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New energy vehicles: Competitive forces and
new battlegrounds

By Fang Yue

The new energy vehicle (NEV) industry experienced explosive growth in 2021. In the first ten months of the
year, the NEV market penetration rate in China came in at nearly 13%, up 8% from 2020. This robust growth
has made NEVs a tantalising proposition for three major players: traditional vehicle manufacturers, emerging
NEV companies, and tech giants. These players are now competing on software R&D, new business models,
and branding.

From January to October 2021, China’s NEV production reached 2.57 million units and sales reached 2.54
million units, a year-on-year increase of over 180%. Calculated by sales, the market penetration rate of NEVs
reached 12.1%. Although adversely affected by COVID-19, production capacity, and the global chip shortage,
the annual sales of NEVs were expected to exceed 3 million units and secure a market share of 13%-14% by
the end of 2021.
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China’s latest 15-year development plan (2021-2035) for the NEV industry has set a market penetration
target of 40% by 2030. In order to meet this target, the NEV market share will have to grow at an average
annual rate of nearly 3% over the next 9 years. Based on recent trends, this is not an insurmountable goal.
Moreover, the NEV market is expected to reach a scale of trillions of RMB by that time. Furthermore,
international analysts expect that the annual sales of electric vehicles will reach 28 million units by 2030 and
48 million by 2040, surpassing that of gasoline and diesel models.

The NEV industry continues to be a hotspot for investment, with around $400 billion being poured into the
sector over the past decade, including more than $100 billion since 2020. Robust global growth and
prosperous development have attracted interest from traditional vehicle manufacturers, emerging NEV
companies, and tech giants, all of which want to secure a share of the burgeoning market. Specifically, the
NEV race has come down to three battlegrounds: software R&D, business models, and branding.

Three pillars for NEV industry growth: policies & regulations, products, and the market

What is fuelling the future of electric vehicles? First, climate change and policy regulations. In the coming
decades, human beings will face five significant challenges: carbon emissions and climate change, an aging
population, continued urbanisation, the rise of the middle-class, and a widening wealth gap.

Countries worldwide are now adopting new energy as a strategic development direction and encouraging the
green transformation of the automotive industry. The European Union, for example, has pledged to reduce
greenhouse gas emissions by at least 55% by 2030. Meanwhile, the United States is aiming to make half of
all cars NEVs by 2030. If China can meet the targets outlined in its proposed development plan, the Chinese
auto industry will reach peak carbon emissions in 2030.

According to the McKinsey China Auto Consumer Insights 2021 report, policies and consumer preferences
for low-carbon and environmentally friendly products are amongst the leading motivators for NEV purchases
(accounting for 68%).

Second, technological innovation and mass adoption of critical technologies are the key to NEV
development. Electric vehicles have had their ups and downs throughout history. In 1834, American
blacksmiths built the first electric motor-driven vehicle, half a century before the rise of internal combustion
engine vehicles (ICEVs).

Electric cars entered their “golden age” in the early 20th century, when they accounted for 38% of the US
market, compared with 22% for gasoline and 40% for steam-powered vehicles. In 1911, the New York Times
reported about the electric vehicle: “It is economical, emits no exhaust fumes, and is an ideal means of
transportation.”

However, electric cars were phased out of the auto market in the mid-20th century due to the reduced cost of
internal combustion engines, the increasing popularity of gas stations and the excessive charging time of
battery-powered vehicles. Even the oil crisis and environmental pollution in the 1970s did not help EVs make
a comeback.

Electric vehicles have also compared unfavourably with their ICEV counterparts in terms of price (something
which is still true today). In 2019, the average production cost of a NEV was $12,000 higher than that of an
ICEV, with all but some high-end models typically being sold at a loss.

Tesla, the undeniable leader in NEVs, offers some good news, however. In the third quarter of 2021, the
company reported total revenue of $13.8 billion, including $11.7 billion in EV sales (and only $279 million in
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the sales of carbon credits). Its third-quarter net income closed at $1.6 billion, up 389% year-on-year.

With technological advancements, the production cost for electric cars will continue to fall. Market supply and
demand will also become more balanced with increased customer recognition and improved manufacturing
capabilities. McKinsey’s analysis shows that NEVs can reach cost parity with ICEVs by 2025.

Third, consumer interest in NEVs is increasing. According to a survey from Consumer Reports on electric
cars, a whopping 71% of US drivers say they would consider buying an EV at some point in the future. As for
Chinese consumers, the percentage of those willing to buy a NEV has risen from 20% in 2017 to 63% today.

Battleground 1: Software R&D

Software is redefining cars. The market size for in-vehicle software and electronics is expected to grow at a
compound annual rate of 12% from 2020 to 2030. In the digital era, vehicles are more than a means of
transportation – they have become a lifestyle and an ecosystem where customers enjoy various digital
solutions. Analysis by IHS Markit shows that 45.7% of Chinese consumers regard in-vehicle technologies
such as IoT (Internet of Things), OTA (over-the-air) upgrades, and autonomous driving as key purchase
factors, second only to safety, configuration, and energy efficiency. Thus, launching an all-in-one solution
that covers both hardware and software is crucial for industry players.

Compared with traditional manufacturers, emerging NEV makers have a natural advantage in software
capabilities, and they view cars as high-tech products, with R&D teams focusing on software algorithm
development and electronic components rather than the vehicles themselves. Moreover, many executives in
these companies are originally from technology or internet companies.

While traditional automakers emphasise craftsmanship, emerging NEV makers talk about “speed”
and “smart”. “Speed” requires efficient R&D and shorter R&D cycles to make product innovations and
respond promptly to the fast-changing market. “Smart” means making electric cars that are more intelligent
and futuristic, rather than merely concentrating on conventional functionality such as control and comfort as
selling points.

In the past, R&D teams at traditional car manufacturers were mainly mechanical engineers who regarded
cars as hardware products and believed that software was merely the icing on the cake. Now it is time for
them to wake up to the new reality and double their efforts in this decisive battle of software.

Another current trend is that some traditional carmakers are working together with tech companies to
develop car software by leveraging their respective strengths and creating apparent win-win
situations. But, there is a catch: the two parties must clearly position themselves in the right place.
Traditional auto manufacturers and tech companies are not born to be partners, and they both want to gain
control in any relationship. The latter want their logos emblazoned on cars, while the former, obviously, are
not happy with this arrangement.

Some tech companies such as Huawei have already defined their positions. The company clearly states that
“Huawei does not make cars. We focus on ICT (Information and Communications Technology) and aim to
enable car makers to build better vehicles.” Other tech giants, such as Xiaomi, have chosen to make a foray
into the auto world by building their own car factories.

However, tech companies entering the auto field, especially with NEVs, will face greater challenges and
responsibilities. While they may be strong on software development, automotive hardware R&D presents
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major barriers, with implications ranging from market demand to stringent regulations on safety, quality, and
carbon emissions that need to be taken into consideration.

Wharton School Professor of Management John Paul MacDuffie has said that, “Maybe the initial stimulus is
with the tech companies pushing into mobility, and the automotive companies having to react and respond.
But I question the narrative that tech automatically dominates all of these interactions going forward.”

Battleground 2: Business models

In the evolving mobility ecosystem, the interaction between car makers and consumers has been
redefined. It is now being driven and led by consumer behaviour, and is becoming diversified and
comprehensive.

Taking the D2C (direct to consumer) business model as an example, car brands can forge closer ties with
consumers when they can test-drive a car at physical stores and place orders directly from manufacturer
websites. In the process, going direct improves customer experience with unified and transparent pricing and
integrated services across the whole lifecycle.

The e-commerce surge has also spurred the EV race and is disrupting the traditional agency sales
model in the auto market. Unlike traditional car manufacturers, whose marketing teams are mostly from
OEMs, emerging EV companies tend to hire those who have worked in consumer electronics or fast-moving
consumer goods, allowing them to take full control of their sales network and, at the same time, get a
better picture of customer behaviours and preferences.

Emerging EV makers are continuously reinventing their sales models to eliminate buyer concerns and make
it easier to purchase NEVs. According to Wu Zhao, a partner at consultancy Roland Berger and an auto
industry expert, another ground-shaking approach in customer relationship management has been to create
user communities where buyers become loyal fans of brands and attract more new buyers, generating a
ripple effect.

In terms of the industry chain, Tesla created a new market for EVs and autonomous cars, and other car
manufacturers followed. A similar “catfish effect” is now propelling China’s EV makers forward and is giving
birth to enormous solution providers and various business models which will boost NEV manufacturing,
tackle the capacity bottleneck, and increase deliveries.

Nevertheless, when it comes to out-putting EVs, traditional automakers have been sluggish in the past few
years for a number of reasons:

First, building EVs requires a hefty cost, and batteries (their priciest component) have significantly
squeezed profit margins. Although battery prices dropped by around 80% between 2010 and 2016, a
battery with a 60kWh capacity still cost $13,000 to equip in 2016. Adding to this and other expensive
components such as electric motors, EV sales could barely generate any profit.

Second, back then, when the future of EVs was still unclear, traditional car manufacturers were still
focused on R&D and the modification of internal combustion engines, hoping to maximise the
efficiency of ICEVs.

More recently, traditional car manufacturers have started to experiment with D2C sales. Last September,
SAIC Audi opened six urban stores in different cities in China, allowing customers to experience its vehicles
at physical stores and purchase cars via its official website. It is worth noting that FAW Audi’s existing models
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are not included in direct sales, and D2C is only applicable to the new A7L, SAIC Audi which will not be
delivered until next year.

While dealers prioritise cash flow and sales, there is an urgent need for traditional car manufacturers to work
together with dealers with a focus on “customer value” and find a path that suits them.

Battleground 3: Branding

Chinese consumers have great interest and demand for “smart” features and connectivity. Research by
McKinsey back in September 2017 showed that they have high expectations for in-car services and want
continuous improvements and updates of existing features. If demand is not met, 64% of consumers in China
may go for other brands – substantially more than the 37% in the US and 19% in Germany.

The rapid development of the internet has pushed cars beyond their function of mobility. Green
technologies, intelligence and technology, improved charging facilities, and range capacities will
become the major concerns for NEV brands in the future.

Traditional OEMs are now learning from emerging NEV players. In a recent talk with Tesla CEO Elon Musk,
Volkswagen Group CEO Herbert Diess said that Tesla’s flat management structure, agility, and quick
response to innovation served as good references for Volkswagen.

So, what makes Tesla a superstar? According to January 2021 data, Tesla’s R&D investment per vehicle was
$2,984, dwarfing traditional car manufacturers such as Chrysler ($784), General Motors ($878), Toyota
($1,063), and Ford ($1,186).

That said, Tesla spends nothing on advertising, whereas the advertisement expenses of the aforementioned
four traditional carmakers are $664, $394, $454, and $468 per vehicle, respectively.

Tesla doesn’t do advertising. Yet, the company enjoys a high brand awareness in the EV industry and the
automotive industry as a whole, thanks to its cutting-edge technologies.

Roland Berger’s Wu Zhao believes that Tesla has three technological advantages:

First, Tesla is the industry leader in batteries, electric traction motors, and power electronics (the “big
three”). Since its establishment, Tesla has always regarded independent battery, motor, and electronic
control technology R&D as its foundation. It has made continuous breakthroughs in energy storage capacity
by upgrading batteries from 1,865 cells to 2,170 cells, and now 4,680 cells. In terms of motors, the self-
developed asynchronous drive motors on the Model 3 and Model Y are years ahead of competitors in terms
of power and energy efficiency. Tesla has also taken the lead in applying SiC (silicon carbide) technology to
its electronic control, effectively reducing energy consumption.

Second, it is a pioneer in autonomous driving. With a focus on vision-based solutions for auto-piloting
vehicles, Tesla mass produced a level-4 autonomous driving car (demo version) in North America. From
chips to software algorithms and even simulation platforms, the company has independently developed and
mastered the next generation of core technologies.

Third, the company has the potential to become a future leader in “robo-taxis”. As the EV giant has
beaten competitors to the punch in level-4 and advanced autonomous driving technologies, it is very likely to
become the first global robo-taxi service provider. By then, Uber and Didi will inevitably become underdogs,
with Tesla making a foray into the car-hailing industry and providing ride services that are cheap and safe. If
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successful, Tesla will go beyond its current business model, generating more profits by offering value-adding
services.

In the face of technological revolution, traditional auto manufacturers need to scale up investment in NEV
business. They have to change not only in terms of technologies and products, but also in terms of mind-set
– shifting from being “product-centred” to “customer-value-centred”. It is no longer a matter of development,
but of survival.

Moreover, traditional car manufacturers, emerging EV makers, and tech giants all need to realize that smart
technologies will define core competencies in the future. Players in the automotive industry should accelerate
their “customer-value-centred” transformation by developing autonomous driving vehicles are most suitable
to local traffic conditions. Only in this way can they improve their core competencies, build brand awareness
and reputation, and produce competitive products with value-added services.

Fang Yue is a Professor of Economics and Decision Sciences at CEIBS. For more on his teaching and
research interests, please visit his faculty profile here.
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