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Abstract

The purpose of this project is to evaluate the equity value of BYD Company Limited. In this
sense, it contains a comprehensive financial and strategic analysis of the company, as well as
an in-depth understanding of automotive, rechargeable batteries and mobile handset industries
in China. A Discounted Cash Flow valuation was performed grounded on the company and
industry knowledge, delivering a price target of 42.30 RMB for A-shares and a final
recommendation of SELL, with a downside of 11.2% to the current stock price. Further,
sensitivity and scenario analysis were carried out to test the key model predictions and

assumptions.
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Post-subsidy era pain

BYD’s potential drowned by subsidy cuts

= We issue a SELL recommendation on BYD Company
Limited A-shares with a price target of RMB 42.30/sh, which

corresponds to an 11.2% downside to the current price.

= The negative impact from subsidy cut: The gradual
phase-out of governmental subsidy for new electric vehicles by
2020 has caused BYD’s momentum to slow down while taking a hit
on margins. Gross margins are expected to decrease to 23.9% by
end-2020 from 25.4% in FY2018.

= Downtrend of NEV demand: A harsher competitive
landscape resulted in a slowdown in the growth of units sold of
BEV and PHEV - estimated to be 6.9% YoY and 0.9% YoY,
respectively - from the 141% YoY and 87% YoY recorded in 2018.

. ICE vehicles extinction: Due to strict new regulations on
internal combustion engines, we expected a further decline of the
volume sold, with a 10% CAGR decrease until the complete

phase-out by 2040.

" New 5G era: We anticipate a strong FY2019 and FY2020
for BYD mobile segment with the 5G introduction, and, hence we
are bullish with revenues expectations of RMB 44bn/46bn (6.4 %
YoY), driven by 1) rise in assembly services, 2) metal mid-frame
recovery, and 3) glass screen steady growth. However, it does not

counterbalance the negative outlook for the automobile segment.

Company description
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(Values in RMB

htions) 2017 2018E 2019F
Revenues 102651 121791 148323
EBIT 7868 7679 10 634
EBIT margin (%) 7.66% 6.31% 7.17%
NOPLAT 6883 6227 9303

Revenues per Segment

Automobile 54 501 71769 93718
Mobile handset 39 708 41341 42003
E;ggggeab'e 8 442 8681 10 602

Source: Company’s Annual Report; Team’s estimates

BYD Company Limited operates in the manufacture and sales of transportation equipment, namely traditional
fuel-engine vehicles and new energy vehicles. The Company’s product portfolio also includes rechargeable
batteries and mobile handsets. Founded in 1995, BYD is headquartered in Shenzhen and conducts its

businesses mainly in China.

THIS REPORT WAS PREPARED EXCLUSIVELY FOR ACADEMIC PURPOSES BY BARBARA CHOON AND ILONA SHAPOVALOVA, MASTER IN
FINANCE STUDENTS OF THE NOVA SCHOOL OF BUSINESS AND ECONOMICS. THE REPORT WAS SUPERVISED BY NUNO VASCONCELOS
E SA, ACTING IN A MERE ACADEMIC CAPACITY, WHO REVIEWED THE VALUATION METHODOLOGY AND THE FINANCIAL MODEL.
(PLEASE REFER TO THE DISCLOSURES AND DISCLAIMERS AT END OF THE DOCUMENT)
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Investment Summary

We issue a SELL recommendation on BYD Company (BYD or ‘the Company’)
Limited A-shares with a Sum-of-the-parts-based price target of RMB 42.30/sh,
which corresponds to an 11.2% downside to the current price. Despite being an
industrial conglomerate, we believe BYD’s electric vehicle business, as well as
associated electric batteries, are its key share price drivers. We acknowledge its
market position, upper-streaming integration, a significant expansion in battery
capacity and strategic partnerships, reflected in its premium valuation. However,
the gradual phase-out of new electric vehicle subsidies by end-2020 and the
rising competition will drag down its share price performance. We believe BYD

might face profitability challenges in the short term.

Business Description

Exhibit 1: Revenue breakdown by product C .
category in 2018 ompany overview

Founded in 1995, BYD Company Limited initiated as a battery producer and
Bty
Photovoltaic

entered the automobile market in 2003. Nowadays, BYD is mainly engaged in the

. automobile business, which includes traditional fuel-engine vehicles and new
mMobile handset

componets and
Assembly
Services

energy vehicles (NEV). Apart from that, the Company is involved in research,

= Automabiles and

development, manufacture, and sale of rechargeable batteries and photovoltaic
related products

business, as well as the production of handset components and assembly

Source: Company’s Annual Report .
pany P services.

The Company has its geographical presence in various regions including Hong

Exhibit 2: Revenue breakdown by locations . . . . .
of customers in 2018 Kong, Japan, Europe, India, Mexico, the US, and Brazil, being the core business

settled in the People's Republic of China (hereafter ‘China’), which accounts for
mPeople's Republic

of China 87% of the total revenues. BYD is headquartered in Shenzhen, Guangdong,

mAsia Pacific China.

(excluding PRC)

mUnited States of
America

Automobile and related products segment

uOthers BYD's automobiles and related products segment is engaged in the

manufacturing and sale of automobiles and auto-related components, namely

Source: Company’s Annual Report

fuel cars, auto parts, dual-mode electric vehicles, and pure electric vehicles. The

Exhibit 3: Automobile and related products representative models are conventional fuel cars - F7, S6, and F5 Suri, plug-in
segment revenues (2015-2018)

50000 000 000 hybrid vehicles (PHEV) such as QinPro, Tang and Song, as well as E6 and E5

70000 000
60000 000

50000 000 commercial vehicles covering “ten market segments: buses, coaches and taxis,
40000 000

30000 000 logistics, construction, and sanitation vehicles; and vehicles for warehousing,
20000 000 . . ) .

10000 000 port, airport, and mining operations”!. In FY2018, the automobiles and related

2015 2016 2017 2018 products segment reported revenues of RMB 71,770 million, which represented

battery-electric vehicles (BEV). Additionally, the Company has launched

Source: Company’s Annual Reports 59% of the Company's total revenues.

1 BYD Official Website
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Exhibit 4: Mobile handset components and
assembly services segment revenues (2015-
2018)

50000 000 000 RMB
40000 000
30000000 [

20000 000

10000 000

2015 2016 2017 2018

Source: Company’s Annual Reports

Exhibit 5: Rechargeable battery and
photovoltaic segment revenues (2015-2018)

10000 000 '000 RMB

8000 000 .
6000 000
4000 000

2000 000
2015 2016 2017 2018

Source: Company’s Annual Reports
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Mobile handset components and assembly services

The Company’s products portfolio also includes handset casings, keypads, and
modules with elements such as connectors, microphones, and SIM lid
assemblies. Likewise, BYD provides telecommunication related services namely
design, testing, assembly, and after-sales. The Company does not produce its
brand of whole products; hence, its key clients encompass international cell
phone companies such as Nokia, Apple, Samsung, Huawei, HTC, Lenovo, HP,
and Toshiba. In FY2018, the mobile handset segment reported RMB 41,340

million of sales, corresponding to 34% of the total revenues.

Rechargeable battery and photovoltaic segment

BYD's rechargeable battery and photovoltaic business segment consist of
lithium-ion batteries and nickel batteries applied in electric vehicles, mobile
phones, electronic tools, and other portable electronic instruments, along with
photovoltaic products. In FY2018, this segment accounted for 7% of total
revenues, i.e., RMB 8,680 million.

Company Strategy: Three green dreams - energy acquisition, storage, and
application

Green energy solutions, namely electric urban transportation and renewable
electricity storage are the core focus of BYD, as part of its vision of a sustainable

eco-system to be implemented worldwide, while intending to promote

environmentally responsible urban development. BYD positions itself as a

pioneer in new energy solutions and is dedicated to build a zero-emission future.

Company SWOT Analysis
Exhibit 6: BYD Company Limited SWOT analysis

Strengths Weaknesses
= Heavy dependence on China

= Regulatory constraint

ct portiolic
financial performance

* New product launches
= Sirategic partnerships

Source: Team analysis

Exhibit 7: R&D intensity of selected
automakers worldwide 2018 (as % of
revenues)

BYD

Suzuki Motors
Renault
General Motors

Isuzu Motors Limited

Ford

Honda

Volkswagen Group
Tesla I

0% 5%  10% 15%

Source: Statista

Q-Robust research and development capabilities: The automotive sector is the

world's third-largest industry in terms of R&D, with R&D expenditures being ~5%
of revenues of the companies worldwide. BYD's research and development
capabilities made it one of the leaders in the global new energy vehicles sector.
In FY2018, the Company invested RMB 4,990 million in R&D activities (4.1% of
total sales), when compared to RMB 3,740 in FY2017 (3.6% of total sales), in line

with the global industry trends. The Central Research Institute, Auto Engineering
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Research Institute, and Electric Power Research Institute were founded as a
result of strengthened investment in NEV business, focusing on the Company's
technological advantages, the introduction of new superior models, as well as
enhancement of the battery production capacity.

-a' Broad product portfolio: BYD manufactures and sells a wide range of products,
namely automobiles and related products, electric forklifts, mobile handsets, IT
products, batteries, and battery energy storage stations.

61 Robust financial performance: BYD has experienced healthy financial growth
over the last years. The Company recorded revenues of RMB 121,791 million in
FY2018, suggesting an increase of 18.6% YoY. The net income has remained
around 4 billion RMB throughout the last four years. This financial performance

increased the brand name and market share over the previous year.

Opportunities

[6d Heavy dependence on China: A large part of the Company's revenues derives
from the Chinese market — 87% in FY2018. Indeed, this heavy dependence on
the domestic market makes BYD vulnerable to shifts in the economic and political
situation of the country. The Company is exposed to the Chinese macroeconomic
downturns, increasing its business risk.

m Regulatory constraint: BYD is highly dependent on Chinese government grants
and subsidies; thus, small fluctuations might have a significant impact on profit
margins, increasing both variable and fixed costs. Hence, regulations represent a
strong constraint for the value of the BYD’s business, and complete elimination of

subsidies could be seen as a substantial threat for the Company.

Threats

O New product launches: As a result of its intense R&D program, BYD has been
focusing on new product launches for better growth opportunities, as the case of
the latest 12-meter e-bus model unveiled in Busworld Europe in Brussels, in
October this year. Modernization initiatives aim to enhance customer satisfaction
and safety while gaining a customer base and topline.

Eh Strategic partnerships: Strategic initiatives as partnership agreements boost
the Company's financial growth and consolidate its market position. For instance,
in November this year, Toyota Motor Corp and BYD announced to establish a
joint venture to design and manufacture battery-electric automobiles as a result
of their efforts to produce zero-emissions vehicles, creating an opportunity for
new R&D advancements.

il Intense Competition: BYD faces stiff competition from large automotive
manufacturers across various markets, with main competitors being China BAK
Battery, Hunan Corun New Energy, and Scud Group Limited, among others. This
rising competition may result in lower vehicle unit sales and increased inventory,
which in turn leads to downward price pressure and consequent deterioration of

the operational result.
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Q Increasing costs of inputs: The rising costs of raw materials, namely
processed metal and steel, could negatively affect the operational costs of the
Company, which would not reflect in BYD's prices, given the intense competition.
Hence, it would take a hit on margins.

-Q-Ceasing contracts with joint ventures: Currently, BYD has know-how in the
industry and operates under efficient target (economies of scale on automobile
production), which partially comes from strategic partnerships the Company has.
The likelihood of renewing contractual agreements with all joint ventures is high,
although a ceasing scenario will imply a considerable drop in profitability and
consequently, on the price of the share.

I/IYII Foreign exchange risk: As the Company exports to 43 different countries, a
significant proportion of sales is denominated in foreign currencies, more
precisely, the Company's income and expenditures are mostly settled in RMB
and US dollar. BYD is exposed to the currency risk, as any fluctuations in
exchange rates will have an impact on its profitability. We believe that the
likelihood of this adverse scenario is low since the Company has sufficient

foreign exchange to meet its foreign exchange requirements?.

=2

US-China trade war: US-China relationship is at its worse in 40 years, and, as a
consequence, consumer confidence is weak. The ongoing trade war between the
US and China superpower economies has resulted in a sharp decline in bilateral
trade, higher prices for consumers, and trade diversifications effects. Indeed, the
current war puts pressure on BYD's sales and profit margins as the overall
Chinese industry is expected to slow down due to consumer confidence decline
and decrease in exportations. Finally, US tariffs on China caused the Company

to lose its competitive position in the US, mostly e-trucks, to other players.

Shareholder structure

The total number outstanding BYD's shares is 2,728,142,8553. Accordingly,
915,000,000 shares are listed on the Stock Exchange of Hong Kong LTD. (H-
shares), and 1,813,142,855 are on the domestic Shenzhen Stock Exchange (A-
shares), all fully paid up. Exactly, 39.0% and 67.2% of A-shares and H-shares,

respectively, free float.

BYD’s largest shareholder is its executive director, Mr. Wang Chuan-fu, with
512,623,820 A-shares (18.79% of the Company's total issued capital).
Additionally, he holds 3,727,700 A-shares in an Assets Management Plan. The
second more significant shareholder is LV Xiang -yang, also a director of BYD,

holding 14,73% of the Company’s capital.

2 BYD Company Limited Annual Report 2018

8 Thomson Reuters Eikon
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Regarding H-shares, BYD’s largest investor is Berkshire Hathaway, Inc., an
American multinational conglomerate holding company owned by Warrant
Buffett, which holds 225,000,000 H-shares, corresponding to 8.25% of the

Company’s capital.

The average 3-month trading volume is 75.35k with a turnover ratio of 0.15%*
which points out a low turnover frequency of BYD stocks in the market, being,

thus, an illiquid stock.

Dividend Policy

The Company’s dividend policy focuses on providing investors with reasonable
investment returns while maintaining the sustainable development of the
Company. If the cash dividend conditions are satisfied and the capital needs for
the normal production operations are met, the profit distributed in each year shall
not be less than 10% of the realized distributable profit for the year. The cash
dividend conditions encompass positive distribution profit in value and sufficient
cash flow for the year, positive cumulative distribution profit, as well as an

unqualified audited financial report of the Company for the year.

Corporate Governance

BYD’s Board of Directors is composed of six elements, one Executive Director,
Mr. Wang Chuang-fu — the founder of BYD —, two Non-executive Directors, one
of them being Mr. Lv Xiang-yang — the Vice Chairman of BYD — and three
Independent Non-executive Directors. The Board meetings are supplied in a way
that can timely comply with the Company’s duties (quarterly, interim and annual
results, announcements, dividend policies, approval of carryover capital results,
among others), discussing matters of the Group’s overall strategy, operations,

financial situation and review the status of regulatory compliance.

The Company enhances the importance of having good and strong corporate
governance to further improve the confidence of current and potential
shareholders, investors, employees, and the community as a whole. Moreover,
BYD puts in place practices to comply with the Corporate Governance "Code" as

well as the Rules Governing the Listing of Securities on the Stock Exchange.

Industry Overview

Automobiles and related products
Internal combustion engine (ICE) vehicles slowing down
The automotive industry is being pushed and pulled in several directions, as an

effect of strong global trends. Automakers are rushing with the implementation of

4 AASTOCKS Limited
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Exhibit 8: Volume for ICE passenger technological advancements to align their products with the stringent new
vehicles production in China (2013-2037E)

regulations, while at the same time, maintain their profit margins. One of the most

j: EEE biion unts prominent themes in the industry is the cooling down of ICE vehicles, which are
44000 gg... M0 being gradually outpaced by new energy cars. Indeed, in the first half of 2019,
jj EEE ..... ' ICE vehicle sales dropped by more than 5%5.

41000 ‘ ‘“ “““" Actions by several countries had been taken to phase-out internal combustion
40000

S @m\%@q’é’@rﬁ%@@%%@& engines, with effective dates ranging between 2025 and 2050. In 2017, the vice-

minister of Industry and Information Technology (MIIT) of China, Xin Guobin,

Source: Statista, Team estimates

announced for the first time that the government was working on a timetable to
Exhibit 9: Global electric car sales

distribution per region, 2013-2018 cease production and sale of fossil fuel cars by 2030 nationwide. In May 2019,
2500 oouissog  th€ Innovation Center for Energy and Transportation (iCET), released an updated
2000 timetable which details the feasibility of the ambitious Chinese goal and puts off

1500 the phase-out to 2050. The project aims to decrease China's oil consumption and

1000 I I improve its energy security through investment in renewable energy alternatives.
500 . . . . . . . .

Given this critical disruption, we do not predict a bright future for the ICE industry.

= . I P P 9 Y

0

W g\ N8 e nT B In China, production volume has shown a decreasing trend over the years,
uUnited States mEurope mChina m Other despite 2018 being an exceptional outlier. A continuous decline is expected,
Source: Global EV Outlook 2019 being approximately -3% YoY our estimate for its growth until it reaches a point

L . where the volume of sales of new energy vehicles outnumbers fuel car sales.
Exhibit 10: Units of new electric cars sold
in China (BEV and PHEV) 2013-2018

NEV nearing the tipping point
1200 000 units sold g pp gp

1000 000
800 000
600 000 . - . - .
400000 electric car sales exceeded 5.1 million in 2018 when compared to 3.1 million in
200 000 I 2017, almost doubling the number of new registrations recorded in 2017. China
§p — .
2@V 0% g0\® g0\® g g®

Contrarily, new electric vehicles (NEV) had been on the rise for several years,

underpinned by policy measures to promote the deployment of EVs. The global

remained the world's largest electric car market, with approximately 1.1 million

electric cars sold in 2018 and 2.3 million electric vehicles on the road®,

= Battery electric vehicles

u Plug-in hybrid electric vehicles accounting for almost half of the global EV stock. Europe and the United States

Source: Global EV Outlook 2019 followed with, respectively, 0.38 and 0.36 million EV cars sold by the end-2018.
Exhibit 11: New electric car sales in China  Several factors have shaped NEV attractiveness, mainly governmental policies

(BEV and PHEV) 2017-2030E ) ) ]
and regulations, the pump price of fuel, as well as the total cost of ownership

3500 000 "™ (i.e., purchase cost and running costs), and reducing emissions mentality.

3000 000

2500 000 .. .

2000 000 Policies and regulations had been the success factor of NEV manufacturers.
1500 000 Measures as the development of power-charging infrastructures, fuel economy

1000 000

500 000 / standards, and subsidies on low-emissions vehicles are critical economic

0

A instruments helping to bridge the cost gap between ICE and new ener
S @Nq,e@%\e@@ewge@,ﬁe@,ﬁe . _ p. g | g g p _ gy
BEV PHEV vehicles. China, in particular, had an active subsidy program to promote e-
Source: Statista; Team'’s estimates mObIIIty

5 Global EV Outlook 2019, prepared by the Energy Technology Policy (ETP) Division of the Directorate of Sustainability, Technology and Outlooks (STO) of
the International Energy Agency (IEA)
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Exhibit 12: Average annual Brent crude oil  On the other hand, the demand for electric vehicles is driven by increasing
price 1990-2018 (in US dollar per barrel)

concerns with volatile — and rising — petroleum costs. The price of Brent crude oil

EE Usshatel \as used as a benchmark price on the world market. Oil prices climbed steeply
80 in 2017 and 2018, with 24.6% YoY and 31% YoY, respectively, and, despite a
EE slight decrease during 2019 (expected -10% YoY). We believe petrol and diesel
20 prices are likely to rise sharply on the most recent Iran-US tensions®. Most of the

0

comparative studies, however, indicate that the total cost of ownership of NEV is
S By

still higher than that of ICE vehicles, but it is shrinking rapidly. Indeed, changes in
Source: Thomson Reuters the price of oil and its taxation, as well as more efficient chemistries of batteries,
will determine this convergence. By 2030, the total cost of electric cars is
expected to be equal to the petrol ones, driving further the demand for electric
vehicles.

Industry potential offset by policy headwinds

In 2009, China and the other nine countries initiated a project called New Energy
Pilot Cities, which aims at supporting electric vehicle manufacturers through
significant central subsidies and other preferential policies. These pilot subsidies
and subsequent expansions have strongly impacted the configuration of electric
vehicle positioning today. In the past few years, the Chinese government has
been continuously reducing its contributions (detailed in Exhibit 13) to encourage
automakers to compete on their own. The country disclosed its intention to

reduce the subsidies in 2019, and ultimately eliminate them by 2020.

Exhibit 13: Timeline of China’s central subsidy program for new energy vehicles

First phase- 2018 annual

down of ) adjustment 2019 "

MEV pilot Expansian Extension cantral Second 2017 annual with 19 annua

city subsidy to cover of cantral  subssdy major adjustment tightened adjustment
program hybrid ity subsidy to  2014-2015 phase- with bghtened qualification with

initiated busas 2013-2015 down 2016 qualification tightaned
! 2020 l quakfication
L | | | | N

2009 2012 2013 2014 2015 20186 2017 2018 2019

Source: The International Council on Clean Transportation (ICCT)

While having aggressive targets for the endorsement of NEVs, paying subsidies
is, indeed, an expensive way of government accomplishing its goals. Despite up-
to-date data not being publicly available, China’s central government announced
it handed out 22 billion” RMB in EV subsidies to companies in 2017. Moreover,

several local governments offered additional incentives.

The subsidy pressure triggered a downturn of the world’s largest NEV auto
market, with a slowdown of growth rates in 2019. Indeed, by year-end we expect
8.4% YoY growth from 86.4% YoY in FY2018. Domestic companies are paying
for government cut on subsidies losing their competitive advantage, while new
foreign automakers are facing a new window of opportunity to push to gain

market share in China.

6 Ramkumar, A. (2020). Oil Prices Surge After U.S. Strike Kills Iranian Military Leader. The Wall Street Journal.
7 Bloomberg News (2019). China Considers Cutting Electric-Car Subsidies Again.
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Hence, China — the world's leading market player — expects a slowdown in the
overall NEV sales. However, we outlook the industry to adapt to the new
framework, and, in the long-run, we expect the Chinese BEV and PHEV market

to converge to a ~4% YoY growth rate.

Bold public sector electrification program

Exhibit 14: Total volume of ICE buses The global stock of electric buses (e-buses) increased by 25% in 2018, reaching
manufacturing in China 2015-2030E

about 460 000 vehicles®, pushed by mandates to promote electrification of public

500 000 units

pr transportation and supplemented with subsidies for e-buses.

350

20 A complimentary market driver is a lower cost of ownership when compared to

?EE diesel buses. Indeed, electric buses traveling between 40,000 and 50,000
53 km/year are already cost-competitive in regions with high diesel taxation regimes,
S0 o e assuming that battery prices are below USD 260/KWh®. Thus, cost reductions

Source: Statista; Team's estimates resulting from battery technology improvements, as well as ramping up

production, results in a negative gap in the total cost of ownership per km
between e-buses and ICE buses. Hence, we expect e-buses to substitute the fuel
ones gradually and, thus, estimate approximately symmetric growth rates,

stabilizing the e-buses long-run rate at ~7%.

China — the most promising country in this sector — accounts for 99% of the
global market, summing a total of 400 000 e-buses registered in 20181°, BYD has
a significant presence worldwide, majorly in China, but also in Europe, where it
grabs a 20% market share!! of the local e-bus market. Additionally, it exports to
Japan, the Republic of Korea, Singapore, and India. Over the last year, BYD
broke into the UK, Chile, Jerusalem, Portugal, Chile, and Germany. In October
2019, the Company scored its sizable agreement with Norway as a result of the

local electrification program.

Electric trucks striving for a clean air

We consider the truck industry a homogeneous segment. Since 2010, it has
been steady at a 3%1? growth rate level worldwide, and there is no expectation
for significant disruption in the industry.

China remains the world's largest national truck market by volume, presenting in
2017, 1.3 million units sold, which contributes 40% to the global units sold*?.

In recent years, electric trucks (e-trucks) appeared in the market as a cheaper
alternative to traditional trucks while also decreasing the amount of local pollution

significantly. E-trucks seemed to be the right solution since there was a

8 Global EV Outlook 2019, prepared by the Energy Technology Policy (ETP) Division of the Directorate of Sustainability, Technology, and Outlooks (STO) of
the International Energy Agency (IEA)

9 Global EV Outlook 2018, prepared by the Energy Technology Policy (ETP) Division of the Directorate of Sustainability, Technology and Outlooks (STO) of
the International Energy Agency (IEA)

10 PRI. (2019). China dominates the electric bus market, but the US is getting on board

11 BYD Official Website

12 McKinsey & Company (2018). Route 2030 - A regional view of truck industry profit pools.
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Exhibit 15: Global Li-ion battery production
capacity split by region (2014-2020E)

100%

80%
60%
40%
20%

0%

W g0\ g0® gV 9@ e e

m China m Japan
m South Korea = Rest of APAC
mEMEA m America

Source: Interact Analysis

Exhibit 16: Global electric vehicle lithium-

ion battery demand 2014-2020E (in GWh)
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government stringent on emission norms imposed on commercial vehicles and
manufacturers. Hence, we anticipate a substitution of conventional trucks

demand by electric ones, although still growing at a steady industry rate of 3%.

Mobile industry Overview

Over the last years, we have seen China developing into the second-largest
economy in the world and penetrating in numerous industries. One of the most
critical presences has been the mobile market, where China has a leading
position. The Chinese industry is facing a representative growth in 2019, with the

launch of the first fifth-generation mobile telecommunications services (5G).

New 5G phones brought a higher share of metal mid-frame, which overcomes
the recent declining trend on metal case industry. The metal case is expected to

record a high level of growth by end-2019 and 2020 while stabilizing after that.

Over 2019, BYD's principal partner, Huawei, has gained significant market share
in the market, with a 66%12 3Q19 YoY growth in volume. We expect this strong
performance to be held in 2019 4Q and 2020, driving BYD’s demand.

Rechargeable batteries industry in China

Lithium-ion batteries have gained momentum since the turn of the century, and
China is in the driver's seat. On the supply side, in early 2019, there were 316
gigawatts-hour (GWh) of global lithium cell manufacturing capacity, and China
accounted for 59%, with the rest being mainly split between United States,
Korea, and Japan. There are currently around 60 manufacturers nationwide?®,
with BYD and CATL (BYD’s main competitor) concentrating together over half of
the total battery market.

From a demand perspective, global lithium-ion battery sales reported a robust
increase of 114.6% YoY in FY2018, expecting a 43.0% YoY growth by end-2019.
The major factors driving the industry are the emergence of energy storage
systems for both commercial and residential applications, declining lithium-ion
battery costs, and the increasing demand for new energy vehicles. The energy
storage market is predicted significant growth with CAGR of 40.4%1¢ over the
next five years driven by renewable energy. However, transport is expected to
remain the leading market driver, accounting for 68.4%° of battery sales, mainly
concentrated in the BEV market. Hence, market players are encouraged to
expand their battery production capacity, requiring a continuous investment in
CAPEX.

13 Doffman, Z. (2019). Huawei Shoots Up 66% As Apple Plummets: China Has Given Its Blacklist Verdict. Forbes.

14 Bloomberg NEF

15 Global EV Outlook 2019, prepared by the Energy Technology Policy (ETP) Division of the Directorate of Sustainability, Technology, and Outlooks (STO) of

the International Energy Agency (IEA)

16 Interact Analysis (2019). Lithium-lon battery market poised for strong growth in Europe; Asian players expected to open European factories.
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Exhibit 17: BYD Valuation Output
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25%
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Enterprise Value 149 012 350
Non-operating 25866 951
Market Value Debt 69 484 030
Cash and Equivalents 10007 773
Equity Value 115 403 044
# shares ('000) 2728142
Price per share (RMB) 42,3

Source: Team’s estimates

Exhibit 18: Units of ICE vehicles sold;
BYD's market share and growth rates,
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Valuation

BYD’s operational business was valued using a Discounted Cash Flow (DCF)
model. This model yields a price target of RMB 42.30 for A-shares on the going
concern principle. Our assumptions included a WACC of 7.7% (beta of 0.50 and
a risk-free rate of 3.27%) and a perpetual nominal growth rate of 4.9%.
Furthermore, in our modeling, non-operational activities were valued at their fair
value, leading to an Enterprise Value of RMB 149,012 million. Finally, accounting
for excess cash, debt instruments, and other marketable securities, we access
the Equity Value of RMB 115,403 million. Given negative cash flows in 2019,
the Company’s cash dividend conditions - required by the Dividend Distribution
Policy - are not satisfied. Hence, BYD will not distribute dividends in 2019.

For our valuation and to achieve more accurate forecasts, we have performed an
individual analysis for each segment of BYD's activity. Within each segment, the

main drivers that better describe its future performance were defined.

Automobiles and related products

For the automobile segment, we performed an individual analysis for each
product of the Company's sales mix (ICE, BEV, and PHEV, E-buses, and E-
trucks). BYD's automobile sales were forecasted as a function of units sold —
taking into consideration industry trends — and average selling price, while also

accounting for the government subsidy cut.

Negative outlook for ICE vehicles

BYD believes that the transition to electric vehicles is an essential step to a less
pollution technology and environment, as well as lower dependence on oll
supply. Indeed, when considering China’s economy size, its domestic reserves
are modest, and its dependency on importation leaves space for much volatility in
prices. The Company’s vision is to phase out the sale of internal combustion

vehicles by 2040, which is in line with the Chinese governmental policies.

Based on our trend analysis of the volume of ICE vehicles produced in China,
between 2013 and 2019, we estimate a gradual decline of this market, ranging
from -0.8% YoY to -0.1%YoY for the forecasted period, grounded on the globally

declining demand for internal combustion vehicles.

Taking into consideration BYD's announcement on the phase-out timeline for the
ICE vehicles, we expect its market share to decrease over the years. In 2018,
BYD accounted for a 0.6% share of the total volume produced, which is

suggested to decline ~0.03% each year until reaching zero revenues by 2040.
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China’s government power cut

The subsidy cut for NEVs in 2019 has caused BYD's momentum to slow down
while taking a hit on margins. On average, we outlook a 17% subsidy decrease
for BEV, a 55% decrease for PHEV, and 45% for e-trucks, while subsidies on e-
buses are supposed to nearly triple over the next year (Annex 2). In 2020,
subsidies for BEV and PHEV are forecasted to be zero. BYD's significant and
concentrated EV exposure combined with notable government cuts, makes it a
victim in an era of declining government subsidies, with consequently dropping
margins. Rolling over to 2020, further reductions on EV subsidies will erode
potential demand growth, bringing the gross margin to 23.9%. We believe the
margin will stabilize at ~27.3%, as the Company might capitalize on its vertical

integration and in-house production of more cost-efficient batteries.

BEV & PHEV drowned

Exhibit 19: Total units of NEV and PHEV sold; ~ SOme  strong competitors, like Volkswagen, are leveraging top-tier battery
and growth rates, 2019E-2037E . . . . .
suppliers, namely CATL and Nidec, to bring highly competitive products to the
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Bon 00 % PHEV. By end-2019, the growth rates are estimated to be 6.9% YoY and 0.9%
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However, we acknowledge BYD's market position while an industrial
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Growth rae PHEV conglomerate, its upper-stream integration, and brand perception in China,

Source: Team's estimates expecting a positive growth over the next years after the subsidy cut recovery, in
line with the industry trend. Hence, we believe Chinese industry variations mainly
explain BYD's NEV revenues since it is the major market. Given our forecasts for
the new electric car sales in China, we predict BYD's revenues as a function of
those. Our guidance is for 17.3% and 13.8% YoY growth by end-2021 for BEV

and PHEV, respectively.

Apart from its vertical integration and economies of scale, BYD has been
leveraging its strategic partnerships. In November this year, BYD and Toyota
Motor Corporation announced that they had signed an agreement to establish a
joint R&D company for battery electric vehicles. Tie-up with Toyota, although only
at the R&D level, opens the door for BYD into Toyota's EV supply chain, which
means a revenue opportunity for BYD as well as better preparation to compete
against global players. This cooperation could assist the Company to weather

through industry challenges in the long-run.

We remain positive on the NEV market prospects and anticipate that a

continuous demand from customers, supplemented by innovation and investment
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Exhibit 20: Units of e-trucks sold, 2019E-
2037E
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Exhibit 21: Units of e-buses sold 2019E-2037E
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Exhibit 22: Inflation in China
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in technology will accelerate the NEV hike in the long-term with both units’ growth
and revenues stabilizing at ~4%. We outlook for 525 thousand units of BEV sold
by 2037, along with 485 thousand units of PHEV, corresponding to ~96 billion
RMB and ~134 billion RMB of revenues, respectively.

Electric trucks on a stablerise

By October 2019, BYD's electric truck sales volume has not shown significant
signs of improvement, experiencing an increase of 231 units since December
2018, which corresponds to a 3% CAGR.

We outlook the electric trucks segment as a promissory market, which will remain
growing at a moderate rate of approximately 3.7% YoY. This growth rate derives
from the constant substitution of distribution companies of fuel trucks by electric

trucks, as mentioned before.

E-buses hit the road

BYD is the leader in the e-buses market segment, with 12 960 units sold in 2018,
slightly down from the 14 873 units in 2017. Overall, we outlook the in-country
sales to remain stable while leveraging foreign procurement and continuous
government support.

The e-buses boom derives mainly from the environmental regulation strictness
and consequent reduction of ICE buses. Based on the declining trend of fuel
buses, we anticipate a 6.8% YoY growth for e-buses by year-end. Consistent
increases in sales are expected in the foreseeable future, scaling to ~47k by
2037.

Average selling price

To accommodate different price levels of distinct vehicle types in our revenue
forecast, the average selling price (ASP) was estimated for each category, based
on the most sold models. As such, ICE passenger cars account for RMB 80k,
RMB 180k, and RMB 270k for BEV and PHEV passenger vehicles. As for the
commercial vehicles, ASP of e-buses amounted to RMB 550k, while trucks set at
RMB 700k per vehicle. We assume the real ASP to remain flat over the years, as
with the introduction of new models, i.e., more expensive, older ones devalue.
However, we acknowledge inflation to obtain nominal revenues. Based on the
past analysis, the inflation rate was assumed to be 2.08% in each year — the

average inflation over the last eight years.

Mobile Handset Components and Assembly Services
The major drivers for the mobile segment revenues are the demand for mobile

phones and the average price per unit of mobile phones in China.

On the demand side, we outlook a stable ~1.5% growth of the total volume of

mobile phones in China over the years, with a slight increase in 2019, 2.3% YoY,
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Exhibit 23: Total volume of mobile phones sold
in China and average selling price 2012-2037E
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Exhibit 24: Total revenues of mobile segment
2019E-2037E
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Exhibit 25: BYD's power battery capacity
(GWh) 2019E-2022E announcements
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due to a robust 5G product pipeline. As for the ASP, similarly, a consistent

increase of ~2.5% is expected for the future years.

We anticipate a strong FY2019 and FY2020 for BYD, and, hence, we are bullish
with revenues expectations of RMB 44bn/46bn (6.4 % YoY), driven by 1) rise in
assembly service to Huawei, Samsung, Xiaomi (main clients), given also the
increase in revenues, as a consequence of China’s mobile volume and price
increase; 2) metal recovering from previous stabilization with the rise in metal
mid-frame adoption and the metallic plastic casing with CNC, Computer
Numerical Control, in this new era of 5G mobile devices; and 3) glass presenting
a steady increase following the previous year's trend of glass screen

transformation.

Huawei and Apple partnership in the 5G era: We expected BYD to benefit from
the penetration on new Apple’s product line, as well as outlook a growth in
Huawei's casing and assembly supplied by BYD and expansion of Huawei to

India, Brazil and Hungry, which will benefit BYD.

Multiple market integration: BYD growth will come from numerous markets,
including tablet, computing, and consumer application, given BYD’s diversified
product portfolio. It will deliver a higher gross margin and help to stabilize the
future growth.

BYD’s revenues were forecasted as a function of the industry's volume and
prices, embodying the major industry trends. As a result, a growth of 6.4% YoY
is estimated by end-2019, while stabilizing ~4% YoY by the end of the forecasted
period.

Researchable Batteries Segment

In line with the industry trends, BYD's rechargeable batteries segment is driven
by battery capacity expansion, as well as more cost-efficient types of batteries
(Annex 1).

Battery expansion continues

BYD'’s power battery capacity - the primary revenue driver - has been increasing
throughout the years to address the rising demand and to reap the benefits of

economies of scale.

According to China Lianhe Credit Rating Co., BYD's battery capacity expanded
from 9GWh in 2015 to 28GWh in 2018, with three significant plants, namely:
Huizhou (2GWh), Shenzhen (14GWh) and, newest opened 24GWh power
battery factory in Western China's Qinghai province, which grasped 12GWh
capacity in 2018 (first phase of implementation). As stated in BYD's 1H19 interim
report, the second phase of the total 24GWh design capacity project will be ready
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by the end of 2019, with the full investment made in 1H19. Therefore, we expect
the overall capacity to hit 40GWh by year-end, suggesting a 42.9% YoY increase
for battery capacity in 2019.

Currently, a battery factory in Chongqing is under construction and will have an
annual capacity of 20GWh, increasing total battery power to 60GWh in 2020.
Likewise, BYD announced its plan to construct a plant with a yearly capacity of
30GWh in Xi'an. We anticipate that it will be implemented in two phases as the
Qinghai project, namely increasing the total capacity to 75GWh in 2021 and
hitting 90GWh in 2022.

Taking into consideration the growing demand for lithium-ion batteries and the
robust performance of the business segment, we forecast a significant increase
of power capacity for the upcoming years, with consistent investment being

made, stabilizing at approximately 4% YoY growth.

Optimistic prospects

Exhibit 26: BYD's rechargeable batteries When analyzing the segment performance between 2015 and 2018, a
segments sales and growth rates, 2019E-
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being the installed capacity the primary determining factor.

The segment revenues were forecasted as a function of battery capacity
utilization (GWh). As such, we are positive on short-term prospects for the
revenues growth, growing roughly ~20% in the next three years, with smoother
growth after 2021.

Optimistic forecasts have been built around not only in-house demand arising
from new energy vehicles hike, but also the estimated NMC battery sales to
external clients, which are expected to take off starting in 2020. In August 2019,
the Airbus China Innovation Center (ACIC), a battery lab in Shenzhen, was open
in collaboration with BYD to push technology for electric-powered aerial vehicles.
Moreover, Volkswagen AG’s Audi luxury-car brand is in negotiations to add BYD
as a supplier of batteries. With Audi as a customer, BYD will need to step up its

investments in battery production capacity once again.

On the costs side, considering the current shifts in the cost structure of batteries

produced, a complementary study was conducted (for a more in-depth analysis,
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Exhibit 27: WACC inputs
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Exhibit 28: Peers sample for Cost of equity
calculation
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see Annex 1). Costs of the goods sold were forecasted as a function of raw
material prices — following a trend analysis — while accounting for different
battery chemistries. Gross margins are expected to increase from 11.7% in

2019 up to 24% in 2023, as a result of cost efficiencies and economies of scale.

WACC

Since BYD operates in distinct industries, to find an accurate cost of capital, we
estimated two distinct WACCs - one for the electronic component (mobile
segment) and one for the automobile and batteries segment. It is worth notice
that the automobile and the battery segments were not distinguished in our
calculations since they could be seen as an integrated industry. The rationale
used was identical for both - based on each peer geographical area and
operational activity.

As such, the peers' sample, which we believe better defines the industry, was
selected based on several criteria. Firstly, we restricted the potential Company’s
peers only to Chinese ones, given that BYD’s operations are mostly centralized
in China. Secondly, companies with similar risk-return profiles were selected.
Therefore, we do not consider international peers since they would be in a
significantly different steady-state position from BYD, with distinct capital

structures and risk-returns.

Additionally, for the electronic part, we selected peers that operate in the
components and mobile servicing industry, whereas in the automobile/battery

segment, peers on the electric automobile industry were selected.

The final WACC was calculated by a weighted average of the electronic and
automobile/battery component, considering the weight of the business revenues,
which led us to a WACC of 7.7%.

Risk-free rate & Market risk premium: The estimated risk-free rate was 2.29%,
using the 10-year China Treasury bond return as a proxy for the risk-free rate
and adjusting for the existent country risk premium of 0.98%?17. The market risk
premium (MRP) was estimated to be 9.8%, based on the Shenzhen Composite
Index. The tax rate considered for our calculations was 25%, the Chinese
statutory tax rate, as the companies elected for our estimations are based in
China.

Cost of equity: The cost of equity was estimated considering 11 BYD’s peers,
which were elected based on their raw beta as long as comparables with an

entirely different beta from BYD would not be a good estimator for the industry

17 Damodaran
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Exhibit 29: Cost of debt inputs

Type of firm

EBIT 2018
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Current long term
government bond rate
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Source: Team’s estimates

Exhibit 30: Target Debt to Equity Peers
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forecast. Raw beta was calculated based on the last five years' closing prices

monthly data of each stock.

The unlevered beta of the industry was computed by the weighted average of
each stock’s beta with the market capitalization, prompting a beta of 0.69. In this
estimation, BYD was also included to define the forecasted industry. The beta
levered was calculated according to the Modigliani Miller formula and used to
estimate the cost of equity, according to CAPM. The appraised cost of equity was
9.7%.

Cost of Debt: In order to derive an adequate cost of debt for the Company, a
synthetic rating model was used, which resides in rating a firm based on its
financial characteristics. Given the BYD'’s interest coverage ratio of 2.59 and
taking into consideration, it is a developed market firm with a market
capitalization of over 5 billion US dollars (Type 1 firm), a Baa2/BBB rating was
attributed, which corresponds to a company default spread of 2%. The country
default spread for China is 0.6%, which leads us to a 4.9% cost of debt (Cost of
debt = Risk-free rate + Company default spread + Country default spread).

As the Company’s capital structure and its financial ratios are not expected to
suffer any significant changes, the bond’s rating will remain approximately

constant and, thus, the BYD’s cost of debt.

Capital Structure: The capital structure was forecasted to converge to a target
industry D/E ratio of 0.5, which goes in line with BYD's strategy to reduce the
gearing ratio as low as possible. The target ratio was calculated by a weighted
average of the capital structure of each peer, previously selected, and their
market capitalization. For consistency, to compute de capital structure, both
segments, mobile and automobile/battery, were taken into consideration. Indeed,
the target D/E ratios obtained were very similar, 0.4 and 0.6 for mobile and
automobile/battery, respectively.

Cash Flow Growth and Terminal Value

The growth rate has significant fluctuations over the forecasted period, however,
converging to a stable rate in the long-run of around 4.9%, the terminal growth
rate of our valuation.

Accordingly, the terminal value was derived with a WACC of 7.7% and a terminal
growth rate of 4.9%, arriving at RMB 113,149 million.

Sensitivity Analysis

In order to verify the accuracy of our final recommendation, a sensitivity analysis
was performed regarding our main assumptions. Our analysis aimed to study the
effect of a different set of growth rates and WACCs on the share price, i.e., the

final output variable. BYD is expected to have a constant terminal growth rate of
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Exhibit 32: Scenario Analysis: Bull and Bear
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approximately 4.9%, sustained by BYD’s three segments growth. For both
WACC and growth rate, a sensitivity test was conducted, with incremental

fluctuation of 0.15% and 0.1%, respectively, in both upper and lower directions.

Despite the opposite effects on the share price, our valuation model is more
sensitive to changes in WACC. Indeed, considering a stable terminal growth rate
of 4.9%, and with incremental variations of WACC (0.15%), only a cumulative
decline of 0.3% will change our rating decision to BUY with a share price of RMB
50.79 RMB.

On the other hand, while assuming a stable WACC of 7.7%, only fluctuations
over 0.2% on growth will change our recommendation to HOLD the stock,

however never issuing a BUY rating.

Concisely, while assessing the riskiness of our model, we confirmed that it is
grounded on reasonable input variables and assumptions since most of the

computed values do not alter our final recommendation.

Exhibit 31: Sensitivity Analysis with Terminal Growth Rate and WACC as inputs

7,09%

7,24% 7,39% 7,54% 7,69% 7,84% 7,99% 8,14%

Source: Team's estimates

Scenario Analysis

As complementary research, we performed a scenario analysis, considering a
bear (more conservative market, i.e., with 0.1% decrease in segment revenues
throughout each period), a basic (our key market predictions) and a bull scenario
(more optimistic market, i.e., with additional 0.1% of segment revenues in each

period).

Our forecast is more sensitive to variations in the automotive business; hence,
positive movements in this segment will materially add value to the Company. A
bull scenario in the automobile market will result in a 267.7% increase in the

share price, while a bear scenario will push the price down by 66.0%.

The rechargeable batteries segment has a lower impact on the Company's
valuation, given its reduced relative share in the sales mix (7%). In a bull
rechargeable batteries market, the target price increases by 11.4%, while

decreasing 8.5% in a bear scenario.

Mobile segment changes in the opposite direction, meaning that in a bull
scenario, the share price drops 4.3%. Indeed, the upside impact on operational

results originated by the increase in profit is more than offset by the rise in the
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Exhibit 33: Total revenue and Cost of
sales % of sales
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Exhibit 34: EBIT margin & Operating
Margin & Net Income margin
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Exhibit 35: Peers EBIT
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Exhibit 36: Peers EBIT Margin (2018)

Source: Thomson Reuters Eikon

Exhibit 37: Valuation Model WACC and
ROIC
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invested capital. Thus, an increase in the mobile segment will not bring additional
value since the invested capital marginal increase counterbalances its marginal

benefit.

Financial Analysis

BYD has presented a stable and consistent financial performance over the past
years, with positive operating results of around RMB 8 billion (before taxes) in
FY2017 and FY2018.

Revenues have been steadily increasing in all business segments, despite a
flatter growth rate of rechargeable batteries and mobile segments, 2.8% YoY,
and 4.1%, respectively, in FY2018.

In the Company’s cost structure, costs of goods sold (COGS) have the most
material weight, being ~77% of revenues in FY2018. There is evidence of a slight
pressure on operating margins, with an increase of ~3% of COGS weight from
74% in FY2016. The gross profit margins shrank from 26% to 23%, and

respectively 8% to 5% on operating margins.

Selling and distribution expenses, as well as Administrative expenses, remained
stable throughout the years. Contrarily, Research and Development costs have
grown at a rapid pace, increasing ~150% since FY2015. Currently, R&D costs
represent 4.1% of sales, being the exponential increase grounded on the
necessary investment to be a pioneer in the new energy market and to deliver

innovative products.

Overall, costs are estimated to remain stable in the forecasted years. Costs of
goods sold of the automobile and related products will remain at ~83.4% of sales
while expecting ~72.7% of sales for the mobile segment. Taking into
consideration the Company's improvements in battery components and raw
materials used in production, rechargeable batteries are projected to decline,

pushing the gross margin to ~23.7% by FY2024.

Regarding EBIT, EBIT margin, which ranges between 6% and 8%, goes in line
with its competitor's values of 7.5% on average in 2018. For future periods we

estimate the margin to follow the past trend, ranging between 7% and 9%.

ROIC/ WACC

A company's fundamental governing objective is to allocate capital efficiently so
that the return on capital exceeds the cost of capital. A core test of success is
whether one dollar invested in the business generates more than one dollar in
the marketplace, which Warrant Buffett calls the 1$ test. In the terminal year of
modeling, BYD’s ROIC is 8.05%, whereas the WACC is 7.7%, hence passing
the 1$ test.
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By looking at the Company from an ROIC standpoint, it converges to WACC over
the forecasted period, despite some fluctuations in between, which is supported
by the macroeconomic theory. Indeed, abnormal ROIC over the WACC is not
sustainable in the long-run, as there will always be new entrants in the industry
due to existent incentives, until there are no more economical or growth profits to

be made, converging the industry to regular profits.

Furthermore, ROIC decomposition was performed to identify whether the
Company has a competitive advantage and what lies in the foundation of that
advantage. ROIC was broken down into NOPAT margin and invested capital
turnover, being respectively 7% and 115% in the terminal year, which confirms
the BYD’s low profit per unit, although high capital efficiency. Hence, we

conclude that BYD has a production advantage within the industry.

Despite being a good measure of a company's efficiency when allocating capital,
ROIC has some limitations since it provides the rate of return generated on
capital that already has been invested, sometimes a long time ago. In our
analysis, we considered the return on incremental invested capital (ROIIC) as it
properly accounts for irrelevant sunk costs, providing the relationship between
additional earnings and incremental investments. In the long-run, BYD's ROIIC
converges to 2%, which means that the Company generates a 2% return on each

additional unit of capital invested.

Investment Risks

Possible upside risks: 1) Unexpected increase in New Electric Vehicles,
beating market expectations, and leading to better than forecasted revenues. 2)
The battery composition transition from NCM 532 to NCM 811 to be faster than
expected, decreasing battery costs in a faster-than-expected way. 3) A smaller
decrease in government subsidies than expected, causing a smaller-than-
expected negative impact of Chinese government cuts in subsidies. 4)

Postponement of ICE vehicles phase-out.

Possible downside risks: 1) Weaker demand for NEV, which can cause the
computed NEV volume unit sales to be overestimated. 2) An unexpected sharp
increase in Nickel price, leading to higher battery costs than estimated. 3) Lower
than expected growth in production capacity missing BYD's growing expectations
and leading to a substantial decrease in batteries revenues. 4) Highly disruptive

scenarios of shared mobily and autonomous vehicles establishments.
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Annex 1 | Lithium-ion Rechargeable Battery

Rechargeable Batteries Industry Overview

The cobalt market prepares for another ride

The growth in EV battery demand — particularly in China — has been directly affecting all the raw materials
involved in the production. In particular, the performance of cobalt has been impacted, raising concerns
regarding the long-term supply availability of this mineral. In March last year, cobalt has hit its highest level in
10 years of 95,250USD/MT, before crashing to 25,760USD/MT in July 2019, due to excessive supply and the

impact of the U.S.-China trade war.

The global production footprint of cobalt is ushered by the Democratic Republic of Congo (DRC), with nearly
60% of the commodity supply concentrated in the country and being more than 90% of the production
shipped to China for refining and processing. In August this year, the multinational trading and mining
company Glencore announced it would shut its Mutanda mine, in DRC, from year-end for two years due to
low cobalt prices. Since then, cobalt prices have risen almost one-third, and a similar trend is forecasted in
the future, with CAGR of 40% by end-2019 and, approximately, 10% in the following five years. As a

consequence, rising prices have hit the Li-ion battery producers’ margins.
A shift in battery chemistry

Given the nature of cobalt production, there is a severe dependence of the DRC supply, making it
unpredictable and highly susceptible to political and economic risks. Thus, a highly inelastic price-demand
relationship drives battery producers to shift to a low-cobalt cathode mix. The general profitability "recipe”
used to decrease cost and, at the same time, increase energy density has been to replace the cobalt content

of the cathode with nickel.

Cathodes composition is the main differentiating factor between Li-ion batteries. Currently, there are five main
types of Li-ion technologies, using a different blend of raw materials. These batteries use lithium ions as the
charge carries between the anode and the cathode, with commonly graphite as the anode. The five leading

technologies are:

1. Lithium cobalt oxide (LCO): it is applied in portable electronics and has a great performance, being
relatively safe. Nonetheless, due to a high concentration of cobalt, it is expensive and thus, not used
in EV applications.

2. Lithium nickel cobalt aluminum (NCA): it was the first attempt to substitute the cobalt usage in
LCO for increased nickel content. It has a good energy density and an affordable price.

3. Lithium nickel manganese cobalt (NMC): this technology has several forms, based on the
proportion of atoms of each constituent. NMC 111 (equal amounts of the three elements' atoms);
NMC532 and NMC622 (with higher energy density and lower prices due to a lower cobalt proportion);
and the most recent and advanced one NMC811 (with higher performance). NCM chemistries are
mostly used in EV applications.

4. Lithium iron phosphate (LFP): it is safer than other cathode chemistries with high power density.
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5. Lithium manganese oxide: it was used in the first electric vehicles since it has high reliability and

lower cost. However, when compared to other technologies, it has low durability.

Exhibit 38: NMC lithium-ion battery types and their key constituents

Mn (18%)

Mn (17%)

m e

NMC111 NMC532 NMC622 NMCE11

Source: Developed by team, based on the data provided by the British Geological Survey on battery raw materials

Considering the rising pressure on operating margins, the NCM (Nickel Manganese Cobalt) type of lithium
cells has been on the rise, with NCM811 rapidly gaining market share over NCM532 and NCM622. In China,
NCMB8L11 already reached a 4% market share. Globally, it is at 2%.

White gold turning into white dust

Additionally, lithium prices have suffered some shifts. Despite the expected increase in lithium demand mainly
due to the skyrocket sales of electric vehicles, the metal prices have been falling approximately 4.63% since
the beginning of 2019, due to an oversupply problem triggered by the avalanche of new lithium suppliers. A
bearish future is expected for the battery raw material lithium, pushing prices further below over the next

years, by approximately 10% CAGR.
Rechargeable Batteries Valuation
Better Batteries, Better Costs

The main drivers for the costs of batteries sold are the raw material prices and the proportions of those used
in production, i.e., different chemistries of cells.

Attending to price fluctuation of lithium and cobalt, a trend analysis approach was adopted for the key raw
materials: manganese, cobalt, lithium, and nickel. In particular, a 10% YoY increase in cobalt prices is
foreseen in 2020. Likewise, nickel and manganese prices will slightly increase, ~6%, and ~8%, respectively.

A further slump in lithium is expected.

Exhibit 39: Cobalt Price Exhibit 40: Lithium Price Exhibit 41: Nickel Price Exhibit 42: Manganese Price
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Exhibit 43: Rate of use of different lithium-ion types of
Our model prices-in the gradual introduction of NCM8111  batteriesbvBYD

. . . . . Type 2019
batteries to mass-production, which is expected to achieve full- NCM532 70% 40% 15% 10% 0% 0%

. . 0, 0, 0, 0, 0, 0,
scale in 2024, according to BYD’s announcements. In 2018, NCM622 30% 45% 35% 25% 20% 0%
NCM811 0% 15% 30% 65% 80% 100%

Source: BYD announcements
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BYD accounted for 70% production share in NCM 532 batteries and 30% in NCM622.

Different impacts on costs will arise from distinct battery chemistries. We are cautiously positive on the full
implementation of NCM811 by 2024, resulting in a slighter cost increase of 5.88% YoY onwards, derived from
the increasing prices for raw materials. Gross margins are expected to increase from 11.7% in 2019 up to

24% in 2023, as a result of cost efficiencies and economies of scale.

Annex 2 | Government subsidies estimation

On March 26, 2019, China's Ministry of Finance, Ministry of Industry and Information Technology (MIIT),
Ministry of Science and Technology, and National Development and Reform Commission jointly announced a
further reduction of government subsidies for new energy vehicles. To qualify for the subsidy, vehicles must
meet minimum technical and performance requirements, which are stricter in 2019 for all vehicle types and

technologies except for plug-in hybrid commercial passenger vehicles and trucks (Table).

Exhibit 44: Technical and performance requirements

Design parameters

Vehicle type Technology Year
ER (km)  BD (Wh/kg) SP (km/h) FS (%)
BEV 2018 =150 =105 =100
BEV 2019 =250 =125 =100
Passenger Car
PHEV 2018 =50 >35
PHEV 2019 =50 >40
. BEV 2018 =200
Commercial BEV 2019 200
Passenger
Vehicle PHEV 2018 =50 >60
PHEV 2019 =50 >60
BEV 2018 =115
. BEV 2019 =80 =125
Truck/ Vocational
PHEV 2018 =50 240
PHEV 2019 =50 =40

Source: The International Council on Clean Transportation (ICCT)
The majority of BYD vehicles models qualify for the 2019 subsidy, as 1) The electric range is at least 300km
for BEV vehicles and 80 km for PHEV vehicles; 2) The batteries used in BYD vehicle models are ternary
lithium-ion NCM 523(120 Wh/kg) and NCM 622 (160Wh/kg); 3) The maximum vehicle speed for passenger
cars ranges between 140 km/h and 210 km/h; 4) As for PHEV vehicles passenger vehicles produced, their
fuel saving compared with standards for conventional fuel vehicles is greater than 40%.

Passenger Cars

The subsidy for battery electric passenger cars is conditioned not only by its electric drive range and battery
capacity, but also battery energy density, energy consumption, and ownership type (i.e., privately owned or
not). For cars that meet the minimum requirements, the base subsidy is given by the minimum between the
subsidy level derived from the electric drive range and the value derived from battery capacity. The final
subsidy is subject to three multipliers — a battery energy density multiplier, an energy consumption multiplier,

and an ownership type multiplier, as given in the following equation:
(1) Subsidy = min(Subsidygg , Subsidyg.) = Fgp * Fgc * F,5, Where:

Subsidy er = base subsidy determined by an electric range

Subsidy sc = base subsidy determined by battery capacity
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F sp = battery energy density multiplier

F ec = energy consumption multiplier

F os = ownership type multiplier, 1 for private cars and 0.7 for non-private cars
The portion of the base subsidy derived from the electric drive range was derived, given the different mileage
bins. The part of the base subsidy derived from battery capacity is a linear function of battery capacity,
CNY550, for each kilowatt-h our (kWh). The battery energy density multiplier is also indexed to different
battery density bins.

Exhibit 45: Electric drive range and battery capacity determinants

BEV electric range (R,km) PHEV electric range (R, km)
150=R<200 200=R<250 250<R<300 300=R<400 R2400 R250
2019 - 18 000 25 000 10 000
2018 15 000 24000 34 000 45 000 50 000 22000

BEV battery energy density (Wh/kg)

105sBD<120 120<BD<125 125sBD<140 140=<BD<160 BD2160
2019 0 0,8 0,9 1
2018 0,6 1 1,1 1,2

Source: The International Council on Clean Transportation (ICCT)

Exhibit 46: Energy consumption multiplier The energy consumption multiplier is determined by

22| maares s nomerothon | the percentage improvement of a BEV'’s electricity
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Commercial Passenger Vehicles

Energy Consumpton (kKWh/100km)

BYD produces non-fast charging battery commercial

Curb Mass (kg) ' ' passenger vehicles, which meet the minimum

Source: The International Council on Clean Transportation (ICCT)
requirements for battery density and energy
consumption per kilometer. As such, the base subsidy is the smaller value between the subsidy derived from
battery capacity and the maximum subsidy allowed by vehicle length. The final subsidy is then adjusted by a

technical parameter relevant to the vehicle type, in BYD’s case, the vehicle length.
(2) Subsidy = min(Subsidygc, Subsidy,) * Fgc, where:
Subsidy sc = base subsidy determined by battery capacity

Subsidy | = base subsidy determined by vehicle length

F ec = energy consumption multiplier

Exhibit 47: Commercial vehicle subsidies

Technology Technology Base subsidy (CNY/kWh) Max. Subsidy by vehicle length
6msL<8m 8msR<10m L210
2019 500 25000 55 000 90 000
Regular BEV
2018 1200 55 000 12 000 18 000

Source: The International Council on Clean Transportation (ICCT)
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Trucks and Vocational Vehicles

The subsidies for battery-electric and plug-in hybrid trucks and vocational vehicles are determined as a
function of their battery capacity and are further subject to various ceilings dependent on the type of

technology and vehicle weight class (Table)

The per-kWh subsidy rates for BEVs and PHEVs are CNY350 and CNY500, respectively. BYD produces
mainly BEV trucks.

Exhibit 48: E-trucks and vocational vehicles subsidies

Technology Base subsidy (CNY/kWh) 2019 Max. Subsidy by gross vehicle weight (M, kg)
M=3500 3500sM<12000 M>12000

BEV 350 20 000 55 000 55 000
PHEV 500 - - 35 000
Technology BC (kWh)* Base subsidy (CNY/kWh) Cap Energy consumption multiplier

BC <30 850 0.35sEC<0.4 0,2
Regular BEV 30<BC <50 750 100 000 EC<0.35 1

BC >50 650

Source: The International Council on Clean Transportation (ICCT)
* The base subsidy rate is a tiered structure by vehicle battery capacity. A vehicle's total base subsidy is the

sum of subsidies of all battery capacity tiers, and the CNY/kWh rate only applies to its correspondent tier.
Estimation of the impact of subsidy reduction

For each of the vehicles type, the most popular models were used as an approximation, namely BEV (Yuan;
Qin; Song; E6; E5), PHEV (QinProDM; Tang; Song), e-buses (40" and 60’ Electric Transit Buses; 35' and 45’
Electric Motor Coaches; 35' and 45’ Double Decker Electric Buses) and finally, e-trucks (Class 8 Day cab,

Terminal tractor; Class 5 and 6 trucks; Class 6 and 8 Refuse trucks).

Given the technical parameters of each of the vehicles, respective subsidies were calculated for 2018 and
2019. Furthermore, an average subsidy for each vehicle type was computed and assumed to be
representative in each year. Then, multiplied by the number of vehicles sold in that year, the amount of
government subsidies received was computed. The impact of the subsidy reduction was incorporated into the

model as an additional cost for the Company.

Similarly, impacts from the further phase-out in 2020 were derived, taking into consideration that NEV

subsidies will be discontinued, although subsidies for e-buses and e-trucks will remain similar to 2019.

Exhibit 49: Impact of subsidy reductions (2019 and 2020)

RMB '000

Type of vehicle Regulation 2019 Regulation 2018  Impact 2019 Regulation 2020 Impact 2020
BEV 2315765 2800667 (484 902) - (2315 765)
PHEV 1249727 2749399 (1499 672) - (1249 727)
E-buses 975 415 268 239 707 176 1031961 56 546
E-trucks 454 512 826 385 (371 873) 471 329 16 817
Total (1649 272) (3492 129)

Source: Team'’s estimates
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Annex 3 | Income Statement

(000 RVB)
Core Operating Segments

batteries and photovoltaic business
Total revenue from contracts with customers 5750007 7103045 8442131 8681073 10602 085 13197035 27534134 32330158 38724 856
Costof sales (4462464) (5201165 (5985060) (6260 145) ) (10304 337 1155 3531) (17357121) (18577 468) (19797 815) 21018163 51) 2
Gross profit 1287543 1901880 2457071 2420928 1241028 2892698 3583673 3955929 4224591 4624334 5002 662 5380989 5759317 6137644 6515972 6894299 7212621 7650954 8029281 8407609 8785936 9164 264 9542591
Mobile handset and assembly service
Total revenue from contracts with customers 32928119 38082 566 39707908 41341000 44002 5 46096 322 55137828 69 89: 73761 361 77660 684 89470033 05324 843
Costof sales (28709 183) (32 407 001) (33081792) (34509 327) (36 695 380) (38441493) (40658 306) (43204 607) (45981552) (48919 946) (51971355) (55101 874) (58287771) (61512431) (64764 227) (68035017) (71319 103) (74612 496) (77912 404) (81216873) (84524 534) (87834430) (91 145 891)|
Gross Profit 4218936 5675565 6626116 6831673 7307127 7654829 8096 262 8603 305 9156 276 9741397 10349022 10972400 11606 805 12248930 12896 458 13547768 14201726 14857537 15514 646 16172662 16831315 17490412 18149821
Automobiles and related products
Sale of goods 19531778 32921805 33160709 71712027| 141989 334 72396 193195130 236119 340 172911 258372086 281245993
Rendering of senices 19379323 22074520 21244101 56 825 54687 52630 50650 48745 46911 45146 43448 41813 40240 38727 37270 35868 34518 33220 31970 30768 29610 28496 27 424
Otters 22758 25767 95765 , - - - - - - - - - - - - - - - - - - -
Total revenue from contracts with customers 38933859 55022092 54500575 71768852 93718 167 102972983 112544079 122248773 132096 329 142034480 152074925 162214209 172 452005 182790217 193232 400 203783366 214448933 225235773 236151310 247203678 258 401696 269754 871 281273417]
Costof goods sold (27164477)  (36553705) (38556 193) (53528 169) (68099 690) (74824 641) (81779415) (88831 267) (95986 929) (103208 421) (110504 244) (117871 889) (125311115) (132823309) (140411 053) (148077 843) (155827 908) (163 666 094) (171597797 (179628 928) (187765 893) (196 015 603) (204 385 479)
Impact of subsidies policy updates (forcasted) na. na na. na 72) (3492129) - - - - - - -
Gross profit 11769 382 18468 387 15944382 18240 683 23969 205 24,656 212 30764664 33417506 36109 400 38826059 41570680 44342321 47140889 49966 908 52821347 55705523 58621026 61569679 64553513 67574751 70635802 73739267 76 887 938
Total Revenues 77611985 100207 703 102650 614 121790 925 148322759 162 266 340 176441 894 191146 145 205176243 220236 584 235534737 251026 594 266 683 365 282487038 298427219 314 498 959 330701245 347035964 363507193 380120721 306883727 413804570 430892 660|
Costof Sale (60336124)  (74161871)  (77623045) (94297 641) (115805399)  (127062600)  (133997295)  (145169405)  (155685977)  (167044794) (178612373  (190330884)  (202176354)  (214133556)  (226193442)  (238351369)  (250605867)  (262957794)  (275409753) (287 965699) (300630673)  (313410626) (326312 310)
Total Gross Profit 17275861 26 045 832 25027569 27493 284) 32517 360 35203740 42444598 45976 740 49 490 266 53191790 56 922 364 60695 710 64507011 68353 482 72233776 76 147 590 80095378 84078170 88097 440 92 155 022 96 253 053 100393943 104 580 350)
Penatty from suppliers 77890 76352 112115 111163 143126 157039 165610 179417 192415 206454 220750 235233 249873 264651 279556 294583 309728 324994 340 384 355902 371555 387350 403 295
Gain on disposal of scrap and materials 256029 280981 522255 653 819| 628065 689117 726721 787319 844355 905959 968695 1032250 1096493 1161342 1226748 1292686 1359148 1426138 1493670 1561767 1630455 1699766 1769738|
Government grants and subsidies 581177 71 2332863 949 369 949 369 949 369 949 369 949 369 949 3
Gain on disposal of a subsidiary 1438165 - - 403 868| - - - - - - - - - - - - - - - - - - |
Selling and distribution expenses (2867992) (4196 339) (4925288) (4729 481)) (6142165) (6719580 (7306 602) (7915517) (8496 514) (9120175) (9753 684) (10395 214) (11043574) (11698 017) (12358 113) (13023 656) (13 694 606) (14 371040) (15053127) (15741107) (16 435 276) (17135982) (17843 614)
Research and development costs (1998 499) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848) (3966 848)
Administrative expenses (4053 246) (4321217) (4606 904) (4911479) (5236 190) (5582 369) (5951 435) (6344 900) (6764 379) (7211590 (7688 368) (8196 667) (8738571) (9316302 (9932228) (10588 875) (11288 934) (12 035 276) (12830 961)|
Operanting EBITDA 11333668 16055732 15225233 17449777 20075 660 21991619 28 405 950 31099 001 33776852 36584178 39389210 42205598 45027945 471852388 50676 120 53497 055 56313597 59124 481 61 928 660 64725230 67513373 70292 321 73 061 328
Depreciation (4485 620) (5308 825) (5759 409) (7615308) (7182307 (8153871) (9173755) (10238 096) (11347 619) (12 486 614) (13664 791) (14879692) (16128 619) (17408871) (18717 896) (20053373) (21413 248) (22795752) (24 199 400) (25622 976) (27085 520) (28526 308) (30004 837)
Amortization (930997)  (1718744) (1333086) (1811212) (2258535) (2551777) (2854795) (3166674) (3488 280) (3813886) (414808) (4490290) (4839 740) (5195728) (5557 601) (5924791 (6296830) (6673346) (7054 061) (7438778) (7827375) (8219795) (8616 037)
Operating result before taxes 5917051 9028163 8132738 8023 257, 10634 818 11285971 16377399 17694231 18940952 20283678 21576321 22835615 24059587 25247789 26400623 27518891 28603520 29655383 30675199 31663476 32620478 33546218 34 440 454
Adjusted taxes (1024 051) (1495984) (1018220) (1517 422) (1331422) (1412943 (2050362) (2215222) (2371305 (2539407 (2701239 (2858 896) (3012131) (3160887) (3305216) (3445217) (3581007) (3712694) (3840370 (3964 097) (4083908) (4199 806) (4311 760)
Operating result after taxes 4893000 7532179 7114518 6505 835) 9303 3% 9873028 14327037 15479008 16569 647 17744271 18875082 19976719 21047 456 22086 902 23095 407 24073674 25022513 25942 688 26834829 27699379 28536570 29346 412 30 128 695
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Annex 4 | Balance Sheet

COMPANY REPORT

NOvVA

NOVA SCHOOL OF
BUSINESS & ECONOMICS

(000 RMB)
2016 2019 2020E 2021E 2024 2025E 2026E 2029 2036E
Operating Working Capital
Assets
Working cash 1940300 2505193 2566 265 3044773 3708069 4056 659 4411047 4778654 5129406 5505915 5888 368 6275665 6667084 7062176 7460680 7862474 8267531 8675899 9087680 9503018 9922093 10345114 10772 316)
Invertories 27341318 29999111 31636372 34274075 36757007 39438791 42169863 44936569 47733250 50556311 53403615 56274 066 59167317 62083571 65023 443 67987865 70978029 73995339 77041389
Contract assets 7672787 8394093 9127399 9888055 10613837 11392913 12184292 12985691 13795621 14613151 15437742 16269138 17107288 17952289 18804 351 19663774 20530930 21406 251 22290224
Trade and bills receivables 61500435 67281991 73159732 79256 691 85074120 91318728 97661943 104085474 110577386 117130209 123739633 130403 607 137121711 143894726 150724344 157612964 164 563 564 171579610 178665002
Prepayments, other receivables and other assets 4635440 6211017 5663811 7577764 8290137 9014362 976559 10482391 11251819 12033397 12824871 13624771 14432176 15246 555 16 067 655 16895425 17729 960 18571471 19420251 20276 667 21141148 22014173
47649580 70251957 81926 802 85579398 107800373 118021991 127348912 137963073 148056761 158908166 169937863 181108271 192398113 203794022 215288225 226876941 238559272 250336446 262211288 274187873 286271284 298467462 310783 105)
Liabilities
Trade and bills payables 321 52793502 57925449 61086 846 66 180 001 70974308 76152579 81426020 86768269 92168 396 97619459 103117335 108650905 114246500 119877511 125554125 131278144 137051868 142878008 148759 643]
Other payables and accrual 12280701 13474482 14209879 15394636 16509877 17714434 18941130 20183831 21439996 22708010 23986912 25276212 26575753 27885625 29206 106 30537614 31880684 33235947 34604 119
| Advances from customers 3548264 3881830 4220946 4572710 4908346 5268628 5634600 6005205 6379756 6757820 7139151 7523628 7911229 8301997 8696 032 9093470 9494 485 9899275 10308 066/
Contract liabilities 4224851 4622023 5025802 5444640 5844276 6273257 6709013 7150285 7596 256 8046410 8500453 8958243 9419752 9885033 10354202 10827425 11304905 11786 882 12273622,
Deferred income 2537316 3068 400 3356855 3650109 3954301 4244546 4556104 4872582 5193066 5516 963 5843899 6173658 6506 139 6841321 7179243 7519988 7863678 8210459 8560506 8914013]
Tax payable 217773 0 675736 738 644 608 552 702323 836940 869118 904 896 930128 1014482 1077269 1120041 1172163 1227226 1291392 1346024 1400511 1458843
Provision (warranties) 471511 1854627 1878966 1903625 1928608 1953918 1979561 2005 540 2031860 2058525 2085541 2112911 2140640 2168733 2197195 2226030 2255243 2284840 2314826 2345205 2375983
40420515 46263393 60 155 140 66 326 308 78072457 85164 264 90797926 98238850 105069465 112672865 120452143 128228301 136091803 144018637 152072631 160170130 168311790 176527602 184812922 193176564 201603251 210106334 218694 288
Operating working capital 7229065 23988 564 21771662 19253090 29727916 32857726 36550 987 39724222 42987 296 46235 301 49485719 52879970 56 306 310 59775385 63215594 66706 811 70 247 482 73808 844 77398 365 81011309 84668 033 88361128 92088 817
Operating Assets
Non-current assets
Property, plant and equipment 47830718 49 484582 56178457 63205246 70538329 78182712 86030144 94147535 102517953 111122793 119943460 128962371 138163524 147532775 157057 940 166728778 176536917 186475741 196 540 267 206727016 217033 896|
Prepaid land lease payments 8164725 8932217 9712599 10522024 11294339 12123366 12965483 13818264 14680122 15550 067 16427527 17312228 18204115 19103293 20009 985 20924510 21847263 22778705 23719353
Intangible assets 11605768 12983926 14402384 15865087 17345979 18866012 20422340 22011673 23630750 25276587 26946 608 28638681 30351119 32082652 33832388 35599771 37384540 39186 696 41006 467
Prepayments, other receivables and other assets 044 6106854 6680950 7264 5% 7870011 8447668 9067 744 9697610 10335453 10980085 11630765 12287066 12948784 13615876 14288422 14,966 587 15650612 16340 791 17037 468 17741031
Operating Invested Capital 53881803 58557 892 65265438 70267526 82055 804 01802398 101917908 112439835 123118130 134204657 145603387 157283183 169234417 181419792 193824725 206432468 219229051 232203145 245345877 258650633 272112861 285729886 299500748
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Annex 5| Cash Flow Statement

(000 RMB)
016 2033E

Operating result after taxes
Depreciation (81538 ) (1366479 (187178 (21413 308) 04.837),
Amortization 44) (2551777) (3488 280) (3813 886) (4148 (4490 290) 0) 1 (5557 601) (5 (6296 830) 3346) 4 061) ( 8) (78273 ) ( 037)
Gross cash flow 14559 748 14207013 15932 355) 18744238 20578677 26 355588 28883778 31405547 34044771 36687971 39346702 42015814 44691501 47370905 50051838 52732590 55411786 58 088 290 60761133 63429 465 66092515 68 749 569
A Working Cash 564893 61073 478508 663 296 348590 354 389 367606 350752 376509 382454 387296 391419 395092 398505 401794 405057 408 368 411781 415338 419075 423021 427202
A Inventories 1627889 2494365 6457541 1010973 2657793 1637261 2637703 2482932 2681784 2731072 2766706 2796681 2823061 2847304 2870451 2893251 2916254 2939871 2964422 2990164 3017310 3046 050
A Contract assets - - 6300286 1372501 721306 733306 760 656 725782 779077 791379 801399 809930 817529 824591 831397 838150 845001 852062 859423 867156 875321 883973
A Trade and bills receivables 19054 246 7543831 (9036533) 17260 252 5781556 5877741 6096 960 5817429 6244608 6343214 6423532 6491912 6552823 6609424 6663974 6718104 6773015 6829618 6888621 6950 600 7016045 7085393
A Prepayments, other receivables and other assets 1355349 1575577 (547 206) 1913953 712373 724225 751236 716793 769428 781578 791474 799900 807405 814379 821100 821770 834536 841510 848780 856417 864481 873025
A Trade and bills payables 4007300 4864202 5694989 7571181 5131946 3161397 5093155 4794307 5178271 5273442 5342249 5400127 5451063 5497875 5542570 5586 595 5631011 5676614 5724020 5773723 5826140 5881635
A Other payables and accrual 1371848 6013698 1069843 (731844) 1193781 735397 1184758 1115240 1204557 1226696 1242701 1256 165 1268014 1278903 1289300 1299541 1309873 1320481 1331508 1343070 1355263 1368172
A Advances from customers (587217) 2849488 (4697 980) 3545964 333567 339116 351764 335636 360282 365971 370605 374550 378065 381330 384478 387601 390769 394034 397439 401014 404790 408791
A Contract liabilities - - 3469 114] 755737 397171 403779 418838 399636 428981 435755 441273 445970 450155 454043 457790 461509 465281 469 169 473223 477480 481976 486 740
A Deferred income 172241 311324 352014 531084 288455 293254 304192 290245 311558 316478 320485 323897 326936 329760 332481 335182 337921 340746 343689 346782 350047 353507
A Tax payable 364617 (325810) (99.928)] 49688 (277773) 675736 62908 (130092) 93771 134617 321719 35778 25232 84354 62787 2112 52122 55063 64166 54632 54487 58331

in Operating Working Capital (17273 588) 2038 056 1736459 (10499 165) (3154469 (3718243) (3198 546) (3288 716) (3273 984) (3276738) (3420916) (3453 355) (3496 445) (3467 938) (3519.309) (3569 133) (3590197) (3618735) (3642540) (3686 710) (3723474) (3758 467)
Net capital expenditures 9231127 11541492 9269172 13876182 15180 659 16506 839 17882480 19195051 20604 005 22035208 23484533 24,949 286 26427782 27919049 29422624 30938412 32 466 590 34007539 35561800 37130046 38713058 40311716
Ivestment in intangible assets 1375039 2791598 3865656 3592235 3929936 4213254 4629317 4969172 5333919 5704426 6079624 6458816 6841566 7221622 7616864 8009 268 8404879 8803796 9206160 9612144 10021951 10435 808|
Investment in capitalized operating leases 527129 662118 432618 1887250 767552 780322 809425 772315 829027 842118 852780 861859 869 945 877459 884701 891887 899177 906 692 914525 922753 931442 940648
Investments in other operating assets 570363 (1195167) 861162 1873452 574095 583 646 605414 577658 620075 629867 637842 644632 650 680 656 301 661718 667093 672545 678 166 684024 690179 696 677 703563
Gross investment (28977 246) (11761 985) (12 692 451)| (31728 284) (23606 712) (25862 304) (27125 242) (28802 912) (30661 011) (32 488 357) (34 475 695) (36367948)  (38286419)  (40148370)  (42105216) (44075 793) (46033389) (48014 928) (50009050)  (52041832) (54086602) (56 150 203)
Operating Free Cash Fl (14 417 498) 2445028 3239904 (12 984 047) (3028 036) 493284 1758536 2602635 3383760 4199614 4871007 5647866 6405082 7222535 7946 622 8656798 9378398 10073362 10752083 11387633 12005913
% growth -117,0% -500,8% -16,1% -116,3% 256,5% 4 30,0% 24.1% 16,0% 15,9% 134% 128% 8,9% 83% 74% 6,7% 5,9% 54%

Note: Some adjustment were made due to the adoption of HKFRS 9 in 2018.
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Disclosures and Disclaimers

Report Recommendations

Buy Expected total return (including expected capital gains and expected dividend yield)

of more than 10% over a 12-month period.

Hold Expected total return (including expected capital gains and expected dividend yield)

between 0% and 10% over a 12-month period.

Sell Expected negative total return (including expected capital gains and expected

dividend yield) over a 12-month period.

This report was prepared by Barbara Choon and llona Shapovalova, Master in Finance students of Nova

School of Business and Economics (“Nova SBE”), within the context of the Field Lab — Equity Research.

This report is issued and published exclusively for academic purposes, namely for academic evaluation and
master graduation purposes, within the context of said Field Lab — Equity Research. It is not to be construed

as an offer or a solicitation of an offer to buy or sell any security or financial instrument.

This report was supervised by a Nova SBE faculty member, acting merely in an academic capacity, who

revised the valuation methodology and the financial model.

Given the exclusive academic purpose of the reports produced by Nova SBE students, it is Nova SBE
understanding that Nova SBE, the author, the present report and its publishing, are excluded from the
persons and activities requiring previous registration from local regulatory authorities. As such, Nova SBE, its
faculty and the author of this report have not sought or obtained registration with or certification as financial
analyst by any local regulator, in any jurisdiction. In Portugal, neither the author of this report nor his/her
academic supervisor is registered with or qualified under CoOMISSAO DO MERCADO DE VALORES MOBILIARIOS
(“CMVM", the Portuguese Securities Market Authority) as a financial analyst. No approval for publication or
distribution of this report was required and/or obtained from any local authority, given the exclusive academic
nature of the report.

The additional disclaimers also apply:

USA: Pursuant to Section 202 (a) (11) of the Investment Advisers Act of 1940, neither Nova SBE nor the
author of this report are to be qualified as an investment adviser and, thus, registration with the Securities and
Exchange Commission (“SEC”, United States of America’s securities market authority) is not necessary.

Neither the author nor Nova SBE receive any compensation of any kind for the preparation of the reports.
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Germany: Pursuant to 834c of the WpHG (Wertpapierhandelsgesetz, i.e., the German Securities Trading
Act), this entity is not required to register with or otherwise notify the Bundesanstalt fur
Finanzdienstleistungsaufsicht (“BaFin”, the German Federal Financial Supervisory Authority). It should be
noted that Nova SBE is a fully-owned state university and there is no relation between the student’s equity

reports and any fund raising programme.

UK: Pursuant to section 22 of the Financial Services and Markets Act 2000 (the “FSMA”), for an activity to be
a regulated activity, it must be carried on “by way of business”. All regulated activities are subject to prior
authorization by the Financial Conduct Authority (“FCA”). However, this report serves an exclusively
academic purpose and, as such, was not prepared by way of business. The author - a Master’s student - is
the sole and exclusive responsible for the information, estimates and forecasts contained herein, and for
the opinions expressed, which exclusively reflect his/her own judgment at the date of the report. Nova SBE
and its faculty have no single and formal position in relation to the most appropriate valuation method,

estimates or projections used in the report and may not be held liable by the author’s choice of the latter.

The information contained in this report was compiled by students from public sources believed to be reliable,
but Nova SBE, its faculty, or the students make no representation that it is accurate or complete, and accept

no liability whatsoever for any direct or indirect loss resulting from the use of this report or of its content.

Students are free to choose the target companies of the reports. Therefore, Nova SBE may start covering
and/or suspend the coverage of any listed company, at any time, without prior notice. The students or Nova
SBE are not responsible for updating this report, and the opinions and recommendations expressed herein

may change without further notice.

The target company or security of this report may be simultaneously covered by more than one student.
Because each student is free to choose the valuation method, and make his/her own assumptions and
estimates, the resulting projections, price target and recommendations may differ widely, even when referring
to the same security. Moreover, changing market conditions and/or changing subjective opinions may lead to
significantly different valuation results. Other students’ opinions, estimates and recommendations, as well as
the advisor and other faculty members’ opinions may be inconsistent with the views expressed in this report.
Any recipient of this report should understand that statements regarding future prospects and performance

are, by nature, subjective, and may be fallible.

This report does not necessarily mention and/or analyze all possible risks arising from the investment in the
target company and/or security, namely the possible exchange rate risk resulting from the security being

denominated in a currency either than the investor’s currency, among many other risks.

The purpose of publishing this report is merely academic and it is not intended for distribution among private
investors. The information and opinions expressed in this report are not intended to be available to any
person other than Portuguese natural or legal persons or persons domiciled in Portugal. While preparing this
report, students did not have in consideration the specific investment objectives, financial situation or
particular needs of any specific person. Investors should seek financial advice regarding the appropriateness

of investing in any security, namely in the security covered by this report.
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The author hereby certifies that the views expressed in this report accurately reflect his/her personal opinion
about the target company and its securities. He/ She has not received or been promised any direct or indirect

compensation for expressing the opinions or recommendation included in this report.

[If applicable, it shall be added: “While preparing the report, the author may have performed an internship
(remunerated or not) in [insert the Company’s name]. This Company may have or have had an interest in the
covered company or security” and/ or “A draft of the reports have been shown to the covered company’s
officials (Investors Relations Officer or other), mainly for the purpose of correcting inaccuracies, and later

modified, prior to its publication.”]

The content of each report has been shown or made public to restricted parties prior to its publication in Nova
SBE’s website or in Bloomberg Professional, for academic purposes such as its distribution among faculty

members for students’ academic evaluation.

Nova SBE is a state-owned university, mainly financed by state subsidies, students tuition fees and
companies, through donations, or indirectly by hiring educational programs, among other possibilities. Thus,
Nova SBE may have received compensation from the target company during the last 12 months, related to its
fundraising programs, or indirectly through the sale of educational, consulting or research services.
Nevertheless, no compensation eventually received by Nova SBE is in any way related to or dependent on
the opinions expressed in this report. The Nova School of Business and Economics does not deal for or
otherwise offer any investment or intermediation services to market counterparties, private or intermediate

customers.

This report may not be reproduced, distributed or published, in whole or in part, without the explicit previous
consent of its author, unless when used by Nova SBE for academic purposes only. At any time, Nova SBE
may decide to suspend this report reproduction or distribution without further notice. Neither this document
nor any copy of it may be taken, transmitted or distributed, directly or indirectly, in any country either than
Portugal or to any resident outside this country. The dissemination of this document other than in Portugal or

to Portuguese citizens is therefore prohibited and unlawful.
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Autonomous Vehicles and the
Potential Impact on BYD

Abstract

The performance of BYD is very dependent on the automobile segment, making it crucial for
an investor to make a more in-depth analysis of the global trends in this area and how that might
affect the company's performance. The introduction of Autonomous Vehicles, even though it is
still in progress and there is still a long way to be fully implemented, will reshape the traditional
automobile market and this way, challenge BYD's leadership position. The competition is
getting fierce with new players aggressively investing, and BYD has to be willing to adapt to

this new context.
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Introduction

The world is on the cusp of a large-scale technology revolution. Technology and innovation are
transforming the automobile industry at an accelerated pace, and there are two major trends in
the market, automated vehicles (AV), and on-demand mobility.

In my individual analysis, | decided to write about self-driving cars, when it is expected to be
implemented and the impact it will have in today’s shape of the automotive market. Despite the
fact that most of us recognize the potential benefits that autonomous vehicles transformation
will generate, it is still in an early stage of development and implementation.

| intend to start by identifying the essential landmarks of autonomous vehicles and have a sense
of its level of implementation and development. Formerly, | will analyze the impact it can
potentially have on our model valuation, more specifically on the automobile segment
valuation, and this way understand how the autonomous vehicle in China could affect future
conditions of BYD. Finally, I will structure different scenarios, including this impact, and
discuss the likelihood of each one as well as its consequences on forecasted periods of each one
of the scenarios.

Obstacles and benefits

The implementation of autonomous vehicles is recognized by governments around the world
to be a valuable change that could bring several social benefits, namely increased transportation
security, efficiency and on the top of that greener cities. But it is also a challenging industry
with many obstacles to be mitigated, such as engineering developments, regulatory constraints,
lack of automobile industry with standardized technology, and issues regarding consumer
acceptance and trust.

The race ison

Self-driving vehicles have their primordial experiments at the end of 20" century, but it is only

in 2016 that we start to see significant actions in this field with the beginning of the process of



creation of the Innovation Strategy Development for Connected and Automated Driving,
CARTRE and SCOUT by the European Commission.

In 2017 there were two major events in this regard: Audi implementation of the first model with
automated driving component at a limit speed of 60 km/h maximum, and Waymo
announcement of the beginning of first tryouts of driverless cars, declaring that its cars
throughout the year covered approximately 6.5 million kilometers in public roads.

In recent years (2018 and 2019), we saw a more significant move towards this with a dozen
countries joining this project. From Volvo, BMW, Mercedes Benz, Chrysler, and Ford to
Bosch, Uber, and Apple, started working individually or in collaboration on this highly
competitive and rapidly advancing, autonomous vehicle race. It is considered by the IHS Markit
that the global sales of AV will increase from 51 thousand units to 33 million, between 2021
and 2040.

In this field, with increasing attention from both traditional automakers and leading innovators
from the tech industry, which already accounts for billions of dollars invested in the
development of a higher level of automation, several measures, and tools of analysis and
evaluation were developed. In my analysis, | will give a deeper view of two of them, the ones
I think are of major importance, and that better describe the stage of implementation that AV is
positioning, which are the level of driving automation and the Autonomous Vehicle Readiness
Index (AVRI).

Levels of driving automation

SAE, the Society of Automotive Engineers, plays a vital role in the interpretation of the level
of implementation of this innovative market since it created a map (Annex 1), where it
characterizes in which stage, from 0 (fully manual) to 5 (fully autonomous), of automatism an
automobile is inserted, this metric serves as the industry most-cited reference for automobile

intelligence level and automation capabilities level.



Despite the investment and beliefs in the future of autonomous vehicles, it was only reached
private vehicles qualified as level 2, the Autopilot Tesla, the Cadillac Cruise System, and the
Traffic Jam Pilot Audi A8. At this level, there is some level of automation being the automobile
able to manage both steering and acceleration and deceleration of advanced driver assistance
systems (ADAS) capabilities autonomously. And level 4 ridesharing vehicles, for example,
NAVYA is already selling level 4 shuttle and cabs in the U.S., with a maximum range of speed
of 55 km/h, and WAYMO recently launched a self-driving taxi service. The level 4 vehicles
already have high driving automation, where the automated system monitors the driving
environment.

There is still no evidence of level 5 cars, not because of technological developments but because
of regulatory, technical, safety, behavioral, and legal issues.

The AVR Index

The AVRI is an index design to concede a level of preparation and openness to AV technology
among 25 countries.

This index is calculated taking into account the following indicators: Policy and Legislation,
Technology and Innovation, Infrastructure, and Consumer Acceptance. It combines 25
variables among the four pillars to come up with a single score for each country (Annex 2).

China positioning and stage of implementation

Autonomous vehicles are revving up in China, despite the latecomer to the self-driving cars
that only happened in 2018. China started investing a lot in this area and is showing relative
improvements in the technology and innovation on autonomous driving technologies.
Regarding the level of driving autonomous in 2019, China is producing vehicles of level 3 of
driving automation, and the optimists believe it would exist a mass deployment of level 4 and
above cars, meaning vehicles considered to have automated driving features.

If these beliefs turn out to be a reality, they will represent extensive adjustments in the

automobile industry, shifting the market share of the mobility market value away from products
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(producers and sellers) towards mobility services providers (paying for transportation, e.g.,
"robo-taxis"). Additionally, it will represent significant changes in the volume of units sold,
considerable restructuration in automobile companies' technological standards, and a sizable
increase in competition between the traditional automobile producers and new autonomous
vehicle producers.

Respecting to AVRI, China is positioning in the 20th place in the ranking, and it is considered
to have a lot of policy and legislation constraints still and to be a good positioning country with
regards to consumer acceptance. There are countries with much better prospects of
implementation of AV shortly, for example, the Netherlands, the readiest country in the world,
already implemented autonomous vehicles on public roads in 2019.

In 2018 China started to show essential movements in this area, with the Chinese government
allowing for the first time to conduct official tests of AVs on public roads.

IHS Markit, a research firm, predicts that by 2040 China will sell 14.5 million units of
autonomous cars out of the 33 million units estimated. Nevertheless, some specialists believe
that the introduction of AV could be slower due to China's complex traffic and the high number
of cars. AV has to be able to adapt to road conditionings and aggressive driving behaviors.

Impact of Chinese implementation of AV in BYD

BYD’s total revenues in 2018 depended 59% on the Automobile and related product segment,
hence it is expected to face many changes in future periods related to this implementation. |
predict the introduction of AV in the Chinese market to harm BYD revenues in this segment,
mostly because of two reasons.

Firstly, we see a lot of new Chinese companies entering this market, both traditional and high
tech companies that are investing much more aggressively in this area than BYD; some of them
are already performing tryouts of autonomous vehicles. BYD, with a leadership position in

China, is probably going to lose some market share with all this competition.



Additionally, autonomous vehicles will likely shift a lot of market share from the automobile
product itself toward transportation services. This change will create drastic changes in the
conceptual automobile business model, causing a decline in the sales volume in China.

For my analysis, | created two different scenarios. In the first scenario, 1 considered an
optimistic view where | believe that the market share declines both due to competition (entering
of tech companies) and due to the increase in automobile servicing which will cause a decrease
of 0.02% per year from 2030 onwards until it reaches a cumulated 1% loss and it stabilizes.
This impact starting in 2030 is consistent with the consensus of the implementation of AV in
China 10 years from now. The second scenario will be more conservative, which believes that
the same impact will occur, but due to environmental complexity and regulations constraints,
the AV will only be implemented in 2032. In both scenarios, the decrease in automobile
segment revenues will reflect in a reduction of the share price to RMB25 (Annex 3).

Conclusion

Summing up, the implementation of autonomous vehicles in China is a concerning topic for
BYD, since it challenges BYD's dominant position in the automobile segment. This change will
disrupt the current automobile industry; nevertheless, despite the optimists, it is still a reality

that is far from being implemented.

Annex 1: Level of Driving Automation Annex 2: AVRI Ranking Annex 3: Forecasted Growth for Automobile
Segment
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	Investment Summary
	We issue a SELL recommendation on BYD Company (BYD or ‘the Company’) Limited A-shares with a Sum-of-the-parts-based price target of RMB 42.30/sh, which corresponds to an 11.2% downside to the current price. Despite being an industrial conglomerate, we...
	Business Description
	Company overview
	Founded in 1995, BYD Company Limited initiated as a battery producer and entered the automobile market in 2003. Nowadays, BYD is mainly engaged in the automobile business, which includes traditional fuel-engine vehicles and new energy vehicles (NEV). ...
	The Company has its geographical presence in various regions including Hong Kong, Japan, Europe, India, Mexico, the US, and Brazil, being the core business settled in the People's Republic of China (hereafter ‘China’), which accounts for 87% of the to...
	Automobile and related products segment
	BYD's automobiles and related products segment is engaged in the manufacturing and sale of automobiles and auto-related components, namely fuel cars, auto parts, dual-mode electric vehicles, and pure electric vehicles. The representative models are co...
	Broad product portfolio: BYD manufactures and sells a wide range of products, namely automobiles and related products, electric forklifts, mobile handsets, IT products, batteries, and battery energy storage stations.
	Robust financial performance: BYD has experienced healthy financial growth over the last years. The Company recorded revenues of RMB 121,791 million in FY2018, suggesting an increase of 18.6% YoY. The net income has remained around 4 billion RMB throu...
	Heavy dependence on China: A large part of the Company's revenues derives from the Chinese market – 87% in FY2018. Indeed, this heavy dependence on the domestic market makes BYD vulnerable to shifts in the economic and political situation of the count...
	Regulatory constraint: BYD is highly dependent on Chinese government grants and subsidies; thus, small fluctuations might have a significant impact on profit margins, increasing both variable and fixed costs. Hence, regulations represent a strong cons...
	New product launches: As a result of its intense R&D program, BYD has been focusing on new product launches for better growth opportunities, as the case of the latest 12-meter e-bus model unveiled in Busworld Europe in Brussels, in October this year. ...
	Strategic partnerships: Strategic initiatives as partnership agreements boost the Company's financial growth and consolidate its market position. For instance, in November this year, Toyota Motor Corp and BYD announced to establish a joint venture to ...
	Intense Competition: BYD faces stiff competition from large automotive manufacturers across various markets, with main competitors being China BAK Battery, Hunan Corun New Energy, and Scud Group Limited, among others. This rising competition may resul...
	Increasing costs of inputs: The rising costs of raw materials, namely processed metal and steel, could negatively affect the operational costs of the Company, which would not reflect in BYD's prices, given the intense competition. Hence, it would take...
	Ceasing contracts with joint ventures: Currently, BYD has know-how in the industry and operates under efficient target (economies of scale on automobile production), which partially comes from strategic partnerships the Company has. The likelihood of ...
	Foreign exchange risk: As the Company exports to 43 different countries, a significant proportion of sales is denominated in foreign currencies, more precisely, the Company's income and expenditures are mostly settled in RMB and US dollar. BYD is expo...
	US-China trade war: US-China relationship is at its worse in 40 years, and, as a consequence, consumer confidence is weak. The ongoing trade war between the US and China superpower economies has resulted in a sharp decline in bilateral trade, higher p...
	Shareholder structure
	The total number outstanding BYD’s shares is 2,728,142,8552F . Accordingly, 915,000,000 shares are listed on the Stock Exchange of Hong Kong LTD. (H-shares), and 1,813,142,855 are on the domestic Shenzhen Stock Exchange (A-shares), all fully paid up. ...
	BYD’s largest shareholder is its executive director, Mr. Wang Chuan-fu, with 512,623,820 A-shares (18.79% of the Company’s total issued capital). Additionally, he holds 3,727,700 A-shares in an Assets Management Plan. The second more significant share...
	Regarding H-shares, BYD’s largest investor is Berkshire Hathaway, Inc., an American multinational conglomerate holding company owned by Warrant Buffett, which holds 225,000,000 H-shares, corresponding to 8.25% of the Company’s capital.
	The average 3-month trading volume is 75.35k with a turnover ratio of 0.15%3F  which points out a low turnover frequency of BYD stocks in the market, being, thus, an illiquid stock.
	Dividend Policy
	The Company’s dividend policy focuses on providing investors with reasonable investment returns while maintaining the sustainable development of the Company. If the cash dividend conditions are satisfied and the capital needs for the normal production...

	Corporate Governance
	Automobiles and related products

	Internal combustion engine (ICE) vehicles slowing down
	The automotive industry is being pushed and pulled in several directions, as an effect of strong global trends. Automakers are rushing with the implementation of technological advancements to align their products with the stringent new regulations, wh...
	Actions by several countries had been taken to phase-out internal combustion engines, with effective dates ranging between 2025 and 2050. In 2017, the vice-minister of Industry and Information Technology (MIIT) of China, Xin Guobin, announced for the ...
	Given this critical disruption, we do not predict a bright future for the ICE industry. In China, production volume has shown a decreasing trend over the years, despite 2018 being an exceptional outlier. A continuous decline is expected, being approxi...
	NEV nearing the tipping point
	Contrarily, new electric vehicles (NEV) had been on the rise for several years, underpinned by policy measures to promote the deployment of EVs. The global electric car sales exceeded 5.1 million in 2018 when compared to 3.1 million in 2017, almost do...
	Several factors have shaped NEV attractiveness, mainly governmental policies and regulations, the pump price of fuel, as well as the total cost of ownership (i.e., purchase cost and running costs), and reducing emissions mentality.
	Policies and regulations had been the success factor of NEV manufacturers. Measures as the development of power-charging infrastructures, fuel economy standards, and subsidies on low-emissions vehicles are critical economic instruments helping to brid...
	On the other hand, the demand for electric vehicles is driven by increasing concerns with volatile – and rising – petroleum costs. The price of Brent crude oil was used as a benchmark price on the world market. Oil prices climbed steeply in 2017 and 2...
	Industry potential offset by policy headwinds
	In 2009, China and the other nine countries initiated a project called New Energy Pilot Cities, which aims at supporting electric vehicle manufacturers through significant central subsidies and other preferential policies. These pilot subsidies and su...
	While having aggressive targets for the endorsement of NEVs, paying subsidies is, indeed, an expensive way of government accomplishing its goals. Despite up-to-date data not being publicly available, China’s central government announced it handed out ...
	The subsidy pressure triggered a downturn of the world’s largest NEV auto market, with a slowdown of growth rates in 2019. Indeed, by year-end we expect 8.4% YoY growth from 86.4% YoY in FY2018. Domestic companies are paying for government cut on subs...
	Hence, China – the world's leading market player – expects a slowdown in the overall NEV sales. However, we outlook the industry to adapt to the new framework, and, in the long-run, we expect the Chinese BEV and PHEV market to converge to a ~4% YoY gr...
	Bold public sector electrification program
	The global stock of electric buses (e-buses) increased by 25% in 2018, reaching about 460 000 vehicles7F , pushed by mandates to promote electrification of public transportation and supplemented with subsidies for e-buses.
	A complimentary market driver is a lower cost of ownership when compared to diesel buses. Indeed, electric buses traveling between 40,000 and 50,000 km/year are already cost-competitive in regions with high diesel taxation regimes, assuming that batte...
	China – the most promising country in this sector – accounts for 99% of the global market, summing a total of 400 000 e-buses registered in 20189F . BYD has a significant presence worldwide, majorly in China, but also in Europe, where it grabs a 20% m...
	Electric trucks striving for a clean air
	We consider the truck industry a homogeneous segment. Since 2010, it has been steady at a 3%11F  growth rate level worldwide, and there is no expectation for significant disruption in the industry.
	China remains the world's largest national truck market by volume, presenting in 2017, 1.3 million units sold, which contributes 40% to the global units sold12.
	In recent years, electric trucks (e-trucks) appeared in the market as a cheaper alternative to traditional trucks while also decreasing the amount of local pollution significantly. E-trucks seemed to be the right solution since there was a government ...
	Mobile industry Overview

	Over the last years, we have seen China developing into the second-largest economy in the world and penetrating in numerous industries. One of the most critical presences has been the mobile market, where China has a leading position. The Chinese indu...
	New 5G phones brought a higher share of metal mid-frame, which overcomes the recent declining trend on metal case industry. The metal case is expected to record a high level of growth by end-2019 and 2020 while stabilizing after that.
	Over 2019, BYD's principal partner, Huawei, has gained significant market share in the market, with a 66%12F  3Q19 YoY growth in volume. We expect this strong performance to be held in 2019 4Q and 2020, driving BYD’s demand.
	Rechargeable batteries industry in China

	Lithium-ion batteries have gained momentum since the turn of the century, and China is in the driver's seat. On the supply side, in early 2019, there were 31613F  gigawatts-hour (GWh) of global lithium cell manufacturing capacity, and China accounted ...
	From a demand perspective, global lithium-ion battery sales reported a robust increase of 114.6% YoY in FY2018, expecting a 43.0% YoY growth by end-2019. The major factors driving the industry are the emergence of energy storage systems for both comme...
	BYD’s operational business was valued using a Discounted Cash Flow (DCF) model. This model yields a price target of RMB 42.30 for A-shares on the going concern principle. Our assumptions included a WACC of 7.7% (beta of 0.50 and a risk-free rate of 3....
	For our valuation and to achieve more accurate forecasts, we have performed an individual analysis for each segment of BYD's activity. Within each segment, the main drivers that better describe its future performance were defined.
	Automobiles and related products
	For the automobile segment, we performed an individual analysis for each product of the Company's sales mix (ICE, BEV, and PHEV, E-buses, and E-trucks).  BYD's automobile sales were forecasted as a function of units sold – taking into consideration in...

	Negative outlook for ICE vehicles
	BYD believes that the transition to electric vehicles is an essential step to a less pollution technology and environment, as well as lower dependence on oil supply. Indeed, when considering China’s economy size, its domestic reserves are modest, and ...
	Based on our trend analysis of the volume of ICE vehicles produced in China, between 2013 and 2019, we estimate a gradual decline of this market, ranging from -0.8% YoY to -0.1%YoY for the forecasted period, grounded on the globally declining demand f...
	Taking into consideration BYD's announcement on the phase-out timeline for the ICE vehicles, we expect its market share to decrease over the years. In 2018, BYD accounted for a 0.6% share of the total volume produced, which is suggested to decline ~0....
	China’s government power cut
	The subsidy cut for NEVs in 2019 has caused BYD's momentum to slow down while taking a hit on margins. On average, we outlook a 17% subsidy decrease for BEV, a 55% decrease for PHEV, and 45% for e-trucks, while subsidies on e-buses are supposed to nea...
	BEV & PHEV drowned
	Some strong competitors, like Volkswagen, are leveraging top-tier battery suppliers, namely CATL and Nidec, to bring highly competitive products to the market. Also, the newly built Tesla's Shanghai plant puts BYD under pressure. All factors combined ...
	However, we acknowledge BYD's market position while an industrial conglomerate, its upper-stream integration, and brand perception in China, expecting a positive growth over the next years after the subsidy cut recovery, in line with the industry tren...
	Apart from its vertical integration and economies of scale, BYD has been leveraging its strategic partnerships. In November this year, BYD and Toyota Motor Corporation announced that they had signed an agreement to establish a joint R&D company for ba...
	We remain positive on the NEV market prospects and anticipate that a continuous demand from customers, supplemented by innovation and investment in technology will accelerate the NEV hike in the long-term with both units’ growth and revenues stabilizi...
	Electric trucks on a stable rise
	By October 2019, BYD's electric truck sales volume has not shown significant signs of improvement, experiencing an increase of 231 units since December 2018, which corresponds to a 3% CAGR.
	We outlook the electric trucks segment as a promissory market, which will remain growing at a moderate rate of approximately 3.7% YoY. This growth rate derives from the constant substitution of distribution companies of fuel trucks by electric trucks,...
	E-buses hit the road
	BYD is the leader in the e-buses market segment, with 12 960 units sold in 2018, slightly down from the 14 873 units in 2017. Overall, we outlook the in-country sales to remain stable while leveraging foreign procurement and continuous government supp...
	The e-buses boom derives mainly from the environmental regulation strictness and consequent reduction of ICE buses. Based on the declining trend of fuel buses, we anticipate a 6.8% YoY growth for e-buses by year-end. Consistent increases in sales are ...
	Average selling price
	To accommodate different price levels of distinct vehicle types in our revenue forecast, the average selling price (ASP) was estimated for each category, based on the most sold models. As such, ICE passenger cars account for RMB 80k, RMB 180k, and RMB...
	Mobile Handset Components and Assembly Services
	The major drivers for the mobile segment revenues are the demand for mobile phones and the average price per unit of mobile phones in China.
	On the demand side, we outlook a stable ~1.5% growth of the total volume of mobile phones in China over the years, with a slight increase in 2019, 2.3% YoY, due to a robust 5G product pipeline. As for the ASP, similarly, a consistent increase of ~2.5%...
	We anticipate a strong FY2019 and FY2020 for BYD, and, hence, we are bullish with revenues expectations of RMB 44bn/46bn (6.4 % YoY), driven by 1) rise in assembly service to Huawei, Samsung, Xiaomi (main clients), given also the increase in revenues,...

	Huawei and Apple partnership in the 5G era: We expected BYD to benefit from the penetration on new Apple’s product line, as well as outlook a growth in Huawei’s casing and assembly supplied by BYD and expansion of Huawei to India, Brazil and Hungry, w...
	Multiple market integration: BYD growth will come from numerous markets, including tablet, computing, and consumer application, given BYD’s diversified product portfolio. It will deliver a higher gross margin and help to stabilize the future growth.
	BYD’s revenues were forecasted as a function of the industry's volume and prices, embodying the major industry trends.  As a result, a growth of 6.4% YoY is estimated by end-2019, while stabilizing ~4% YoY by the end of the forecasted period.
	Researchable Batteries Segment

	In line with the industry trends, BYD's rechargeable batteries segment is driven by battery capacity expansion, as well as more cost-efficient types of batteries (Annex 1).
	Battery expansion continues
	BYD’s power battery capacity - the primary revenue driver - has been increasing throughout the years to address the rising demand and to reap the benefits of economies of scale.
	According to China Lianhe Credit Rating Co., BYD's battery capacity expanded from 9GWh in 2015 to 28GWh in 2018, with three significant plants, namely: Huizhou (2GWh), Shenzhen (14GWh) and, newest opened 24GWh power battery factory in Western China's ...
	Currently, a battery factory in Chongqing is under construction and will have an annual capacity of 20GWh, increasing total battery power to 60GWh in 2020. Likewise, BYD announced its plan to construct a plant with a yearly capacity of 30GWh in Xi'an....
	Taking into consideration the growing demand for lithium-ion batteries and the robust performance of the business segment, we forecast a significant increase of power capacity for the upcoming years, with consistent investment being made, stabilizing ...
	Optimistic prospects
	When analyzing the segment performance between 2015 and 2018, a considerable portion of revenues, nearly 75%, is explained by variations in the battery capacity of BYD, being the rest 25% split between average selling price changes and other non-recur...
	The energy capacity utilization rate remained stable throughout the past years, around 76%; hence, we forecast it to persist continuously for the future period, being the installed capacity the primary determining factor.
	The segment revenues were forecasted as a function of battery capacity utilization (GWh). As such, we are positive on short-term prospects for the revenues growth, growing roughly ~20% in the next three years, with smoother growth after 2021.
	Optimistic forecasts have been built around not only in-house demand arising from new energy vehicles hike, but also the estimated NMC battery sales to external clients, which are expected to take off starting in 2020. In August 2019, the Airbus China...
	On the costs side, considering the current shifts in the cost structure of batteries produced, a complementary study was conducted (for a more in-depth analysis, see Annex 1). Costs of the goods sold were forecasted as a function of raw material price...
	WACC
	Since BYD operates in distinct industries, to find an accurate cost of capital, we estimated two distinct WACCs - one for the electronic component (mobile segment) and one for the automobile and batteries segment. It is worth notice that the automobil...
	As such, the peers' sample, which we believe better defines the industry, was selected based on several criteria. Firstly, we restricted the potential Company’s peers only to Chinese ones, given that BYD’s operations are mostly centralized in China. S...
	Additionally, for the electronic part, we selected peers that operate in the components and mobile servicing industry, whereas in the automobile/battery segment, peers on the electric automobile industry were selected.
	The final WACC was calculated by a weighted average of the electronic and automobile/battery component, considering the weight of the business revenues, which led us to a WACC of 7.7%.
	Risk-free rate & Market risk premium: The estimated risk-free rate was 2.29%, using the 10-year China Treasury bond return as a proxy for the risk-free rate and adjusting for the existent country risk premium of 0.98%16F . The market risk premium (MRP...
	Cost of equity: The cost of equity was estimated considering 11 BYD’s peers, which were elected based on their raw beta as long as comparables with an entirely different beta from BYD would not be a good estimator for the industry forecast. Raw beta w...
	The unlevered beta of the industry was computed by the weighted average of each stock’s beta with the market capitalization, prompting a beta of 0.69. In this estimation, BYD was also included to define the forecasted industry. The beta levered was ca...
	Cost of Debt: In order to derive an adequate cost of debt for the Company, a synthetic rating model was used, which resides in rating a firm based on its financial characteristics. Given the BYD’s interest coverage ratio of 2.59 and taking into consid...
	As the Company’s capital structure and its financial ratios are not expected to suffer any significant changes, the bond’s rating will remain approximately constant and, thus, the BYD’s cost of debt.
	Capital Structure: The capital structure was forecasted to converge to a target industry D/E ratio of 0.5, which goes in line with BYD's strategy to reduce the gearing ratio as low as possible. The target ratio was calculated by a weighted average of ...
	Cash Flow Growth and Terminal Value
	The growth rate has significant fluctuations over the forecasted period, however, converging to a stable rate in the long-run of around 4.9%, the terminal growth rate of our valuation.
	Accordingly, the terminal value was derived with a WACC of 7.7% and a terminal growth rate of 4.9%, arriving at RMB 113,149 million.
	Sensitivity Analysis
	In order to verify the accuracy of our final recommendation, a sensitivity analysis was performed regarding our main assumptions. Our analysis aimed to study the effect of a different set of growth rates and WACCs on the share price, i.e., the final o...
	Despite the opposite effects on the share price, our valuation model is more sensitive to changes in WACC.  Indeed, considering a stable terminal growth rate of 4.9%, and with incremental variations of WACC (0.15%), only a cumulative decline of 0.3% w...
	On the other hand, while assuming a stable WACC of 7.7%, only fluctuations over 0.2% on growth will change our recommendation to HOLD the stock, however never issuing a BUY rating.
	Concisely, while assessing the riskiness of our model, we confirmed that it is grounded on reasonable input variables and assumptions since most of the computed values do not alter our final recommendation.
	Scenario Analysis
	As complementary research, we performed a scenario analysis, considering a bear (more conservative market, i.e., with 0.1% decrease in segment revenues throughout each period), a basic (our key market predictions) and a bull scenario (more optimistic ...
	Our forecast is more sensitive to variations in the automotive business; hence, positive movements in this segment will materially add value to the Company. A bull scenario in the automobile market will result in a 267.7% increase in the share price, ...
	The rechargeable batteries segment has a lower impact on the Company's valuation, given its reduced relative share in the sales mix (7%). In a bull rechargeable batteries market, the target price increases by 11.4%, while decreasing 8.5% in a bear sce...
	Mobile segment changes in the opposite direction, meaning that in a bull scenario, the share price drops 4.3%. Indeed, the upside impact on operational results originated by the increase in profit is more than offset by the rise in the invested capita...

	Financial Analysis
	BYD has presented a stable and consistent financial performance over the past years, with positive operating results of around RMB 8 billion (before taxes) in FY2017 and FY2018.
	Revenues have been steadily increasing in all business segments, despite a flatter growth rate of rechargeable batteries and mobile segments, 2.8% YoY, and 4.1%, respectively, in FY2018.
	In the Company’s cost structure, costs of goods sold (COGS) have the most material weight, being ~77% of revenues in FY2018. There is evidence of a slight pressure on operating margins, with an increase of ~3% of COGS weight from 74% in FY2016. The gr...
	Selling and distribution expenses, as well as Administrative expenses, remained stable throughout the years. Contrarily, Research and Development costs have grown at a rapid pace, increasing ~150% since FY2015. Currently, R&D costs represent 4.1% of s...
	Overall, costs are estimated to remain stable in the forecasted years. Costs of goods sold of the automobile and related products will remain at ~83.4% of sales while expecting ~72.7% of sales for the mobile segment. Taking into consideration the Comp...
	Regarding EBIT, EBIT margin, which ranges between 6% and 8%, goes in line with its competitor’s values of 7.5% on average in 2018. For future periods we estimate the margin to follow the past trend, ranging between 7% and 9%.
	ROIC/ WACC
	A company's fundamental governing objective is to allocate capital efficiently so that the return on capital exceeds the cost of capital. A core test of success is whether one dollar invested in the business generates more than one dollar in the marke...
	By looking at the Company from an ROIC standpoint, it converges to WACC over the forecasted period, despite some fluctuations in between, which is supported by the macroeconomic theory. Indeed, abnormal ROIC over the WACC is not sustainable in the lon...
	Furthermore, ROIC decomposition was performed to identify whether the Company has a competitive advantage and what lies in the foundation of that advantage. ROIC was broken down into NOPAT margin and invested capital turnover, being respectively 7%  a...
	Despite being a good measure of a company's efficiency when allocating capital, ROIC has some limitations since it provides the rate of return generated on capital that already has been invested, sometimes a long time ago. In our analysis, we consider...

	Investment Risks
	Possible upside risks: 1) Unexpected increase in New Electric Vehicles, beating market expectations, and leading to better than forecasted revenues. 2) The battery composition transition from NCM 532 to NCM 811 to be faster than expected, decreasing b...
	Possible downside risks: 1) Weaker demand for NEV, which can cause the computed NEV volume unit sales to be overestimated. 2) An unexpected sharp increase in Nickel price, leading to higher battery costs than estimated. 3) Lower than expected growth i...
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