, the central
government has been putting in place stricter standards for subsidies to encourage more

efficient and advanced EVs production.*®
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One major issue that accompanied EVs subsidization programs in China
concerned public uncertainty about their scope and duration. Most of those initiatives had
to be updated every three to four years and were sometimes discontinued for several
months between the end and the renewal dates. This uncertainty may have discouraged

customers and carmakers alike.1%®

While China may have been facing certain difficulties to mainstream EVs at that
phase and had been falling short of its announced goals, it is important to acknowledge
that it was not the only one. In fact, many of the difficulties that it faced at the time were
equally visible in other countries, including the US mainly due to EVs being relatively
new to the market as a mass-produced transportation option, competing with ICEVs that
had always dominated the transportation sector. In fact, China in 2014, underwent, what
could be described as explosive growth, which intensified even more in the following
years.®® The number of PEVs sold went from 17,456 in 2013 to 61,660 in 2014 and to
343,675 in 2015.1%0 Similarly, demand on BEVs drastically increased with more than

140,000 units being sold between 2013 and 2015.16!

The implications of Chinese subsidy schemes on the EVs market have been subject
to numerous studies that tackled its role to mainstream EVs on the roads, its cost-
effectiveness, and the implication of its phase out. Using the propensity score matching
difference in differences method, which attempts to estimate a treatment effect while

accounting for covariates to limit biases, one study has analysed the impact of subsidies
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on EVs adoption in the Chinese public domain.? It compared the policy implications on
the number of electric buses sold in 12 pilot cities that were covered by the national
subsidy policy and 36 cities. It found that the sales of electric buses were significantly
sensitive to the provision of subsidies. Similarly, after controlling the influences of
population density, road conditions, air pollution, the presence of local EVs
manufacturers, and fuel prices, it estimated the coefficient of purchase subsidy to be at
95% confidence level, which indicates that financial incentives played a vital role in

promoting EVs.1%®

Other studies have also found causal relationships that connect different types of
subsidies with the uptake in EVs sales.%* One study that analysed data from 150 Chinese
cities in the period of 2015-2018 found that subsidies explained more than 55% of EVs
sales during the analysis period,'% which is consistent with other research that analysed
the impact of financial incentives on the EVs market in other countries around the world.
For instance, it was estimated that the US federal tax credit of 2,500 USD to 7,500
contributed to 40% of EVs sale in 2011-2013.1% In accordance with studies about the role
of purchase subsidies in increasing the sales of EVs, studies have also simulated the

potential negative implications of those subsidies being phased out. A stated preference
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survey in Beijing showed that EV choice rate in Beijing is diminished from 47.52% to

12.43% when purchase subsidies are set at zero.*®’

In 2019, when purchase subsidies were cut approximately in half, the sales of EVs
also decreased, nonetheless, this decrease was not proportional as the purchase cost of
EVs had been shrinking over the past years. % Similarly, other non-financial policies had
also been further mainstreamed, which likely contributed to limiting the negative
implications of the purchase subsidy reduction. While China had been planning to stop its
EVs purchase subsidy program by 2020, it ended up decreasing the values but postponing

it until 2022 due to the COVID-19 pandemic.1®°

Besides subsidies, China’s measures also included tax exemption targeting both
vehicle and vehicle purchase taxations. The central government also heavily invested in
public charging infrastructure and introduced several convenience measures to promote
the use of EVs such as giving EVs access to specified lanes and exempting them from
parking fees among many other privileges.t’® In addition, China initiated several
regulatory policies to mainstream EVs by setting certain EVs production quotas for

factories and creating EVs-friendly vehicle registration schemes.*’*
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As mentioned above, Phase 11l saw a significant expansion of EVs policy on the
national level and a gradual phase-out of subsidies that were replaced with an increase of
government support for R&D and infrastructure development.’? The funding for R&D in
China is focused on a special plan called the “863” that was initiated in the 1980s to bring
together several key companies, universities, and research institutions.”® The Chinese
Ministry of Science and Technology initiated the first batch of project application guide

for NEV pilot special project in 2016.17

One study that assessed the impacts of subsidies on EVs R&D considered data
from 88 automobile manufacturers from 2001 to 2015.17° Here, the term subsidy refers to
the government providing financial incentives to carmakers to encourage them to produce
more EVs, which is different from purchase subsidies that are discussed at the beginning

of the chapter.

The study found that R&D subsidies have significant impacts on the behaviour of
car manufacturers. In fact, they found that the impacts of R&D subsidies tend to be
substantially higher in comparison to production subsidies.’® Other papers that analysed

the impact of R&D public investment have all concluded that it can seriously stimulate
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the production of EVs, especially in the early stages when markets are being

established.'’”

In terms of EVs infrastructure, The MST launched several initiatives to promote
EVs. It selected 20 pilot cities for EVs infrastructure development and planned to
construct 400,000 charging poles and 2,000 charging and swapping power stations
between 2010 and 2015.18 At the same time, China’s National Development and Reform
Commission, the entity in charge of nationwide macroeconomic planning, authorized
cheaper electricity prices for EVs infrastructure. While EVs policy on the level of
infrastructure was introduced relatively early, it was not until 2015 that the first
specialized development guideline for EVs infrastructure was issued.”® That guidance
document included an elaborate plan to construct 800 intercity fast charging stations
between 2015 and 2020.18 It also identified three strategic regions in the western parts of
China with major charging infrastructure goals, including building 7,400 new centralized
charging stations and distributing 2.5 million new individual chargers.'® The goals for the
remaining northern, central, and eastern provinces were set at 4700 charging stations and

2.3 million charging points.82
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While China fell short off its plans in that area it still made significant strides by
building more than 750,000 public charging points by 2020 and 1.1 million public
charging points by 2021, which put it ahead of all its competitors combined, including the
United States.’®® When adding the number of private charging piles, the number of EVs
chargers dramatically increases to more than 2.6 million EVs charging piles installed by

2021.184

When it comes to weighing the impacts of China’s policy on the level of
infrastructure, many studies have highlighted its positive role thus far. A study to
quantitatively assess the impact of charging infrastructure in China, found that increase in
publicly available charging units can evidently motivate consumer acceptance of EVs,

specifically in emerging markets.®®

One study that analysed the efficiency of the Chinese government’s support for
deployment of charging stations found that although purchase subsidies play a significant
role in increasing the size of the EVs market, the deployment of public chargers can be as
much as four times more cost effective than purchase subsidies. It found that the cost on
the Chinese government to induce the buying of one extra EV is 97,825 CYN and 27,331

CYN for providing a purchase subsidy and installing public chargers respectively. 18
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In addition to highlighting the evident positive correlations between the instalment
of chargers and the number of EVs, some research has also answered the “chicken and
egg problem” when it comes to showing whether chargers incentivise the growth of EVs
markets or whether their numbers increase because of EVs becoming more and more
common.*®” In that regard, studies have found that private entities are typically not willing
to install chargers in ways that exceed existing demand, making it the responsibility of

governments to build public chargers to stimulate initial consumer interest.'88

Production quotas have also been a major part of Chinese EVs policy. In 2017,
China passed a requirement for all its car manufacturers to meet certain electrification
percentages. This decision went into effect in 2018 and required 10% and 12% of newly
produced cars to be electric in 2019 and 2020 respectively.'®® This mandate was
accompanied with the dual-credit policy to give carmakers further incentives to produce

EVs.

The dual-credit policy in China, which is in part modelled after California’s Zero
Emission Vehicles Program refers to a set of regulations that connect carmakers’ ICE
performance with their EVs credit performance. As mentioned above, carmakers have
credit requirements to make fuel-efficient cars. At the same time, they have credit

requirements to produce electric vehicles. The dual-credit system grants a certain level of
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flexibility by managing the relationship between both credit systems that already exist.
What makes it even more relevant for the mainstreaming of EVs is that it exhibits a one-
way street when it comes to compliance. While EV credits can be used to offset corporate
average fuel consumption deficit, the latter cannot be used to offset EV credit. In other
words, companies have incentives to increase the production of EVs more than to increase

the production of fuel-efficient ICEVs.1%

In terms of the implications of the dual-credit policy, research has so far identified
several of its positive implications on the EVs markets in China. One study studied those
implications by assessing this policy over two periods: the brewing period (2014-2016)
and the implementation period (2017-2019). This phased analysis allows for more
accurate inferences, given that the impacts of this type of central policy are seldom limited
to the implementation period and are often observed before those measures even go into
effect, as private entities start altering their behaviour prospectively. In brief, this study
employed the difference in difference statistical technique, which allows for studying the
differential effect by comparing a “control” group and a “treatment” group in a social
sciences-related context.®* The groups for that study are commercial car companies and
passenger car companies. By looking at quantitative indicators about R&D scales and
capitalization ratio, this study assessed the growth of R&D investment prior to the dual-

credit policy, during its brewing period, and after its implementation.%2
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The study found that during the brewing period, the dual-credit policy had a
significant impact on the R&D scale of Chinese car companies. On the other hand, that
phase did not particularly see a significant rise in the capitalization ratio and the R&D
staffing of those companies. At that time, the growth of the R&D scale was 15.87 and the
capitalization ratio was at 0.17%. During the implementation period, both R&D scale and
the capitalization ratio increased with the first witnessing an increase by 8.14 and
capitalization seeing a 2.67% increase.'®® Furthermore, when comparing the growth of the
R&D scale and the capitalization ratio between 2018 and 2019, they saw an increase by
24.2 for the first and a 7.37% for the latter, which indicates the positive role that this policy

has played towards expanding the EVs industry in China.*%*

Due to high levels of traffic, big cities in China have been establishing quotas for
car registration. This traffic-related regulation has played an important role in increasing
the number of EVs as in many cases policy measures are adopted to give certain privileges
to EV buyers such as exemption from the lottery or auction systems that ICEV buyers
must undergo to register their vehicles.!® China has also been implementing certain
restrictions on the number of issued license plates for ICEVs. Under that policy, the
government controls the number of issued plates for conventional cars. As a result, new
car buyers in certain areas must resort to lotteries or auctions to register an ICEV.% In

accordance with the results above about green license plates, it is evident that restrictions
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on ICEV license plates can increase the numbers of EVs on the roads with a relatively

small cost to the central government.®’

Furthermore, China introduced green-coloured license plates for EVs. This policy
allows for EVs to be easily distinguished on the roads which facilitates access to many
preferential services that EVs receive such as the access to special driving lanes, parking,
and toll-free roads just to name a few. Similarly, the fees on such plates are often reduced
or even removed entirely depending on the region. While this policy was first launched in
key provinces, it was rolled out nationally as of November 2017, over three stages.!®® A
study on the role of Government in stimulating consumer demand on EVs, found that the

creation of a green license plate, increased EVs sales by more than 30%.1%

In brief, it is evident that the Chinese government has been supporting the national
EVs sector in a consistent manner. This commitment towards the industry has gradually
increased since the industry began booming in the late 2000s. While China has clearly
exhibited its interest in developing its EVs sector, its approach has evolved over time. As
a result, China has combined different types of national EVs policy at different stages of

its EV's market growth.
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Chapter Four

National Electric Vehicles Policy in the United States

Having presented EVs policy in China, this chapter discusses EVs policy in the
US to set the stage for the following comparative chapter. In brief, federal policy in the
US is shaped by the three branches of government: the executive, the legislative and the
judicial 2% Executive functions are fulfilled by the President, the Vice President, and the
cabinet.?®! Legislative powers are granted to Congress, which is divided into two
institutions, the House of Representatives, and the Senate.?%2 Judicial power is granted to
the Supreme Court and District Courts. While both the President and members of
Congress are elected by the people, members of the judiciary are appointed by the first

and confirmed by the latter, 2°3

In terms of the political makeup of the country, the US is known for its two-party
system, where the Democratic and the Republican Parties often compete to take hold of
the federal government’s branches above and their affiliated entities.?®* As a result, the
productivity of those institutions is sensitive to political representation. For instance, both

the Presidency and Congress can significantly impact each other’s policy efforts, with the
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President having the constitutional authority to veto decision passed by congress and vice
versa.’%® As representative institutions, both chambers of Congress can also go through
political gridlocks that impede legislative productivity, especially in times of political

polarization.2%®

Just like any other issue, EVs policy is subject to the political context. As a result,
it has been part of an evolving dynamic that knows both partisanship and bipartisanship.
While democrats are often considered to be more supportive of climate change policy,
including clean energy and EVs,?%" the history of EVs policy in the US is more nuanced

and includes multiple examples of collaboration along party lines.?%

At the Presidential level, the involvement of the federal government in the EVs
industry in the US is by no means a new phenomenon. As early as the 1990s, the US
government had already began supporting R&D in that realm. In 1993, President Bill
Clinton launched the “Partnership for a New Generation of Vehicles” with the aim of
extending collaboration between the federal government and the big three car
manufacturers in the country, GM, Ford, and Chrysler to produce more efficient cars

including EVs.2%°
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One pertinent example in that regard is GM’s EV 1, the first mass produced modern
EV by a major company, which benefited from considerable PNGV technology.?'° While
EV1, was eventually recalled as we explain in the introduction chapter, its production was
a major milestone for the EVs industry on a global level. On the other hand, some have
criticized the PNGV arguing that it fell short of achieving its technical goals in the hybrid
and electric vehicles area as none of the participating companies managed to commercially
sell their prototypes, while Toyota, a non-participant still dominated this section of the car

making industry.?!!

Congress has also enacted multiple Acts and national plans on energy-related
topics, including EVs, such as tax breaks, fleet acquisition incentives and R&D grants,
just to name a few.?!2 In 1992, it enacted the “Energy Policy Act” to reduce fuel imports,
which included multiple clauses related to EVs. It allocated 40 million USD for R&D and
another 50 million USD for EVs “demonstrations”. It also allowed for a 4,000 USD
income tax credit for purchasing an EV and another 2,000 USD for purchasing a clean-
fuel vehicle. Those tax deductions were to undergo incremental reductions until they are
totally phased out after 2004. This act was enacted due to bipartisan efforts as well as a
coalition of clean-fuel interest groups and environmental advocates. In the following
years, the “Job Creation and Worker Assistance Act” extended the phase out period for

the previous tax deductions by two more years.?*®
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Shortly after, congress enacted the “Energy Policy Act” of 2005, which put more
emphasis on hybrid vehicles as opposed to clean-fuel vehicles. It allowed for a tax credit
up to 2,400 USD for owners of light-duty hybrid vehicles, which could be increased for
heavier vehicles. It also capped the number of eligible purchases at 60,000 vehicles per
manufacturer.?!* It offered a tax credit up to 30% of the cost of installing alternative-fuel
vehicle refuelling infrastructure, including chargers for EVs. The value of that credit was
capped at 1,000 USD for individuals and 30,000 USD for businesses.?*> While EVs had
been included in many legislation and acts at this point, they were not always presented

as a priority issue.

In 2008, the “Energy Improvement and Extension Act” was enacted as part of the
“Emergency Economic Stabilization Act”. It came into effect around the same time as
commercial EV models from major manufacturers began hitting the roads in significant
numbers. It created a tax credit for electric vehicles up to 7,500 USD.?*® The number of
vehicles that could benefit from this financial incentive was capped at 250,000 vehicles
nationwide. This was a major turning point as it targeted plug-in electric vehicles instead
of hybrid cars. 27 It also covered charging stations by a 30% tax credit until 2010. Since

then, the act has been amended and extended.?!8

214 «Alternative Fuels Data Center: Energy Policy Act of 2005,” The United States Department of Energy,
accessed June 28, 2022, https://afdc.energy.gov/laws/epact_2005.

215 «“Issue Brief: Electric Vehicles,” American Public Power Association, June 2022,
https://www.publicpower.org/policy/electric-vehicles.

216 Jonas Meckling and Jonas Nahm, “When Do States Disrupt Industries? Electric Cars and the Politics of
Innovation,” Review of International Political Economy 25, no. 4 (2018): 519.

217 Stokes and Breetz, “Politics in the U.S. Energy Transition: Case Studies of Solar, Wind, Biofuels and
Electric Vehicles Policy,” 83.

218 Charles B. Rangel, “Energy Improvement and Extension Act of 2008,” Pub. L. No. H.R.6049 (2008),
http://www.congress.gov/.

45



In 2009, the “American Recovery and Reinvestment Act” was enacted and signed
into law by President Barrack Obama who considered clean energy as a major pillar of his
agenda.?!® The ARRA provided a sizeable stimulus package in response to the Great
Recession of 2008.2%° It invested more than 31 billion USD on supporting clean energy
projects,??! including 2.4 billion USD to advanced battery and electric drive projects at
the world’s first EVs factories in California, Delaware, and Tennessee.??? It also allocated
another two billion USD to 30 factories that produce batteries, engines, and other EVs
components. It expanded the plug-in electric drive tax cap of the “Energy Improvement
and Extension Act” of 2008 from 200,000 nationwide to 250,000 per carmaker until 2014
when it was extended again through the “American Taxpayer Relief Act”.??® This tax
credit would become one of the most significant EVs promotion efforts. It was estimated
that the US spent around two billion USD between 2010 and 2019 solely on the EVs tax

credit.??*
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In his 2011 State of the Union address, President Obama announced his goal to
put one million EVs on US roads by 2015 to limit dependency on fossil fuels and decrease
pollution.?® In brief, the policy initiatives that Obama took alongside his cabinet
consisted of the following 5 categories: manufacturing investments; deployment,
“demonstration”, and outreach; financial incentives; and R&D support.??® To a large
degree, the ARRA remained the bedrock for all the mentioned policy, especially when it

came to budget allocation.

Federal manufacturing investments consisted of allocating parts of the ARRA
grants to help manufacturers improve their EVs technologies and output. They also
included an agreement with EVs producers to match dollar for dollar the two billion USD
grant that was designated for supporting the production of EVs parts at 30 factories,??’

which meant that more than 6 billion USD had been dedicated for EVs production.

In terms of R&D, improving batteries has been a major goal to decrease the
limitations of “range anxiety” that new buyers experience. In that regard, close to three
billion USD of the ARRA funds were allocated to improve the quality of batteries. This
included increasing battery-life, decreasing recharging time, improving their efficiency,
and reducing their cost just to name a few.??® Furthermore, The Department of Energy’s
Vehicles Technologies Office, which is tasked with supporting R&D, and the deployment
of more efficient and sustainable transportation systems to increase fuel efficiency and

decrease the United States’ dependence on non-renewable fuels has also played a major
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role in that area.??® In 2015, the Vehicles Technologies Office’s investments totalled
around 80 million USD?® covering R&D subprograms with five separate components. It
has also coordinated efforts with more than 10 national and international entities on

battery R&D. !

When it comes to deployment, “demonstration”, and outreach, 400 million USD
of ARRA funds were designated for the Transportation Electrification Initiative, a
largescale “demonstration” project to introduce around 13,000 EVs and install more than
22,000 chargers in more than 20 cities all over the US.?*? Similar to manufacturing
investments, private entities committed to matching the 400 million USD dollar for
dollar.?® Furthermore, Obama’s Department of Energy initiated the Clean Cities Initiative
with the purpose of advancing collaboration between the private sector, local
governments, and communities, which in 2012 included around 85 active coalitions all

over the country.?

In terms of emissions regulations, the Environmental Protection Agency, and the
Department of Transportation under Obama’s administration in 2012, released new fuel
efficiency standards, increasing them to the equivalent of 54.5 mpg for cars and light duty

trucks for model year 2017-2025 following the relative success of the 35.5 mpg standards
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that had covered MYs 2011-2016. % Under the new standards, EV's were considered to
have a zero grams per mile emissions rate, which disregards the emissions due to
electricity generation.?® Furthermore, the EPA initiated an EV multiplier, which allows
for a single EV to count more than once when calculating a company’s compliance with
the new standards. Those multipliers were set at two for MYs 2017-2019 and were later

reduced to 1.75 and 1.5 for 2020 and 2021 respectively.?®’

In terms of policy implications of credit multipliers, one study on the US case
found them to be most effective in the early stages of EVs market growth when the
production costs are high and producing EVs is unprofitable. At that stage, employing an
EV multiplier would incentivize car makers to produce EVs that they would not produce
otherwise. On the other hand, as the industry grows and EVs sale becomes profitable even
by a small margin, such crediting schemes can become counterproductive as it would

allow carmakers to use it to produce more inefficient cars simultaneously.?®

Obama also took measures to enhance collaboration between federal and state
governments. One pertinent example is his support of California, which is the “EVs state”
of the US.2% As early as the 1990s, California had required all car manufacturers that are

active in state to sell a specific percentage of Zero Emission Vehicles.?*® For a long time,
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California was able to set its own CO2 emissions regulations. In 2007, the US Supreme
Court held that the EPA has the authority to regulate greenhouse gas emissions.?** Under
Obama, the Clean Power Plan as part of the Clean Air Act, granted California a waiver to
set its own emissions standards and allowed other states to apply those without needing

an EPA approval.?#

In 2016, President Obama alongside tens of EVs industry leaders signed the
“Guiding Principles to Promote Electric Vehicles and Charging Infrastructure”?®, to
provide a comprehensive policy document that includes all the available federal support
opportunities and how they can be acquired.?** In that same year, the White House
announced that it will guarantee that a 4.5 billion USD in loans will be made available to
support the establishment of EVs charging infrastructure.?*® Although all the above-
mentioned policies did support EVs promotion, it took until 2016 for around half of
Obama’s announced goal to be reached and another two years until the US car market
crossed the one million mark, keeping in mind that half of that million was sold in

California alone where state-level policy had been heavily supporting EVs promotion.?4®
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In November of 2016, Donald Trump was elected as the 45" president of the
United States. His inauguration was followed with a drastic policy shift?*’ that had serious
implications on EVs.?* On the campaign trail, Donald Trump had expressed scepticism
of climate change?®® arguing that environmental restrictions such as CO2 emissions
standards that were set by his predecessor are hurting the US economy. More specifically,
Trump promised to make full use of the United States’ resources, including fossil fuels to
transform the country into a net energy exporter.?° That point of view had also been
popular among conservative elites, especially in congress, many of whom saw opportunity
with the election of Donald Trump to reverse the effects of Obama’s environmental policy.
Following his election, Trump maintained his stance on the issues above and took several

measures to deliver on his campaign promises.?®

Although Trump’s stance on EVs was not always explicitly unfavourable, his
overall energy-related approach had significant negative implications on EVs. Here,
Trump’s EVs policy approach can be divided into two major categories. The first refers
to Trump repealing or changing Obama regulations that had direct or indirect relevance
to EVs promotion. The second refers to Trump’s inaction at a time when governments all

over the world, especially China had been strategically supporting their EVs industries.
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Since his arrival to the White House, Trump and his appointees announced on
multiple occasions their intent to decrease or even eliminate the federal tax credit for
EVs.2%2 While Democrats stopped them in Congress, their intentions were explicit and

highlighted a consistent pattern of “hostility” or at least “indifference” towards EVs.?*3

Trump also repealed or changed seven major climate-related policies from
Obama’s presidency, many of which had direct EVs relevance. In April of 2017, he ended
Obama’s artic drilling ban. On June 1, 2017, he formally announced that the US will
withdraw from the Paris Agreement. This announcement signalled that the new

administration’s environmental deregulation policy will go beyond the national level.?%*

On that same day, he ended the United States’ contributions to the Green Climate Fund.?®

In August of 2018, he replaced the Obama’s standards for the 1976 Corporate
Average Fuel Economy standards, with the Safer Affordable Fuel-Efficient vehicles rule.
In that same month, he also replaced Obama’s Clean Power Plan with the Affordable
Clean Energy rule. On September 10, 2018, he changed Obama’s Methane rule. Lastly,
he ended the “Comprehensive Environmental Response, Compensation, and Liability
Act”, and the “Emergency Planning and Community Right-to-Know Act” and replaced

them with the “Fair Agricultural Reporting Method Act”.2® While not all those decisions
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had EVs relevance, together, they showed that Trump’s opposition to environmental

restrictions are merely campaign slogans that won’t be followed once he is elected.

The changing of the CAFE standards and replacing them with the SAFE vehicles
rule has had significant EVs-related implications. Obama’s CAFE amendments had
required an increase of around 4.7% of annual efficiency growth for MY 2021-2025.%%7
Trump’s EPA lowered this value to 1.5%.2%8 This granted more flexibility to car making

companies allowing them to dedicate less and less resources for cleaner vehicles.?®

Similarly, the Trump administration reviewed the EVs multiplier that was
implemented under Obama to motivate EVs production. Not only did the Trump
administration return the EVs multiplier to zero for MY 2017 and on, but it also created a
multiplier for certain ICEVs to incentivize carmakers to invest in efficient combustion
engine cars instead of EVs.?%° This change had important implications on companies that
solely produce EVs such as Tesla, which used to sell their credit surplus to other ICEV
companies.?! Consequently, this rule change also signalled further disinterest and even

hostility towards clean energy and electric vehicles.

One major issue with Trump’s above decision is that he broke away from the
bipartisanship that had characterized the emissions regulation program since the 1970s.25

For instance, when Obama tightened the emissions standards for the first time, it happened
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after lengthy collaboration with the Bush administration to create “One National Program”
that brings together the DOT, the EPA, the State of California, the environmental
community, and car manufacturers.?%® In addition to disrupting the unity of purpose of
such rules it took some time after the initial announcement of the program for the EPA
and the DOT to finalize their joint fuel economy GHG rules, making its potential outcomes

rather unclear®®* and arguably disrupting adequate planning among car manufacturers.

Trump also ended California’s ability to set stricter standards and the ability of
other states to adopt them. It can be argued that Trump’s EVs approach may have also
discouraged EVs promotion in other states as well. One potential indicator in that area is
the decrease in the number of states that implement some type of EVs policy on the state
level. For instance, by 2015, 27 states had already created some type of in state EVs
purchase subsidy. Since Trump’s arrival, the number of states with purchase subsidies
went down to 15 and the number of states providing subsidies for installing chargers went

down from eight to two.2%

Unlike his predecessor, President Trump and his cabinet did not directly support
the deployment of EVs charging infrastructure. For instance, the 30% tax credit for
installing EVs chargers was left to expire in 2017.2%¢ Similarly, the Department of Energy

under Trump halted Obama’s plan to unlock the 4.5 billion USD loans for charging
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infrastructure before it took effect.?6” As a result, much of the growth of EVs infrastructure
during Trump’s term happened solely because of private and state-led initiatives.
Although such initiatives did put hundreds of thousands of chargers on the roads, they did

not come close to the number deployed in China, one of the US’ primary competitors.?%

Like their lack of support to public EVs infrastructure, the Trump administration
did not take any significant measures towards the promotion of EVs fleet procurement by
federal and state entities. In terms of R&D, the Trump administration worked towards
decreasing funding for EVs R&D for fiscal years 2018, 2019, and 2020. While that type
of funding remained at 700 million USD for 2018 and 2019, it was significantly cut down

to 163.5 million USD for fiscal year 2020.2%°

Looking at the above, it is evident that national EVs policy in the US experienced
both ups and downs. While the Obama presidency exhibited a clear interest in
mainstreaming EVs through national policy, the Trump administration followed a
different path. Trump’s national EVs approach was part of a broader environmental
deregulation policy in the name of economic gain. As a result, Trump reversed key EVs
regulations that were introduced by his predecessor. Similarly, he did not take any
largescale measures to mainstream EVs, especially when it comes to deploying chargers,
electrifying public fleets, and expanding R&D, just to name a few. At a time, when China,
and Europe had been heavily investing in their EVs industries, Trump’s approach arguably

jeopardized the US’ position in the “EVs Race”.
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Chapter Five

Comparative Analysis: China and the United States

Having discussed EVs policy in China and the United States and having
highlighted some of their most significant implications, this chapter comparatively
analyses the two cases to further answer the main questions behind the thesis. Below, we

identify the key differences on the national EVs policy level between the two countries.

Looking at the systems of governance and the political dynamics, one can argue
that both have granted China advantages over the United States when it comes to enacting
and implementing national EVs policy. In China, the pairing of a one-party system with a
state-led economy did not appear to face the same type of political challenges that the two-

party system has faced in the United States.

As we have discussed in Chapter Three, Political power in China is centred around
the CCP and its small circle of leaders. Since 2012, the country has been led by Xi Jinping,
who has managed to further expand his influence in both public and private spheres.?’® As
a result, national EVs policy in China has benefited from a large degree of political
consistency as the positive attitude of the central government towards EVs has not
changed since it started booming.?"* This political climate has likely benefited the industry
as it can reassure carmakers and consumers alike to invest more in electric vehicles,

especially in the early stages of market growth. Similarly, the CCP’s strong presence in
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the private sector grants it certain influence on the behaviour of such entities to follow the

government’s policy direction.?’2

In the case of the US, the government structure posed many challenges ahead of
national EVs policy. Due to checks and balances, all three branches of government have
relative oversight and veto powers. For instance, Presidents can prevent the enactment of
laws by refusing to sign them.?”® Congress on the other hand has the power to overturn
presidential executive orders that US presidents have long used as a major policy tool.2"*
Furthermore, the Supreme Court can overturn decisions by both Congress and the
President on constitutional grounds.?” In terms of national EVs policy, we have already

identified examples for all the three above-mentioned issues.

Since the mid-1970s, both US parties have enacted several environmental
legislations, which created a relatively favourable environment for EVs on many levels.?’
EVs promotion peaked during the Presidency of Barrack Obama, who was elected in 2009
at a time when the commercial EVs industry began booming in the world.?’” Nonetheless,

political division over climate change matters kept growing.

The culmination of that polarization further materialized with the arrival of Donald
Trump to the White House in 2017. His Climate Change scepticism and his friendly stance

towards the fossil fuel industry rendered him indifferent and sometimes hostile towards
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the mainstreaming of EVs.?’® As a result, his term on the environmental front was
characterised by deregulation and repealing Obama-era rules that supported EVs.?”® That
policy shift between the two administrations has been reflected on the national EVs policy
level in the US as we have explained at length in the preceding chapter. This political
change, especially after Trump’s arrival to the White House is a key factor in

understanding how the US fell behind China in the “EVs Race”.

In terms of financial policy, tax credits and purchase subsidies have been a major
policy approach in both countries since 2009. While both were rooted in a similar
rationale, which is to counter the cost factor,?®° financial EVs policies in the two countries
had several key differences that influenced the extent of their outreach and cost

effectiveness. One key difference in that regard was the target of this type of EVs policy.

In the US, the first major EVs tax credit was enacted in 2009 as part of the ARRA,
in which all individuals qualified for an EVs tax credit.?®* On the other hand, China,
followed a phased approach where purchase subsidies were first given to local authorities
to electrify their public fleets and later were extended to individuals.?®? By including
provincial and municipal entities in the national purchase subsidy program, China
arguably further incentivized local authorities to start EVs promotion programs of their
own. By 2015, local authorities in around thirty of China’s biggest cities had already

implemented their own EVs mainstreaming policy that shouldered China’s top-down

278 Claiborne, “The SAFE Vehicles Rule: How the Trump Administration’s Course Change on Vehicle
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centralized EVs policy. In those cities, the EVs average market penetration rate was at
2.7%, which is more than three times the national average.?®® Today, the number of those
cities is still increasing and in five of China’s biggest cities, one in five newly sold vehicle
is electric.?®* On the other hand, we saw above how the number of EVs policy that are
implemented by states in the US has significantly decreased since President Trump arrived

at the White House.2%

Chinese financial EVs policy also differed from that of the US in terms of its value.
While the US tax credit range was fixed at 2,500 to 7,500 USD depending on the vehicle’s
specifications,?®® Chinese purchase subsidies were readjusted over the years. Furthermore,
some of the Chinese subsidies had much higher caps in comparison to the US. In China,
the subsidy for small vehicles ranged from 20,000 CNY to 60,000 CNY or the equivalent
of around 3,000 USD to around 9,000 USD, while the credit for buses could go as high as
600,000 CNY or the equivalent of around 90,000 USD at the time.?®” This difference in
the value of the subsidies has been equally reflected in the overall cost of the policy. it
was estimated that in 2015 alone, China spent close to 8.4 billion USD on EVs financial

incentives, which totals to more than four times the amount that the US federal
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government had spent on EVs tax credit from 2010 until 2019.2%8 That difference in

spending is reflected in the EVs market gap between the two countries.?®

The fixed subsidies rate in the US and the adjustable ones in China are relevant as
purchase subsidies for EVs have been shown to be relatively costly, especially in
comparison to other EVs promotion measures.?®® Studies have also shown that the
effectiveness of EVs purchase subsidies depends on several dynamic factors.?®! For
instance, the overall effectiveness of purchase subsidies marginally diminish as markets
grow and EVs production costs decrease,?®? which makes financial policy review and

sometimes phase out necessary.

While studies have already shown that the marginal effectiveness of EVs subsidies
tends to decrease, subsidies can still stimulate demand even when markets become more
mature, and many studies have already shown the drops in demand when subsidies are
decreased or ended.?® As a result, any national subsidy phase-out must be coupled with

the introduction of other national EVs policy that can fill the gap in more efficient ways.
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While the Chinese government has gradually decreased subsidies, this decision
has not been part of an anti-EVs sentiment. Instead, it was part of a nationwide
comprehensive plan to allocate more funding towards other EVs policy, such as
infrastructure investment, R&D, and the dual-credit system. It was due to the belief that
more cost-effective policy measures, such as R&D support and investments in the
infrastructure can yield more efficient results. For instance, China as part of its phase out
plan had published a toolkit on the alternatives that will be implemented such as “access

to free parking and toll-free highways” 2%

Here, it is important to consider the role that Trump played in that EVs policy area.
Having shown that gradual phase out of a subsidy policy may be adopted under certain
circumstances, one should ask whether Trump’s attempts to end the EVs tax credit could
have been an optimal policy decision at the time, given the above-mentioned
considerations about financial incentives as an EVs policy. Unlike China, Trump’s
attempt to end the EVs tax credit, although unsuccessful was to cut cost and not to replace
it with other potentially more efficient national EVs policy, such as investing in the
charging infrastructure or R&D.?® Instead, Trump seeking to end the tax credit came in
the spirit of reversing “EVs privileges” and further deregulating the market irrespective
of the potential implications on EVs promotion. In that sense, Trump pursuing the ending
of that policy had negative implications on the industry as it led to more uncertainty about

its future and concerns about equity among new consumers.?%
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Another important policy area to consider is traffic regulations. In our analysis, we
found that this type of policy can be relatively cheap and yield significantly positive
implications, when applied correctly. In China, special EVs traffic regulations are rather
common, especially when it comes to the issuance of special license plates and granting
certain traffic-related privileges to EVs owners, such as access to special driving lanes and
parking spots.?®” China has also granted car registration lottery exemptions for new EVs
owners.?®8 Here, one should note that this type of policy did not appear to be common in
the US. For instance, it is plausible to argue that the creation of a lottery system for car

registration in the US would not necessarily be received well by the public.

A key category under national EVs policy in both countries pertains to emissions
regulation and how they have been used to incentivise car makers to produce more EVs.
In the US, Obama introduced stricter car efficiency requirements alongside an EVs
multiplier, granting car makers some flexibility to produce lesser efficient cars on the
condition that they produced more EVs.?*® Following Trump’s arrival, both the strict
standards and the EVs multipliers were reversed. Trump also installed a credit system that
incentivized companies to produce more ICEVs, given they fell within a specific

efficiency bracket.3

The policy implications of Trump’s decision in that area resemble to a large degree
those that surrounded his attempt to end EVs tax credits. Like tax credits, the marginal

return of EVs multipliers is also sensitive to the cost of production of EVs as companies
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begin producing them at more competitive prices.>"! In that sense, Trump’s successfully
reversing the EVs multipliers and creating one for ICEVs models has not benefited the

industry as it was not replaced by any other EVs promotion policy alternative.

In 2018, China decided to build on the US and California experiences and
implemented a similar mechanism that took effect in 2018, as part of the CAFC dual-
credit system.>2 As we explained in Chapter Three, a major implication of China’s dual-
credit policy was reflected in increased R&D tendencies among car making companies,
which would allocate more budgets to R&D because of the dual-credit system.>®® As a
result, it is plausible to say that the EVs industry in China benefited from the application

of that policy mechanism more than its counterpart did in the US.
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Figure 1. Number of Publicly Available Chargers in China and the United States
Source: International Energy Agency304

As mentioned in the previous chapters, public investment in EVs infrastructure
has been 1dentified as one of the most effective and relatively cheap policy measures that
a government can put in the EVs sector. In China, the government has been proactive in
that area and has significantly developed its charging infrastructure. In the United States,
the situation differed, although President Obama did support the deployment of charging
points through publicly funded “demonstration” projects,’® the Trump administration

dedicated no special effort in that area.
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One comparative study on EVs charging in China and the US, identified six
different types of EVs infrastructure sub-policy that were nationally implemented in China
but not the US. Those include planning EVSs motorway; creating EVs charging plug
standards; requiring EVs charging installation at new private building; requiring EVs
charging installations at new public buildings; and regulating time-of-use charging fees.3%

That discrepancy in policy is also reflected in the number of publicly accessible chargers.

Figure 1 shows the numbers of fast and slow chargers that are available to the
public in China and the US. In five years, China went from having around two times the
numbers of US chargers to having more than eight times that number. China’s lead is more
significant on the fast chargers’ front, a quality that is much more valuable in the public
domain, where it is not as feasible to charge for long hours like one could when plugging

to a personal charger at home.

In addition to the evident public charging gap between the two countries, it is
important to recognize that the featured number of chargers does not exclude those that
are installed by regional or provincial authorities. For instance, California alone had
around 36,000 publicly accessible chargers by the end of 2020, accounting for around
36% of the total US number for that year.**” Given California’s strong involvement on the
state level in supporting the deployment of EVs chargers, the numbers above further
indicate the lack of US national involvement on that front, given that the relatively small

number of EVs public chargers is not the result of national policy.3%® This becomes even
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more relevant when we consider existing literature that has consistently shown the positive
role that EVs public chargers play in stimulating and maintaining demand,3% especially
that range anxiety is one of the biggest deterrents that consumers consistently have

reported.31°

Furthermore, another important difference between the two countries is at the level
of the power grids and their operation. The entirety of China is powered by two electricity
grids owned by the government, the US grid is run by around 3,000 producers with no
more than 7% of net generation being produced by the federal government.3!* As a result,
China has an advantage when it comes to powering newly established charging
infrastructure for the following reasons. Unlike the US, Chinese power grids tend to view
EVs mainstreaming as a social responsibility and therefore are willing to dedicate certain
resources to power it.3*2 Furthermore, the relatively large number of entities that produce
power in the US arguably adds more regulatory and internal operation layers that can

render the process more complicated.

Having discussed the key differences between the two countries, it is also
important to look at national EVs policy from a wider lens. Here it can be argued that the
most significant difference between the two states is not limited to any specific policy
type. Instead, the biggest factor that seems to separate the two countries is the network
effect that China has created because of all the different policy types coming together as

a package and complimenting one another. It is about China being able to reach a certain
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tipping point where an EVs-friendly environment is created and can sustain itself.3® An

environment where different forms of EVs policy intertwine and fill each other’s’ gaps.

For instance, by including public buses under its subsidy scheme, China managed
to put around 500,000 electric buses on its roads, which accounts for 98% of all E-buses
in the world.®* In that way, China employed subsidies not only to incentivise E-bus
production but to also fund one of the largest EVs “demonstration” projects in the world.
Increasing the number of public E-buses also fell in line with China’s decision in 2016 to
electrify more than 50% of its fleet over the five following years.3"® Similarly, China’s
investment in EVs public chargers further complimented those subsidies and encouraged
local authorities to electrify their fleets. This policy coordination is equally evident when
we look at the pairing of special EVs traffic regulations and financial disincentives for
ICEVs. Not to forget the discussed findings on the strong correlation between the dual-

credit system and R&D tendencies among private companies.

While local entities in both the US and China have invested in EVs, what
distinguishes the latter was the heightened cooperation among those entities as part of one
coordinated strategy.3'® This strategy is further solidified under the FYPs that clearly
outline the country’s direction on the socio-economic front.3!’ The US on the other hand
took a different course when it comes to federal and state-level collaboration. While both

state and federal entities took various initiatives to support the EVs industry, they were
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not necessarily part of a centrally coordinated strategy like in China, especially after the
election of Donald Trump. Similarly, such efforts were not necessarily consistent as the
approach towards clean energy changed depending on which of the two parties held

Congress '8
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Figure 2. Electric Vehicles Stock in China and the United States
Source: International Energy Agency>!?

As a result of China’s ability to create such an EVs friendly environment, its EVs
industry has been able to outperform the US one based on many indicators. First and
foremost, China 1is leading the US in terms of its EVs market stock as we can see in Figure
2. In addition to holding close to 50% of the EVs global market share, China today builds

PHEVs with longer electric ranges than the American competition.>?° On the supply chain
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level, China has built even a bigger lead. Today, while China produces 68% of the world’s
EVs cathode components and 84% of anode components, the US produces no more than

1% of each,%?! meaning that US companies must import those parts.

Furthermore, China’s influence has by no means been limited to native companies.
For instance, in 2018, Shanghai authorities and Tesla, a US company signed an agreement
to build one of the world’s largest car production plants.3?? Today, the factory’s output is
close to 17,000 cars per week.3?® If this pace is maintained, China’s Tesla factory will
come close to outperforming the company’s plant in California.®?* Chinese policy has also
been effective in targeting consumers’ attitudes. For instance, consumer interest in EVs in
China has been steadily growing in comparison to the rest of the world and has arguably

reached an inflection point.3%®
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Chapter Six

Conclusion

In this thesis, we looked at state involvement in the EVs industry in China and the
United States, focusing on the national policy shift after the election of President
Donald Trump in 2016. Our main objective was to understand the extent to which national
policy in China and the US has allowed one of them to outperform the other in the EVs
realm. Below we reiterate the key points from the thesis, and we list some of the key
findings. After introducing the topic, we identified the underlying rationale that renders
the EVs industry a policy area of interest for governments all around the world, and
highlighted the major environmental, political, and economic factors that come into play.
We discussed the many challenges that have thus far faced the industry and the main
policy types that can be employed to counter them. Most importantly, we were able to
clearly highlight the relevance of national EVs policy and its crucial role in supporting a

newly emerging industry like EVs.

In Chapter Three, we looked closely at the case of China and discussed how the
national EVs policy has unfolded over the years. First, we provided a detailed discussion
of China’s system of governance and political context to better understand underlying
decision-making processes. This chapter highlighted some of the key policy efforts that
have thus far been applied in China. We also identified the value of purchase subsidies
and their positive role in generating demand. Another important policy mechanism that
we analysed in this chapter was China’s investment in the charging infrastructure. We
explained how it succeeded at building more than one million publicly accessible EVs
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chargers by 2021, highlighting the significance of that step in mainstreaming EVs. We
also found that efficiency standards regulations have also been another key mechanism in
China. Here, we discussed at length the positive implications of China’s dual-credit

system on EVs R&D.

In Chapter Four, we looked at the national EVs policy in the United States. Like
the previous chapter, we started by analysing the nature of governance and politics in the
US to better understand EVs policy on the federal level. As expected, partisanship and the
interactions among the three branches of government were identified as major policy
drivers in the United States that had tremendous impacts on EVs. We also found that
federal EVs policy is by no means a new phenomenon. In fact, some federally funded
projects like the PNGV date all the way back to the 1990s.32® Furthermore, we identified
the series of congressional acts that regulated EVs-related matters starting with the
emissions regulation laws in the mid-1970s%? all the way to the ARRA of 2009 that was
arguably the most significant congressional act for EVs in the US as it allocated more than

four billion USD in federal budgeting.®?

In our discussion about the role of the presidency, we found that EVs policy on the
national level has been a key theme under the Obama administration. In addition to
managing the ARRA funds and streaming them to encourage initial demonstration
projects, the key role that the Obama administration played concerned regulating GHG

emissions and introducing an EVs multiplier, which counted EVs output twice as much
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as that of ICEVs. As part of that intervention Obama granted California a waiver to set
stricter emissions standards. The Obama White House also implemented several

partnerships with private and state entities to advance EVs.

After discussing national EVs policy under Obama, we unpacked the shift that
happened in the US after Trump’s arrival to the White House. While Trump did not
explicitly announce hostility toward EVs, his approach arguably had negative implications
on EVs promotion. In that regard, his influence on the EVs industry can be divided into
two main categories. The first refers to him repealing key Obama policy that were meant
to promote EVs in the United States. The second type of influence can be understood by
looking at the EVs policy areas that were disregarded by the Trump administration. At a
time, when governments all around the world were taking steady steps to support EVs
mainstreaming, especially when it comes to building the necessary charging infrastructure
and allocating R&D funds, opting out of such policy measures has significant implications
on the advancement of the industry. In other words, when it comes to national EVs policy,

inaction is significant and should be studied.

After analysing data from the US DOE and the US DOT and many independent
sources, we found that the Trump administration had offered little to no support when it
comes to establishing EVs chargers. This view was also mirrored in the R&D area as the
Trump administration attempted three times and succeeded once to significantly cut EVs
R&D funding in federal budgets.®?° In addition to analysing the implications of repealing

Obama EVs policy, we also deduced that Trump verbalizing his intent to rollback national
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EVs policy on its own was impactful as major car makers consider potential policy shifts

in their strategic planning.

In Chapter Five, we compared national EVs policy in the US and China to answer
our research question. We discussed how China’s political system has given it certain
advantages in comparison to the US as it allowed for more consistency on the policy level,
especially after President Xi Jinping consolidated power in 2012.3%° Unlike China, the
direction of national EVs policy in the US faced many political limitations that were

culminated with the arrival of President Donald Trump.

Here, we comparatively analysed charging infrastructure policy in both countries
and discussed how China managed to build an edge in that area and how significant that
was in their “EVs race”. For instance, we found that by 2018, China had five times more
charging stations that are available to the public in comparison to the United States. This
charging gap increased to eight folds by 2020.33! Similarly, we compared Chinese and
US EVs financial policy programs and found that China’s decision to phase out its
subsidies as part of a comprehensive resource reallocation plan allows it to make a better

use of EVs supporting funds.

When it comes to traffic regulations, we looked at key policies that were solely
present in China, specifically the issuance of special green plates and exempting EVs from
license lottery. Although this form of policy can be effective, it is not clear how it could

have been feasibly applied in the US irrespective of the administration, given that this type
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of regulatory policy on the micro/individual level is more common in China. This is also

the case when considering the special taxes that china had installed on ICEVs.

Most importantly, our comparative analysis allowed us to look at the broader
picture. While China may have had more robust national EVs policy in comparison to the
US on many levels, we argued that what set it apart is its ability to create an EVs-
promoting environment where various types of policy interconnect. In that regard, we
explained how China to a large degree managed to push the country towards a certain

tipping point where demand for EVs may not need to be artificially induced.

Having discussed EVs policy in China and the US, it is important to consider some
further ways to expand this thesis. Given that much of our analysis was centred around
the policy shift between the Obama and the Trump presidency. And given that one of our
key arguments was that Trump’s decision to counter the policy of his predecessor did not
help with EVs promotion, future studies can analyse the policy shift in terms of EVs
national policy after the arrival of President Joe Biden to the White House. On the EVs
front, Biden’s approach consisted of restating many of Obama’s rules and adopting his
framework on EVs.332 By analysing the shift after Biden’s election and assessing the depth
of its implication on the EVs industry, we might be able to cross check many of our
assertions. In other words, if we can identify any reverse effects following Biden’s

approach, our claims about the significance of Trump’s role can be further strengthened.
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