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China is not only a producer of manufactured goods; it is also increasingly
a nexus for innovation as a growing share of homegrown Chinese
technology companies compete at home and abroad. The Chinese
government views information and communications technology (ICT)
both as the cutting-edge industry for China’s transition from a
manufacturing to a knowledge-based economy, and as a general purpose
technology that can affect almost every aspect of China’s economy and
society. That is why a decade ago China designated “informatization” as a

national strategy covering all areas of China’s modernization.

The word “informatization,” which has a very similar form to the word “industrialization,”
refers not only to the ICT industry but also to the adoption of ICT in society and the
economy. In order to maximize the potential of ICT, China has developed long-term, mid-
term, and industry-specific ICT policies.

For long-term ICT development, the State Informatization Development Strategy (2006-
2020), published by the General Office of the Communist Party of China (CPC) Central
Committee and General Office of the State Council, sets forth China’s goals in
informatization development for the next 15 years.! In the strategy, nine key aspects are
emphasized: promoting informatization of the national economy; popularizing e-
government; establishing an advanced Internet culture; advancing informatization in
sectors such as education, health care, and public safety; expanding information
infrastructures (e.g., wireline broadband and 3G/4G wireless networks); exploiting
information resources more efficiently; improving the global competitiveness of the

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | JULY 2014 PAGE 1



Chinese ICT industry; building national information security systems; and improving
people’s ability to use information technology.

Meanwhile, for the mid-term ICT development, the report of the 18th Central Committee
of the CPC Congress in 2012, the most important document for China’s development for
the following five years, significantly expanded the focus on ICT by designating it as one of
China’s key societal and economic goals through 2020. In fact, in each of the five-year
plans for China’s societal and economic development from the past decades, ICT has an
outstanding position. The latest, the Twelfth Five-Year Plan, designates the ICT industry
as one of China’s seven strategic and emerging industries.? Specific areas of focus include
burgeoning applications area sectors such as cloud computing and the Internet of Things
(IOT), as well as established technology areas such as integrated circuits (ICs), basic
software, and broadband technology.

Apart from long-term and mid-term overarching policy, the Chinese government has
developed many industry-specific development policies. In the past 10 years, one of the
more important industry-specific policies is undoubtedly the “Circular on policies for the
development of software and IC industries,” issued by the State Council in 2000, which
includes investment, financing, taxation, industrial technology, export, income
distribution, training, government procurement, intellectual property and other policies to
support a number of aspects of software and IC development.> Many in the Chinese
government view this policy as a key factor contributing to the following “Golden Ten
Years” of China’s software and IC development. In 2011, the government renewed the
policy and issued a “Circular on the issuance of further encouraging the development of
software and IC industry.”* The software industry policy environment was further
extended and updated. In 2006, China initiated 16 government-funded mega-projects in
science and technology, two of which were directly related to IT: one for core electronic
components, including high-end generic chips and basic software and extra-large scale
integrated circuit manufacturing and technique, and the other for next-generation
broadband wireless mobile telecommunications. For wired infrastructure, China issued its
own National Broadband Plan with the aim to provide 40 megabits per second (Mbps)
broadband to urban areas and 4Mbps to rural areas before 2015.°

Several sectors have ICT specific plans, including education, agriculture, software and
information services, manufacturing, forest management, and land resources.® The three
most important government agencies in China with respect to ICT policy are the National
Development and Reform Commission (NDRC), the Ministry of Industry and
Information Technology (MIIT), and the Ministry of Science and Technology (MOST).
NDRC takes charge of plans and public investment; MIIT is responsible for the policy and
operational action in the ICT industry, while MOST supports R&D. Above all, there is a
newly appointed Central Cybersecurity and Informatization Leading Group, headed by
President Xi and composed of 21 ministers from related ministries and commissions. This
leading group, similar in function to the White House’s Office of Science and Technology
Policy, focuses on long-term cybersecurity and informatization strategy and planning, as
well as inter-agency coordination.
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in these technologies.

With regard to legislation, there are several important regulations or laws with significant
influence on China’s ICT development. The most important law may be the
Telecommunication Regulation passed in 2000, which affected the telecom market of
China for more than 10 years.” In 2004, Electronic Signature Law was passed to provide
legal status to electronic signatures in e-commerce.® Radio Regulations, enforced in 1993,
has been renewed in 2014 to provide radio spectrum for mobile broadband.’

A core component of China’s ICT strategy has been the development of indigenous ICT
technologies and industries so that China is less dependent on imports in these
technologies, even though China continues to run trade surpluses overall. One strategy for
doing so is to become more involved in the development of international standards,
governance, and trade rules across many areas of ICT—such as the 3G/4G standards and
Internet governance—in order to preference Chinese companies and technologies. Toward
that end, the government has made it a priority that its companies be involved in these
international bodies. However, such a strategy of indigenous standards development runs
the risk that China will develop what is known as the Galapagos Island syndrome, similar
to Japan, where the technologies and related industries cannot effectively scale globally. "

China is focusing on a number of ICT technology areas. Rather than address them all, the
rest of this report covers three: cloud computing, the Internet of Things (I0T), and data
innovation.

CLOUD COMPUTING

The Chinese government views cloud computing as an important wave of ICT
development that China may be able to use to gain a significant competitive advantage.
This is why the initial introduction of cloud computing into China was quickly followed
by a tide of Internet data center (IDC) construction. Many large companies invested
heavily in IDCs and many local governments announced cloud computing parks to
support these centers. Some in China saw this as a real estate investment rather than an IT
investment; many companies would build apartments or houses to sell in the name of IDC
construction. Indeed, in at least one case, a Chinese software company made more profits
from its real estate development than from the actual IT sales.!’ However, this was a form
of subsidy from local governments to cloud computing and data center companies. Despite
the government’s push for cloud computing, many commercial customers are still
suspicious of putting data and services in the cloud; the benefits from cloud computing
have not yet materialized to the level expected by the government.

Suspicions regarding data security and overall benefits have led enterprise customers to
allocate limited budgets to cloud services. Aliyun, the leading cloud computing service
provider under the Alibaba group, earned only the equivalent of $90 million from January
to September of 2013. Meanwhile, slow, unstable broadband network speeds and
unsatisfactory customer service are also barriers. Broadband penetration in China is only

around 14 percent and the speed for 40 percent of broadband users is slower than 4Mbps.*

Despite limited broadband, cloud computing services for individuals are growing in
popularity, with firms such as Xiaomi, Baidu, 360, and others providing services similar to
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Google Drive, for instance. Some of these companies provide very large amounts of free
storage, up to two terabytes per user, which allows individual users to store videos,
documents, books, and photos on the cloud and access the content anywhere. The most
attractive feature of these products is the function of content share, which allows users to
share content with others. However, this has exacerbated problems of digital piracy because
many users share pirated content for other users to download.

Nevertheless, the growth potential of China’s cloud computing market is significant. This
is why Alibaba, Baidu, Tencent, and other domestic companies began to deploy cloud
computing services several years ago, and many solution or software companies also
embraced cloud solutions. Because of this, international cloud leaders are also focusing on
the Chinese cloud market.

However, the Chinese government is committed to expanding cloud computing, but in a
way that enables Chinese-owned companies to dominate. China’s ongoing classification of
cloud computing as a value added telecom service means that foreign companies are forced
to find Chinese partners in order to enter the market. The central government defines
cloud computing as a value-added service, and there is no specific “cloud computing”
category in the license list of value-added services. As a result, Microsoft found a new-
model partnership to deploy its Office365 in China. The cloud computing service of
Microsoft in China is hosted by a Chinese domestic company, by license requirement.
Amazon, IBM, and SAP all started deploying their cloud computing service in China in the
same way. This “forced localization” strategy for cloud services is similar to other
technology areas where the Chinese government has used “innovation mercantilist” policies
to gain access for foreign technology and know-how.

The government’s strong support for indigenous cloud computing is reflected by the
decision in October 2011 of NDRC, MIIT, and the Ministry of Finance to allocate $236
million to support Chinese cloud providers. In addition, many local governments, such as
Chongging, Ningxia, and Beijing, have targeted cloud computing and IDCs, providing
subsidies to attract providers to their jurisdiction. Meanwhile, the central government
encouraged the industry sector to set up a trade association as the platform for Chinese
cloud computing industry communication.

INTERNET OF THINGS

The peak of inflated expectations for the Internet of Things in China began in 2009. But
the widespread adoption of IOT applications did not appear until after that year, and

China realized that it might take dozens of years to see the full benefits from the Internet of
Things.

There are many categories in IOT, such as intelligent household appliances, smart power
grids, health applications, intelligent buildings, and smart transportation. China has
focused on a number of different IOT applications. One is automobile manufacturing. In
early 2014, the domestic automobile manufacturer BYD introduced a new car, the Qin,
equipped with hybrid power and many remote controllers. The Qin driver may use a smart
phone to learn the car’s status, get its location, and control the air conditioner. It can even
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Every year, 250 petabytes
of new data is put into
storage in China,
equivalent to 40 percent
of Japanese levels and 6
percent of North

American levels.

drive the car by remote control from several feet away. In addition, many large Internet
companies are focusing on IOT. Baidu, Alibaba, and Tencent, the top three Internet
companies in China, have all developed their products for Internet of Vehicles applications.

Smart cities are another example of China’s application of IOT. Many local governments
see smart city applications as a solution to administration challenges. The NDRC and
MIIT have issued a guideline for the development of smart cities. To date, the Chinese
central government has selected 202 cities to pilot smart city projects. Beijing, Shanghai,
Guangzhou, Hangzhou and some other large cities have established large database and
sensor networks to collect, store, and analyze information related to transportation,
electricity, public safety, and environmental factors. One famous successful case is Tai Lake
in Wuxi City, which uses IOT to monitor and predict the cyanobacteria outbreak and
protect the water supply to the city.

In August 2010, Premier Wen Jiabao announced that the IOT is critical to China’s ICT
plans, and a national IOT Center was established in Shanghai in the same year. The
government investment in IOT will increase to 10 billion renminbi (RMB) ($1.6 billion)
annually in 2014 and will be used to promote several policy priorities related to advancing
the Chinese IOT industry and IOT applications. For example, China’s National
Broadband Plan will support city-wide ICT infrastructure for IOT usage."* Meanwhile, the
standards are considered a key factor for IOT usage because interoperability and
compatibility is essential for different #hings to be connected. As it has done in other IT
areas, the central government leads standards development and supports the establishment
of IOT standard association with the hope that Chinese-developed standards will prevail
internationally, even if that presents a risk that IOT deployment domestically will be

hindered.

Indeed, China believes its role in international IOT standards is critical for the position of
China’s IOT industry in the global market. MIIT estimated that the scale of China's IOT
industry exceeded 600 billion RMB in 2013."* When the first general IOT standard
initiated by China was passed by the International Telecommunication Union (ITU) in
2012, Chinese officials saw it as a milestone. Furthermore, China is targeting not just IOT
applications, but the core tech and industry value chain. For this reason, an inter-agency
council was established in 2013 to coordinate the government’s policy and action on IOT.
The members include NDRC, MIIT, MOST, the Ministry of Education, and the National
Standardization Administration. With the support of this council, China issued a Directive
on IOT industry development and IOT Action Plan in 2013. The plan specified targets for
the industry by 2015 in terms of top-level design, standards formation, technology R&D,
application and promotion, industrial support, business models, safety, government
support, laws and regulations, and workforce training.

DATA INNOVATION

“Big data” and data innovation more broadly have gained considerable attention in China,
with many conferences held and industry association efforts made in the last three years. It
is estimated that China’s total amount of data in storage in 2012 is 364 exabytes. Every
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year, 250 petabytes of new data is put into storage in China, equivalent to 40 percent of
Japanese levels and 6 percent of North American levels.

Most advanced big data applications are happening in large Internet companies. For
example, Alibaba, the largest business-to-business e-commerce platform in China, uses its
massive transaction data to predict macro-economic growth and establish a large user credit
system. Alibaba can predict consumer price inflation (CPI) according to the transaction
data on its platform, and it can provide small loans to users according to their credit record.
Alibaba even collects data through the provision of subsidies for its users to encourage
usage. Baidu has already begun to explore the value of its social media data and has
successfully reported the population movement in real time during China’s most important
holiday, the Spring Festival. The Industrial and Commercial Bank of China, the largest
bank in the world, has 4,500 terabytes of data which it uses to provide custom service and
risk management.

Apart from those large companies who can generate the data they need through their
regular daily work, many independent big data solution providers are appearing in China’s
market. Jusfoun Big Data is one. Established in 2010, Jusfoun has the only enterprise
database in China that covers 8,000 industries and millions of companies. Taobao, the
largest B2C platform in China, provides several application programming interfaces (APIs)
for third-party developers to access Taobao’s database. As for big data technology and
equipment, international and indigenous companies share the market; companies such as
Microsoft and IBM compete with companies such as Inspur and Ruijie Network.

China has several regulations on open data and privacy protection, such as the Act of
Access to Government Information, Decision of the Standing Committee of the National
People’s Congress on Strengthening Information Protection on Networks, and Provisions
on Protecting the Personal Information of Telecommunications and Internet Users (issued
by the Ministry of Industry and Information Technology)." Indeed, in a speech in May
2014, MIIT Minister Wei Miao expressed his support for the big data industry and
promised to work for the continued support of big data technology research and
development in China.

Despite some progress in use of private sector data, open government data has lagged
considerably behind. One reason might be the lack of clear rules on which data should
obligatorily be exposed to the public. Another reason might be that much information is
still stored in paper format. Although it is difficult for the private sector to access
government data for innovative applications, some government agencies have initiated big
data projects to make use of the data they own. For example, the National Bureau of
Statistics of China calls the big data application its Second Rail.'® The State Administration
of Taxation applies the tax data it owns to analyze inter-province economic relationships.
And the municipal governments of Beijing, Shanghai, and Guangzhou have put significant
efforts into the integration of data in different agencies and enhancing data’s capabilities for
city administrations.

Several provinces have also prioritized big data in order to drive local economic
development. For example, Guizhou, a remote province in Northwest China, has targeted
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big data industry growth. The top three largest telecom carriers of China all built their
IDCs in Guizhou. Guizhou was considered a remote, desolate province far from the coastal
developed area of China. Now Guizhou sees IT as an opportunity to bypass the limits of
space, avoid transportation and distance shortcomings, and take advantage of Guizhou’s
labor force, temperature, land, and hydroelectric power.

THE NEW ROUND OF REFORM AND INNOVATION POLICY IN ICT

In November 2013, China held an important conference, the Third Plenary Session of the
18th CPC Central Committee, which kicked off the new round for economic and social
reform. Although many foreign news reports zeroed in on some political issues, such as the
loosened one-child policy, the core of the reforms sought to strike a balance between
government and market forces and allow the market to play a more decisive role in
resource allocation.

Many actions have been taken corresponding to the new-round’s reform decision in the
ICT field. Virtual Network Operators (VNO) are now required and allowed to rent
telecom network facilities from the incumbents in order to provide their own service.
Given that China has almost no inter-modal broadband competition (e.g., cable and
telephone) this move is intended to enhance the competition in broadband. Another
loosened policy in telecom supervision is the cancellation of permits on telecom service
price plans. Prior to this, telecom carriers were required to submit an application and
obtain permits from the supervision agency if the carrier hoped to promote new service
price plans to the market. At times, the supervision agency didn’t allow the carrier to
promote a plan with too low of a price because the agency worried that this would disrupt
markets. Now this requirement has been eliminated. As long as the company’s board of
directors makes the decision to promote new service plans, the plan can appear in the
market the next morning.

The government also established the Shanghai Free Trade Zone and adopted the new
special administrative measure (negative list) on foreign investment access to China. This
means that foreign investment is allowed to run any business in the zone as long as it is not
on the negative list. Take telecommunication administration for example: the MIIT and
the Shanghai Municipal People’s Government jointly issued the Opinions on Further
Opening Value-added Telecom Business in the China (Shanghai) Pilot Free Trade Zone
on January 6, 2014, deciding to further open seven value-added telecom businesses on a
pilot basis in the China (Shanghai) Pilot Free Trade Zone. Although Shanghai’s negative
list was criticized for being too long and for having too many limitations, it is an
improvement over prior restrictive measures. In fact, many other provinces hope to have
the same policy as Shanghai and take the negative list measures in their own province in
order to become attractive to foreign direct investments, including those in the ICT
industry. Despite the initial excitement, though, companies are still hesitant to move ahead
with significant expansion of operations in the FTZ due to many considerable obstacles
remaining.

China is also encouraging the private sector to invest in utility, infrastructure, and state-
affiliated projects. The NDRC just issued the first list of infrastructure projects in which
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the private sector is encouraged to invest. Transportation, ICT infrastructure, clean energy,
and gas transportation are all included in that list. Within the ICT field, the projects
include 3G and 4G networks, next-generation broadband, access networks for the private
sector, Internet data centers, and virtual network carriers.

Despite these reforms, there are other areas of ICT policy where China is expanding state
influence at the expense of market reforms. A key one is the recently announced Integrated
Circuit plan proposal announced by MIIT. The proposed plan would provide massive
subsidies to Chinese-owned integrated circuit companies, impose forced R&D and IP
localization measures on foreign firms, develop Chinese-only technical standards, and
establish discriminatory government procurement measures.

CONCLUSION

As Deng Xiaoping once stated, “as long as a cat catches mice, it can be any color.” In other
words, reform should focus on results, and the recent reform efforts in China are a
reflection of this view. However, China has a long way to go before its ICT market is fully
open to foreign investment and providing equal treatment to foreign and domestic
providers. And despite a focus on both ICT use and development, the Chinese government
appears to be giving the lion’s share of policy focus to Chinese ICT industry development
rather than ICT use, despite the fact that the lion’s share of economic benefits come from

ICT use.V
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