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Recharging China’s electric vehicle aspirations
A perspective on revitalizing China’s electric vehicle industry

For China’s electric vehicle (EV) industry to take off, each of the industry’s key stakeholders—
the government, OEMs, suppliers, and infrastructure players—should consider adopting a 
different strategy. Based on more than 30 interviews with industry leaders and government 
policy-makers, this report highlights the possible actions that each party should consider if 
China hopes to become a global leader in electric vehicle innovation.  

 � Despite initial challenges and setbacks, electric vehicles are here to stay in China. 
EVs will play a critical role in solving China’s formidable energy security and pollution 
challenges.  And because China lags other markets in internal combustion engine (ICE) 
technology, EVs offer a unique opportunity for China to compete head-to-head with global 
automakers not only in China’s domestic auto market, but potentially in global markets as 
well. 

 � There is no shortcut to battery-electric vehicles (BEVs) - Immature battery technology, 
underdeveloped supply chains and lack of infrastructure standards are just a few of the 
barriers that have prevented China’s EV industry from taking off. Our research shows 
that plug-in hybrid-electric vehicles (PHEVs) could provide the right bridge in the short- to 
medium-term on the road to a future dominated by BEVs.

 � The ‘Chinese EV’ may be a range-extended electric vehicle (REEV). Our research 
shows that REEV (serial PHEV) —an electric vehicle equipped with a small ICE whose 
sole purpose is to recharge the battery on the move—could be far more cost-efficient and 
easier to implement for China’s relatively nascent auto industry.

 � Early adopters will be public fleets. In New York, Tokyo, Berlin or Paris, early EV 
adopters tend to be similar— either technology “aficionados” or environmentally conscious 
consumers. In China it is unlikely these segments can drive EV adoption, given the overall 
immaturity of the market. Instead, early adopters will likely be public fleets that have a clear 
perspective on an electric vehicle’s total cost of ownership. They will drive key value chain 
players down the learning curve and pave the way for wider consumer adoption.

Executive summary
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The case for electric vehicles in 
China today

At the dawn of the automotive age over a century ago, electric vehicles (EVs) were considered 
more reliable, safer and easier to operate than those powered by internal combustion engines 
(ICEs). In the years since, however, market-driven attempts to reintroduce the technology have 
been largely unsuccessful.  The one exception has been the introduction of hybrid-electric 
vehicles (HEVs). First launched in 1999, HEVs have experienced varying degrees of market 
growth, but the overall EV industry has not seen the same levels of success. 

How EVs can meet China’s needs

For China today, a number of converging trends are making EVs an increasingly attractive 
mobility option, especially from the government’s perspective: 

Energy security. Based on current projections, China’s oil consumption could swell by 
approximately 70 percent between 2010 and 2020, when it will likely equal 16 percent of global 
demand. With domestic production largely constrained, nearly all of this increase must be 
imported, exposing China to global supply fluctuations. If China were to achieve US levels of 
per-capita vehicle penetration, its demand for oil would exceed total global production (Exhibit 
1).  EVs can reduce oil-based fuel consumption and boost China’s energy independence.

Exhibit 1

8.9

~70%

Domestic

Import

2020F

15.0

4.4

10.6

2010

3.9

5.0

Oil imports to China are likely to 
double in 2020

1 2010 data

SOURCE: Polk; EIA; literature search; CAAM; World Bank; McKinsey

74.0

6.0

14X

86.8

2010

China’s oil demand would exceed world production if the 
country reached US vehicle penetration levels

World oil 
production 
in 2010

58

-93%

China

Germany 547

Japan 590

USA 840

Vehicle penetration
Vehicle per 1000 population1

China oil demand
Mil. bbs/d

China oil consumption
Mil. bbs/d

China vehicle 
penetration same 
as US in 2010

EV development is crucial for China’s energy security



5
Recharging China’s electric vehicle aspirations
A perspective on revitalizing China’s electric vehicle industry

Emissions reduction. Already the world’s largest carbon dioxide (CO2) emitter, China could 
see its mobile CO2 emissions account for nearly a quarter of the global total by 2020.1 EVs can 
cut CO2 emissions. For example, on a “well-to-wheels” basis, A BEV can cut an ICE-powered 
vehicle’s CO2 emissions by about 40 percent.2

EVs will also help China control its significant and at times clearly visible air pollution. As 
shown in Exhibit 2, compared to a gasoline-powered ICE vehicle, a PHEV can cut local mobile 
emissions of both carbon monoxide (CO) and nitrogen oxide (NOx) by roughly 75 and 40 
percent, respectively. A BEV does even better, reducing CO emissions by up to 99 percent 
and cutting NOx pollution in half.3

Exhibit 2

China has already become the world’s 
largest CO2 emitter

EV, in particular BEV, could significantly reduce carbon emissions and air 
pollution

1.0

10

4.6

4.0

0.6

2005

4.4

4.1

0.3

ROW

China

1.4

4.1

15F

5.1

2020F

4.4

5.8

CO2 emissions by road transport
Billion ton CO2e, BAU1 scenario

2005-20
CAGR

10

<1

2

CO2 emissions
g/km

90110
160

~40%

Nitrogen oxides (NOx)
mg/km

80110
180

~55%

Carbon monoxide (CO)
mg/km

300

BEV

<10

PHEV

~99%

ICE-gas

1300

1 Business-as-usual
2 Fuel cycle emission, key assumptions include:  (2030 scenario) fuel economy 5.6 L/100 km for ICE, 3.9 L/100 km for hybrid, 20 kWh/100 km for BEV, 

PHEV with 66% electric share; share of coal-based electricity 60%, energy efficiency of coal-based power plants 48%, 80% SCR penetration with 90% 
removal efficiency for NOx, fleet in compliance with EU VI emission standards

Developing EVs will help China reduce 
carbon emissions as well as air pollution

SOURCE: GHG abatement cost curve; ERI; DRIVE; Interview; McKinsey; GREET model; ES&T 2010, 44, 4856-4861

2020-2030 
scenario 2

~40%

~55%

~99%

Improved economics. From a total cost of ownership (TCO) perspective, EVs are closing the 
gap on ICE-powered cars because of rising oil prices and the industry’s increased success in 
reducing EV component costs.  McKinsey analysis shows that ongoing cost reduction efforts 

1 Under a “business as usual” scenario.
2 For 2030 scenario, key assumptions include 5.6 L/100 km for ICE, 3.9 L/100 km for hybrid, 20 kWh/100 km 

for BEV, 66 percent electric share of PHEV, 60 percent of coal mix in electricity.
3 For 2030 scenario, key assumptions include 80 percent selective catalytic reduction (SCR) technology 

penetration with 90 percent removal efficiency, 48 percent energy efficiency of coal-based power plants, 
vehicle emission in compliance with EU VI standards.
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have the potential to lower EV battery costs by up to 60 percent by 2020, making EVs more 
affordable.  

More consumer choice. As automakers worldwide gear up to produce EVs, a plethora of 
attractively designed and technologically advanced models are being introduced. Perhaps 
never before has the entire auto industry invested so much in developing EVs, and the vehicles 
being developed are designed to meet a wide variety of customer needs.

Less need for special infrastructure. While BEVs require special charging facilities, HEVs 
and PHEVs do not, and thus provide excellent bridging technologies between ICE vehicles 
and BEVs. Experience in developed markets reveals that HEVs deliver driving performance 
and range that’s virtually indistinguishable from ICE vehicles while offering superior fuel 
economy.  PHEVs, on the other hand, give owners greater charging flexibility, enabling them 
to recharge the vehicle battery by either conveniently plugging into a standard electric power 
outlet, or by simply letting the ICE recharge the battery pack when power outlets are not 
accessible. 

Other considerations. In addition to the trends listed above, a number of other factors 
could make EVs more attractive to Chinese consumers as well as OEMs and suppliers. 
Perhaps more than any other country, Chinese consumers are already well acquainted with 
the benefits of electric vehicles, thanks in part to the tens of millions of electric bicycles and 
motorbikes currently in use in many major cities. This fact could go a long way in addressing 
the issue of low consumer awareness and appreciation of the benefits of electric vehicles. 

While Chinese OEMs are unlikely to catch up with global automakers on ICE technology 
anytime soon, they do have the potential to assume a leading position in the EV segment, 
since most industry players are at similar starting points regarding EV technologies.4

While other alternative fuel vehicles offer some of the same benefits as EVs,  they either have 
relatively limited impact on the environment, or are less feasible to implement.  For example, 
vehicles that run on compressed natural gas (CNG) may reduce oil consumption, but they 
do not contribute much toward reducing greenhouse gas emissions (in fact, CNG-powered 
vehicles emit large amounts of methane gas) or air pollution (e.g. using CNG does not reduce 
NOx). In addition, CNG filling stations, especially those requiring high storage volume and 
rapid refueling speed, are expensive to build. Certain types of biofuels may address energy 
security and air pollution issues, but they require sophisticated flex-fuel ICE technology that 
Chinese OEMs and suppliers lack, putting them at a disadvantage to global players. 

4 McKinsey’s EVI survey indicates that even Japan, the current EV leader, only scores 2.6 out of 5 in terms of 
market maturity, compared with 1.5 for China.
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Short circuit: Why EVs have 
yet to gain traction in China

Initial enthusiasm for electric vehicles in China was high. The central government viewed 
them as a way for domestic automakers to leapfrog foreign rivals by rapidly bringing BEVs to 
mass production. Under this scenario, customers by the millions would buy EVs rather than 
ICE vehicles, reducing the country’s dependence on foreign oil and cutting pollution and CO2 
emissions. In order to adhere to stricter government regulations, foreign OEMs would transfer 
increasing amounts of EV-specific intellectual property (IP) to their domestic partners, and 
Chinese suppliers would focus on building massive capacity in lithium-ion batteries and other 
EV components to support the industry. What’s more, it was believed, the central government 
could easily overcome the charging infrastructure problem due to its control of the economy. 

Despite a concerted effort by the government and OEMs, however, the expected surge in EV 
production and sales has not occurred. OEMs produced just 6000 BEVs and PHEVs in all of 
2011, a fraction of the half a million units of production capacity the government had originally 
targeted would be on stream by then. 

The government’s 12th Five Year Plan targets ownership of 5 million BEVs and PHEVs by 
2020. Yet, just 1,000 BEVs and PHEVs were registered in the third quarter of 2011—less than 
0.02 percent of new vehicle registrations during this period. 

Despite investments totaling nearly 10 billion RMB in battery research and development (R&D) 
by Chinese OEMs and suppliers, few Chinese vendors are qualified to supply EV batteries to 
the auto industry. 

Government-sponsored subsidies have failed to stimulate consumer demand. For example, 
while EV buyers in Shenzhen were offered some of the highest subsidies in the country (e.g. 
RMB 120,000 per vehicle for BEV passenger cars), automakers sold only about 600 BEVs 
there by 2011. 

Planned infrastructure roll-outs have also failed to materialize. The Ministry of Science and 
Technology had called for the construction of more than 400,000 charging piles by 2015. 
However, only about 16,000 charging piles were built by State Grid and Southern Power Grid 
combined in 2011—less than 5 percent of the 2015 target.

As a result, China has not only fallen well behind its own goals, China appears to be 
lagging other major automotive markets in terms of its readiness to support an EV industry.  
McKinsey’s Electric Vehicle Index (EVI), which assesses a nation’s EV readiness in terms of 
both supply—measured using indicators such as the number of EV models planned by OEMs 
in the country—and demand, which takes into account factors such as incentives offered to 
EV buyers,  reveals that China scores relatively low on both dimensions. Furthermore, in terms 
of overall EV readiness it fell from third place in July 2010 to fifth in Feb 2012, behind Japan, the 
US, France and Germany (Exhibit 3). 
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Exhibit 3
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cars5, putting EVs well beyond the reach of China’s highly price-sensitive consumers.   
Charging infrastructure is also very limited: Chongqing, China largest city with a population of 
over 30 million, had only 150 charging piles by the end of 2011. And even if consumers want 
to buy an EV, they don’t have much to choose from: less than 10 BEV and PHEV models were 
available for sale as of April 2012. Finally, relatively immature battery technology negatively 
impacts the quality of the EV driving experience along all key dimensions including range, 
charging time, speed and reliability.    

OEMs are stuck in a “wait and see” stance in China due to concerns over production costs, 
the lack of accepted industry standards, and limited charging infrastructure. Foreign OEMs 
are, for their part, discouraged by the current state of IP regulation in China, while Chinese 
OEMs have yet to introduce a viable model to the market. The battery alone can account for 
up to 60 percent of the total cost of parts of an EV, and contributes significantly to its price 
disadvantage compared to ICE cars. With few established standards, automakers are afraid 
of betting on the wrong battery technology, and the uncertainty around battery swapping 
versus charging adds to the OEMs’ hesitation to commit to one solution over the other.   

Suppliers are having trouble establishing relationships with automakers due to their lack 
of experience and limited capabilities. While China has built significant levels of production 
capacity for EV components, especially lithium-ion batteries, few suppliers fully qualify to 
serve OEMs industry in terms of cost, quality and delivery. In fact, many vendors have little 
or no experience supplying the volumes the auto industry will need at the quality levels and 
cost points they require. Few of these companies have ever worked with automakers, many 
lack adequate knowledge of EV design and manufacturing processes, and most do not have 
the necessary quality assurance/quality control systems in place to meet stringent OEM 
standards. 

At the infrastructure level, few Chinese households in major cities have garages that can 
be wired to charge EVs overnight. As a result, BEV owners must rely on publicly available 
charging points. To date, however, China has constructed relatively few public charging 
stations and piles. In addition, competing battery swapping versus battery charging 
infrastructure options and a lack of standards increases the risk that infrastructure 
investments could become stranded if the industry decides to pursue a different charging 
option. Currently, a number of domestic OEMs as well as State Grid, China’s national power 
provider, back the battery swap option, while the remaining Chinese automakers and 
all foreign automakers prefer battery charging.  Finally, charging times are long, creating 
congestion issues at charging stations, while the technology needed for true quick-charge 
capabilities (e.g., full battery recharging in about ten minutes) remains immature.

These issues can discourage both OEMs and customers. With inconsistent infrastructure 
standards and shifting government policies, foreign OEMs remain relatively paralyzed 
regarding where to throw their support. Consumers are also becoming confused over issues 
such as charging station accessibility, recharging costs, charging time, and EV range and 
safety. 

5 BYD E6, costs ~230,000 RMB after the maximum 120,000 RMB subsidy, while its comparable ICE model 
BYD F6, costs ~90,000 RMB.
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Despite the setbacks to date, we believe that EVs have enormous potential in China. Now is a 
good time for China’s auto industry to thoroughly reassess its EV strategy. 

Focus on REEV 

Our interviews and research point to the following conclusion: in the near- to mid-term, 
China’s auto industry should consider developing the PHEV as a bridging technology until the 
industry ecosystem is mature enough to support the mass production of BEVs. This strategy 
recognizes that there is no shortcut to BEV dominance of the market, given the technology’s 
immaturity and its current “teething” problems. At first glance, BEVs would appear to be 
a better technology leapfrogging opportunity for Chinese OEMs, because they would not 
require OEMs to face the ICE development and integration challenges associated with a PHEV 
solution. However, it’s clear from our research that the BEV is not as ready as PHEV for mass 
adoption for several reasons. 

From an infrastructure perspective, the REEV (i.e., serial PHEV) has less need for extensive 
charging infrastructure than the BEV—if it is not possible to plug in, the driver can rely on the 
small onboard ICE to recharge. 

From a cost perspective, the PHEV also potentially offers a much better price point than the 
BEV, which can cost twice as much because of its need for a larger battery. We estimate that 
PHEVs with 15 kilowatt/hour (kWh) batteries will become cost competitive with ICE vehicles 
in China by 2017, while BEVs will not pass this threshold until after 2020 (Exhibit 4). PHEVs 
outfitted with smaller 10 kWh batteries will likely reach cost parity with ICEs as soon as 2014. 
Cars equipped with this smaller battery would offer a 40 kilometer driving range, which is likely 
to be enough to meet the driving needs of most Chinese commuters.   

Exhibit 4
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Making EVs work for China
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In addition, from a technology and performance perspective, battery technology remains 
immature and expensive, and as a result BEVs cannot offer the longer driving ranges or 
shorter charging times required by customers for mass adoption. 

Of the PHEV technologies available, our research suggests that Chinese OEMs should focus 
on REEV (serial PHEV) (Exhibit 5). In the serial configuration, the vehicle is driven solely by the 
electric drivetrain and has a small ICE that recharges the EV battery pack as needed. The 
REEV has advantages over the parallel PHEV, which has both EV and ICE drivetrains, either 
of which can directly power the vehicle. The serial configuration requires only a small ICE that 
serves as range extender, whereas the parallel configuration requires a full-size traditional ICE 
engine in addition to the electric motor. This makes the REEV a better fit for Chinese OEMs, 
most of which still lag far behind global OEMs in their ability to manufacture ICE powertrains. 
Moreover, the REEV offers a better technology bridge to the BEV as it is closer in terms of 
design to the BEV than the parallel PHEV. 

 Exhibit 5
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Act now to shape the future

To realize China’s full electric vehicle potential, stakeholders across the EV ecosystem should 
consider adopting a number of actions.

Fine-tuning government action: Policymakers can shape China’s currently uncertain EV 
industry by setting a clear direction and providing an enabling environment for stakeholders in 
the EV ecosystem. 
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Two specific initiatives are essential in encouraging global players to bring new technologies to 
China: 

 � Provide guidance regarding the industry’s technology roadmap through targeted 
subsidies, research and development (R&D) support and standards input. 

 � Develop regulations that ensure the protection of IP that is shared by global OEMs and 
suppliers. 

Without the government’s clear direction on the technology roadmap and a clear commitment 
to IP protection, global OEMs and suppliers are likely to remain on the sidelines. 

Continued government support on both the demand and supply sides of the EV equation can 
help to establish PHEVs in the market.  Consumer and fleet purchasing incentives, subsidies 
and ongoing support through tax reductions, free registration and similar benefits will 
encourage more consumers and businesses to put PHEVs on their shortlists. 

On the supply side, the government can encourage innovation by providing R&D subsidies to 
automakers. It can also commit national scientific research resources in the development of 
these vehicles. In addition, policymakers can consider introducing clean energy subsidies for 
automakers for each green vehicle sold.

Government policymakers have already begun to adopt a more feasible timetable and 
approach to developing EVs. Instead of attempting to quickly push BEVs into mass 
production, and in doing so enable domestic OEMs to leapfrog ICE-focused incumbents, 
China is adopting a phased approach. A recent Ministry of Science and Technology (MOST) 
policy lays out the new timeline for the development of EVs:

1.  Now through 2015: Mass production of HEVs

2. 2015 to 2020: Accelerated development of PHEVs and BEVs 

3. After 2020: Wide adoption of BEVs

Address consumer concerns

Many industry observers assume early EV adopters will be consumers—environmentalists 
or technology “aficionados” who will blaze a path for larger swathes of the driving population. 
Unlike early adopter segments in developed markets, however, our previous research shows 
that potential early adopters among Chinese consumers are likely to be either trend-setters or 
those that are very sensitive to TCO considerations, and are less likely therefore to be focused 
on “green” issues. Chinese car buyers are, in general, far more price-sensitive than their 
western counterparts, and are reluctant to make a purchase unless the economic rationale 
is solid.  Thus, even with the subsidies and incentives currently on offer, China cannot rely 
entirely on private car buyers to ignite demand for electric vehicles. 

By contrast, our analysis shows that public fleets—especially bus fleets—are likely to 
represent the first wave of EV adopters in China for a variety of reasons. As the largest maker 
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of buses in the world, Chinese auto OEMs can more rapidly reach manufacturing scale and 
bring costs down by securing large commercial orders. 

Buses can also address current limitations to EV battery life by offering additional space to 
store extra batteries. City buses run fixed routes and are serviced and maintained in central 
garages, which greatly facilitate battery charging or swapping. 

In addition, government subsidies and incentive policies have proven to be far more effective 
at stimulating the purchase of EVs for public fleets than they have been at stimulating private 
consumer demand. For instance, the central government’s “Ten Cities and Thousand 
Units Plan,” begun in 2009, has piloted “new energy vehicle programs” in 25 cities. The pilot 
vehicles include city buses, taxis, government fleets and other public service vehicles, with 
EVs qualifying for special subsidies under the program. As a result of these measures, the 
penetration of BEVs and PHEVs in the bus market reached 0.3 percent of new sales in 2011, 
approximately 10 times the penetration of EVs in passenger cars, which stood at only 0.03 
percent. If these programs continue and current trends hold, we project that the total electric 
bus fleet could grow to 100,000 units by 2016. 

There are a number of reasons why the adoption of EVs by public fleets will pave the way for 
broader consumer adoption in the future. The initial market pull from the commercial market 
will enable China to reach a critical mass in EV manufacturing scale, and catalyze the entire 
EV manufacturing value chain to ramp up capacity and deepen capabilities. This would 
in turn drive down costs, improve performance, and promote the roll-out of the charging 
infrastructure needed for EV to finally become a viable solution for Chinese consumers. 

In addition, converting public transportation fleets to EVs would give consumers an 
opportunity to get accustomed to riding in EVs. Indeed, these and other awareness-raising 
initiatives will play an important role in stimulating consumer interest in EVs.  

Recalibrating OEM strategies: While many domestic OEMs have initially focused on BEVs, 
our analysis suggests that Chinese auto companies should switch their focus to the REEV 
(i.e., serial PHEV), which will serve as a bridging technology until BEVs mature. However, while 
some Chinese automakers such as Geely have begun to produce PHEVs, they haven’t moved 
as quickly as foreign OEMs. As a result, among the approximately 35 EV models slated to be 
available on the market in China by 2015, only about 20 percent are PHEVs.6

In addition to shifting to REEV powertrain technology, Chinese OEMs need to re-assess their 
product strategy. This could mean introducing low-cost EV models that cater to the cost-
sensitive early adopters. And REEV could indeed make such a solution feasible: our analysis 
shows that a smaller REEV (i.e., serial PHEV) with a 10 kWh battery would likely reach cost 
parity with ICE before 2015 (exhibit 4).  

Building local supplier capabilities: OEMs need to cooperate with local suppliers to 
help them develop capabilities and to create a low-cost EV component supply base. They 

6 PHEV and BEV models likely to be launched by 2015, including models that have been deployed in demo 
projects, announced models, and conceptual models. HEV models are not included.
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can transfer knowhow by involving suppliers in their own development processes, work to 
increase the skills and capabilities of supplier employees, and introduce OEM standard quality 
management tools.  They can also provide financial support to help suppliers acquire key 
assets. 

Automakers have a variety of different models for cooperating with EV component suppliers. 
The most basic form is transactional partnering, which typically involves commodity products 
and focuses on total cost of ownership. The next level concentrates on enabling and 
enhancing products with customer-specific requirements. Finally, companies can engage in 
a strategic partnership that develops customized, innovative products. In this case, the two 
companies jointly develop value and share investments and risk.   

Choosing charging infrastructure: Battery swapping could be a short-term solution for 
some applications such as city buses. These vehicles are maintained in central garages, have 
fixed routes of known distances and can easily accommodate standardized battery packs.  
However, our research points to battery charging as the winning long-term model for battery 
replenishment.  It does not require a high degree of battery standardization and can facilitate 
local Chinese OEM efforts to export vehicles to international markets that might not have 
battery-swapping infrastructure. Customers will also likely prefer the battery charging option, 
especially after quick charging becomes commercially viable.  

*****

China’s aspirations to become a global leader in EVs can still be realized, but achieving 
this goal will require stakeholders across the electric vehicle value chain to recalibrate both 
their expectations and their actions. China’s government, automotive OEMs, suppliers and 
infrastructure providers must reassess their support for the EV market and collaborate more 
closely to craft a new strategy for transforming China into an EV leader. 
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Methodology

In preparing this report, McKinsey‘s Automotive and Assembly Practice in China conducted 
over 30 expert interviews with a wide range of EV value chain stakeholders, including 
government policymakers, industry associations, automakers, suppliers, charging 
infrastructure operators and academics.

We augmented this primary research with McKinsey’s extensive proprietary research and 
extensive client experience in the electric vehicle industry. 
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Definitions

BEV: Battery electric vehicle. A BEV is an electric vehicle driven solely by battery power. 

CO: Carbon monoxide. 

CO2: Carbon dioxide. 

EVI: Electric vehicle index. McKinsey & Company’s integrated analysis of key markets as to 
their readiness to support electric vehicles in terms of both supply and demand.  

HEV: Hybrid electric vehicle. The HEV combines both EV and ICE powertrains, both of which 
can typically power the vehicle individually. HEVs cannot be plugged for recharging. 

ICE: Internal combustion engine. The ICE in either gasoline or diesel configurations is the 
dominant technology in the global automotive industry.  

NOx: Nitrogen oxide. 

OEM: Original equipment manufacturer. OEMs refer to automakers. 

REEV: Range-extended electric vehicle, also known as Serial PHEVs. A REEV  is powered by 
the EV drivetrain, and has a small ICE to recharge the battery in transit.

PHEV: Plug-in hybrid electric vehicle. PHEVs are HEVs that can also be recharged by being 
plugged in. Two types of PHEVs exist: Parallel PHEVs, feature both EV and HEV drivetrains, 
and thus can be driven by either technology. Serial PHEV is commonly known as REEV.

Powertrain: The components that generate, deliver and convert power to movement, which 
can include a battery, ICE, electric motor and transmission.

TCO: Total cost of ownership. An approach that businesses often take to determine which 
option will be the best investment based on its total cost from purchase to disposal. 
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About the China Auto Hub

In response to extraordinary demand for insight into China’s booming automotive market, 
McKinsey & Company’s global Automotive & Assembly Practice recently launched the 
China Auto Hub. The China Auto Hub brings together McKinsey’s extensive global expertise 
with deep expertise on the ground in China to deliver impactful solutions to clients. We 
advise several of the global OEMs as well as domestic OEMs across a full range of strategic, 
organizational and operational issues, with the aim of helping our clients deepen and broaden 
their market presence. For more information, please do not hesitate to contact us.
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