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The Era of Innovation

Inheriting from the past and ushering in the
future, the Chinese society has entered a new
phase, standing on the center stage of the world.
The vibrant new era has made hundreds of
millions of Chinese people enjoy the convenience
and beauty of living. Reshaping innovation
mechanism, inspiring creativity while cultivating
emerging business types and new markets, these
endeavors not only elevate people’s happiness,
but also infuse new energy for transforming and
upgrading various fields of socioeconomy.

Innovation means to lead an era. Riding the
global wave of innovation, numerous Chinese
technology corporations owe their success to
innovation and hard work, and are marching onto
the global stage. Whether it be through foreign
resource strategies or recruiting international
talent at overseas research centers, Chinese
corporations are gradually expanding outside the
country in this emerging new age. HSBC is proud to
be riding this wave alongside these corporations.

To stand out in a unique market allows for
great opportunities to emerge and flourish,
regardless of the challenges of the time. These
times call for innovation, and innovation requires
drastic change and continuous evolution. It is
obvious that innovation can give life to a new
economy driven by technological advancements,
comprehensive health, education, and
professional services. These gifts are a future
brought to us by innovation. This gift inspires

and encourages us to strategize a better way for

the financial industry to usher in the new era.

HSBC has always boasted a cautious and steady
style. We strive to deliver powerful and true
information to our clients, while standing side
by side on the road to innovation. The majority
of our partners are innovative companies with
whom we have continually explored better
methods of providing superior services based
on "innovation". We are very pleased to have
jointly published the "2017 Innovation Report
of Corporations in China" with CBN Research
Institute and School of Management Zhejiang
University. The publication entails the behaviors
of innovation and the innovative efficiencies of
Chinese companies using big data, in the hopes to
inspire ideas and actions from corporations.

Innovation is much like DNA; it cannot be mass
produced or copied, and does not imply absolute
causality. However, we can derive knowledge
from past experiences in business. We would
like to offer our gratitude to our partners at CBN
Research Institute and School of Management
Zhejiang University, and every company
interviewed in the report for their self-less
sharing on their experiences in innovation, and
participations in the discussions of the pros and
cons of the path to innovation.

HSBC has always grown alongside its clients.
In the future, we hope to focus on product
and technology as well as form partnerships
with innovative companies with foresight and
ambition. We shall continue to improve our
products and services while we decode the new

economy and explore a new eral!

dean of the School
of Management at
Zhejiang University

Wei Jiang

Disrupting the World by

Innovating

This is an era for China, the one that would be
written into human history.

In this era, we are disrupting the world by
innovating in China. The most powerful force
of the disruption comes undoubtedly from
innovation-driven enterprises. In this era of
changes, a number of leading enterprises,
such as Huawei, Alibaba and Tencent, has
been disrupting the world and showcasing
their talents on the global stage. Amazingly,
we observe that the Chinese business tycoons
presiding over these enterprises, including Ren
Zhengfei, Jack Ma, and Pony Ma, are creating
new history along with their peers like Steve
Jobs, Elon Musk and Mark Zuckerberg.

In this era, enterprises are disrupting the
world by innovating business model. In the past,
our understanding of innovation focused on
technological level; while today we recognize
that innovation is all-pervasive with every
factor being permeated with a breath of
innovation. Today’s organizational patterns are
nowhere like those back in Weber’s days; today’s
production styles are no longer those practiced
in Taylor’s times; and today’s firm boundaries
are not those defined by Coase’s theory. Indeed,
innovation in today’s world has disrupted the
business model of companies. It is the company’s
power to disrupt the traditional organizational

economics through changes of organizational

context, infrastructural facilities, market
relationship and labor relations.

In this era, business leaders are creating new
production functions by innovating the core
competences. Today, the company’s strategic
assets are no longer capital, land, and labor as
proposed by Solow, or merely technological
progress as put forward by Cobb-Douglas, but
enriched by new production factors comprising
knowledge, intelligence etc. Entrepreneurs are
restructuring new production factors through
innovative practices. We are rightly proud that
Chinese enterprises constitute an integral part
throughout and put out the call “let’s disrupt the
world! To disrupt or to be disrupted.”

As a pioneer of innovation research institute
in China, the School of Management Zhejiang
University is duty-bound to record this history.
In retrospect, when the lone rangers of the
University’s innovation research team began
their exploration of the rules of enterprise
innovation 30 years ago, the term “innovation”
was but a newly-engendered concept even in
academic circles, let alone being “out of the
world” in business community. Thankfully
however, the concept of “enterprise as the
main entity of innovation” proposed by our
innovation research team 20 years ago received
recognition by the far-sighted national leaders,
despite the fact that “innovation” back in the day
was for enterprises merely a fancy decoration.
Even more encouraging for us is that the Total
Innovation Management (TIM) theory as
originally proposed by our innovation research
team more than 10 years ago has turned into
the nation’s key strategy today. It has become
a consensus that “innovation” is the prime
ingredient building a company to last.

There are no bad industries, only passive
enterprises. There are no ill times, only

mediocre brains. Innovate or die, disrupt or 3



be disrupted. This is a time to forge ahead or fall
behind, a time to swim or sink. Only by seizing
opportunities and thinking unthinkable will you
stay ahead of the game in this great era. Armed
with our mission, responsibility and passion, the
School of Management Zhejiang University has
always been and will continue to walk together
with our partners on the path leading the future

of innovation.

CEO of
YICAl Media Group

“ Zhou Jiangong

Quantifying
Innovation

Innovation is a company’s means of survival.
Indeed, the lifespan of listed companies is
now getting shorter. This is also the case for a
product’s life cycle, along with faster generation
change. Companies that fail to innovate will
be rendered obsolete due to intense market
competition.

What then, is innovation? The most common
definition for innovation was coined by Austrian-
born economist Joseph Alois Schumpeter,
detailing the introduction of a new combination
of production elements into a production system.
Such elements should in themselves be new,
as should their combination. The purpose of
introducing such elements in any combination is
either to improve production or to provide better
products and services, thereby creating value.
Any invention or line of research that does not
create value cannot be considered innovation.

Who innovates? Companies or enterprises.
Innovation by companies includes research
and development, as well as innovations in
technology, management, model, brand, and
organization in order to give them a competitive
advantage. A period of active entrepreneurial
innovation is often accompanied by creative
changes in the market's environment such
as the reform and opening up of the Chinese
economy, a combination of population bonus

with the market, and the establishment of a

capital market. These can provide a significant
impetus for entrepreneurship and the growth
of companies. Sometimes, it can be a wave of
technological innovation sweeping over all
industries that leads to the creation of new
industries, the re-invention in old industries,
and cross-industry integration.

How does one quantify innovation? There are
various standards for measuring innovation for
different stages of a company's growth, as well as
for different industries. I believe that companies
with a relatively stable business model and in
relatively stable industries should quantify
their innovations by way of results. Innovative
companies normally have higher productivity.
Using similar benchmarks to compare companies’
innovativeness, their economic indicators would
be a significantly better resource for assessing
this. Some innovative companies that are
considered leaders in their own industries can
even bring about positive impacts outside of their
industries.

The "Report on Innovation and Development
by Chinese Enterprises”, jointly authored by
the CBN Research Institute and the Zhejiang
University School of Management, and presented
by HSBC Bank (China) Company Limited,
consisted of a sample of 1,264 companies
listed in the Shanghai Stock Exchange to

carve out a picture of the innovative ability of

Chinese companies. Five listed companies were
selected to undergo an in-depth analysis. The
report concludes with some recommendations
for creating a more innovation-friendly
environment in China.

These companies essentially represent
China's industrial economy. One can see that the
vast majority of such companies are in highly-
competitive industries. In recent years, they have
begun to devote greater attention to innovation,
and as such, have made appropriate investments
in this regard to improve efficiency. Consequently,
they have garnered impressive results in terms
of growth and return. Many such companies take
active steps to embrace the Internet, big data,
and cloud computing in an effort to improve their
operating efficiency. At the same time, China's
capital market is beginning to accommodate a
greater number of innovative enterprises with
greater risk and growth potential.

Chinese companies that can successfully
embrace innovation are beginning to show their
global value. By the same token, China's capital
market is beginning to attract the world's most

innovative companies.

A=



64.

I

The Innovative Strength of
Chinese Corporations

{63

I

innovative business cases

e

I

How do we create an environment
that inspires innovation

(123 )

IV

Concluding remarks

C1a1)

CHAPTER 1

The Innovative
Strength of Chinese
Corporations

P063-
086

>

I
Innovation has become an

important force that drives
Chinese companies to be
truly competitive on the

global stage.




CHAPTER1
THE INNOVATIVE STRENGTH OF CHINESE CORPORATIONS

66.

The Innovative
Strength of

Chinese Corporations

“In the age of a knowledge-based economy,
the significance of innovation often
surpasses that in any previous ages.”

The Power of Corporations

1.People’s Daily:
http://scitech.people.com
cn/GB/n1/2016/0817/c1007-
28641571.html

2.China News:
http://www.chinanews
com/cj/2017/05-
24/8232620.shtml

3.Jiang Hu, Zeng Qun-chao:
Research on the
Construction of the
Innovation Indicator System of
Regional Small and Medium-
Sized Enterprises [J]

Science and Technology
Management Research,
2014(13):35-41

4.Wang Zhi-hui, Liu Li:
Comparative Analysis
of National Innovative
Capability Evaluation
Indices [J]

Science Research
Management,

2015 (s1): 162-168.

For years, China has been regarded as
the world’s factory, for which low cost and
counterfeiting have laid the groundwork for
competitiveness. However, the rapid emergence
of technology-based Chinese corporations in
recent years has made innovation an important
force that drives Chinese companies to be truly
competitive on the global stage.

The concept of "innovation" was brought up
first in Joseph A. Schumpeter's The Theory of
Economic Development: An Inquiry Into Profits,
Capital, Credit, Interest, and the Business Cycle
(1912), in which innovation is viewed as the
process that introduces the "new combination”
of production factors into the production system.
The DNA of innovation has been continuously
implanted into Chinese corporations and properly
appropriated by these enterprises according
to actual conditions. Published by Cornell
University, INSEAD, and the World Intellectual
Property Organization, the Global Innovation
Index (GII) in 2016 indicates that China, for the

first time, has broken into the world's 25 most

CHINESE CORPORATE INNOVATION REPORT 2017

Note:

The innovation index calculating method
and procedure, as well as the basic data
for the analyses of Chinese publicly listed
companies in chapter one of this report,
are derived from the Innovation Index
of Publicly Listed Companies in China
researched and formulated by Professor
Guo Bin at the School of Management in
Zhejiang University and his research team.
The Innovation Index has been compiled,
formulated and released on an annual
basis since 2015. After discussions among
the School of Management at Zhejiang
University, Professor Guo Bin's research
team and the CBN Research Institute, the
drafting of the quantitative part and the
main content of chapter one in this report
were completed by professor Guo Bin's
research team, based on the data analysis
on the Innovation Index of Publicly Listed
Companies in China for the period of 2014
to 2016.

innovative economies'. In essence, the purpose of
innovation is to explore and utilize the business
values brought by the changes of technology and
market to the utmost extent.

Chinese corporations, meanwhile, are
experiencing profound changes in markets and
fields of technology: In terms of technology, the
development of new products and technologies
in Chinese industries has continued to expand.
Moreover, the growth of the Internet, Al and
other advanced technologies is also bringing
more and more opportunities and challenges for
Chinese companies to enhance their soft strength.
Owing to the rapid development of Chinese
economy, the population of Chinese middle class
keeps increasing substantially. Consumers’
consumption preference has experienced
dynamic changes, among which is the trend
toward pursuing products of higher quality
and better services. In addition, the high-end
market in China has also witnessed large-scale
development. According to "2017 Forbes China
Chinese Medium and High Affluent Wealth [§
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Report,” the wealthy class in China has reached
12,610,800 peoplez. This means that, in domestic
markets, Chinese corporations must not only
maintain their advantages in the medium-and-
low-end market but also enter the high-end market
that has traditionally been controlled by multi-
national enterprises based in developed countries.
In the meantime, the innovative capabilities of
Chinese corporations continue to advance, which
is resulting in a gradual increase in Chinese
companies that have entered overseas markets,
are linked to the global value chain and that stand
on the competitive world stage. These corporations
will no doubt need the force of innovation to face
the challenges of "two markets": the domestic and
the overseas markets.

In addition, the Chinese market has also become
the trial field and the gold mines for innovative
business models. To better cope with the changes in
technology and markets, more and more companies
conduct a great deal of experiments by trial and
error. These innovative business models have re-
defined business competition greatly, giving rise
to a great deal of cross-border competition. As a
result, with the continually changing dynamics
of the structure of competition, the combination

of business models and product (or technology)

68.

Comparison of
major innovation
indices®*

° Publisher

e Evaluation Project
® Category

Index Construction
o’ and
Evaluation Methods

eo° Advantages

o9 Disadvantages

European Innovation
Scoreboard, Regional

Innovation Scoreboard

European Commission

@ |nnovation promotion
Ocorporate innovation
Omnovahve output
1into 8 dimensions

Based on Schumpeter's
definition of innovation,
previous general research,
and data availability
indicator systems from
individual countries;

data from European
Commission’s innovation
survey, Eurostat, OECD,
and text databases

High level of regulatory
conformity and reliable
processing methods

Driving elements coincide
with characterization
elements

Technology
Achievement Index

United Nations
Development Programme

OTechnology innovation
Q@diffusion of new
technologies
Q@diffusion of old
technologies
©human skills
divided into 8 sub

Weighted according to
expert opinion plus general
research

Biased towards
technological innovation

CHINESE CORPORATE INNOVATION REPORT 2017

Knowledge Economy
Index

World Bank

OHuman capital
Qintellectual capital
@regional economic output
@knowledge sustainability

Weighted according to
expert opinion plus general
research

Universality, considers
innovation from perspective of
knowledge

Information coverage is
comparatively weak

National Innovation
Index

Chinese Academy of
Science and Technology for
Development

O nnovation environmental

index
@ innovation investment
index
O\Hrwovat\on production
index
@innovation performance
index
divided into 21 sub-indicators

Weight distribution based
on gradual equal-weight
method

Strong information
coverage

Driving elements coincide
with characterization
elements

Global
Manufacturing
Competitiveness
Index

Deloitte

OGlobal manufacturing
competitiveness index
Odriving factors for
competitiveness scores
Opolicy scores

Executives give
indicators, which drive
national manufacturing
competitiveness points
according to their relative
importance, and then
rank the manufacturing
industries of 40 countries/
regions now and in five
years in order of overall
competitiveness

Emphasisis on full range
of competitiveness rather
than innovation

Independent
Innovation
Capability

Evaluation Index

China Economic Monitoring
and Analysis Center,
National Bureau of
Statistics of the People’s
Republic of China

OPotential technological
innovation resources
otechnolog\cat innovation
activities
@technological innovation
output capacity
@technological innovation
environments

Weighted according to
expert opinion plus general
research

Based on perspective of
technological innovation
capacity and has its limits

Zhong Guancun
Index

Beijing Municipal Bureau of
Statistics,

Beijing Academy of Social
Sciences,
Zhongguancun Innovation
and Development Research
Institute,

Beijing Fangdi Economic
Development Research
Institute

Onnovative environments
Q@innovation abilities
Qindustrial development
@enterprise growth
@growth from fall out
@ internationalization

Learned from experience
in preparing the Silicon
Valley Index to create an
open index system, which
includes the monitoring

of conventional indicators
for science and technology
park development and
indicators specific to the
Zhong Guancun Index

High degree of
assimilation with regional
characteristics

Applicable to the high-tech

industry in Zhongguancun

but scope of evaluation has
limitations

Table 1

Note: This table is based on JiangHui and ZengChaoqun (2014); Wang Zhi-hui and Liu Li's (2015) thesis but has

been organized and rewritten
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innovation shall be an important strength for
Chinese corporations to gain advantages in market
competition on a global scale.

It can be said that Chinese corporations
have not just copied the pattern of innovation
used by international enterprises, and that the
implementation of "innovation" itself has also been

continuously innovated in China.

Evaluation of Corporations’
innovation capabilities

Over the past 30 years, some professional
organizations, scientific institutes and scholars
have established various indexes about innovation
in different scopes and methods for countries,
regions and industries, such as the European
Innovation Scoreboard, China Innovation Index,
Global Manufacturing Competitiveness Index
(GMCI) and the ZhongGuancun Index (see Table
1). However, scientific research and expert
consultation has concluded that several common
problems exist in these indexes:

First, it is in the subjective evaluation. Most of
the indexes rely greatly on experts' subjective
opinions (Table 2.1). Assuring that these subjective
judgments are not affected by other factors is an
important issue that needs to be addressed. Even if
the experts involved in the related evaluation are
competent enough to weigh the indexes, it remains
in doubt whether they have the energy and time to
precisely conduct evaluation when they face such
large amounts of data and various indexes.

Second,information coverage. Traditional
evaluation mainly focuses on the innovation that
appears in the forms of R&D or new technology
of products. Innovation that is not presented as
R&D or technology, such as the enhancement
of knowledge management, the change of sales
channels and the innovation of business models,

are easily overlooked.

70.

Third, the availability of samples. The existing
data collection relies on questionnaires. The cost
of data acquisition is high, but the coverage of
samples is questionable.

Fourth, the logic of defining the indexes.
Traditionally, the basic thinking of innovation and
the related indexes is definition first. Then there is
logical explanation of the dimensions the indexes
contains, which inherently presumes that various
dimensions are independent from each other. The
definitions of the related indexes are indisputable.
However, innovation itself is a complicated concept,
which has not been given a consistent definition.
Traditional evaluation, moreover, often mixes
driving factors and effect factors when considering

the causal logic of indexes.

The assessment system we
created

1.

The new innovation assessment we created
can solve all four of the previous problems.

First, this assessment method is not dependent
on an individual's subjective judgment and assures
that indices compiled using this method are robust
and independent of individuals.

Second, non-technical factors, often very
important factors in considering company
competitiveness and performance, are also
included in the assessment.

Third, the evaluation methods we have
established have lower evaluation costs and they
are able to track the sample companies we surveyed
(listed companies) for longer periods of time.

Fourth, we used information extraction to
solve the problem of innovation lacking widely
recognized concepts and dimensions. This means
that we are concerned about the portion of

innovation which has been realized or reflected;

in other words, the part of innovation which can
reflect the contribution it has on a company's
performance. We believe that innovation is truly
reflected in its contribution to the creation of
value. Therefore, we selected EVA as indicators for
corporate performance.

In the new innovation strength assessment
system, the innovation index has been divided into
two dimensions, i.e., innovation competence and
innovation efficiency. The underlying indicators
we chose to evaluate for these two dimensions are
shown in the table below.

For the former dimension, we found that the
many companies did well in overall innovation.
This is reflected mainly in the scale of operations;
the more investments in R&D personnel and R&D
itself, the more innovative output. Therefore, the
basic data we used to evaluate innovation is made
up of the four following parts.

First, the scale of R&D investments. This is
a direct reflection of how much of a company's
financial resources is in R&D.

Second, the scale of the R&D personel. Becasue
R&D professionals are the main carriers of tacit

knowledge, this indicator can be a proxy for the

The underlyning indicators for innovation

index assessment system

@®Primary Indicators @®Secondary Indicators
— OR&D investments
- Scale-related ) OR&D personnel
China indicators O@Number of patents
ManUfaCt_Ur'ng — @5Sales profit margin
Innovation
Index — OR&D intensity [av

Index System
efficiency-related |
indicators

of business model
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of R&D personne

strength plus R&D effectiveness index)

company's reseverior of tacit knowledge.

Third, the number of patents. We can treat
patents as the company's embodiment of codified
knowledge which can to a certain extent create and
protect this company's competitive advantage.

Fourth, if a company has a high degree
of innovation, then it must have significant
pricing power in the market. This is reflected
advantageously in its average sales profit margin.

As for innovation efficiency we took into
account that although some companies lack
the strong financial and human resources that
large companies have to invest in innovation and
conduct research and development but still enjoy
high efficiency in innovative output. Therefore, the
basic data used to assess innovation efficiency is
divided in the following three parts.

First,use innovation R&D intensity indicators,
that is, the proportion of R&D investments to
company sales.

Second, technical efficiency. Normally the
ideal situation for companies would be to achieve
the greatest potential level of output by using
existing resources. However, the level of real
outputs is often lower than this ideal number (i.e.
potential output) because resource are not fully
utilized. The degree of deviation represents the
enterprise's technical efficiency. The higher the
technical efficiency, the closer the company is to
its maximum theoretical output. We measure
technical efficiency through production function
approach for both product and knowledge outputs.

Third, not just emerging internet companies
but also many companies in the traditional
manufacturing industry face challenges in terms
of business model innovation. Therefore, we also
evaluated the novelty of business models in our
assessments. We assessed the extent to which a
company deviates from the industry average. The
greater the degree of deviation, to a certain extent,

the more unique a company's business model is. I3
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The results of the new assessment method not
only can be applied to academic research; they
can also provide basic data for policy analysis.
For example, which industries have the highest
innovation efficiency? Which industries have the
highest innovation? How have they changed in the
past three years? Which industries have increasing
innovation and which have decreasing innovation?

We can evaluate how a particular region is doing
in innovation competition based on the region's
ranking in innovation and innovation efficiency

and trend analysis for governments and investors.

Data sources and
measurement of
underlying indicators

2.

1) Scale-related indicators

(1) R&D investments

Statistics on research and development
investment originate mainly from the "Research
and Development Expenses” section in the Wind
Database; missing statistics are supplemented from
the annual reports of corresponding enterprises.

(2 R&D personnel

The number of research and development
personnel originates mainly from the "Number
of Technical Staff" section in the Wind Database;
missing statistics are supplemented from the
annual reports of corresponding enterprises.

(3 Number of patents

Statistics on the number of patents originate
entirely from the Patent Search and Analysis
System of the State Intellectual Property
Office. The total amount of patents held by
applicants that are publicly listed companies
with publication (announcement) dates between
January 1 and December 31, 2016.

(@ Sales profit margin

7.

Return on Sales (ROS) = net profit after tax/
sales revenue; in particular, statistics on the
net profit after tax and sales revenue originate
from the "Net Profit" and "Operating Revenue"

sections of the CSMAR, respectively.

2)Efficiency-related indicators

(1 R&D intensity

The intensity of R&D can be divided into two
categories, namely "R&D Intensity_Expenses
(R&D Investment/Operating Revenue)" and "R&D
Intensity_Personnel (R&D Staff/Total Number
of Employees)". The R&D intensity used in the
research is the average value of R&D Intensity_
Expenses and R&D Intensity_Personnel and the

calculation formula is as follows:

R&D intensity_Expenses+R&D intensity_Staff

R&D intensity = 5

Sources of statistics on the R&D investment,
R&D personnel, and operating revenue are as
provided above. Statistics on the total number
of employees originate from the "Number of
Employees" section in CSMAR.

(2) Technical efficiency

Technical efficiency is an important indicator
used to measure corporate production and
management efficiency. Technical efficiency
is calculated based on the stochastic frontier
analysis (SFA) module provided in the Stata
14.0 software to estimate the transcendental
logarithmic production functions. The specific

model is shown below:

10(Q,)= B, + fiIn(K,)+ B, In(L)+ B [n(K,)] + B, [1n(L,)] + By In(K,)In(L)+(v, - 1)

Specifically, O, . K, .andL,represent the
increased value, fixed asset net value and total
number of employees, respectively.

The calculation method of the value added is
based on the income method. The calculation
formula is as follows:

Company value added = Payable employee

salary + due taxes + due interests + fixed asset
depreciation + loss from asset impairment +
gains from changes in fair value + gains from
investment + gains from exchange rates +
operating profit. Specifically, in cases where
the company’s increased value is negative, the
logarithm of the negative company’s value
added would generate missing values. To allow
a more reasonable calculation of the innovation
indicator score for such companies, a value
of 0 is used to replace a missing value before
calculating the technical efficiency.

The sources of statistics on the total number
of employees are as provided above. Statistics
required for calculating the value added and the net
value of fixed assets originate from the CSMAR.

(@ Novelty of business model

In order to measure the difference (i.e. level
of novelty) in the average value of business
models between the focal companies and
other companies within the industry, we have
created a multidimensional vector system with
six dimensions including the ratio of the top
five suppliers, the ratio of the top five clients,
operating cycle, current asset to income ratio,
sales expense rate, and share of revenue from
non-production operation. The calculation
formula is as follows:

Novelty of business model =1- L

In particular, V, is the vector of focus
companies and Y is the average vector of the

industry.

Generation of weighted
assessment

3.

Generally, there are two methods to

determine weights. The first is the use of the

CHINESE CORPORATE INNOVATION REPORT 2017

Delphi method to allow experts to determine the
weight associated with each indicator. However,
this method is more subjective. This research
has adopted a statistical method which relies on
secondary data in order to calculate the weight
of various indicators more objectively and to
ensure the objectivity of the measurement.
Past research has shown that the purpose of
innovation is to increase performance. Therefore,
each variable's contribution to innovation would
eventually be reflected on their contribution to
performance. Therefore performance is used
as a dependent variable and the innovation
indicator is used as an independent variable
to measure the weight of the indicators. The

specific methodology is as follows:

1)Select dependent variables

Economic Value Added (EVA) is an indicator
used to measure the creation of economic value
for society by companies. Its theory originates
from Nobel laureate & economist Robert C.
Merton. From the most fundamental sense, the
EVA is an indicator for measuring a company's
business performance. What makes it different
from other measurement indicators is that the
EVA takes into account the cost of all capital
for the generation of corporate profits. In this
sense, the EVA could more faithfully disclose
the economic performance of publicly listed
companies and it is able to help companies
determine whether they have truly created
value for shareholders in the current period. The

EVA statistics originate from the CSMAR.

2)Independent variables and their
dimensionless quantity

Independent variables are level 2 indicators
in the China Manufacturing Innovation Index
system and the seven variables include the R&D

expenditure, number of technical personnel, 3

NE)
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total number of patents, return on sales, R&D
intensity, level of business model novelty, and
technical efficiency.

s dimensions of the independent variables are
not unified, there are huge differences across
industries which may result in high levels of
estimation bias. Therefore, in order to make
regression comparable across industries, we
shall first remove the industrial average from
various indicators in the independent variables
to preclude the differences among different
industries. Then we shall use the following
formula to place all independent variables within
arange between 0-10 for regression analysis.

‘xi - xmin

Z,= x10

Xinax ~ Xmin

In particular, X; represents the number
i value measured from the independent
variable X; X, and Xnn represent the
maximum value and the minimum value of the
number i independent variable, respectively;

Z; represents the acquired value of X; after

dimensionless quantification.

3)Regression analysis and weighted
calculation

The dependent variable is the EVA in 2016
and the independent variables are the R&D
expenditure, number of technical personnel,
total number of patents, return on sales, R&D
intensity, level of business model novelty,
and technical efficiency after dimensionless
quantification in 2015. The control variables are
the total number of employees and the age of the
company in 2015. The ordinary least squares
(OLS) method is adopted for regression. The first
model is a base model with only a set of control
variables. Each of the models from the second to
the eighth adds an independent variable based
on the previous model. Then we obtained the

regression results for the 8 regression models.

7h.

As the regression model R* represents the level
of interpretating power by the independent
variables and control variables on the dependent
variable, each additional independent variable
in the regression model will lead to increase in
R?(or cause it to remain the same). Therefore,
increase in regression model R? resulting from
adding an independent variable represents the
contribution of the independent variable to the
dependent variable. The calculation formula for
each weighted independent variable is as follows:

o AR}

| OR-R

In particular, W; represents the weight of the
newly-added independent variable in the number
i model on the basis of the number i-1 model. R;
represents the R” of the eighth model (including
the regression model of 2 control variables and 7
independent variables). R} represents the R? of
the first model (including only 2 control variables)
while R} - R} represents the contribution of all 7
independent variables to the dependent variable.
AR’ = R’ -R’, represents the increase in R* as a
result of the addition of an independent variable
on the basis of the number i-1 model. For instance,
if the second model adds "R&D investment" as
an independent variable on the basis of the first

model, the weight of "R&D investment" is

_R-R

URR

It is worth noting that the input sequence
of independent variables into the model will
affect the weight of the independent variable.
To eliminate the issue, the research included all
possible sequences of entry by the 7 independent
variables into the model, reaching a total of
35,280 possible combinations and conducting
regression on each combination. The weight of
each independent variable is then calculated
and the average value of the weight of each

independent variable is used as the final weight

of the independent variable.
Based on the aforementioned method, we can
calculate the weight of each indicator as shown

in Table 3.1:

Weight of each indicator

Name of Variable Average Weight

R&D Expenses 0.360859

Technical Personnel Number of People 0.048225

Total Number of Patents 0.013955
Sales profit margin 0.015639
R&D Intensity 0.010289
Business Model Novelty 0.003313
Technical efficiency 0.547719
Scoring

4.

Scoring for the innovative index is based on
the scores in "innovative power" and "innovation
efficiency”. The calculation of the "innovative
power" score is based on all 7 scale-related
indicators and efficiency-related indicators. The
calculation of the "innovation efficiency" score
is based only on efficiency-related indicators.
When calculating the scores of the innovative
index, each indicator undergoes dimensionless
quantification without prior removal of the
industrial average.

1)Innovative power score

The calculation formula for the innovative

power score is as follows:

7
Y, =(Ewixxi]x10
i=1

In particular, x1~x7 each represents the R&D
investment, R&D personnel, number of patents,
return on sales, R&D intensity, level of business

model novelty, and technical efficiency after
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dimensionless quantification. W; represents the
weight of the number i variable. In order to maintain
the value of the innovative power score within the

range of 0~100, it is multiplied by 10 on the basis of

7
2 W, X X;
i=1

2)Innovation efficiency score
The calculation formula for the innovation

efficiency score is as follows:

7
w,
Y, =(E’xx,.)x10
s Ws T We +W;

In particular, x5~x7 each represents the
R&D intensity, level of business model novelty,
and technical efficiency after dimensionless
quantification. In order to maintain the value of
the innovative power score within the range of
0~100, it is multiplied by 10 on the basis of

Wi
7)()(1-
s Ws T We +W;

The Current Situation in
Regards to Innovation for
Chinese Enterprises

Given the availability of data, we took publicly
listed companies as objects of assessment in
order to consider the level of innovation among
Chinese enterprises. The industries of publicly
listed companies we covered were in the five
categories of manufacturing, information
transmission, software and information
technology services, scientific research, and
technical services. We assessed 1,264 companies
(listed companies for which data is missing
were deleted) and have complete data for each

company from 2012 to 2016. )|
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Distribution of 1264
A-share Listed Companies
by Sector

@®Sample distribution of enterprises by sector
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Overall

Printing & Reproduction of Recording Media

Other Manufacturing

Professional Scientific & Technical Services

Manufacture of Culture and Education, Arts and Crafts, Sports and Entertainment Supplies -+

Processing of Petroleum, Coking, Processing of Nucleus Fuel

Manufacture of Paper and Paper Products

Textile & Garments industry

Smelting and Pressing of Ferrous Metals

Manufacture of Chemical Fibers

Manufacture of Railway, Shipbuilding, Aerospace and Other Transportation Equipment s=========

Manufacture of Measuring Instruments and Machinery

Food Manufacturing

Internet & Related Services

Manufacture of Wine, Beverages and Refined Tea

Processing of Food from Agricultural Products

Textile Industry

Metal Products

Manufacture of Rubber & Plastic Products

Smelting and Pressing of Non-ferrous Metals

Manufacture of Non-metallic Mineral Products

Automobile Manufacturing

Manufacturing of General Purpose Equipment

Software & Information Technology

Manufacture of Special Purpose Machinery

Manufacturing of Medical & Pharmaceutical Products

Manufacturing of Raw Chemical Materials and Chemical Products s«sssssessesseesemssensenssnsnssensenees

Manufacture of Electrical Machinery and Equipment

o o

- m a  a a A a -

v o

o o 0o o0 0 o o o

- o0 ©o O o o o o

N N O N W W NN NN

0%

.08%
.08%
.08%

08%

.08%
16%
16%
24%
.32%
.32%
40%

47%

.55%
.63%
.63%
11%
11%
19%
27%
27%
.34%
.34%
.34%
.50%
.50%
LT4%
4%
22%

37%

.61%
01%
2%
.51%
.85%
04%
7%
.39%
1%
57%

Manufacturing of Telecommunications Equipment, Computers & Other Electronic Equipment -~ 13,29 %

3%

6%

9%

12%

15%

Distribution of 1264
A-share listed companies
by region

@Sample distribution of enterprises by region
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15%

18%

Through the evaluation of these public

companies, we have concluded that the following

characteristics exist in the status of corporate

innovation in China involving region, industry,

and company (public companies).

.
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Characteristics of Regional
Innovation Strength Status
across Provinces in China

1.

Innovation strength of coastal regions
retains advantageous as the gap between
costal and inland provinces widens and
dispersed distribution of regional innovatiion
strength across regions continues. As a whole,
coastal regions play the leading role in terms
of innovation strength.

The economic development in Beijing, Shanghai,
Zhejiang Province, Jiangsu Province, Fujian
Province, and Guangdong Province now occupy
top positions in China. They retain abundant
infrastructure and resources for innovation
and they are talent highlands. Compared with
companies in inland provinces, the companies
in these provinces are more influenced by
international and multinational companies and
they value new activities a lot more. Results for
comparing the standard deviation of Innovation
strength in various provinces lie between 10 and
14. This illustrates the huge gap between the
public companies' scores on Innovation strength
within each province and it reflects the dispersed
distribution of corporate innovation capabilities
and the unbalanced distribution of Innovation
strength in the provinces.

More specifically, Innovation strength can be
categorized into three basic echelons. The first
echelon consists mainly of Beijing and Shanghai
whose Innovation strength rank higher than
that of other provinces. The second echelon
consists of Zhejiang Province, Jiangsu Province,
Fujian Province and Guangdong Province. The
third echelon consists mainly of a minority of

coastal provinces and multiple inland provinces.

78.

2016 Ranking of Chinese Listed
Company Innovation strength
by Province

@®Innovation strength score  Number of listed companies

2016 Ranking of Listed
Companies innovation efficiency
by Province

@®innovation efficiency score  innovation efficiency score

The rankings have significant correlation to

current economic development levels.

2.

There exists a complementary relation
between the development of innovation
efficiency and innovation strength, and
listed companies in inland regions exhibit
significant within-group disparities.

The provinces' rankings by the innovation
efficiency across the country are completely the
same as those by the Innovation strength in the
city. Hunan Province, Sichuan Province, and Anhui
Province have lower average innovation efficiency
scores but their maximum innovation efficiency
scores are higher than Beijing, Shanghai, and
Zhejiang. On the one hand, it demonstrates the
rapid increase in inland innovative capabilities; on
the other hand, it also demonstrates a more serious
division of corporate innovative capabilities
which could be a result of the uneven distribution
of innovative resources. Examples include the
uneven incentives provided by policies or the

concentration of talents in individual companies

<
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Comparison of 2016 Ranking
of Listed Company Innovation
strength versus innovation
efficiency by Province

@®innovation efficiency score  innovation efficiency score
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that are particularly dominant. Local government
and businesses should not take these issues lightly.

From the distribution of top 100 companies
in provinces in 2016, it can be seen that Beijing,
the Yangtze River Delta, and Shandong Province

remain far ahead of other provinces.
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Distribution of Innovation
strength of top 100 companies

Distribution of Innovation
strength of top 100 companies

0 5 0] 15
Beijing O O O
Guangdong Province MG
Shanghai e e e e e
Jiangsu Province  ————
Zhejiang Province —

0 5 10 15
Beijing e s s s s
Guangdong Provmce# [
Jiangsu Province m
Shanghai it ottt
Zhejiang Province  EE——

3.

Shenzhen Ranks First as Most Innovative City
In the city rankings, Shenzhen has 104 listed
companies, ranking first in China.Among the
top 100 most innovative companies, those in
Shenzhen top the chart with the highest average

scores. This means that Shenzhen is home to the

most innovative companies in China. m

 Note :
Cities with less than
16 publicly listed

2016 Ranking of Listed Company
Innovation strength by City

companies are
notincluded in the
rankings

120

100

60 0
@®Number of listed
companies
@®Maximum Innovation 30 5

strength score within city

Mean Innovation strength
score within city
®Standard deviation of
Innovation strength score
with city
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Number of Sample Companies
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80.

{ Note |

Cities with less than
16 publicly listed
companies are
not included in the
rankings

2016 Ranking of Listed Company
innovation efficiency by City
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Maximum innovation efficiency score within city @
Mean innovation efficiency score within city
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Characteristics of
Innovative Companies in
China

1.

The main-board listed companies exhibit
significant economies of scale in terms of
innovation strength.

The top 100 companies on the main board of
the stock exchange with Innovation strength are
mostly companies with high market value that
far exceed the average market value of A Share
companies as well as the average market value of
first-rate A Share companies. A comprehensive
observation of the top 100 companies and the
inclusion rate shows prominent lead retained
by industries for the manufacturing of alcohol,
drinks, and fine tea, automobile production,
and pharmaceuticals production in terms of

Innovation strength.

2.

The Innovation strength of small
and medium sized private companies
is impressive, proving that Innovation
strength is not determined by the time of the
companies' IPOs.

Private companies occupy the largest share
in the top 100 small and medium companies in
Innovation strength and they have the highest
inclusion rate. The correlation between the
time since the IPOs and corporate Innovation
strength is insignificant. It can therefore be
determined that the IPO time does not have
demonstrable effect on the promotion of

corporate Innovation strength.

3.

The top 100 innovative companies in our
ranking list have a high level of coverage
on the constituent firms for the Growth
Enterprise Index.

There are 13 constituents on the Growth
Enterprise Index whose companies belong to
the CSI 300 Index and 12 of them are among the
companies with top 100 Innovation strength on
the innovation board. Similar indexes include
the CSI 100 Index, SZSE 100 Index, and CSI 500
Index. Among the three indexes, the companies
with top 100 Innovation strength on the Growth
Enterprise Index account for 100%, 89%, and

70% of the indexes.

4.

Diseconomies of scale problem is found
for main board manufacturing companies in
terms of innovation efficiency.

In 2016, the average innovation efficiency of

the top 100 companies listed on the main board
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in terms of the net value of fixed assets scored
only 17.93 points while the average innovation
efficiency of listed companies in manufacturing
was 45.08. It means that the larger a company
is, the more management and restrictions are
imposed on innovation and, to a certain extent,
there is a negative relationship between the

scale and innovation efficiency.

D.

The nature of corporate ownership
has significant influence over innovation
efficiency.

From the perspective of company ownership,
collective enterprises have the highest average
innovation efficiency, with an average score of
60.84, whereas the lowest scores were posted
by local state-owned enterprises with an
average score of 39.78. This may be caused by a
higher adherence to the distribution principles
based on the contribution of labor in collective
enterprises, which facilitates closer integration
of corporate and personal interests. The
innovation efficiency is therefore higher than
levels in state-owned enterprises with multi-

layer management.

6.

Companies on the Growth Enterprise Index
with earlier IPOs have higher innovation
efficiency and companies established earlier
have lower innovation efficiency.

The average score in corporate innovation
efficiency of companies on the Growth
Enterprise Index, whose IPOs occurred
in 2009, was 51.09, while companies with
IPOs that occurred in 2010 and 2011 scored
47.91 and 44.41 respectively. The rate is
gradually decreasing. This may be a [§
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result of the exceedingly strict reviews on
company qualifications for public listing that
were imposed on companies on the Growth
Enterprise Index in the early days. On the other
hand, it may be the earlier IPO that allowed
companies to obtain financing and use their
accumulated experience to improve competitive
efficiency. However, the relationship between
the time of establishment and corporate
innovation efficiency is the direct opposite of
the relationship between the time of IPO and
innovation efficiency. The average innovation
efficiency score of 73 companies listed on the
Growth Enterprise Index that were established
between 1987 and 1998 was 44.23, whereas
the 64 companies established between 2004
and 2010 scored 49.80 and those established
between 1999 and 2002 scored 46.17. This
illustrates that the earlier a company was
established, the more the management is fixated
on existing management models that lower

innovation efficiency.

7.

Internet Plus companies, except for those
in small and medium enterprises board,
are stronger in innovation strength then
companies from other sectors.

The Internet Plus companies on the main
board and Venture Board have higher corporate
Innovation strength and efficiency, but the same
phenomenon did not happen to companies in the
Small & Medium Enterprise Board. The average
Innovation strength and efficiency scores of
Internet Plus companies on the Small & Medium
Enterprise Board in 2016 were lower than those

of non-Internet Plus companies.

82.

The average innovation strength
scores for Internet+ companies
and non-Internet+ companies.

Non-Internet Plus companies
®Internet Plus companies

60

45

Venture Board Small & Medium Main Board
Enterprise Board

The average innovation efficiency
score of Internet+ companies and
non-Internet+ companies.

Non-Internet Plus companies
®Internet Plus companies

Venture Board Small & Medium Main Board
Enterprise Board

8.

The innovation efficiency of Internet Plus
companies in light and heavy industries still
requires improvement.

In terms of innovation efficiency, the traditional
companies in C2 light industries and C3 heavy
industries (with the exception of instruments)
have higher innovation efficiency. Products
from the chemical raw materials and heavy
chemical industries are currently less featured

on the Internet, which could be the reason

for such conditions. In most manufacturing
industries, the average Innovation strength of
Internet companies is higher than traditional
companies, with the only exception in C2 light
industries (except for food, cigarette, alcohol,
beverage, textile, and fur industries). Investment
in innovation by traditional companies in these

light industries remains ahead.

The average innovation strength
scores for Internet+ companies
by manufacturing sectors.

Non-Internet Plus companies
@®Internet Plus companies

60

30

The average innovation efficiency
score of Internet+ companies by
manufacturing sectors.

Non-Internet Plus companies
®Internet Plus companies

60

Trends: Comparison
between 2015 and 2016

The "Widespread Entrepreneurship and

For information about the
industries represented by
C1,C2,C3,and C4 see P28
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Innovation" policy was put forward in 2014 and
the objective was mentioned again in the Report
on the Work of the Government of 2015. In July
2015, the State Council published the "Opinions
of the State Council on Actively Rolling out the
Internet Plus Initiative". We have specifically
compared the statistics from 2015 against those
from 2016 in hopes of finding more information

on innovation in China.

9.

Significant improvements in both
innovation strength and innvation efficiency
are found.

The Innovation strength and innovation
efficiency score of sampled companies with IPOs
in 2015 and 2016 were significantly improved,
indicating that mass innovation has become a
new engine for economic growth in the new era.
The top 100 innovative companies performed
better in Innovation strength while other
companies achieved remarkable performance in
innovation efficiency.

Most provinces achieved significant
improvements in Innovation strength and

innovation efficiency in 2016. [ |

Average scores for innovation
strength and innovation
efficiency: a comparison betwen
2015 and 2016.

2015 @2016

100

7

5

2

Innovative Innovative Innovation Innovation
efficiency efficiency strength strength
(top 100) [top 100)
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changes 2015-2016
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Innovation strength ranking
changes 2015-2016
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10.

Shanxi and Liaoning made swifter
improvements

Except for Xinjiang, with its lower number
of sample companies that caused larger
fluctuations, provinces with significant
improvement in rankings mainly include
traditional industrial provinces such as Jiangxi
and Liaoning. Under tremendous downward
economic pressure, the listed companies in these
provinces have also resolutely chosen the road
to innovation. The price increase of industrial
products in 2016 and the improvement in
the margins of enterprises may have actively
contributed to the change. Not only do coastal
provinces have higher rankings, their relative
positions among provinces across the nation

have also remained stable.

11.

Non-Internet Plus companies are catching
up.

Internet Plus companies retain their relative
advantage in Innovation strength and efficiency,
but non-Internet Plus companies are quickly
catching up in terms of their investment in
research and development in recent years. More
and more Chinese companies have become

aware of the importance of innovation.

86.

Average Innovation strength
score based on statistics of
Internet attributes

Non-Internet Plus companies
@®Internet Plus companies

60

45

2015 2016

Average innovation efficiency
score based on statistics of
Internet attributes

Non-Internet Plus companies
@Internet Plus companies

2015 2016

12.

As a whole, the companies on the small &
medium sized enterprises board perform
the best in terms of innovation strength and
innovation efficiency in 2016.

The Innovation strength scores of companies
listed on the main board have increased
significantly in 2016 and they are now level with
companies on the Growth Enterprise Index.
However, the innovation efficiency of companies
on the main board remains lower than listed
companies in other sectors. It is worth noting
that the innovation efficiency of companies on
the Growth Enterprise Index has dipped below
that of small and medium enterprises. The latter
gained comprehensive advantages in Innovation

strength and efficiency in 2016. ) |
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Average Innovation strength
score based on statistics of
publicly listed sectors

@®Venture Board

Small & Medium Enterprise Board
®Main Board

60

2015 2016

Average innovation efficiency
score based on statistics of
publicly listed sectors

@®Venture Board

Small & Medium Enterprise Board
@®Main Board

2015 20146
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Average Innovation strength
score based on statistics of
industries

2015 @2016

60

30
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Average innovation efficiency
score based on statistics of
industries

2015 @2016
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13.

There is a certain degree of decline in
Innovation strength in scientific research and
technical service industries

From an individual industrial perspective,
the scientific research and technical service
industries were the ones which experienced
decline in both Innovation strength and
innovation efficiency. Considering the critical
roles of scientific research and technical service
companies in the industry innovation system, the
decline in its Innovation strength and innovation

efficiency is noteworthy.

includes food and beverage, clothing, wood processing, and
other manufacturing

includes home living and cultural products, petrochemicals
and pharmaceuticals manufacturing

includes metal smelting and processing, equipment
production, and manufacturing of transportation vehicles
and electronic equipment

includes instruments, meters and other manufacturing

includes information transmission, software, and
information technology services

is the scientific research service industry

is the integrated industry

If our innovative assessment method is to
apply results as the criteria for determining
whether an innovation is successful or not, we
will try to understand the driving force behind
corporate innovation in China from the source
in the coming section. To fulfill this objective,
however, there is nothing more suitable than
discussing cases of institutions.

We selected five outstanding innovative
enterprises in China that are known for their
sharing spirit for our case analysis. They include
state-owned enterprises in transition, publicly
listed companies that have been established for
multiple years yet with looming uncertainties,
and companies that seek to break through into
the rapidly developing industry of gaming that
has been tightly controlled by tycoons.

Being outstanding is not the only criterion for
our case selection. It is our hope that the selected
cases can reflect the status of innovation among
Chinese enterprises from multiple dimensions
and demonstrate as many different aspects
of corporate innovation throughout China as
possible.
® Zhangjiang Hi-Tech:

A state-owned operator of high-tech parks
which has transformed from an industrial
property realtor to a high-tech investment
banker
® BGI Genomics:

A leading organization for China to enter into
the era of life sciences that applies a complex
organizational framework to ensure the synergy
between commercialism and dreams.

@ Iflytek Co., Ltd.:

It creates the intelligent voice assistant system,
the most convenient portal for man-machine
interaction currently available in China, and
builds the Al ecological chain accordingly.
® UBTECH:

It is devoted to creating androids that
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will be true companions in life for mankind
and hopefully will become one of the core
spontaneous carriers for data collection in the
future, by combining cutting-edge robotics
technologies and the manufacturing capabilities
of China.

@ Yingxiong Entertainment Technology Co.,
Ltd.:

The company hopes to secure a share by
applying its unique strategy between two
existing giants in the video game industry that
gains profits by stimulating the secretion of
dopamine among users.

It is our hope that by interviewing these
enterprise researchers and leaders we can
provide more businesses with ideas that are
of value for them, instead of just unattainable
success stories.

Even so, a single report on innovation in China
can only provide a very limited view of the entire
picture. This is nonetheless a start and I hope we
could share more of the results of our research on
innovation in China with you all in the future.

Ultimately, we also hope that you walk away
with something as it is the best accolade for what

we have done.
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Constructing New “"Template”

In Age of Life

BGI calls itself an organization instead of an
enterprise in the traditional sense.

Listed in July 2017, BGI Genomics Co., Ltd.
(" BGI Genomics") is the clinical and research
services branch of this organization.

BGI has the vision of "using genomics to
benefit mankind". It tries to strike a balance
between dreams and business where "making
money to feed the family"” and "creating benefits
for mankind" are equally important.

Listing of BGI Genomics provided financial
security for BGI's dreams. Listing also
helped raise brand awareness and facilitated
establishment of a complete modern corporate
management system, both of which contributed
to BGI's progress toward its stated goals. BGI is
a firm believer that the value of an organization
is not confined to its corporate value in the
traditional sense, but instead should be
coordinated with social values. The company
would not be hampered by short term factors

until it achieves it real vision.

Innovation, but on what
level?

Yanmei Zhu, Executive Vice President of BGI,
had with her a folding ruler that she bought
at the Nobel Museum. The ruler uses 1mm to
mark one year and showed on either side key

scientific findings and technological, cultural

>> BGl sequencer

or social events in each year between 1801 and

2000. On the side with scientific findings, the
ruler started with "Volta introduces the battery
to Napoleon" and ended with "The Human
Genome Project nears completion”. The latter,
from Yanmei Zhu's point of view, signaled the
beginning of an era. "The last century was the
century of industry, and the next century will be
the beginning of the age of life. Mankind's real
understanding of life begins here." Yanmei Zhu is
also the Chief Human Resources Officer and the

Director of the Strategic Planning Committee at

BGI. [ |
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"There are a few types of innovation. The
first type is incremental and ongoing, such as
improving the daily quality control process.
Japanese businesses are a good example of this
type of innovation. The second type involves
a greater degree of change and is known as
disruptive innovation. This type of innovation
often starts at the edge of an industry and
pushes the boundaries forward by disrupting
existing technologies. The third type is
fundamental innovation, which is more complete
and more extensive than disruptive innovation."
If one were to describe each of the three types in
only one word, Yanmei Zhu thought of the first
type as change, the second as reform, and the
third as revolution.

"The Human Genome Project” represented
a revolutionary change. BGI was one of the key
participants.

"China was not involved in any of the first
199 scientific findings on the ruler. It made a
contribution, albeit as little as 1%, and only in
the last one," said Yanmei Zhu. "This was the
purpose for which BGI was created.”

"The Human Genome Project” was initiated
by the United States during the 1990s. Unlike
the Manhattan Project or the Apollo Program,
the HGP was not completed by the United
States alone. Instead, Germany, France, Japan,
the United Kingdom, and China all contributed
to the project. Moreover, China was the only
developing country to be involved in the project
and completed 1% of the work.

In 1999, BGI founders, acting as representatives
of China without consulting the authority,
submitted an application to register China in the
Human Genome Project. The decision succeeded
in securing China a ticket into the world's
top research community in genetic science.
Furthermore, China's role in the Human Genome

Project established BGI as a pioneer in China's

92.

>> Photo of BGI public
listing celebration

DNA sequencing industry.

Genomics is allowing mankind to understand
the world from a brand new perspective.
Meanwhile, mankind is beginning to take a
fundamental approach in the understanding
of the nature of life. Changes are happening in

many sectors as a result.

Fast forward and faster

BGI's initial goal was to complete 1% of the
Human Genome Project. Today, "using genomics
to benefit mankind" has become BGI's mission. It
is given the same status as Ford's "a car in every
garage"”, Wintel's (Microsoft and Intel) "a PC on
every desktop", ad Google's "making information
universally accessible". Mankind here refers to
each and every individual.

It demands that genomics be affordable
and produced at such a large quantity so to be
available to all. To achieve this goal, BGI has to
expand quickly and take control of the entire
supply chain.

Everything starts with a market for DNA
sequencing. The market cannot be a divided
market occupied by small DNA sequencing
workshops. It has to be a full sized market
backed by a real industry. In the absence of a
market, one will be created. To that extent, BGI

had done it before.
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DNA sequencers were being used as one of the

lab tools and only in research in universities and
corporate R&D facilities. Each pharmaceutical
lab would purchase one or two for R&D
purposes. The machines would not be used more
than a few hours a week.

BGI promotes DNA sequencing service
outsourcing by leasing or acquiring DNA
sequencers. As a result, DNA sequencers were
being used significantly more frequently, leading
to lower user costs and a larger user base. The

process resembled the shift from household

production of fabrics and clothing to industrial
manufacturing of ready-to-wear clothing.

The operation started with leasing three DNA
sequencers and grew to leasing a few dozens.
Then it was spending hundreds of millions on
purchasing more than a hundred machines and
buying up one or two years' production from the
laboratory equipment manufacturer. BG], at its
peak, occupied 44% of the global market share
in DNA sequencing.

"They (referring to the DNA sequencer

manufacturers) thought we were savages [3
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and started supporting smaller competitors.”
Yanmei Zhu said BGI's rapid expansion was both
alarming and disturbing to suppliers in other
parts of the supply chain.

Having control of the supply chain is the
only way to ensure long term growth. The
first obstacle that must be overcome in the
DNA sequencing business is the group of
DNA sequencer manufacturers. In September
2012, BGI announced a merger with Complete
Genomics, a U.S. leader of innovation in whole
genome sequencing. Three months later, BGI
accepted a total investment of 1.398 billion
dollars from China Everbright as the lead investor
with Sequoia Capital as one of co-investors. The
merger was completed in early 2013.

In 2014, BGI developed its own DNA sequencer,
which subsequently triggered falling prices on
DNA sequencers around the world. "We receive
a lot of DNA sequencing orders from universities
and pharmaceutical companies because we offer
speed and accuracy at a reasonable price,” said
Yanmei Zhu.

Economies of scale leads to lower prices,
which in turn fuel expansion. Control of
upstream supplies allows the positive cycle to
continue in an orderly fashion. As the business
grows, the database available for comparison
quickly becomes larger, making BGI more
attractive to customers.

"There are two way to change the world:
being affordable and being available. It works
for cars, PCs, internet services and mobile
phones. Expensive luxury goods with a limited
supply are never going to change the world.
Hunger marketing is not the way to change the
world," said Yanmei Zhu. BGI aims to make DNA
sequencing services available to all, hence using
genomics to benefit all mankind.

In addition, BGI's growth is accompanied by

progress in China's genomics industry. Before

9%.

>> Frontal view of BGI
Headquarters

BGI, the genomics industry in China was a
no-man's land. The organization amassed a
large number of life science experts. When
BGI created the entire industry, some left BGI
to start their own businesses or join other
companies.

Many refer to BGI as the "boot camp” of
China's genomics industry, but loss of talent in
this way is not always a bad thing. "We even
encourage certain individuals to go out and
start their own businesses” said Yanmei Zhu. It
is a way to create more companies and a well
developed supply chain. When you are the only
company in a business, you have to produce
everything you need. It is not a good thing.
A better developed supply chain is good for
everyone involved.

After all, it is still too early to discuss the
zero-sum game in a new industry with great

potential.

Charity is the biggest
business and business is
the best charity

BGI benefits in many ways from listing of BGI
Genomics, such as greater financial security
and more exposure for BGI in both the public
and private sectors. It also allows BGI, an

organization built by scientists, to implement

standard management practices.

There are still some unlisted entities hidden
from view, including BGI Research, China
National Genebank (built and operated by BGI),
BGI College, GigaScience, BGI Agriculture Group,
and BGI Manufacturing.

This is a place that looks more like where
dreams take off. Operations under these entities
appear less commercialized and less affected by
the need for short term profit.

"We have a platform and the world's largest
(DNA sequencing) platform. People who
have plans but no platform will be able to use
ours," said Yanmei Zhu. "Some organizations
and scientists have samples of birds, fish or
butterflies collected over decades or even
centuries. They don't have a DNA sequencing

platform, or they don't have funding for DNA
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sequencing. We will be able to offer lower prices
and help them complete their projects and make
a digital world of our earth.”

BGI intends to spend thirty years to
participate in and complete the project, Internet
of Living Things, which is what Yanmei Zhu
refers to as the internet of life and corresponds
to what we know as the Internet of Things.

BGI is trying to write a "Human Manual”,
which will resemble the manual that comes
with a camera. The manual will teach us how to
use our bodies properly and prevent potential
damages.

The Human Manual will require a lot of
resources to complete. What seem like costly
deals are in fact the way to accumulate
resources.

"The business is not the goal but the path.
To reach our goal, we have to make money
and put food on our table," said Yanmei Zhu.
Some goals can be achieved through business,
while others can be accelerated via commercial
means. Still some goals may be hindered by
commercialization. Therefore, an innovative
organization like BGI involves many fields,
such as scientific research, education and
corporation, and its operations span across
many areas.

BGI hopes and is confident that the investors
are able to identify with their values. On the
one hand, the company sees the passing of
a capitalism-driven economy. In the age of
life, people with a background in science and
technology as well as in industry will have real
influence. On the other hand, the company sees
the massive commercial potential behind the
enterprise.

"Charity is the biggest business and business
is the best charity,” said Yanmei Zhu. "Social
values and corporate values can be combined

after all."
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Light Up Dreams in Real Life

Having met UBTECH founder James Zhou, I
naturally associated him with Rethink Robotics
founder Rodney Brooks. They share certain traits
in that they are both passionate people who
dismiss the mainstream and think on their feet.

Rodney is the quintessential roboticist. He
was director of the MIT Computer Science and
Artificial Intelligence Laboratory and designed
America's first robot to land on Mars as well
as the first collaborative robot, Baxter. Now he
has his own robot making company, Rethink
Robotics. Its industrial robots were one of the
most watched products on display at Summer
Davos in 2015. Rodney once said "the mistake
many people make is that they fall in love with
a technology. But the real important thing is
to create value for people or there will be no
customers. So they have to figure out how this
exciting product or system will provide value
for their customers."

This approach is being put into practice
at UBTECH. James Zhou takes the view that
innovation does not have to be in the form of
a technological invention. It will be an equally
innovative achievement to launch an existing
technology or a product still under development.

"What I envision is a humanoid robot. I think
people in the future will fall into one of three
categories. One is the natural humans, one is the
machine enhanced humans, and the other is the

robots. UBTECH wants to make household robots.

9.

They can be mass produced, and the price can be
as low as RMB 200,000. The robots will care for
humans in their homes and provide services as
needed. [ think this is something I will live to see.”

This is the goal envisioned by James Zhou.
It is also the reason why UBTECH insists on
making humanoid robots. All the rest, including
the 540 Alpha 1S robots with their glowing blue
eyes that were presented on the New Years Eve
in 2016, is the road that he has to travel before

reaching his destination.

Innovation in
commercialization

To receive a growing number of visitors,
UBTECH has created a showroom to display
commercialized UBTECH products, including
Alpha 1, voice controlled Alpha 2 and various
Jimu robots.

The design patterns for UBTECH robots are
so simple that people would not think them to
be hi-tech products. One may see some of the
functions (giving weather reports or opening
curtains) as being available also via voice
assistants on smartphones. Stories being told
by a robot sometimes cannot be heard over the
whirring sound of a torque servo.

This is, however, the most "interesting" robots
that consumers get to see. More importantly,

these products are leading UBTECH down the

>> Zhou Jian, Founder
and CEO of UBTECH
ROBOTICS

correct path.

"UBTECH's products will be first of their kind

and have not been seen before in the global

"o

market." "Innovation does not have to be in the
form of a technological invention. It will be an
equally innovative achievement to launch an
existing technology or a product still under
development. Some of the larger companies are
not engaged in making so-called technological
inventions, but instead devote themselves
to developing existing or more cutting edge
technologies and to finding as many application
scenarios for previously launched products as

possible,” said James Zhou.
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Commercialized innovations in technology in
many ways are a better indicator of a nation's
innovative capacity. Japan is a good example for
this argument, while China still lags behind in
terms of the innovative capacity.

There had been a constantly growing number
of innovations in China several years ago, and
most were innovations in business models. Many
companies that had built their own commercial
empires appeared to be following a standard
procedure:

identifying successful products in other
countries and relying on the massive domestic
market, user segments or specific market
protection measures to quickly expand and
create entry barriers; then taking advantage of
large user segments to develop horizontal service
chains and eliminate potential competitors.

This is approach is particularly common in
the internet industry. Meanwhile, investors
seem to have gotten used to walking down the
same path every time. A startup meeting with
potential investors often face the question,
"Is there already something like it in other
countries?" If the answer is no, then the chance
of receiving funding will drop significantly.

"It is time now for China to take technologies
that are already in place or can be launched
immediately and turn them into scenarios
in order to take advantage of China's
manufacturing might, in hardware and in
software, to create a world's first product.”
James Zhou thinks followers of the standard
procedure are only starting their own
businesses to make money. In his opinion, one
can start a business by taking products from
overseas markets, making slight changes to
the business models, and starting selling them
directly in China, but it is not real innovation.

James Zhou sees innovation in Apple as it, led

by Steve Jobs, has changed the pattern and [J
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the interface of human machine interaction.
Naturally he considers UBTECH an innovator
in the field of robotics. DJI represents another
example of innovation. Companies working on
quadrotor drones had been around for a while
in countries such as Israel, France, and the
United States. They were doing the same thing
until DJI came along and started commercialize
drones. DJI took advantage of the supply chains
in China's manufacturing sector and quickly
turned drones into commercial products. The
company became the world's first in the field
and has developed excellent flight control

systems.

How to maintain innovation
momentum?

Innovative startups that have their roots in
technology commercialization are often known
for successful products in the early stage of
their operations. However, such successes will
in turn create a market and inevitably attract
more latecomers to enter the market. While
early entrants, to a certain degree, will have an
advantage, it does not mean that they can afford
to rest and do nothing. Companies have to keep
striving to innovate in order to defend their
positions in the business against competitors.

It is quite a challenge to maintain the
innovation momentum. UBTECH is hoping that
a company's innovation momentum can be
boosted by adopting the following strategies:

- The original department led innovation
model is replaced by the current product
manager led innovation model.

- Mistakes are allowed to ensure employees
keep an open mind.

- A number of incentives, including stock
options, bonuses and chances of promotion, are

provided and adjusted regularly according to

98.

>>Children and parents
building Jimu robots
together

contributions employees T job. s
Innovation always begi ople. A lack

of excellent employees often leads to a lack of

good ideas or effective execution of ﬁ)od idea®
For companies like UBTECH, people with a'good

understanding of technology applications a

scenarios may be harder to find than te, nical

personnel. e

"Few people can see the nature of th
said James Zhou, "and few people look a 0 1
more existing technologies and think about how
to combine and use the technologies.”

At present, James Zhou remains at the helm
of research and development for UBTECH's star
products. "I will have an idea and then I put it
into practice," said James Zhou. "I made all the
decisions in the Alpha 2, Jimu and Cruzr projects.”

As the company grows, James Zhou no longer
has the time to follow one product from the
beginning to the end. Innovation in the future
will have to be delegated to teams secured by
the organizational structure. "l would like to see
my employees to come up with good ideas and
be able to create projects and products on their
own. [ will allocate a lot of resources to support
their new products,” he said.

Changes may have already taken place. James

Zhou said his colleagues often question his

& L
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opinions. "l am always being vetoed and being

told that I am not looking at the full picture."
The look on his face as he said it, however,
suggests that he is glad to see such a change. A
company starting out would pay more attention
to customer feedback on product design, to
which James Zhou gave little regard in the past.
Instead of product design, he paid attention only
to user experience.

It was because James Zhou believed that
consumers would not know what they needed

until a product was introduced to them. However,

he admits now that "it is necessary to discuss
product details and user experience with users,
which is why we have started conducting market
research. Their feedback will provide a basis for
optimization of the interface and other product

details."

Goals and paths

James Zhou may have said they did not start
UBTECH to make money, but financing is an

issue that cannot to be avoided. The great [J
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thing about money is that it keeps people with
different goals focused on the same thing. A
leader's job is to coordinate different interests
to ensure healthy development of an enterprise.

James Zhou says the goal for UBTECH at the
moment is to create household robots that can
handle routines. There is nevertheless still a
long way to go.

"It used to take ten or maybe twenty years
to introduce a technology into the market. A
simple action like having a robot pick up a glass
and pour a glass of water may take an extensive
period of R&D to achieve." In addition to setting
goals for UBTECH, James Zhou will have to make
sure the company can reach the stage.

James Zhou says UBTECH cannot stay
dependent on investors' cash for R&D. "We try
our best to turn existing technologies into Jimu
and into Alpha. We also work with Disney and
Tencent.” James Zhou calls this strategy keeping
the left foot on solid ground while moving the
right foot on toward dreams.

James Zhou sees three stages in the
development of a robot: drivers, motion control
algorithms, and artificial intelligence (Al).

Judging from previously launched products,
UBTECH can be said to have an advantage in the
driver at present, especially in the torque servo
thatis the heart of a driver.

To make a robot as envisioned by UBTECH,
however, requires algorithms that tell the
robot how to move, including walking, running,
jumping, walking up and down the stairs, and
playing football, before artificial intelligence
starts getting involved to give a mobile robot
vision and an understanding of natural
languages. "It will be another twenty or thirty
years at least before a robot can bring us a cup of
tea," said James Zhou. There is a model robot that
can perform the action, but it is not in commercial

production and so does not really mean anything.
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Dreams and reality are equally important.
UBTECH needs to figure out how to turn existing
technologies into cash flows so that the product
team can generate a constant stream of profit
for the company and support the company's
plans for the future. UBTECH invests most of its
funding in R&D and recruitment. UBTECH has
brought in Professor Ming-Guo Zhao of Tsinghua
University as "the Chief Scientist of Humanoid
Robots" and Professor Dacheng Tao of the
University of Sydney as "the Chief Scientist of
Artificial Intelligence". Paul Crandell, SVP of
marketing for well known U.S. camera company
GoPro, has also joined UBTECH as the chief
marketing officer.

"We are now working on a variety of
technologies, including robot vision, future
human machine interaction, joint torque servo
systems for robot drivers, motion control
algorithms and Al But as [ said it will be difficult
to launch these technologies,” said James Zhou.
"Our current products have to generate profit
for the sole purpose of paving our way into the
future. We produce and sell small torque servos
for profit in order to support R&D of larger
torque servos. We make larger torque servo in
anticipation for upcoming products.”

The robot supply chain is extensive and
involves hundreds of types of technologies.
It takes a lot of funding to support R&D and
application development. UBTECH's short term
focus, according to James Zhou, is on increasing
volume. "In addition to making more sales,
my goals in the last year or two have included
growing the company through a number of
ways, including mergers, and reaching into
the most cutting edge technologies.” "Once the
volume reaches a certain size, we will be able
to take advantage of China's strengths and
expand quickly around the world," said James

Zhou.
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Finding Core Vehicle for
Human Machine Interaction

What is the core vehicle for human machine
interaction? The question remains unanswered,
and yet the underlying value is undeniable.
Businesses in nearly all sectors are trying to
be part of the development (if only for a short
period of time). The ultimate solution will
transform the business world of tomorrow.

I attended a trade conference on smart
lighting not long ago. The participants were
keen to paint a bright future for the industry,
which included the following scenarios:

A man comes home after a long day at work
and says to the lights in the house, "All lights
on," and the dark rooms are instantly filled
with a soft light. The lighting system will make
adjustments in response to your location, mood
and outdoor lighting. You will be able to control
the TV set, the air conditioning unit and even

the router in your house via the lights.

@
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Never mind why we, already exhausted
and pushing open the door, would choose
shouting "All lights on" over flipping a switch.
The example demonstrates the ambitions of
businesses in different sectors trying to secure
a strong position in the development of human
machine interaction.

Human machine interaction will undoubtedly
become more common and more frequent as
time passes. The data generated will become
more and more valuable. We would not want
to create a new way of communicating with
each machine at home. It follows that human
machine interaction will rely on a core vehicle,
and whoever owns the vehicle will have the
most powerful influence on the business world
of tomorrow.

There has been an increase in quasi-core
vehicles for a long time. When Microsoft
launched the original Xbox in 2001, John
Taylor, analyst at Arcadia Investment Corp,
said "Microsoft has recognized that owning
a significant piece of real estate in the living
room is key to them being a winner in digital
entertainment. This is a strategic investment
and part of a long-term plan for them."

Now the battlefield has expanded beyond the
living room and beyond digital entertainment.
Potential vehicles, as a result, are changing too.
In a similar manner, smart speakers, which

are quickly gaining momentum, carry the [J
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dreams of their developers. As described above,
manufacturers and designers of smart lighting
want to take their products to equal heights.

Not all products have the potential to stand
at the core. At present, products with sufficient
potential have to offer the following features:

- Companionable: A product has to be at the
owner's side as much as possible

- Active: Actively seeking interaction instead
of passively accepting

- Natural: Adapting to the user's existing
interaction habits as much as possible

Mobile phones have a great advantage
in being companionable. For many people,
leaving home without their phones creates
more anxiety than leaving home without their
wallets. This is also why a lot of interaction is
mobile phone based. As the list of functions
grows, the role of mobile phones also grows in
importance, which in turn makes them more
companionable.

Meanwhile, being active is equally
important. Passive communication does not
deliver complete information to users, and,
therefore, decisions based on such information
will likely be biased. Interaction between
people and their mobile phones is essentially
passive. People tend to treat mobile phones
as an important tool and not an agent that
constantly spies on them. Some mobile app

developers are trying their best to change the
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situation. For example, many apps are trying to
keep running in the background, or a weather
app would try to request access to the user's
contact list. Users are naturally against such
behaviors. Responsible mobile operating
systems will restrict behaviors that leave users
no choice. It is foreseeable that the growing
influence of smart products on the everyday
life will lead to implementation of related
regulatory supervision. An American couple
got into a fight in July 2017. While they argued,
their Google Home smart speaker automatically
dialed the number for the police because it
recognized the voice command "call the police".
The incident sparked a debate over the issue of
smart appliances and personal privacy. Once
the necessary regulations are in place and the
business rules are established, food ordering
apps will know only your favorite dishes,
sports apps will know only your favorite
sports, and video apps will know only your
favorite forms of entertainment. No one will be
able to acquire a complete user profile.

The need to be natural can be explained by
asking this question - all technical obstacles
aside, what is the thing that you would choose
as the means to communicate with everything
else? For most people, the answer would be
either their own senses or another person for
the simple reason that it is natural. Of all the
human senses, the eyes receive the largest
amount of information. Eye based vehicles,
such as smart glasses, are potentially a popular
choice. Glasses also have the advantage in
being companionable. Human beings are social
animals. It gives humanoid robots a natural
advantage (and as technology progresses,
humanoid robots will look more and more like
real humans, thereby further boosting the
advantage). Communicating with smart robots

that look and act like humans will be more easily
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>> Alpha 1, one of the
products commercialized
by UBTECH ROBOTICS

accepted by most than communicating with a
smart speaker. "The most natural interaction
is the interaction between two people. Setting
technology and other factors aside and starting
with the most basic needs means that the
interaction to succeed in the future will be the
interaction between humans and humanoid
robots." James Zhou, founder and CEO of
UBTECH, a smart service robot maker, thinks
that, while robots cannot replace everything,
one of the branches in scenario based active

interaction in the future will be robots. He also

thinks smart glasses have a great future in this
arena since chatting while wearing glasses will
be an equally natural process.

Of the three features, being natural is likely
to become more important in the future.
Technological breakthroughs will lower the
barrier to being companionable; and people,
once used to communicating with something,
will tend to grant more access to it, which
effectively resolve the issue of needing to be
active. It can therefore be deduced that mobile
phones, though a core product in human
machine communication at the moment, will
inevitably be replaced in the future.

Meanwhile, the battlefield is not confined to
hardware. Software plays an equally important
role with possibly greater intensity. Competition
between Windows and Mac (Microsoft and
Apple) in the PC era and between Android and
i0S (Google and Apple) in the mobile phone era
are some such examples. Past examples have
shown us companies with the advantage in
hardware will try to use closed source software
to gain more control, while latecomers will
adopt open source software in an attempt to
establish themselves by winning over more
allies. Only time will tell whether history is

going to repeat itself.

103



CHAPTER 2
INNOVATIVE BUSINESS CASES

In Shenzhen,

Innovation is in our DNA

Every Chinese city has its own defining
attributes, whether it be leisure, ancient
history, or natural beauty. But if asked which
one word describes Shenzhen, China’s youngest
first-tier city, many would choose the word
"innovative".

According to our research, Shenzhen has
the highest number of listed companies that
can be described as “innovative”, however this
figure appears less significant in the overall
ranking due to the enormous base number.
However, if we chose listed companies as the
representatives of outstanding corporations in
China, a large number is apparently a positive
attribute.

If we were to assert that Chinese cities
are currently striving to foster their own
innovation, it would appear as though this
facet is more deeply-rooted in Shenzhen. As
researchers, our job is to quantify and analyze
innovation such as with financial data or
the quantity of patents. However, we know
that there is more to innovation than simple
statistics, with companies or even municipal
administrators effortlessly trying to raise
these numbers without managing actual
innovation. Therefore, to look at Shenzhen
in a more sensitive manner, we must seek to
understand the city’s innovative power. As
described by University of Toronto professor

Richard Florida in “The Rise of the Creative
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Class”: "Creativity cannot be stored, contested,
and sold like a mine reserve; it will otherwise
quietly perish without the frequently required
replenishment, update, and maintenance."

With regard to a single city, a groundwork
of innovation must be present as well as the
preservation of the innovative environment.

And with regards to Shenzhen, it is atop this
groundwork of innovation that the city’s hard
working residents make up its enterprises.
Since its establishment as a Special Economic
Zone in 1980 to the present day, Shenzhen
has represented the opening up of China and
its spirit of ingenuity, an attiribute that has
become essential to the city’s culture.

Upon first visiting this city, you will surely
encounter a wash of contradictory moods: it
is convenient yet chaotic, efficient yet nerve-
wracking, and like a flood of energy, the city
can drown you at any moment. Shenzhen is
not like some neatly organized or inexpensive
cities. As an interviewees stated: “Shenzhen

isn’t like that, but it is a city that demands
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forgiveness, because breaking norms is what

is required of innovation.” Urban cities will
almost never provide the most comfortable
living standards, but with its gathering of
resources, Shenzhen brings about efficiency,
diversity, and, the most important of all,
inclusiveness, in which innovation is most
easily bred. Shenzhen is just that kind of place.

Unlike many first-tier cities, private
enterprises dominate Shenzhen. This is not to
say that company characteristics necessarily
determine innovation, but an economy driven
by private enterprises creates a fairer and more
efficiently competitive business environment,
which is immensely beneficial to innovation.

In the same way, this economic structure

also allows city administrators to work more

efficiently. They are not under excessive
pressure to "shield" certain interest groups,
allowing them to dedicate themselves to policy
implementation, to focus on the efficiency
and fairness of the city, and to create a more
friendly environment for innovation.

The companies' roles as innovators are
prominent. As such, they are the city's most
passionate innovators and stand to benefit the
most from this innovative attitude.

On the other hand, the government
is focused on ensuring that policies are
maintained, such as: developing factor markets
such as land, property rights, capital, skilled
professionals, labor, etc., and a free distribution
of innovative resources; improving policies
based on innovation as a motivational tool,
technological contributions in exchange for
shares or dividends, securing technological
secrets, transferring achievements into income
distribution, conducting intangible asset
analyses, strictly enforcing laws regarding
intellectual property rights, and encouraging
innovation in corporations and society as a
whole; and, managing the relationship between
the government and the market.

There are other innovations related
to these underlying infrastructures that
must be supplied by the government, such
as the existing National Supercomputing
Center in Shenzhen, the Daya Bay Reactor
Neutrino Experiment Laboratory, the China
National GeneBank, and more. Shenzhen
also established a specialized action plan to
drive development for research institutions,
by creating new market-oriented scientific
research institutions, which integrate research
and industrialization.

The city's DNA and the management of
its administrators are the true sources of

innovation in Shenzhen.
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Zhangjiang Hi-Tech: The search
for balance between social values
and corporate profits

For a state-owned holding company that
needs to achieve multiple business objectives,
finding a balance between social responsibility
and corporate interests is a difficult task.
Zhangjiang Hi-Tech is such a company.

There are two key facets for state-owned
enterprises. The first is that they are state-
owned, which means that they need to bear
social responsibility, and investment is required
in order to fulfill these responsibilities The
second is that they are an enterprise. Their
corporate goal is to produce profits. Companies
need to find their own development resources.
Listed companies have to be responsible to
shareholders and profits are the best way to
offer returns to shareholders.

Strengthening the social competitiveness
of enterprises while strengthening their own
competitiveness is a core issue for state-
owned enterprises. This is why we chose
Zhangjiang Hi-Tech to be our case study.
Through an analysis of this company, we have
come to realize that transforming state-owned
enterprises not only requires innovative ideas,
it also takes courage and persistence from

leadership.
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The many faces of
Zhangjiang Hi-Tech

The Zhangjiang Hi-Tech name exists in many
forms. It is the name of a location. It is the
name of the park's "landlord". It is also a listed
company.

Zhangjiang Hi-Tech Park was established
in July 1992. It is a state-level high-tech park
located in the south end of the Pudong New
District. Together with Lujiazui, Jinqiao and
Waigaoqgiao Development Zone, they make up
the four key development areas of Shanghai
Pudong New District.

In April 1996, Shanghai Zhangjiang Hi-Tech
Park Development Co., Ltd. (hereinafter
Zhangjiang Hi-Tech) was listed on the Shanghai
Stock Exchange and became a public company.
"Shanghai Zhangjiang Hi-Tech Park Co., Ltd., as a
subsidiary of Pudong New District directly under
the enterprise and Zhangjiang Hi-Tech Park

development, operates state-controlled listed

companies, carries out the practice of deepening
reforms and the development of state-owned
enterprises. It also executes the operating
mission of Zhangjiang Science City’s key
regional development.” This is the development
of Zhangjiang Hi-Tech’s 13th Five-Year Plan. It
also reflects Zhangjiang Hi-Tech’s characteristic
image of achieving multiple objectives. As
Zhangjiang Hi-Tech General Manager Ge Peijian
said, "Not only does Zhangjiang Hi-Tech need to
bear the profitability of a listed company, it also
must fulfill its corporate social responsibility."
But finding the balance between the two is

not easy.

Mission-driven
transformation - begins
with people

In the eyes of the public, the story of
technological change in product innovation is far
more attractive than organizational innovation
in non-technological change, but the latter might
be more important.

Over the past three years, Zhangjiang Hi-Tech
General Manager Ge Peijian has overseen
the company’s transition from passivity to
a business model of exploration, and then
undertook the national mission of innovation.
These efforts began with a difficult historical
mission.

On May 23, 2014, General Secretary Xi
Jinping came to Shanghai to propose elevating
Shanghai to become a globally influential
science and technology innovation center. As a
listed company, Zhangjiang Hi-Tech (600895)
has become an important development in the
science innovation center’s core district. It took
over management of Zhang Pei high-tech less
than three weeks ago.

But achieving this goal was not easy. [ |
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"In 2014, when I took over Zhangjiang Hi-Tech,

the ROE (net asset yield) long-term was less than
6% and it had lost the ability to refinance in the
capital market. It was facing marginalization
in the capital market," Ge Peijian recalls.
"It is difficult for a listed company that is
marginalized by the capital market to undertake
the immense mission of building a center.”

If you don’t want to be marginalized by the

capital market, grand slogans are not enough.
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You need to get the capital market to see the
value of the company and restore refinancing
capacity.

In Ge Peijian’s view, for Zhangjiang
Hi-Tech Park operators, the establishment of
"innovation-driven enterprise organizations” is
the key to enterprise change and new vitality.
The basis of all this is talent. From his point of
view, Zhangjiang Hi-Tech's innovation is twofold:
The first is to focus on the national strategy
regarding industrial distribution and seeing
business development from a global perspective.
The second is to pay attention to personnel
training and create professional, youthful, and
market-oriented teams.

If the former is the task and the goal, then the
latter would be the means. In an interview with
reporters at the beginning of 2016, Ge Peijian
pointed out that, "The largest loss of state-
owned assets is the loss of talent.”

Prior to this statement, Zhangjiang Hi-Tech
was in the process of adjusting its internal
staff structure. After all mid-level managers
were dismissed a competition was opened.
10 department general manager positions
were open to competition, which included
competing for posts, "votes" to hire people, and
examinations after 3 years. Staff were assigned
positions via mutual choice. One job means
one salary, and changing jobs means changing
salary.

For large state-owned enterprises, human
resources has constantly been a difficult
problem. But reforms are imperative. As he
said, "The biggest cause of losing talent is that
talented workers aren't given the right jobs.
This situation can no longer continue. If it goes
on, state-owned enterprises will be a pool of
stagnant water, unable to move. Reform gives
birth, and waiting brings death."

Attracting high-quality young workers is also

part of Zhangjiang Hi-Tech’s talent strategy.
From Zhangjiang Hi-Tech’s thirteenth five-year
(2016-2020) development plan, we can see the
company is focusing on achieving a younger age
structure among its employees. The planned
goal is that by 2020, the number of employees
under the age of 30 will increase by 20 people.

The proportion will increase from 10% to 17.5%.

Under the Concept of

the Technology Investment
Bank’s "New Three
Business” Mode

In 2014, when people mentioned Zhangjiang
Hi-Tech (600895), everyone would believe it was
the leading real estate business in industrial
real estate development and operation.

In actuality, Zhangjiang Hi-Tech's key
advantage was possessing a physical space for
sustainable development, in order to provide
life-cycle services for start-up enterprises.
Furthermore, the company's initial positioning
placed industrial real estate as its central focus.
Zhangjiang Hi-Tech's lands are all industrial
lands. In China's property market, industrial
land is not a very popular concept. Land sales
are a one-time deal, which implies that the
total resources for future development will be
reduced with every sale, and makes it difficult
to embark on fruitful regional development
in the future. Because of Zhangjiang Hi-Tech's
special historic mission, its business model
cannot be easily copied and transferred to
other enterprises, like how most real estate
businesses would go other places and develop
the land. Therefore, if Zhangjiang Hi-Tech were
to operate like other real estate businesses, its
advantage would be lost. KPMG Consulting’s
2014 evaluation of Zhangjiang Hi-Tech indicated

that there was no strategic and long-term
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development plan, leading to frequent use of
long-term resources to deal with short-term
pressures.

If Zhangjiang Hi-Tech hopes to change this
situation, change is needed at the strategic level.

The "technology investment bank" concept
can also show Zhangjiang Hi-Tech high-tech
company's true colors. To achieve this goal, it
is necessary to have an investment-oriented
mentality, and transform tangible industrial
real estate resources into industrial investments
in intangible resources and equity resources.
Zhangjiang Hi-Tech hopes that, through the
"three new businesses" (technology developers,
industrial investors, innovative service
providers), this unique model will solve this
problem. Through the "three new businesses”
model, realizing the transformation of
industrial real estate companies into a "science
and technology investment bank” and using the
two models of "landlords + shareholders” and
"shareholders brings landlords" will promote
the company's sustainable development.

The essential strategy for the enterprise is to
have a clear goal and a criteria for judging. The
fate of the enterprise is no longer dependent
on emergency responses to high-pressure
situations.

On September 25, 2015, Zhangjiang Hi-Tech
announced, at the Shanghai United Assets and
Equity Exchange, a share transfer worth RMB
340 million, yielding a 100% stake in Xingke
properties and bonds related to Xingke. Less
than 3 months later, after more than 100 rounds
of open auctions, Shanghai Xin Investment
Co., Ltd. paid RMB 660 million for receipt of
the assets, a difference of more than RMB 300
million. Fudan University Press published a
book entitled "Genesis in Twenty Years", which
evaluated the transaction as "a tangible example

of a company's transformation.” [ |
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As of the first half of 2017, Zhangjiang Hi-Tech
had accumulated investments of RMB RMB
4 billion in 100 companies and 105 projects,
including the FoF method of participation in
the investment of 15 funds. Out of the invested
companies, 28 of them have been listed, 2 have
entered pre-disclosure, and 11 are expecting to
be listed. There are many unicorn companies,
such as Ant Financial, Mindray Biotechnology,
Fruitday Co. Ltd., Ximalaya, and Qiniu
Information Technology.

The financial data show that this model is
effective. In 2016, Zhangjiang Hi-Tech's parent
company's net profit was RMB 727 million, an
increase of 51%. Performance and profit growth
both set company record highs. In that year,
investment income of RMB 797 million was
achieved, investment income accounted for 58%

of total profits and net assets yield reached 9.18%.

The balance between
social value and business
growth

Zhangjiang Hi-Tech really aspires to achieve
a balance between corporate interests and
social responsibility. Achieving this requires a
breakthrough in ideas. The fulfillment of social
responsibility does not mean that companies
must sacrifice their interests in exchange. On the
contrary, the two can complement each other.

Zhangjiang Hi-Tech currently owns
Zhangjiang Science City’s largest block of
apartments for workers, which is known as
the Pride of Heaven Talent Apartments. Talent
apartments are a service-oriented product,
which allows people coming to Zhangjiang
Hi-Tech Park to have a stable home. When
managed by Zhangjiang Hi-Tech, talent
apartments are no longer simply functional

structures; instead they become a center
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of innovative services such as industrial
investment and science and technology real
estate innovation. By providing park enterprises
with such value-added services, it becomes
easier to play a leading role in investment in
innovative science and technology firms. These
industrial investments then lead to returns from
the capital market, which in turn lead to growth
in business efficiency.

The Zhangjiang Hi-Tech "895 Entrepreneurship
Camp" project was aimed at finding high-
potential entrepreneur projects. The training
camp, which involved a total of five stages,
started out with 1100 total entries, of which
162 investment projects were selected,
including 68 venture capital projects and 38
credit and lending projects. The total project
valuation amounted to RMB 10 billion. Support
for innovation can enhance the economic
vitality of the region, from which Zhangjiang
Hi-Tech, through its own incubator and
investment department, can look for investment
opportunities.

Zhangjiang Hi-Tech is trying to convert its
innate responsibilities into service-oriented
advantages for the company, and rely on
connecting these advantages to enhance the
value of the company. Furthermore, the company
must continually enhance its service capabilities
and better fulfill its social responsibility.

Ge Peijian attributes these changes to
the "elimination of real estate centers" and
"transformation into a technology investment
bank” strategies. It is these strategies that allow
Zhangjiang Hi-Tech to be able to implement
social responsibility during the development of
its enterprise resources. As Ge Peijian said, "If
Zhangjiang Hi-Tech still had real estate sales as
its main source of income, it would have no room
for business development, or the company might

not even survive."
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The ASR-based
Al Ecological Chain

A company incorporated 18 years ago that
has gained a unique upper hand in the artificial
intelligence (Al) industry.

This is the perfect description of what
iFlytek Co., Ltd. (iFlytek) has become today.
Headquartered In Hefei, this company expects
to construct an Al ecological network that
penetrates a wide scope of industries through

its advantages in speech recognition technology.

Voice Al: Why Voice Al?

A Research Markets report released in
May 2016 showed that within the global
voice recognition market, Google, Microsoft,
Apple, and iFlytek each accounted for 20.7%,
13.4%, 12.9%, and 6.7% of the market share
respectively.

What is the charm of the voice recognition
market? How has it managed to attract the
participation of so many industry heavyweights?

Since the birth of the first computer, mankind
has been trying to find the question to a
single question: how do we communicate with
computers? We are faced with two challenges
when it comes to man-machine communication:
how do we enable machine to receive signals?
And how do we help machines understand what
the signals mean?

As general users, we have already underwent

a few stages of development.

- The DOS era: The only tool through which
computers could receive signals was the
keyboard. For the machine to understand
what signals mean, we needed to learn to use
complex, sophisticated computer commands.

- The Windows era: The mouse was added
to the list of tools we could use alongside the
basic keyboard. Most of us no longer needed to
memorize computer commands.

People, however, were not content with
what they had. We looked for even better man-
machine communication methods that were
both precise and natural.

Although people receive the largest amount of
information through vision, language, including
text and speech, has nevertheless always been
mankind’s most precise means of interaction.
Language exchange is also the most natural

form of communication we had access to. ) |
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iFlytek is clearly aware of the importance of
automatic speech recognition. As the company
indicated at the Bantang conference held
in Chaohu back in 2000, “Voice is the most
naturalistic and convenient way for people to
interact with one another and hence is sure
to penetrate every aspect of our social life.
Our mission is to realize barrier-free message
communication among people and between
mankind and machines.” Among the Top 10
breakthrough technologies of 2016 at the
Massachusetts Institute of Technology (MIT),
voice hub ranked third.

Since computers were first designed in
English, speech recognition technology, which
enhances the convenience of man-machine
interaction, is even more promising in China.
Just as was stated in the MIT report, “The
combination of voice recognition and natural
speech creates for the Internet a precise and
useful voice hub...China, in particular, is an ideal
market for developing voice hubs because of
the complexity involved in entering a Chinese
character through a touch screen and also
because of the increasingly useful and effective
speech recognition technology.”

Successful speech recognition enables the
machine not only to receive signals but also
optimizes its understanding of the natural
voice, thus becoming the hub of all hubs. In

the foreseeable future, voice Al technology is
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set to become the keyboard of the Dos era, the
keyboard-mouse combination in the Windows
era, the touch screen in the smart phone era, and
the first checkpoint for every one of us on our

way into the era of Al

iFlytek’s patch to
voice Al technology

“iFlytek Co., Ltd., established in 1999, is a
national key software enterprise dedicated to
the research of intelligent speech and language
technologies, development of software and
chip products, provision of speech information
services, and integration of E-government
systems.” This is the first sentence that
appears in the company profile of iFlytek, an
introduction that indicates the significance
of intelligence voice and artificial intelligence
technologies to the company.

iFlytek is a typical venture company that was
started by college students. The entrepreneurial
team consisted of just 18 members at the very
beginning. According to information provided
by iFlytek, the 18 members on the initial
entrepreneurial team harbored the dream that
“optimization of the Chinese language speech
recognition technology has to be achieved by
the Chinese people, and the development of the
Chinese speech recognition industry has to in
our own hands.”

The voice Al technology is typically
interdisciplinary and encompasses an industry
where the winner takes it all. Although foreign
companies had the upper hand in Chinese
voice recognition at that time, it did not mean
that China did not have better technology;
rather, China did not integrate what it already
possessed in better and more comprehensive
ways.

The Institute of Acoustics of the Chinese

Academy of Sciences is renowned both

domestically and abroad in the field of acoustic
signals. The Institute of Linguistics of the
Chinese Academy of Social Sciences also
exhibited outstanding accomplishments in the
research of Chinese prosody. Meanwhile, the
University of Science and Technology of China
led its counterparts in processing voice digital
signals and algorithm research. These three
scientific research institutes, however, had

been unable to break down the barriers among
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themselves and between other institutions
of higher learning to form profound and
substantial collaborative partnerships.

After obtaining its first batch of capital
through financing, iFlytek first mission was
to break down the barriers. By establishing
speech recognition technology joint laboratories
sequentially with the University of Science
and Technology of China, the Institute of
Acoustics of the Chinese Academy of Sciences,
and the Institute of Linguistics of the Chinese
Academy of Social Sciences, iFlytek enabled
these scientific institutions to focus on research,
development, and innovation. The corporate
sector on the other hand was responsible
for providing a unified industrial operation
and transformation platform that helped to
transform research outcomes into industrial
developments.

Later in 2006, iFlytek set up a speech
recognition technology joint laboratory with
Tsinghua University to engage in research
covering voice recognition, sound frequency
spectrum analysis, voice indexing, language
comprehension, and data mining. After
2010, iFlytek established joint laboratories
progressively with Xingjiang University,
Inner Mongolia University, Tibet University,
and Yunnan University, among others, to
engage in multi-ethnic voice and language
core technological research. Joint laboratories
were also created through collaboration with
Lanzhou University and the China Ethnic
Languages Translations Bureau. In 2015, iFlytek
jointly set up the “iFlytek Laboratory For [[J
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Neural Computing And Machine Learning”
overseas with the University of York to focus
on research in fields such as neural computing,
deep learning, and artificial intelligence. The
office of iFlytek in Silicon Valley, USA, became
operational in 2016; collaborations with the
Georgia Institute of Technology also commenced
in the same year.

iFlytek separates its own innovation efforts
into two parts: visionary original innovations
and innovation associated with applied

research. Qingfeng Liu, Chairman of iFlytek,

indicates that one of the important factors of
innovation is to create an innovative system
that facilitates interaction among the industry,
the academia, and research institution with

enterprises at its core.

An Al Ecology Centered
on Voice Al

iFlytek core vision is to transform speech
recognition technology into the root system of

the whole ecological tree and to build upon it a

comprehensive ecological system.

China released its “New Generation Artificial
Intelligence Development Plan” in July 2017;
this is the first state-wide artificial intelligence
development plan of its kind ever to be
published.

- The goal is to align China’s overall artificial
intelligence technology and application
capabilities with that of its global counterparts
by 2020 and to enable the Al industry to become
a major growth point for the overall economy.

- It is hoped tha t, by 2025, major
breakthroughs in artificial intelligence
theory will have become realities, and some
of technical applications developed will have
achieved world-leading levels of advancement,
thus enabling Al to become one of the primary
drivers of industrial upgrade and economic
transformation in China.

- By 2030, it is expected that artificial
intelligence theory, technology, and application
as a whole will have reached global leading
levels of development, enabling China to be a
major artificial intelligence innovation center of
the world. Major accomplishments in the smart
economy and smart society will in turn serve
as important foundations upon which China
will join the ranks of the world’s top innovative
nations and economic powers.

It is China’s plan to realize an artificial
intelligence industry worth RMB 1 trillion
and related industries with markets reaching
a value of RMB 10 trillion by 2030. Currently,
China continues to keep its upper hand in
artificial intelligence through BAT (Baidu,
Alibaba, and Tencent). iFlytek believes,
however, that competition over artificial
intelligence will no longer be one technology
against another or one enterprise against
another; instead, it will be one ecology against

another ecology. iFlytek’s starting point and

CHINESE CORPORATE INNOVATION REPORT 2017

advantage in this regard, in the opinion of the
company, is its capabilities in intelligent speech
recognition technology.

According to data from the Speech Industry
Alliance of China (SIAC), iFlytek accounted for
44% of the market share for voice Al in China
in 2016, way ahead of the 16.4% of runner-up
Baidu. The same set of SIAC data showed
that since 2012, the voice AI market has been
growing at an annual rate from 40% to 100%
(data for 2016 and 2017 are estimates) and it
is expected that the market size will be worth

RMB 10 billion in 2017.

China voice Al market
share (2015)

iothers
113.2%

sinovoice
2.2%

iFlytek

Xiaomi
2.7% \. 44.2%
o

Nuance
3.0%
Apple
6.9%

' Baidu

source: SIAC 27.80/0

iFlytek held its annual launch conference
featuring “Voice Lit Life” in 2014 to depict “a
beautiful life where you talk to take control,
driving a car, watching TV, or playing on your
smart phones” to the participants. It was also
through the same conference that iFlytek
officially announced the taking off of its [J
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super brain project aimed at developing engines
that mimic the cognitive intelligence of the
human neural network.

In the same year, China Mobile purchased
shares of iFlytek through non-public offering
and became the second largest shareholder of
the company (China Mobile still holds 12.9% of
iFlytek’s shares at the moment and is the largest
holder of circulating shares).

Besides iFlytek acquiring the needed
development capital, this transaction was
described as having supplemented the technical
details for China Mobile; meanwhile, on the part
of iFlytek, it has gained technical support as well
as involvement in a huge application scenario.

Not only was iFlytek required to attract
important shareholders like China Mobile, the
hope is also to make respective business groups
and departments of iFlytek remain in the core
layer of its Al ecology while at the same time
gathering huge entrepreneurial groups in its
surroundings to form an even bigger industrial
ecology that surrounds the core technology

of iFlytek. iFlytek has invested in numerous
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companies such as Qiming Technology,
Shanghai Ruiyuan, and Qiming Toys. One of its
investments, UBTECH, is also a company we
have studied and reports; the company applies
iFlytek’s voice Al sys tem to its robots.

iFlytek believes that 2016 marks the starting
year for Al in China while 2017 is the landing
year for the application of Al. The position
of “Al platform + specific industrial lanes” is
defined. Meanwhile, Al will also be introduced
to achieve society-wide empowerment. Even
for innovations that are at the initial stages
of development inside corporations, these
endeavors may be successfully nurtured
through joint shareholding among the company,
strategic investors, and operational teams.

By constructing an Al ecological network that
penetrates a wide scope of industries, iFlytek
expects to capitalize on its advantages in speech
recognition technology. Whether this strategy
results in success or failure will determine the

future of the entire company.
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Ecological Chains -
Higher Independence or

Collaboration?

The creation of ecological chains (ecological
systems) is one of the hottest trending concepts
nowadays in the business community. Very
few have ever doubted the value of a successful
ecological chain; what encompasses the journey
to success, however, is another complex topic.

Each enterprise has its own way of creating
an ecological chain. From the perspective of
structure, ecological chains are mainly divided
into the following two types, although the
boundaries between the two are far from
distinct.

- One of these types is as closed as possible; in
these types of ecological chains, the enterprise
is positioned at the center and strives to expand
its business frontiers.

- The other is as open as possible in that the
enterprise provides only the core components
of the ecological chain; all other aspects of
operation only serve to provide the ecological
system with necessary supplementation.

Whether closed or open systems are more
beneficial has always been a hotly debated topic.
The controversy over closed or open systems
however has existed long before the idea of
ecological chains became widely popular. A
truly closed ecological system that is completely
under the control of a company does not exist.
Nevertheless, we have learned from many prior
examples that the pursuit of such a system has

never ceased.

During the era of personal computers,
Apple led in the creation of closed systems
while Microsoft’s Windows operating system
served as an example of an open system. Even
in the mobile era, Apple continues to support
the advantages of closed systems; the only
difference is that its greatest competitor has
been replaced by Google.

Throughout these two eras, Microsoft and
Google have focused on providing an operating
system and offering the whole industry
with infrastructure as well as established
rules. Granted, Microsoft and Google also sell
computers and mobile phones; these products
are however not at the core of their business
operations. Google phones, for example,
are more like the means to guide industry
developments and to demonstrate the latest
operating system updates; the mobile phones
are even manufactured through OEM.

Microsoft on the other hand won out during
the PC era. Despite several reshuffles in the
rankings of global PC manufacturers, Microsoft
has managed to stand tall. Within the market
of mobile phone operations, Google’s Android
system accounts for more than 80% of market
share.

The immense business interest brought about
by a closed system, nevertheless, has always
been a huge incentive. Apple is currently the

most highly valued publicly listed company 3
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on the market and its mobile phone business
exercises a decisive effect although the market
share of its I0S system only accounts for
one-sixth of its opponent.

Ecological chains has also become a widely
prevailing concept in China. Local enterprises,
however, exhibit greater interest in the immense
profit that can be gained through closed
ecological chains.

Companies such as Tencent, Alibaba, and
Xiaomi Inc., for example, are becoming bigger
scale and perfecting their respective ecological
systems by means of endless acquisitions.

Generally speaking, after a core hardware
product gains decisive advantages, the
enterprise tends to create a closed ecological
chain; examples include Apple computers and
the iPhone. Late-comers in the industry, on
the other hand, rely on open ecological chains
for gaining market advantages, resulting in
scenarios that seem as if a leading company
were competing against the rest of the world.

This is also the case in China. Tencent
capitalizes on social media software (QQ and
later WeChat) and Alibaba on its shopping
platform, Taobao. Of course, whether a system
is closed or open also depends on how we
look at it. If we only focus on e-commerce,
Taobao is relatively more open than Amazon,
the latter for which self-operated business
remains a predominant part of its overall
operations. Xiaomi Inc., on the other hand,
has opted otherwise. By creating a brand
image of providing consumers with “high cost-
performance ratio,” the company has managed
to build its own ecological system through
branding. In the case of iFlytek Co., Ltd., it
appears that the company has chosen to take
the middle ground, a choice that is probably
associated with its capacities in speech

recognition and artificial intelligence.
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In China, however, new players are taking
a path that differs from that of Microsoft or
Google. As an opponent to Taobao, the JD Group
appears to be more closed, while in the realm
of social media software, real competitors don’t
actually exist.

Even companies that are yet to form
established foundations are devoted to pursuing
and creating their own closed ecological
systems. Devoid of the means to use core
products for gaining traction, these companies
are putting their hopes on capital. A business
model like this requires tremendous capital
support and is highly risky. An example is LeEco,
a business that is at the moment garnering
extensive market attention.

An emerging issue is that Chinese companies
that have created closed system typically
achieve success through software instead of
hardware, and it is due to the nature of software
that the market advantages and leading status
of these companies are difficult to disrupt.

When a company is able to exert excessive
influence on the industry, there is the risk of
monopoly, while the state’s efforts to tackle this
issue in turn exercise adverse effects on the
industry. On top of that, applicable laws have not
yet been comprehensively or fully formulated,
resulting in the current scenario within the

China market.
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Breakout Battle for
New Gaming Companies

China is becoming the largest gaming
market in the world, but the clustering effect
is also showing signs of rapid acceleration as
the “follower” strategy adopted by industry
giants places increasing pressure on smaller
competitors.

New companies need to have brand new
commercial strategies to be successful on the
market. Hero Entertainment, for example, needs
to disrupt the market by means of innovation.
The real challenge, however, lies in how they
can capitalize on their innovation advantages to
quickly create an impenetrable market barrier.

(Follower strategy is defined as a company’s
lack of initiative to pursue market innovation,
its tendency to acquire companies or developer
teams of commercially viable gaming models,
or the development of competing products that
become commercially successful due to the

company’s existing advantages.)

Who is the creator of
gaming content?

Most of the time, gaming content is created
by developers. Gaming companies put together
research and development teams that are
responsible for developing games that are
then launched onto the market. Users, on the
other hand, enjoy the contents prepared for

them by the developers. This same pattern of

>> Corporate milestone wall, part of corporate culture display

development also applies to most online games.
Under this development model, gaming
quality depends entirely on the capabilities
of the developers. As demand from players
for games of higher quality continues to rise,
it has become necessary for developers to
invest more manpower and resources. The
development of games is closely associated
with the commitment of its developers,
resulting in the natural monopoly of the
industry. Companies with vast amounts of
capital and manpower will gain gradual control
over the market. Players divide games into two
categories, 3A games (games that generally
require extremely high research, development
and promotional costs) and independent games.
Games in the former category draws away
most of the profits while those in the latter are
either acquired by large companies after short-

lived success or gradually die out. > |
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Arena games, however, exhibit an completely
different aspect of the industry. In arena games,
people utilize the gaming context to compete
with one another. Different counterparts, team
strategies, and game maps all provide players
with brand new gaming experiences. You can
even say that no single set of MOBA (Multiplayer
Online Battle Arena) games is completely
identical to another, and it is these continuous
changes that give players fun and enjoyment as
they keep coming back for more.

In terms of the content of arena games,
gaming companies provide the basic
frameworks and gaming rules, while elements
of fun and excitement are often engendered
through player interaction. StarCraft, for
example, is a highly iconic arena game,

and professional players of the game have

>> Ji Wu Shuang:
A mobileARPG game based on Three Kingdoms, by Hero Entertainment

acquired a level of expertise in the game that is
astonishing even to the developers at Blizzard
Entertainment. It can therefore be said that in
arena games, players and the games themselves
are adding content to the game, resulting in the
creation of an all-new gaming model.

If arena games enable players to become
naturally involved in the creation of gaming
contents, then MOD development motivates
those capable of game design to take part in the
design of gaming frameworks and content. MOD
is short for modification and is also translated
into Chinese as “module” according to the
pronunciation. The term refers to the procedure
of modifying or reinforcing games. Changes can
be made to props, weapons, characters, enemies,
objects, game modes, plots, and even on-screen
images through MOD to enrich gaming content or
even alter the method of game play. Outstanding
MOD games are even considered as new game
entirely. MOD development is possible only if
gaming companies lift access restrictions; some
companies may even provide players with the
necessary tools. In 1998, Blizzard Entertainment
linked a map editor to StarCraft. Using the map
editor, players created a custom map called “Aeon
Of Strife” and engendered the prototype of MOBA
games. MOBA games eventually took shape and
became a big hit through Warcraft 3, another
game launched by Blizzard entertainment.

The intervention of players in gaming
content has changed how content is generated
in the gaming industry. Player involvement
in the generation of content has added to the
attractiveness of the games and extended their
product life cycles, which have in turn boosted
user loyalty and enhanced their motivation
toward the creation of new content.

Hero Entertainment regards this phenomenon
as an opportunity to break up the monopoly of

industry giants. This business model enables

smaller companies to transform first mover
advantages into the entry barriers and convert
the follower strategy of industry giants from
threats into opportunities. According to Hero, if
just one-thousandth of their 20 million players
are able to spontaneously take part in game
MOD development, it will become impossible for
any single company to remain competitive using

only internal resources.

Operating eSports as
traditional sporting events

Hero Entertainment refers to itself as an
Internet sports company.

The eSports industry can learn from the
commercialization of the traditional sporting
industry in many respects. Any company that
first secures a breakthrough will gain the upper
hand in future competition.

Relative to the operating model of “adding
value to gain power,” arena games are more
balanced in terms of content. If we were to take
basketball as an example, the previous model of
adding value would have allowed you to lower
and enlarge the basket, while the profit model
of selling interchangeable skins would have
been similar to buying an eye-catching piece of
athletic apparel. These purchases might have
enabled you to attract more attention on the
floor, but are in fact inconsequential toward the
game’s final outcome.

By transforming games into truly competitive
arenas, it is now possible to engage in
professional gaming and cultivate celebrity
gamers. When professional eSports player Faker
(Lee Sang-Hyeok) of the League of Legends
received the championship trophy from the
hands of legendary Brazilian soccer star
Ronaldo, for many young people, Faker was the

idol they truly looked up to and revered.
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By holding more contests, developers are
able to maintain an adequate level of player
enthusiasm and accordingly create a complete
user structure for the game that includes
professional players, a large group of highly
dedicated amateur players, and an even bigger
base of gaming fans. This is precisely the model
through which traditional sports have achieved
commercial success.

Hero Entertainment, however, is in pursuit of
even more.

The company'’s true aim is to bring honor to
the nation through the hosting of competitions
across the world. Anything that evokes a sense
of honor and national pride tends to exert a
huge positive influence on market expansion.
The best example so far is the movie “Wolf
Warriors 2.”

Hero Entertainment furthermore hopes that
individuals who appeal to potential users will
join the system; a typical representative in this
regard would be the gaming anchor. Anchors
are becoming a type of culture; game anchors in
particular make games more entertaining and
are able to attract a larger audience. For Hero
Entertainment, both MOD designers and game
anchors are able to bring high value to gaming.
The former provides the game with more
content while the latter attracts more users.

Anchor are currently equipped with few
options for capitalizing on their efforts, and
rely mostly on tips from users during live
broadcasts. Enabling anchors to set up private
gaming servers (setting up a private server for
online gaming operations) would be a viable
method of operation. Private servers used to be
considered as an act of infringement that needed
to be cracked down as they were deemed to
have exploited the accomplishments of the game
developer’s efforts and broke the rules of the

gaming business. [ |
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Hero Entertainment believes, however, that
game developers fear the existence of private
servers only because they have no control over
the situation. The company has even indicated
that it is willing to provide anchors with
technical support for operating private servers
and to establish a reasonable gain-sharing
model for normalizing the practice. By setting
up more regulated private servers, flow owners
can profit from the flow, something that has
been difficult to achieve in the past. Similar to
the way small websites earn advertising income
through Google, this model encourages flow
owners to host games and game anchors.

The emergence and popularization of new
technologies can also serve to engender more
business opportunities. Artificial intelligence,
for example, enables gaming companies to
better promote MOD among their potential
users. Virtual reality (VR), on the other hand,
significantly enhances the game-watching
experience and makes possible the sales of
virtual tickets. All of these technological
advancements will greatly improve the
profitability of gaming companies and contest

organizers.

From Product IP
to Company IP

No matter how sophisticated eSports
becomes and how games are operated, they are
fundamentally different from traditional sports
competitions; that is, eSports games are updated
and replaced far more rapidly than traditional
sports typically are. Soccer may be no different
from it is now in 50 years, but arena games 50
years from now will definitely be drastically
transformed.

This is the inherent nature of electronic

games. The development of electronic games is
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restricted by contemporary technology, but as
technology advances, the way they are designed,
operated, and played will inevitably change.

This brings about another challenge for
game developers; that is, aside from making
outstanding games, they also need to
migrate accumulated resources (including all
participants) from one game to another. To
accomplish this goal, users must be able to trust
in the company, not just the product.

“Blizzard, the symbol of excellence” might
be the greatest praise that the current game
industry can give to any gaming company.
Blizzard refers to Blizzard Entertainment, an
independent department/company affiliated
to US electronic game publishing company
Activision Blizzard, Inc. The company enjoys
worldwide renown through the launch of
unparalleled classics such as Warcraft,
StarCraft, the Diablo series, Overwatch,
Hearthstone, and World of Warcraft. Other
well-known developer IPs also include Rockstar
games from the developer of Grand Theft Auto.

The creation of powerful company IPs enables
users to have complete trust in the games
introduced by the company and guarantees
their immediate devotion to newly launched
games. This accordingly facilitates the complete
transfer of company resources.

A company’s ability to transform product
IPs into company IPs is crucial to its market
competitiveness and sustainability. No single
company in China has to date been able
accomplish this feat, not even Tencent, whose
phenomenal game King of Glory has not been able
to inspire “blind” trust in the Tencent brand.

For companies such as Hero Entertainment,
these industry evolutions engender both
opportunities and challenges; whether or not
businesses can achieve success is of the utmost

importance.
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How will businesses
profit from gaming in the

future?

The Tencent mobile game King of Glory is
becoming a phenomenal product. The free-
for-download app has officially become the
company's most profitable product. In the
past few decades, the gaming industry and
its business model have undergone several
transitions. How exactly will businesses profit
from gaming in the future?

Previously, in the single-player gaming era,
games were divided into console games and PC
games. At the time, profits mainly came from
the sales of game copies; the difference was that
consoles were first sold at a lower price or even
at a loss to expand the console game market,
following which gaming software would be
sold at a higher price and for better profits.
This is why console game software is typically
much more expensive than personal PC gaming
software. Until recently, this has continued to
be the mainstream business model for single-
player games.

The rising prevalence of Internet games
created a huge divergence in the industry's
profit model.

In terms of client games and browser
games, profit models consist primarily of
time cards and "free game + props charges."
Blizzard Entertainment’'s World of Warcraft is

representative of the former, while The Legend

of Mir, a game that once took China by storm,
is a perfect example for the latter, which also
happens to be the mainstream business model
for client games and browser games in China.
The adoption of this business model is
associated with the development cycles of client
games and browser games, which are generally
long and costly with regard to research and
development as well as later-stage marketing.
To guarantee the generation of profit during
the product life cycle, in consideration of the
prolonged three to five year development period
and investment costs of up to millions of dollars,
developers have come to adopt a relatively more
commercially-oriented business model. Except
for phenomenal products, moreover, the number
of daily active client game and browser game
users generally number less than 100,000 or
so, meaning the "free game + props charges"
model depends largely on the lavish spending
of nouveau riche gamers. In other words, the
majority of gaming revenue is generated by
a tiny minority of gamers. There are several
issues with this business model. First of all,
nouveau riche gamers are the sole determinants
of gaming revenue, and because this type of
gamers is few and far between, their favor
is difficult to regain once they lose interest.

Secondly, the business model has exerted [J

123



CHAPTER 2
INNOVATIVE BUSINESS CASES

a huge negative impact on the motivation of
ordinary gamers, especially gamers who like
to play for free; some people have even come to
say that free gamers are a part of the gaming
content offered to paying gamers by the gaming
company.

In the mobile game era, the entire situation
has changed drastically. Development cycles
and costs are now significantly reduced, and the
number of daily active users of regular games
has greatly increased. Regular users are also
now able to migrate from one game to another
with ease, while the rate of game updates and
upgrades have accelerated due to decreased
loyalty.

The greatly expanded user base has lowered
the importance of lavish spenders and increased
the corresponding pay rate (percentage of
paid gamers against all gamers). A continuous
gaming experience has become a key attraction
for users. Charged props have also evolved from
items that changed the balance of the game into
skins that merely change the appearance and
visual experience of the game.

The rapid expansion of the gaming
community has furthermore propelled the birth
of the fan economy. Competitiveness (as opposed
to the gaming model of more top-up equals
higher capability) is now a prime emphasis, a
characteristic that has made possible the rise
of the eSports community. New competitions
are popping up everywhere, while outstanding
gamers have become veritable idols. Gaming
broadcasts have also boosted the growth of the
gaming industry.

Despite their popularity, however, broadcasts
are not integral to gaming business models.
Businesses are more likely to wish to maintain
the advantages of previous business models,
such as luxury games and loyal users.

While some of the more ambitious gaming
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companies are hoping to create a virtual society
with games, a virtual society that reflects and
embodies the world in which we live. Gaming
companies will be responsible for establishing
the rules for the entire society and providing
players with basic technical services; gamers
will be the people that give substance to and
enrich that society.

Once the virtual society is formed, an
extremely high entry barrier will be created;
the cost of leaving a game would be higher,
thus resulting in a higher level of stability
and gamer loyalty. There are many aspects to
the formation of a society, from virtual item
transactions and transportation to the security
of virtual communities. Gaming companies
will profit from satisfying these demands in a
manner similar to the current revenue model of
real government agencies. The difference is that,
whereas government revenue in real societies
contribute to better public services, gaming
companies offer "public goods and services"
within virtual societies purely for profit. In
contrast to previously existing profit model, this
business model will be more acceptable to users
on an emotional level.

It is likely to be one of the more viable gaming

business models in the foreseeable future.

CHAPTER 3

How do we create an
environment that inspires
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For enterprises, an
innovative environment
that offers favorable
returns is the best of its

kind.
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How do we create an environment
that inspires innovation?

Innovative stakeholders include governments,
businesses and the public. If we consider the
business sector as the primary innovators, then
the innovative environment is the government
and the public the external conditions for
enterprise innovation.

The promotion of innovation is necessary
for facilitating overall social development.
Enterprises are profit-making entities;
therefore, in terms of the issue of innovation,
the creation of an innovative environment is
fundamental to the alignment of social interests
with business interests. Of course, some
companies may have adopted the promotion
of social progress as an internal goal, but the
overall innovative system cannot be predicated
upon feelings.

To innovate is to create, and it is difficult to
direct the path in which creativity develops.
Creating an environment that inspires
innovation is like taking care of something we
find difficult to understand. It requires an awe
of the nature of innovation; once we begin to feel
that we have truly understood the principles of
innovation and begin anticipating established
patterns of success, we would have moved away

from the inherent value of innovation itself.
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Transforming the return
model of innovation

For enterprises, an innovative environment
that offers favorable returns is the best of
its kind. An important part of improving the
innovative environment is to transform the
return model of innovation and allow innovative

behavior to become more profitable.

Higher precompetitive technical support

Precompetitive technology refers to
technologies that can be used in the future
for business purposes but are still in the early
stages of development and whose prospects
remain extremely uncertain. These technologies
are often universal and are also known as
platform-based technology; one such example is
prototype Internet technology.

Precompetitive technological research and
development is typically industry and region-
specific, and is often not commercially viable
for individual enterprises. Precompetitive
technology is however often an important basis
of any given industry, and deficiencies in this
aspect are likely to exert major negative impact
upon the national competitiveness of that
specific industry. Therefore it is imperative that
governments give higher levels of support to
this type of technological development.

"In the field of innovation, public funds

should be contributed toward investments
in precompetitive technology,” states Vice
President Zhu Yan Mei of the BGI Group.

Even in the United States, where people have
always believed that the government should
not be involved in the selection of technological
winners and losers, most academics are in favor
of the government's practice of pre-competitive
technology support.

While countries across the globe agree in
the importance of government support for pre-
competitive technological development, the
form of support adopted is not always the same.
The U.S. believes in the power of competition.
The government invites enterprises to propose
different technical roadmaps that each compete
among themselves for ultimate survival and
success. Japan and Europe on the other hand
give precedence to business collaboration
by taking the initiative to organize research
and development collaborations for achieving
technological breakthroughs. The former
protects competition to the maximum extent,
while the latter is more efficient from the
perspective of project implementation. In
this respect, it appears that China has taken
an integrated approach. The state selects
enterprises and research institutions it
perceives to be of potential for engaging in
pre-competitive technological research and
development, then sits back to wait for the
outcome of its heavy-handed initial efforts.

We can see from the final outcome that
China has not gained a competitive advantage
in precompetitive technology on a global scale,
which means that the Chinese government
should be offering more substantial support to
pre-competitive technological development so
as to create more possibilities for enterprise
innovation that are predicated upon

precompetitive technological advantages.
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The double-edged sword of patent
protection

The protection of intellectual property and
creativity is essential for innovation. It protects
the interests of innovators on the legal level
and maintains their enthusiasm for innovation.
If infringement rampant within a market and
not duly punished, this is equivalent to giving
participants the wrong interest guidelines.
Organizations will then be reluctant to invest
resources in innovate and instead wait for the
results of others, leading the ultimate sacrifice
of common interest.

At the same time, the abuse of patent
protection can also prevent competition. In such
a market, new participants would be required
to expend excessive amounts of manpower and
resources for avoiding patent traps and paying
exorbitantly high patent fees.

In some industries, patent protection conflicts
with the standard values of society. For example,
a company may have invested heavily in the
development of a new medical technology that
enables us to fight disease and extend human
life at a very low cost. If the technology is under
strict patent protection, the vast majority of
people could be unable profit from its benefits;
on the other hand, if the technology is lacking
in patent protection, it might not have been
developed at all in the first place.

This predicament similarly requires
government intervention. For this type of
technology, governments need to provide
support in the developmental stage and
transform the R&D corporate profit model so
that profitability is less dependent on late-stage
products. In return, the technology must be
made widely available to the entire community.
Governments can also take the initiative to
open up more markets to the private sector,

thus driving and accelerating the pace of 3
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innovation. Although protectionism increases
market safety and order, it can at the same time

stifle innovation.

Better financial and cooperative
environments

Funding support is indispensable for the
inspiring of innovation. The reasonable
allocation of society’s resources into any given
field of innovation will determine just how many
dreams can be transformed into realities.

Entrepreneurial firms are of a nature such
that equity financing is the most suitable
method of financing, while for society as a
whole, the pursuit of a stable rate of return
continues to be the primary objective.
Institutional reforms can server to alleviate
this contradiction. Venture capital funds can
reduce the risk of equity investment by means
of portfolio diversification, while funds of funds
allow more investors to enter the industry and
enable outstanding investors to have more room
for play. For some of the more well-established
projects, structured financing (a combination of
priority and posterior funds) enables the limited
number of funds with a greater capacity for risk
to play a more prominent role.

Large financial institutions, particularly
the strength of resources available to banks, is
something also often overlooked by startups.
Many startups looking to venture capital funds
for funding are also hoping to take advantage of
their resources and experience. Banks, however,
are in fact players that have access to the largest
pool of resources.

"The financial sector is actually a sharing
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industry. Finance is all about the sharing
economy." According to Frank Fang, Head of
Commercial Banking at HSBC Bank (China), banks
can, in addition to funding, share experiences
and networks with businesses. As one of the
oldest and most important institutions in the
financial system, banks have the most extensive
networks and have witnessed countless business
cycles across all sectors through which they
have accumulated unparalleled cross-industry
experience. All of these resources can contribute
greatly toward enabling innovative companies
achieve success. For banks, helping young
startups constitutes more than a business
transaction; it’s also an investment and the
best basis upon which banks can develop closer
partnerships with these startups after they have
attained a certain degree of growth.

Some other innovations come from within the
organization, not just companies, but also scientific
research institutes. The agency itself may be
unable to shoulder all of the financial requirements
for innovation, therefore attracting external
funds can be a very good form of supplementation.
Before the entry of external funds, however, the
organization needs to transform innovation itself
into an investable entity that encompasses clear
equity relationships and incentives for innovators.
This problem is particularly prominent in colleges

and universities.
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A more open society

Innovation means breaking stereotypes.
To promote innovation, the whole community
needs to become more open and more willing to

accept different things.

A more open personnel training concept

During our interviews, many entrepreneurs
mentioned that the most scarce resource in
innovation is talent, especially the kind of
innovative talents who possess open minds. This
is the challenge China will face as it transitions
from capitalizing on the advantages of follower
development strategy to the implementation
of an innovation-driven development strategy.
Changes in the structure of talent demand mean
that the orientations of personnel training also
needs to change.

Schools are not only places to pass on
knowledge; they also activate the potential of
each individual person. Schools should be able
to accept more differences between people, and
provide students with more ways to develop
their talent and potential.

The whole community should become more
inclusive and give the younger generations more
opportunity to understand and think about the
world. In some countries, many young people
spend a whole year seeing the world, thinking
about their future directions in life. In China, this
kind of behavior is not approved of. Compared
to young people who become mortgage slaves
right after graduation or who go to work
immediately thinking only of the accumulation of

retirement pensions, innovation requires a free

and unrestrained soul. This may require a whole
generation to change their mindset.

Entrepreneurs are an even more special
group of people among the community of
innovators--they are the most passionate, but
also the greatest bearers of risk. Providing them
assistance by building safety nets can help them
succeed and reduce their worries.

Chairman Liu Qingfeng, Chairman of
iFlytek Co., Ltd. suggested that the Ministry of
Education and the Ministry of Human Resources
and Social Security should take the lead in the
establishment of entrepreneurial counseling
courses in colleges and universities or in various
institutions in the private sector to teach
basic entrepreneurial knowledge and skills.
Liu also recommended the Ministry of Human
Resources and Social Security to take the lead in
improving the unemployment benefits system
for innovative entrepreneurs to provide them
with adequate safety nets.

It will be a long while before the outcomes
of talent training system reform is discernible.
However, in the same token, the advantages
established through reform will also be

beneficial over the long term.

A more open environment for corporate
innovation

Innovation in conventional enterprises is
typically the sole responsibility of a stand-alone
department. This strategy, however, is likely
to limit a company's capacity for innovation
and lead to discrepancies between innovative
activities and day-to-day corporate practices.

Meanwhile, transforming all innovation [J
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related units within the organizational
structure will enable all departments in
a company, sometimes even upstream/
downstream clients, to become participants in
the process of innovation. This approach, one
born out of necessity and driven by the search
for solutions, is more likely to lead to success.

Intrapreneurship is another excellent way to
encourage innovation. A good, innovative idea
can be incubated internally, while the rights and
obligations of the company and the innovator
are clearly established.

Companies are consequently able to retain
existing talents and identify entry points into
new businesses, while innovators enjoy a higher
chance of success with the injection of corporate
resources. Compared to leaving a company
and starting a new business, intrapreneurship
provides innovators with a safety net that

enables them to charge full speed ahead.

Information transparency makes society
more accepting of new things

It is not immediately apparent whether the
whole social environment is accepting toward
the influences of innovation, yet the matter
is of great importance. The development of
new technologies, especially breakthrough
technologies, is often accompanied by
controversy. Examples include the safety and
ethical issues that come with genetic technology
and big data technology, which have also
triggered concerns over personal privacy.

Commercial enterprises may exaggerate the
benefits of new technologies and disguise their

risks as much as possible; meanwhile, the public
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might harbor a natural distrust of their claims
and exhibit the tendency to be conservative and
to resist the emergence of new things in the face
of unpredictable risks.

Neutral institutions (governments, non-
profit-related research institutions and the
media) need to try to reduce the information
imbalance and to encourage rather than avoid
relevant debates. In addition, the government
needs to develop industry regulations based on
facts and actual data.

In order to achieve this goal, these institutions
need to establish an image of objectivity and
impartiality. In the instant that they become
unable to maintain their objectivity, the whole
market exchange mechanism becomes obsolete.
A vivid example is the predicament of domestic
"genetically modified foods.”

In addition to increasing investment,
more technology, including government and
university-owned technology, have become
commercially accessible and become tools for
driving innovation.

In cases of national security or other
concerns, governments tend to invest a great
amount of resources in technological research
and development, some of which become the
underlying technologies of future innovation
and even engender the emergence of an
immense industry. Examples are early Internet
technology and the currently popular onion
server encryption technology.

Israel's civilian use of military technology
is an important reason for why it has become
a nation of innovation. The Israeli military

maintains a confidential list of military

technology and releases all other technologies
outside the scope of this list for free use in
commercial development. In 2001, Israel’s
Given Imaging Corporation produced a capsule
endoscope based on the working principles
of intelligent missile remote control camera
devices. This product has since opened up a new
field in endoscopic medical applications.
Colleges and universities also undertake a
lot of research work. Many research results,
however, are eventually only published in the
form of academic papers and are shelved and
forgotten. One of the greatest obstacles to the
commercialization of technology developed in
colleges and universities is the ambiguity of
ownership, the lack of clarity in the question of
the extent to which the developer has ownership
of the technology, and the willingness and
capability of the parties involved to further
commercialize the technology. To solve this
dilemma, we can utilize an approach that draws
upon the concepts we have just previously
mentioned, that is, colleges and universities
should use government funds to carry out
fundamental research. When a technology
exhibits business potential, an independent
business organization should be set up to allow
colleges and universities, researchers, and
investors to jointly hold equity, thus formulating
a commercially viable business model.
Governments can also take the initiative to
open up more markets to the private sector, thus
driving and accelerating the pace of innovation.
Although protectionism increases market
safety and order, it can at the same time stifle

innovation.
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The search for a suitable
innovative culture

Many centers of innovation have been
established around the world and have
seemingly become representatives of a country's
capacity for innovation; examples include Silicon
Valley of the United States, and Tel Aviv in Israel.

Many other countries are also hoping to
create such centers of innovation and put
them into action. Prestigious global innovation
centers receive a large number of visitors each
year, including many government officials. Eager
to achieve similar success in their own nations,
many governments have invested resources
and formulated policies to recreate innovation
centers like Silicon Valley and Tel Aviv; few,
however, have been successful in their attempts.
A large part of the reason was ignoring the
cultural support behind the successful creation
of innovation centers.

The industrial revolution spawned the United
States middle class, after which professional
managers appeared for the first time in modern
history. The emergence of hedonism and hippie
culture thereafter played a vital role in the
rise of Silicon Valley. Apple founder Steve Jobs,
for instance, was deeply influenced by hippie
culture. "Liberal democratic hippie culture, in
fact, is an important force for driving innovation
in the United States,” said Zhu Yanmei. “This
culture is nonexistent in many other places.”

Israel, on the other hand, is a completely
different story. Due to the influence of geopolitics,
Israelis have a strong sense of insecurity and yet

harbor great capacity for imagination. ) |
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Israel does not have a culture of failure.
Here, failure is simply not a big deal. If you fail,
all you have to do is to start over again. Many
young Israelis buy one-way tickets right after
they finish military service to countries like
Brazil, Argentina, the United States, or other
Asian nations. They want to experience the
world, and have no schedule for when they
will return. The entire Israeli society is also
particularly accepting of this kind of behavior.
When an Israeli company's human resources
manager sees a blank period on a candidate’s
resume, the general impression will be that this
person might have traveled abroad, or that they
might have new ideas, which is a good thing.
Meanwhile, in China, track records of this kind
are oftentimes considered cover ups of bad
things a person might have done. In Israel, all
Jews must perform military service. It takes
as long as three years of military service to
become an officer. When war erupts, it is these
young people in their twenties who must make
decisions that will directly determine the lives
of the men under their leadership. A scholar who
has studied Israeli culture claims that the high
pressure decision-making environment and the
responsibilities of bearing consequences within
the military is similar to the realities of business
entrepreneurship.

All of these elements constitute the basis
of the Israeli culture of entrepreneurship and
are extremely difficult to imitate. "The biggest
contributors to innovation in Israel are cultural
factors,” says EranWagner, a partner at Gemini
VC, an Israeli venture capital firm. "This includes

a complex external environment, which leaves
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us no choice but to innovate. Then there is the
Jewish spirit of questioning and fear of failure.”

The formation of culture requires a long
period of time and special historical contexts
that can only serve as points of reference and
not models to appropriate. Any nation that
aspires to succeed needs to consider, based
upon its unique circumstances, how to create
an innovative culture. An important point for
consideration is where our own strengths lie.

Big data is our advantage in present-day
China.

Big data is changing many industries. In the
era of big data, innovation will not be limited
to only flashes of genius; analyses based on big
data will be great sources of innovation. Due to
China's huge population and economic scale, we
have access to huge amounts of fundamental
dataresources.

The concept of a sharing economy is
predicated upon scale and dimension, which
is why many innovations involving sharing
economy have achieved better success here in

China than in other countries.
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CHAPTER 4
CONCLUDING REMARKS

A New Era of Chinese

Corporations:Innovation-

driven Growth

Bin GUO, professor of innovation management&
strategy, School of Management, Zhejiang University

Chinese corporations are marching into
a new era. To a certain extent,this era is
wreaking nonlinear havoc on the foundations
of the competitive advantages of many
Chinese corporations. However, from another
perspective, it is the best era for some Chinese
corporations. In this era typically characterized
by innovation and change, Chinese corporations
are increasingly aware of the fact that an
innovation-driven growth is necessary for
future success, given this dynamic environment
where challenges coexist with opportunities.

To a large extent, the driving factors for
the occurrence of such changes is the result
of two forces intertwining with each other.
On the one hand, with the emergence of
China's manufacturing sector resulting in
China becoming the world's factory, some
leading Chinese corporations are challenging
multinational companies' leadership in the
Chinese market and even the global market.
As a result, multinational companies are
increasingly stressing strategic control based
on core technologies and intellectual property
rights when it comes to their strategies for
dealing with the Chinese market, in order to
ward off Chinese corporations' erosion of their
market leadership. In particular, the strategic
significance of the Chinese market in the global

deployment of many multinational companies
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is on the rise due to the market's sheer size. On
the other hand, despite the fact that Chinese
corporations, especially Chinese manufacturers,
are increasingly aware of the importance of
innovation, it will invariably take time for
them to complete the transition from the old
strategy of relying on lower costs, imitation
and late mover advantages to the new strategy
focusing on innovation. In addition, this new
normal for China's economy combined with
ongoing structural adjustments surrounding
deleveraging and destocking also create
substantial pressure on Chinese corporations in
their transition to innovation-driven operations.

In our research on the innovation of Chinese
corporations, we found that the typical
innovation and growth opportunities seized by
successful Chinese corporations mostly revolve
around the following aspects:

1) They seize the opportunities from ongoing
upgrades in consumption in the Chinese
market. in the past decade, the Chinese market
has demonstrated an obvious trend towards
upgrades in consumption, which is derived
from the expansion of the scale of the middle
class, and as well as the ongoing deepening
of urbanization in China. This means Chinese
corporations need to continuously upgrade
their products, technologies, services, and

capabilities, in order to better serve the

market requirements associated with upward
mobility. Such market dynamics have also
created challenges for corporations in terms of
flexibility in their capabilities and strategies.

2) More and more Chinese corporations are
beginning to make their presence in the "good
enough market". Unlike the low-end market,
which stresses low costs and low prices, and
the high-end market, which focuses on brands,
premium quality and prices, the "good enough
market" puts a premium on establishing a
perfect balance between quality and price,
thereby maximizing bang for the buck as much
as possible. Such a market strategy represents
a very sound match for the existing market
structure in China.

3) They take full advantage of the growth
opportunities generated by emerging
technologies (such as Al, big data, IoT, online
payment, and genetic technologies, etc).
Furthermore, they combine technological
innovation with business model innovation
to better meet the needs of consumers in the
Chinese market. The large number of consumers
present in the Chinese market means that it
is equipped with a better foundation to fully
leverage its advantages in business model
innovation.

4) They transfer the capabilities, products
and business models established in the Chinese
market to overseas markets in order to gain
more growth opportunities. This undoubtedly
is a new trend unfolding in this era. In recent
years, more and more Chinese corporations
have been shifting their focus beyond the
domestic market to overseas markets. The
exploration and implementation undertaken
by these corporations are causing significant
changes in the way the world views Chinese
corporations. In the past, Chinese corporations

were stereotyped by Western corporations
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or consumers as "imitators” or "knockoffs".
However, some Western media are beginning
to discuss the transition from "Copy to
China" to "To China Copy", as Chinese-style
innovation is increasingly gaining attention.
Certainly, there is undoubtedly still a sizable
gap between Chinese corporations and mature
overseas multinational companies in terms of
technologies and overall capabilities. However,
the successes of some leading Chinese companies
in their implementation of these strategies have
undoubtedly inspired Chinese corporations to
seek further results on the global stage.

Furthermore, even though different
corporations may have different strategies to
adapt to such changes and megatrends, some
common distinguishing features can still be
observed from corporations that are undergoing
or have completed better transformations
towards innovation.

1) They have continuous investment in
core capabilities, core technologies as well as
strategic patience. The development of core
technologies and the buildup of core capabilities
require corporations to commit resources
over the long term. Such an investment
may even conflict with the need for market
performance over the short term. Entrepreneurs
at corporations making the transition to
innovation may insist upon and incessantly
strive towards maintaining strategic patience.

2) During the course of innovation, it takes an
in-depth understanding of the Chinese market
for successful product innovation, service
innovation and business model innovation.
The Chinese market distinguishes itself
from other markets with features such as a
gigantic consumer base, highly fragmented
market structure and market trends that
are incessantly and dynamically changing.

Corporate innovation needs to be based on [[J
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in-depth insights on these features as well as
highly efficient utilization.

3) They build their corporation's own
foundation for competitive advantages through
a highly embedded, highly efficient and more
comprehensive indigenous industrial chain
and industrial ecosystem. People tended to pay
attention only to the resources and capabilities
built up internally by corporations themselves
in prior competitive advantage analyses on
Chinese corporations. In fact, we can clearly
see from these research observations that,
more often than not, the reason why Chinese
corporations are becoming powerful is
not only attributed to internal factors, but
also to powerful industrial ecosystems and
indigenous supply chains progressively built
up during the course of the emergence of
China's manufacturing industry. Many of those
successful innovative corporations take full
advantage of industrial ecosystems to support
their rapid response to market needs as well as
to reach the ultimate balance between quality

and price.
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Taking the
lead on the
Internet

By Hongbing Gao, AliResearch

The Internet and internet-based technologies
are growing at unprecedented speeds in China
and transforming the conditions for Chinese
innovation.

Over the last five years, China has gained
strength and begun taking the lead in the internet
realm. In 2013, the discussion focused on China's
breakneck e-commerce growth, but in 2017, the
Chinese way of innovating has become the poster
child for the progress of China's internet.

A massive market and technological
advancement form the twin engines that drive
each other forward. Mobile payment services and
financial inclusion have become buzz words in
China's narrative of innovation in global finance.

China has managed to remold itself from
laggard to leader in the fields of cloud computing
and big data analytics. Alibaba Cloud shattered
the cloudsort world record in 2016 when it sorted
1TB of data at the miniscule cost of US$1.44, just
one year after setting a new world record.

Meanwhile, Alipay has lowered the cost
per payment to $0.02 through the use of the
Internet and cloud computing technology. The
service currently boasts more than 455 million
active users, 5 million micro- and small-sized
enterprises, and 1.5 million agriculture-related
businesses in more than 200 countries and
regions. China is now the world's undisputed
leader in mobile payment services.

Back in 2005, the express delivery services

market in China was less than one tenth of the
U.S. market. However, in 2016, China is producing
double the volume as that in the United States.

The unstoppable progress in the Internet
industry has pushed many technology firms to
the height of success. Chinese businesses now
stand firmly at the top tier of the world's online
businesses. As of the end of September 2017,
Chinese enterprises occupy three places in the
world's Top 10 list of online companies by market
capitalization. Furthermore, the latest statistics
show that China has close to 30% of the world's
unicorn startups in terms of overall quantity and
41% in terms of market capitalization.

Cloud computing, big data, e-commerce
platforms, express logistics, credit systems, and
mobile payment services support rapid growth
in new commercial technologies and facilities,
which in turn create uprecedented momentum
for innovation.

New technologies enable the supply side and
the demand side of the market to interact with
each other in revolutionary ways. Large factories
are equipped with modular production systems,
which can be applied not only to manufacture
standard and customized products, but also
in flexible production (e.g. fast reorders) of
nonstandard products on a mass scale. Micro-
and small-sized enterprises are able to form
clusters to produce nonstandard products or to
engage in reverse innovation (responding quickly
to market development) and produce standard
products for niche markets.

Data are driving innovation and upgrade
along the supply chain and triggering aggressive
reform. The latter takes production online,
and solves the issue of idle production lines
by optimizing schedules and commercializing
capacities.

A culture and an environment that encourages

innovation and entrepreneurship are also
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inspiring fundamental changes in society.
Technology is being applied to create an open,
transparent, collaborative business market,
while commerece is being implemented to create
a science incubation oriented service market.
The two ecosystems blend and interact with each
other to create a vast job market.

The online innovation services market in China
is constantly evolving. It provides basic services
for society as a whole while sending ripples of
change throughout the business community.

Change in business models will inject
more flexibility into the job creation process.
Employment, instead of "company + employee”,
will be redefined as "market + individual”.
Changes will include a blurring line between
being employed and unemployed, more
responsive matching of supply and demand in
the labor market at lower costs, and less obvious
differences between entrepreneurship and
employment.

Technology is changing everything.
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