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#% 3 Chinese Energy Drink Market market forecast to grow at a CAGR of 8.8%

USD 12.6 Billion

USD 7.6 Billion
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staff Full-time full-time scientific - hbdedle -
teachers (%) |teachersto  research 2010 | 680,954 940,070 T244 1:24.74
students institutions T T T
= T T * | e ey = 2011 | 689,363 931.124 T4.04 1:23.25
2010 _-uu 9% SBTATI1 6R.82 1: 391 1419 t - 4
2011 412,624 598,522 6894 1: 23.24 1454 2012 | 684,071 909,012 75.25 ! 1:21.77
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2019 514,436 GHE, 492 T4.72 | 1: 24.90 BlE 2019 | 642,197 798,471 80.43 1: 17.52
powh () |+200 | +1726 i 4235 Data source Official website of the Ministry of Education of the People's Republic of China -
"Percentage of Iull_-llm: teachers n:_h_:rs w0 the perceniage of full-time weachers among ﬂw Taculty Literature - Educational Statistics - Educational qualifications of full-time teachers and external
and staff of the main schoal. In addition to full-time teackers, the staff of the school also includes teachers in secondary vocational Schools (institutions) (total) (as of 2021.8.8) http://www.moe.gov.
administrative teachers, auxiliary teaching teachers and working teachers, but does not include the en/sTRIADMmoe S60Mvtisi 2019ae/202006/120200611 464853 him]
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Region Year
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China continues to rely heavily on coal
Energy consumption in China by source (TWh)
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1. Introduction

While the rapid development of China’s automotive industry shows no signs of decelerating, public
awareness of the transition to electric vehicles (EV) is growing worldwide as a means to mitigate climate
change, and it is only a matter of time before regulations are imposed on fossil-fuel vehicles. In many
countries such as Japan and Germany the automotive industry has played a key role in the development of
national economy. However, China’s automotive industry has followed a unique evolutionary path
compared to its foreign counterparts. In particular, the growth of China’s EV manufacturing is so explosive
that it has established a strong presence in the world EV market. Therefore, this paper examines the history
of China's automotive industry, analyzes the major factors contributing to its development, and attempts to

forecast its future trends.

2-1. History of China’s Automobile Market

The automotive industry in China began to show a phenomenal growth in the 1950s. After the breach
with the Soviet-style planned economy, Chairman Mao Zedong emphasized the idea of “prioritizing heavy
industry” as part of the country’s unique socialist doctrine generally known as the Mao Zedong principles.
Based on this idea, and with the help of the Soviet Union, a national project was approved to establish the
country’s first national automobile manufacturer, First Automobile Works or FAW (now renamed China
First Automobile Group Co., Ltd.).

In 1958, FAW built a prototype of its first car, and in the 1950s, successfully established an
integrated production system which consistently operates from the part manufacturing to the
assembling lines. Subsequently, numerous automobile manufacturers were founded, but the
performance of their vehicles hardly met the standards required to be marketable. Until the 1980s,
the central government placed the emphasis of the planned economy upon agricultural and industrial
development; consequently, truck production was the first priority of the automotive industry. Then a
turning point came in the 1980s, when President Deng Xiaoping adopted the “reform and opening-
up policy.” By employing the strategy of “exchanging technology through the market,” China
successfully attracted foreign investments, encouraging many foreign automotive manufacturers to
enter the Chinese market. During this period China embarked on joint ventures and Original
Equipment Manufacturer (OEM) collaborations, through which advanced foreign technologies were
imported and significantly contributed to the quality improvement of the Chinese-made vehicles.

For example, joint ventures such as Shanghai Automotive Industry Corporation (SAIC) Volkswagen,
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Beijing Jeep, and Guangzhou Peugeot are worth mentioning as successful examples. On the other
hand, Japanese companies were still reluctant to enter the market, lagging behind the other foreign
competitors in terms of the entry into China’s passenger car market. The 1990s witnessed a surge in
the domestic automotive demand, mainly spurred by the economic growth led by the socialist
principles and an increase in the affluent population. By 1992, China’s vehicle production exceeded
one million units, and the production volume continued to rise in the wake of China's accession to
the World Trade Organization in 2001, until finally it became the world's largest automotive market
both in production and consumption in 2009. Then China entered a new phase in October 2020,
when the government announced a roadmap to carbon neutrality, revealing the guidelines to phase
out conventional gasoline vehicles by 2035 and gradually switch all the vehicles in Chinese market
to eco-friendly models including Hybrid Vehicles (HV), Plug-in Hybrid Vehicles (PHV), and
Electric Vehicles (EV).

2-2. Analysis of the Factors behind the Development of China’s Automotive Industry

One significant factor contributing to the development of China’s automotive industry is the
government policy to invest in Electric Vehicle (EV) manufacturing industry. Adopted in 2001, this
policy outlined investment strategies specifically in EV-related technologies. In the late 20th century,
hybrid vehicle manufacturers overseas made a breakthrough in the improvement of fuel efficiency,
so China’s foreign competitors were not fully committed to the EV production by around the early
2000s. China, on the other hand, designed the “Electric Vehicle Major Project” as part of its 10th
Five-Year Plan, thus implementing a significant initiative under the National High-Tech Research
and Development Plan, commonly known as the “863 Plan.”

Furthermore, in 2007, Wan Gang, an automotive engineer who had worked for Audi in
Germany for ten years, was inaugurated as China’s Minister of Science and Technology. It was a
highly exceptional, unprecedented inauguration given that he was not a member of the Chinese
Communist Party. Currently, he is serving as the Chairman of the Central Committee of the Chinese
Government as well as the President of the China Association of Science and Technology. Deeply
informed of the EV industry and a devotee of EVs, he is often considered the central figure in having
the government's decision to prioritize EV development approved. Under his leadership, the EV
development has always been a main priority in China’s economic plans.

The Chinese government’s emphasis on EVs is also closely related to is deep interest in the
development of so-called connected cars. A connected car refers to a new type of vehicle equipped
with the Internet access, allowing it to gather and analyze the data information about inside (its own
efficiency and performance) and outside (the road and traffic conditions) the car, so it is expected to
give added value to the conventional automotive industry. Needless to say, China is now the home of

global technology companies such as Alibaba, Tencent, and Baidu. Once failed to lead the world
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market of internal combustion engines, China is now intently aiming to create global brands of its
own by heavily subsidizing the development of EVs and connected vehicles as well as designating
these two sectors as the key areas of President Xi Jinping’s industrial policy known as “Made in
China 2025.”

EV consumers too have benefited from the government’s EV incentive package including massive
consumer subsidies to individual purchase and the exemption from sales tax. First, the New Energy
Vehicle (NEV) subsidy policy was launched in 2010. Initially, the subsidy was granted based on the
battery capacity installed in the individual vehicle, and the subsidy cap for Plug-in Hybrid Electric
Vehicles (PHEVs) and EVs was approximately 1 million yen per vehicle. However, the NEV market
had matured by 2015, so the subsidies were gradually reduced until finally they were phased out at the
end of 2022. Meantime, the purchase tax exemption policy for NEVs began in 2014, offering a 10%
tax exemption for individual purchase of new energy vehicles. It was scheduled to end by the end of
2023, the exemption was extended until the end of 2027.

Another factor is that China’s existing industries offered a foundation on which the EV
industry can be built. For example, the conventional automobile factories that could easily be applied
for the EV production. In addition, since an EV has a simple internal structure without traditional
components such as a engine and vent hoses, the assembly lines can be short and simple.
Furthermore, the structural simplicity allows the vehicle to have larger cabin space than conventional
fossil-fuel vehicles do. The larger interior space can add novelty value to the car because it allows
more innovative cabin designs. All these features seem to suggest the enormous market potential of

the EV development.

2-3. Forecasting the Trends in China’s Automotive Market

BYD Auto is now expanding its share in China’s EV market, but it was originally a battery
manufacturer. However, recognizing the potential of the EV industry, the company acquired a
passenger vehicle manufacturer affiliated with the Ministry of Weapons Industry and entered the
automotive market in 2003. BYD Auto exemplifies the current trend in China’s automotive market
where increasingly more companies are intently trying to seize the business opportunities in the EV-
related industries and entering the market. This section cites specific data and attempts to forecast

the future of China’s Automotive market.
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Figures 1 and 2 illustrate the rise in the EV sales volume between the fiscal years 2010 and 2022 in
the globe and in China respectively. As these graphs indicate, as of 2022, the global EV sales totaled

approximately 10 million units, of which China accounted for about 60%.
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Furthermore, Figure 3 shows the global EV stock by region, revealing that approximately half
of all EV units worldwide are located in China. Thus, China is rapidly strengthening its presence
both in terms of the EV sales and EV ownership. As to their global marketing strategies, increasing
number of Chinese automotive companies are entering European market in recent years. Once
maritime transportation of vehicles used to pose a challenge to automotive exports, but now most
automotive exporters prepare the career vessels of their own to have shipment made without fail and
meet thee surging demand.

Thus, China’s EV manufacturers will not only continue to supply the domestic consumers
with their vehicles but also expand their business overseas; therefore, the sales figures of Chinese-

made EVs are highly likely to rise in the future.

3. Conclusion

This paper has discussed the historical development, the current conditions, and the potential
future growth of China’s automotive industry. China’s EV market achieved an impressive growth in
only two decades, and one major factor behind its remarkable feat lies in China's political system.
Because of its strong political power, China’s central government can implement effective policies to
promote specific industries and make massive investment into them. For a country whose economy
is still in the process of growing, the appointment of an individual with expert knowledge about the
automotive sector as the Minister of Science and Technology might have been a tactical political
judgement in a uniquely Chinese style. Unlike its counterparts in Japan or Europe, China's EV
industry is not restricted by strict regulations by the government, and that helped the sector develop
so rapidly.

China's presence in the global EV market will continue to increase in the future. However, the
author considers that the industry may be taking a different path from its foreign competitors. Given
that the world’s leading IT companies are intensively located in the U.S., nations like Japan and
Germany will have no choice but to collaborate with the U.S. IT sector if they aim to thrive in the
EV and connected car sectors. In contrast, China has already possessed large enterprises that have
the facilities and technologies necessary for the development of EVs; therefore, it has the ability to
advance its EV manufacturing without relying on collaboration with foreign technologies or
strategies. It is not easy to see quite clearly what course of direction China’s EV industry may take in

the future, and therefore, it will deserve our close attention.
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1. Introduction

During my visit in China, the wide variety of beverages available at stores surprised me. Some
of them were familiar to me but some others were not, so I was interested in the latest trends of China’s
beverage market. China is known for having the world’s earliest culture of tea drinking, and tea and
other drinks are almost indispensable daily commodities for most Chinese people. Given that it is a
nation with the world’s largest population, China’s beverage market has doubtlessly a huge potential.
It should also be noted that after the country’s rapid economic growth, China’s middle-income
population began to have an increasing influence over the nation’s consumer culture and market trends,
including beverage market. It is true that people in the middle class still cherish the traditional tea-
drinking culture, but they also tend to be very selective about the quality and brands of what they drink.
These changes in China’s beverage landscape indicates that China can offer an attractive market for
value-added drinks.

In addition, according to the “Healthy China 2030” plan which was jointly presented by the
Central Committee of the Communist Party and the State Council, Chinese consumers are becoming
increasingly health-conscious and having diverse food preferences, and their interest in functional
beverages is growing too. Seeing a great business opportunity in China, Suntory and some other
Japanese firms have entered the Chinese beverage market, but their presence does not seem strong
enough yet. Nevertheless, Japanese beverage makers have some competitive edges over their Chinese
counterpart in the areas such as advanced manufacturing technologies, hygiene management strategies,
and innovative research on lactic acid bacteria. This paper considers what strategies are necessary for
Japanese firms to thrive in China’s beverage market as well as what changes they may cause to the

landscape of China’s beverage industry.
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Figure 1: China’s Soft Drinks Market Size Forecast, 2022-2027 (in billion yuan)

Source: Euromonitor Foresight Industry Research Institute

2. The Latest Trends in China’s Beverage Market
As the birthplace of tea-drinking culture, China is still a large producer of tea, and people embrace
the traditional tea culture even today. In addition, the recent social changes in China have become
contributory factors to the growing interest in healthy food and drinks. For example, the increase in the
middle-aged and the elderly due to the country’s declining birthrate and aged population, and the influence
of the covid-19 pandemic are both directly reflected in the greater health consciousness seen in Chinese
people in general including the youth. When it comes to what to drink, increasing number of people are
opting for healthier beverages, and drinks that are functional, sugar-free, low-sugar, or fortified with
vitamins, minerals, and antioxidants are gaining popularity.
Today Chinese consumers are paying much more attention to the ingredients of beverages than before.
In response to this trend, Hey Tea, a Chinese tea shop chain known for its innovative drinks, began to
display the information about the ingredients and calories of their products. In addition, the demographic
change caused by the economic growth, in particular, the emergence of the large middle-class population
is transforming the consumer behavior in China, making nutrients as well as prices an important factor in

the decision-making about the purchase of a product.
3. A Comparison of Chinese and Japanese Beverage Cultures

This section focuses on several Japanese beverage manufacturers that have entered Chinese market.

It also aims to compare the beverage cultures of the two countries and find similarities and differences.
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3.1 Suntory Holdings

In China, having hot tea has always been the most common style of tea-drinking, so it used to be said
that Suntory’s iced teas would never sell. However, with the spread of refrigerators, cold beverages began
to become popular among Chinese consumers. In addition, the growing health-consciousness among
China’s public helped Suntory’s sugar-free oolong tea firmly take root in the country’s food culture. At the
time of Suntory’s entering in Chinse market, Chinese consumers commonly preferred sweetened beverages,
but so the company’s products had an impact strong enough to start to change their taste.

In March 2014, Suntory Holdings announced its plans to partner with China Huiyuan Fruit Juice
Group and establish a joint venture. After operating in Shanghai and other parts of China for decades,
Suntory embarked on a new attempt to reach across the country through a tie-up with the local player,
aiming to double its sales in two years’ time and sell 20 million cases annually (“Suntory Begins a Joint
Venture,” Nikkei, 2014).

Meanwhile, in Japan, Suntory launched canned oolong tea in 1981, and has been studying its health
benefits until today. Although oolong tea had always been known among Japanese consumers as a healthier
alternative to the conventional soft drinks, Suntory’s effective advertising—using impressive photos of
idyllic farming villages in China and celebrity actors such as Kung Fu and Fan Bing Bing—successfully
build brand awareness and drove the product’s sales in Japan. Today, oolongs are widely recognized as a
healthiest option available in Japan, among which black oolong is especially famous as a functional drink
that blocks the absorption of fat.

Thus, Suntory’s marketing strategies successfully had its oolong tea take off in both countries: in
China, it is known as a healthy drink newly reimported from Japan while in Japan, it is popular as a healthy

option native to China.

3.2 Meiji Group

Since its launch in Chinese market in 2013, Meiji Group has continued the manufacturing and sales
of milk and yogurt in China until today, utilizing its technology and knowledge cultivated in Japan. In China,
the company has built a strong brand identity closely associated with the ideas of safety, security, and high
quality, and gained a wide range of customers in Shanghai and East China. Since the government’s
announcement of the “Healthy China 2030 Plan” in 2016, there has been a growing public awareness of
the importance of health, and China’s yogurt market is evolving fast.

In addition, there is a growing public interest in the health benefits of lactic acid bacteria. Meiji Group
launched Meiji Probio Yogurt R-1 and Meiji Probio Yogurt LG21 in China in April 2021, prior to the
products’ launch in other foreign markets. The lactic acid bacteria contained in Yogurt R-1 is expected to
improve the immune function of the human body, and Meiji provides drinkable Yogurt R-1 in a 180ml
bottle specially in the Chinese market while selling the same product in a 60% smaller size in Japan. The

company also emphasizes the localization of the taste and flavor, so it developed less sour, thicker type of
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drinkable yogurt specially for Chinese consumers. By the standard of China’s beverage market, the pricing
of 12 yuan (about 230 yen) per bottle is expensive, but the company is convinced of the product’s edge and
wants to impress Chinese consumers with the health benefits of lactobacillus and their extensive laboratory
research. According to Meiji, the "probiotic" products containing R-1 and similar types of microorganisms
can be beneficial to the human body, and the company aims to increase the sales of this line of products
sixfold in the 2023 fiscal year compared to fiscal 2011, and threefold in fiscal 2026 compared to fiscal 2023,
and eventually, it attempts to raise its profit margin in the double digits or higher by the end of fiscal 2030
(“Meiji Quadruples Production,2 Nikkei, 2022).

On the other hand, the Japanese demand for dairy products has already reached a plateau, posing a
challenge to the revenue increase of Japanese dairy companies. According to Fuji-Keizai Group, the
domestic market in fiscal 2022 is expected to remain flat compared to the previous year at 1.016 trillion
yen, falling 4% compared to fiscal 2017. In addition to Japan’s declining population, food price hikes and
consumers’ thrifty spending habits have contributed to the sluggish growth of the domestic market. In
contrast, a period of high growth is likely to continue in Asia including China, and the milk and yogurt
markets in seven Asian countries including China and Vietnam are expected to reach 53.2 billion dollars
(approximately 7.5 trillion yen), which is a 32% growth compared to fiscal 2017. Thus, China is clearly an
important market where Japanese diary firms can find a great potential for growth (Euromonitor

International, 2021).

3.3 Taisho Pharmaceutical

Lipovitan, one of the most well-known energy drink produced by Taisho Pharmaceutical, was
launched in China in 1998 under the name of Liken Health (JJ f&{&). The ingredients of Liken Health differ
from those used in Lipovitan because the flavor needed localization to suit the taste of Chinese consumers.
The sales of Liken Health have seen a steady increase and ranked fifth among the popular nutritional drinks
in China in 2023. Chinese people are paying close attention to nutrition, and nutritional drinks like
Lipovitan have gained popularity, especially among physical workers. The increasing sales of energy drinks
is commonly seen not only in China and Japan but also in other Asian countries; however, the Chinese
market has a conspicuous potential for growth, and it is expected to increase by 5 billion yen during the
five years from 2021 to 2027 (Yahoo Finance, 2023). As these data suggest, it will be safe to say that

China’s energy drink market will continue to grow for more years to come.
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Figure 2: China’s top ten functional drink brands in 2023
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4. Adapting Japanese Beverages to the Chinese Market
While the previous section focused on the growing health consciousness among Chinese consumers,
this section examines how the beverages produced by Japanese firm can be adapted to the Chinese market.

Among others, the sales of matcha tea provides an interesting example because it is becoming increasingly
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popular around the world. As to green tea, on the other hand, China is one of the world’s largest producers,
and the import of green tea from Japan to China is very scares. In addition, considering a variety of green
teas and a range of pricing available in China, Japanese green teas are not likely to compete with the Chinese
counterpart. The differences in the production methods directly influence consumers’ preferences of green
tea, which too mas made it difficult for Japanese firms to make inroads into China’s green tea market.

In China, tea makers roast leaves to bring out their unique aroma. The flavor of the roasted leaves is
gradually released when hot water is poured over them. Japanese tea, on the other hand, is made by steaming
the leaves, and the flavor is brought out during this steaming process, resulting in a fuller, richer, deeper tea
from the first brew.

As to matcha, currently there is a global boom of the Japanese matcha, but the culture of matcha-
drinking has its roots in ancient China. According to historical records, matcha was brought back to Japan
by the famous Japanese monk Nanfeng Shouming from Jingshan Temple in Yuhang, Zhejiang Province, in
the late Southern Song Dynasty. He also carried tea utensils and tea books, and this was the origin of the
matcha-drinking culture in the Japanese style.

The global demand for matcha is now sharply growing due to its various health benefits. In particular,
its strong antioxidant power attracts health-conscious consumers worldwide. The increase in the
consumption of teas at ceremonial occasions and the vogue of tea ceremonies too are contributory factors
to the recent growth of the matcha market. In addition, matcha has an energy-efficiency enhancing property
and other health benefits, so there is a steady demand at workplaces too.

The global vogue of tea and coffee shop chains such as Starbucks is another factor that is driving the
development of matcha market. A proliferation of matcha-flavored products too is reinforcing the trend
among teenagers around the world, and China’s youth is no exception. China’s matcha market is growing

fast, and it is highly likely to become an established part of the country’s beverage culture.

5. Japanese Firms’ Foreign Competitors in the Chinese Beverage Market

As stated above, the rise of health-conscious Chinese consumers provided Japanese beverage
companies with greater business opportunities in China, which consequently encouraged the integration of
the beverage cultures of the two nations. On the other hand, China’s beverage market is currently under a
strong influence of the U.S.-based companies such as Coca-Cola and PepsiCo, and the competition for the
market share is likely to get increasingly fierce. Obviously, to simply provide exotic beverages is never
effective enough to gain Chinese customers, and foreign companies need to localize their products to cater
for the Chinese palate.

Chinese consumers have long been familiar with hot beverages, and hot soft drinks have been seeing
a revival since the introduction of food warmer cabinets in convenience stores. In reaction to this, many
foreign manufacturers began to develop new drinks specifically meant to be sold in the warmer cabinets.

For example, Coca-Cola launched boiled coke with ginger, and Suntory put on sale three types of bottled
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hot tea—unsweetened, honey-flavored tea, and lemon-flavored.

Meanwhile, Korean beverages too are making inroads into the Chinese beverage market. Against the
backdrop of the recent boom of Korean culture in China, traditional Korean teas such as yuzu tea, honey
tea, and jujube tea are greatly appealing to Chinese consumers. Unlike traditional Chinese teas, which do
not normally have fruit-derived flavors, Korean teas have satisfied those consumers who always seek new
tastes. Yuzu tea, in particular, became immensely popular among China’s female consumers, who associate

it with the notion of beauty because of its golden color, refreshing taste, and constituent vitamin C.

6. Conclusion

China's economic advancement not only increased people’s standard of living but also made them
become more health-conscious than before. As of today, soft drinks are the eighth largest export item from
Japan to China. Considering the Japanese beverage companies’ technological advantages, the tradition of
tea-drinking shared between China and Japan, and the credibility of the Japanese brands, it will be
reasonable to say that the popularity of Japanese beverages in China will continue to grow into the future.
However, it is also true that there is a fierce competition in the market; so, not to make the current boom
end up in a passing fad, Japanese companies will need to make continued efforts to tailor their products to

the needs and tastes of Chinese consumers and make them stay as a part of their daily lives.
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Ride-hailing Services in Shanghai, Beijing, and Japan

Shugo Kutsuzawa
Sophomore, Faculty of Economics

1. Introduction
There has been a remarkable growth of ride-hailing services in Beijing and Shanghai, where hailing
a private driver for personal transportation has become as common as hiring a traditional taxi operated by
taxi companies or self-employed taxi drivers. This paper examines the major factors behind the recent rise
of the ride-hailing services in these cities from the three perspectives as follows: the history of conventional
taxi services, the emergence of ride-hailing apps, and the Chinese government’s policies on this new
industry. Furthermore, given that there has been a growing interest in this industry in Japan too, the paper
also attempts to compare Japanese ride-hailing with its Chinese counterpart and explain its present
condition and major problems. This comparison is fundamentally an objective analysis, but it also contains

my personal views based upon my first-hand experience during the field trip to China.

2. Conventional Taxi Services in Beijing and Shanghai

This section focuses upon the taxi services in urban China before the rise of ride-hailing services.
According to Wu, China’s modernization and urbanization in the 1980s generated a rise in the transportation
demand in urban areas, but at that time taxi services were still operated exclusively by state-owned
enterprises. Then in 1985, the Chinese government adopted a new policy which allowed private companies
and self-employed drivers to enter the taxi industry while keeping the state-owned enterprises as its main
player. However, the new policy caused a steep increase of self-employed taxi drivers, which, in turn,
precipitated a series of problems including the deterioration of service quality and the increased traffic
congestion. To ease these problems, the Chinese authorities began to intervene in the regulation of the
industry from the 1990s. First, in 1993, local governments stepped in by requiring taxi service providers to
obtain operation permits. Then in 1999, the central government enforced restrictions on self-employed taxi
services, which resulted in a marked reduction in the operation permits to self-employed drivers in major
cities such as Beijing and Shanghai (Wu, 2012, pp.3-5). Consequently, by 2000, the taxi markets in these
cities had been virtually monopolized by large taxi companies.

However, according to Liu, while the transportation demand was growing in China’s urban areas,
taxi industry faced the shortage of operators due to the government restriction since the 1990s. Amidst this
situation, unlicensed taxi operations proliferated to the extent that they became equal to those with licenses
(Liu, 2012, pp.10-11). Despite the strict regulation of taxi services without operation permits, Liu points
out that “unlicensed taxi drivers were so common in major cities that most urban consumers have hailed

them more than once” (2012, p.10) , suggesting the prevalence of unlicensed operation.
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In summary, the deregulation in the 1980s drastically increased taxi services in urban China, but the
industry soon declined due to the tighter regulatory measures by the government. The reduction of the
conventional taxies, on the other hand, created the need of alternative transportation method and triggered

the popularity of unlicensed taxi services in urban areas.

3. The Rise of Ride-hailing Mobile Apps and the Government’s Principles

As stated in the previous section, the potential growth of the taxi industry in urban China was
hindered by government regulation, causing the undersupply of licensed taxi providers. This is regarded as
the crucial factor in the emergence of ride-hailing mobile apps since 2011. The first of its kind was
Yidaoyongche, which launched in Beijing in March 2011 to connect passengers with self-employed drivers.
Very soon similar mobile services became available: Dididach (later renamed as Didichuxing) started its
operation in Beijing in 2012, and Uber China entered Shanghai market in March 2011.

How did the government respond to this trend, then? According to Wei, in 2014, China’s Ministry of
Transport examined the actual situation of the existent ride-hailing apps and declared the government’s
commitment to promoting the innovative development of the industry while banning unlicensed passenger
transportation services (Wei, 2022, p.10). The implication here was that the government tacitly endorsed
the innovativeness of ride-hailing app services whereas it officially banned them by placing them in the
same category with the conventional type of unlicensed taxi operators. All these factors allowed China’s
ride-hailing operators to be practically exempted from the government’s regulatory measures and rapidly
increase their market share in the way that was impossible for conventional taxi companies.

Meanwhile, the growing popularity of ride-hailing services inevitably led them to a fierce
competition with the conventional taxi industry, which culminated in 2015 with a series of protests
organized by the drivers of conventional taxi companies. The protestors called for an improvement of their
employment conditions; they also claimed that taxi-hailing services were taking their customers away and
demanded tighter government regulations of the illegitimate taxi drivers.

In 2016, in the wake of these protests, the government laid out new rules that legalized ride-hailing
apps. Since then, ride-hailing operators have been under the government control. Thus, China’s
conventional taxi industry was gradually merged into the new ride-hailing services involving private drivers.

As stated above, China’s ride-hailing services were originally categorized as illegal operators and
developed beyond the rule of law. On the other hand, the government’s initial principle was not very
consistent because it banned their businesses as well as tacitly approved them, which triggered the protest
movement by conventional taxi drivers. These external factors necessitated the government’s active
intervention, and in 2016, fundamental rules were established to legalize the industry under the government

control.
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4. Taxi-hailing in Urban China and Its Japanese Counterpart

Unlike the previous sections, this section compares China’s ride-hailing services with its Japanese
counterpart and attempts to find the current problem that are hampering the industry’s strong growth in
Japan. The discussions are based upon my own observations of China’s ride-hailing that I made during our
field trip to China.

What was most surprising about the ride-hailing in Beijing and Shanghai was the fares. In China, the
base fare was about 200 to 300 yen for the first 3-kilometer trip. On the other hand, in Tokyo, it is normally
about 500 yen for the first-kilometer ride, which is extremely expensive by the Chinese standard. It is true
that prices are generally higher in Tokyo—for example, the subway fares in Tokyo are about 2.5 times
higher than in China—; still, the prices of Chinese ride-hailing were incredibly cheap. As to the quality, |
was not expecting much from Chinese operators, but it turned out that all the taxis I boarded were neatly
cleaned. In addition, during the ride, the fare and the traveling time to the destination were kept displayed
on my smartphone screen, so the risk of being overcharged was eliminated. I used their services for making
sightseeing trips, and the rides were generally very comfortable and convenient.

So far, ride-hailing businesses involving private drivers have been banned in Japan, but the adoption
of ride-hailing apps is legitimate, and some taxi companies such as GO, Uber Taxi, S. RIDE, and Didi are
offering mobile app services. The convenience of these apps seems obvious because passengers can hire a
taxi from anywhere if they have a smartphone; with the traditional system, on the other hand, passengers
need to dial a taxi number, order a taxi, and wait for the operator to arrange one. Currently, however, the
ride-hailing apps offered by Japanese taxi companies have some flaws, and there is still much room for
improvement. First, they are not very affordable because many of the apps charge passengers an
arrangement fee in addition to the base fare, which is set higher than in China to begin with. Furthermore,
an extra charge can be incurred to have the taxi arrive faster than normal. Added to these, in some areas,
finding and hiring a taxi takes too long or, even worse, near impossible. These problems suggest that there

is a fundamental imbalance between supply and demand in Japan’s ride-hailing platform market.

5. Different Perspectives on Japanese Modes of Ride-hailing

This section presents different perspectives on the ride-hailing apps including my own personal view
on it. Ride-hailing refers to the fee-charging passenger transport services operated by private drivers using
their own vehicles. As of today, ride-hailing businesses are in principle banned by the Traffic Transport
Law. By this law, private drivers are prohibited from providing fee-charging transportation services, and
exceptions are made only for those who have a class-2 driver’s license as well as the permit issued by the
Ministry of Land, Infrastructure, Transport and Tourism (MLIT). The practical experiment in Fukuoka
conducted by Uber, for example, was ordered to call off by MLIT because there was a possibility of

violating the Road Transport Law. On the other hand, the ministry has applied the scheme called “the
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individual private paid passenger transportation of passengers” to those areas where conventional bus and
taxi operators are facing difficulties in their businesses. This scheme has been put into practice in
depopulated areas including Kyotango City, Kyoto Prefecture, where a non-profit organization operates a
ride-hailing service. Uemura and Takemoto say that while Kyotango has cheaper alternative transportation
methods such as the regular bus and the on-demand bus services, the local residents are increasingly opting
for the ride-hailing because of its greater convenience (2019, p.7).

However, the lifting of the ban on a national scale is likely to take more time given that there are still
some cautious responses to the ride-hailing in general. The main opponents are the traditional taxi industry,
which is concerned about the decline of their regular customers and the faulty safety management by the
ride-hailing service.

In my opinion, a revolutionary innovation often causes a very strong opposition from the existing
interest groups. From a consumer’s perspective, ride-hailing undoubtedly provides a cheaper, more
convenient alternative to the conventional passenger transportation. current utility through lowering fare,
making using taxi easier or so. It will also provide a viable solution to the potential imbalance between
demand and supply in the taxi service in urban Japan, where the decrease of taxi drivers is highly likely to
pose a serious problem in the near future.

But why is the taxi industry so reluctant to allow the introduction of ride-hailing services? One reason
is that ride-hailing can give a fatal blow to the conventional taxi businesses. Because they can provide much
cheaper rides, ride-hailing services may eventually drive traditional taxi companies out of the passenger
transportation market, or worse, cause a radical revolution of the business model of the entire taxi industry.
However, the position of the conventional taxi operators seems hard to accept for me because it prioritizes
the operators’ interests over those of consumers. Excessive protection of the established interests will only
be detrimental to the fundamental improvement of the country’s passenger transportation.

Another problem is the restriction on the pilot experiments with ride-hailing. If they were conducted
extensively in urban areas, they would provide useful data to investigate the social impacts ride-hailing is
likely make; nevertheless, the Road Transport Law has been a barrier to their implementation. In my view,
the pilot experiments are indispensable to generate broad public discussions about the benefits of ride-
hailing.

While the Japanese version of ride-hailing has been at a standstill, it has much to learn from the
Chinees government’s flexible approach to innovations. As mentioned earlier in Section 3, the Chinese
government recognized the potential of tax-hailing app services and gave them de fact permits while it
officially banned their operation. It then fully legalized these apps, which consequently promoted the
integration of the traditional taxi industry into the ride-hailing services.

In the short term, government policies like these can arouse strong opposition from the conventional
taxi industry, and, in fact, strikes by taxi drivers took place. strikes. Nevertheless, the government

measures led to lower fares and improved services, and thus eventually increased the benefits of
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Chinese consumers.

6. Conclusion

In brief, this paper has mainly attempted to examine the rise of ride-hailing services in China from
the following perspectives: the development of conventional taxi services in Beijing and Shanghai, the
emergence of ride-hailing app services, and the Chinese government’s policies on the ride-hailing industry
in general. In urban China, the government used to permit only limited number of legitimate taxi drivers,
but this policy ironically encouraged the prevalence of illegitimate taxi operators, from which ride-hailing
services eventually grew. Fully aware of the advantages of ride-hailing apps, the government tacitly
permitted ride-hailing operators while officially banning them; later, however, the government policy was
revised, and the ride-hailing service operation was officially legalized.

The paper also includes my personal views upon China’s ride-hailing services based upon my first-
hand experience during the field study. Compared to its Japanese counterpart, China’s ride-hailing was
cheaper and more convenient, and these discoveries were useful for me to clarify the current conditions of
the Japanese mode of ride-hailing.

One thing that deserves special attention is the Chinese government’s practical approach. It is true
that in China illegitimate taxi operators used to be a commonplace for a long time, but it was the
government’s flexible policies that encouraged the recent development of the ride-hailing services and,
eventually, brought more benefits to consumers. On the other hand, as of today, several taxi operators
provide services by using ride-hailing apps, but they are not innovative enough to radically transform users’
experience or to generate wide-ranging public debate. Ride-hailing businesses doubtlessly have the
potential to give huge social impacts; the current taxi industry in Japan should realize this and make extra
efforts for its fundamental reform even if it may not necessarily be in the best interests of the industry itself.
Ride-hailing in Japan is still in its infancy, and the successful introduction of this innovative scheme will

need, first of all, more extensive pilot experiments, data collection, and factual surveys.
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1. Introduction

This report is about the transition to renewable energy in China, which is the number one renewable
energy producer in the world. It analyzes the changes in energy development in China in recent years,
the development of renewable energy businesses, and the export of renewable energy technology from
China based on reliable materials after cross-checking multiple materials. This paper also examines
the near future development of renewable energy projects in China and China's position in this field
in the world. In September 2023, the author participated in a short-term overseas study in China by
Hitotsubashi University's Faculty of Economics, and based on the knowledge I gained from visiting
the Japanese company Hitachi Energy, I will discuss the prospects for renewable energy business in

China.

2. Recent changes in energy development in China

As China began rapid economic growth in the 2000s, domestic energy consumption continued to
increase. China's primary energy consumption, which was only about half that of the United States in
2000, overtook the United States in 2009 to become the world's largest (Figure 1). During this period,
energy demand continued to increase, and the composition ratio of primary energy changed over the

years.

Figure 1: Trends in primary energy consumption in countries around the world (unit: 1,000 trillion joules)
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Masahiro Morinaga “Will China's skies turn blue? --The road to a low-carbon society from the perspective of resources

and energy--Part 1: What pollutes China's skies”, Institute of Developing Economies, Japan External Trade
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A characteristic of China's primary energy composition is that the proportion of coal-fired power
generation is extremely high compared to other countries (Figure 2). Although coal is cheap compared
to other primary energies, its thermal efficiency is poor, and it emits large amounts of greenhouse
gases including carbon dioxide. Greenhouse gases derived from coal are thought to be the major cause
of various environmental problems, including air pollution that is prevalent in urban areas of China.
As a countermeasure to environmental problem, the Chinese government has been promoting a
transition to other primary energies, especially renewable energy, since the mid-2000s. As a result,
China's tendency to rely on coal is gradually weakening (Figure 3). Although the share of coal was
over 70% until around 2010, it is gradually decreasing. The share of renewable energies such as

hydropower and other natural energies is increasing as an alternative energy source.

Figure 2: Energy composition of major countries (2015)
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Figure 3: Composition ratio of primary energy consumption in China (1990-2018)
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Institute, 2020, p2

As you can see from Figure 3, until around 2010, most of the renewable energy power generation in
China was hydropower. However, over the past 10 years, solar and wind power generation has
developed rapidly. The proportion of each power generation method in renewable energy has also
changed significantly. Figure 4 shows China's power source composition in 2022. Renewable energy
accounts for over 45% of the total, and hydro, solar, and wind power account for approximately one-
third each. This means that it has become possible to significantly reduce the proportion of coal-fired
power generation and to use renewable energy such as solar and wind power as an alternative energy

source. It can be said that China is making a smooth transition to renewable energy.

Figure 4: China's power mix in 2022!

! This figure shows the percentage of power supply capacity, not the breakdown of the actual power
generated.
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3. Development of renewable energy business in China

The history of renewable energy development in China began in 2006. The Chinese government
introduced the Renewable Energy Development Fund in 2015 as a measure to solve environmental
problems that have emerged as its economy grows. It can be said that China's renewable energy
develops thanks to a partnership between the public and private sectors. Specifically, in the five-year
plan?, the government sets detailed figures such as the total amount of electricity generated by
renewable energy and its proportion to the total amount of electricity generated, and designs the system
by setting subsidies and other measures. Based on this, the state-run company leads the project and
order parts and power generation equipment from private companies. At this time, not only Chinese
companies but also foreign companies, including Japanese companies, play a role in the renewable
energy business in China. Hitachi Energy, mentioned in the introduction, is one of these companies
and has received orders for large-scale power transmission network equipment. It is necessary to
transmit electricity generated in western China to the eastern coast, where demand is high. In this way,
the public and private sectors will work together to ultimately achieve the numerical targets set in the
five-year plan.

China continues to develop renewable energy into the 2020s. The 14th Five-Year Plan in 2021 aims
to increase the proportion of renewable energy in total power generation to 33% by the end of 2025.3

Furthermore, on September 22, 2020, President Xi Jinping announced that China would reach its peak

2 A policy that establishes plans for industry and agriculture every five years and carries out
production and development according to those plans. In China, the first five-year plan began in
1953, and as of 2023, it is the period of the 14th five-year plan.

3 National Development and Reform Commission of the People's Republic of China "14th Five-
Year Renewable Energy Development Plan", 2021

96



in CO2 emissions by 2030 and achieve carbon neutrality* by 2060 in his speech at the general debate
of the United Nations General Assembly. Although this is not clearly stated in the Five-Year Plan, the
Chinese government is thought to be determined to achieve it, because it was clearly stated by the
leader of the state. Based on the above facts, it can be said that China has strongly developed the
renewable energy business in recent years.

China has succeeded in overcoming shortcomings of the renewable energy business to a certain extent.
In general, renewable energy power generation is three major problems; (D unstable because the
amount of power generation is affected by the climate; (2 energy density is low, so a large area of
land is required, which limits the location where power plants can be built; @ high initial costs are
necessary, which leads relatively high electricity bills. China has solved problem (D and @ by
making use of its abundant hydropower resources, such as the Yangtze River, and by constructing
large-scale solar and wind power generation facilities in the desert region with a relatively stable
climate in the west. Regarding @), it has been overcome to some extent through the design led by the
government. According to Wang Jiayang (2020)°, until 2020, state-owned electricity utilities
purchased electricity generated by solar or wind power at a fixed price. This is the so-called fixed price
purchase system, commonly known as FIT. The purpose of FIT was to make it easier for private
companies to enter the expensive renewable energy power generation business by making it possible
to sell electricity at a higher price than market price. However, in recent years, FIT has been stopped
in China. It has been announced that the FIT will be phased out for wind power in 2020 and for solar
power from 2021. Wang (2020) states that “In recent years, with the advance of natural energy power
generation technology and the maturity of power plant construction and operation, the power
generation costs of wind and solar power have become equal to or less than the coal-fired power
generation benchmark price, as known as wholesale market purchase price.” In other words, due to
sufficient technological development, the cost of renewable energy power generation has come down,
and a state of “grid parity” has been achieved, where the cost of generating electricity from renewable
energy is comparable to or lower than that of thermal power generation. China has been promoting a
grid parity project since 2019. According to Wang (2020), a grid parity project is a project where a
wind or solar power plant can sell electricity at a local coal-fired power generation benchmark price
for 20 years or more without receiving government subsidies. Private companies will be able to receive
a lot of preferential treatment, such as relaxed investment conditions, preferential electricity
transmission, total purchase, green certificates, guaranteed grid connection, and preferential treatment

of electricity transmission and distribution costs. It can be thought that the aim of the project is to

# To reduce greenhouse gas emissions to zero overall by reducing greenhouse gas emissions to the
same level as the amount that can be absorbed or removed.

> Wang Jiayang (Renewable Energy Institute) “China gradually stops from FIT as wind and solar
power generation costs fall”, October 15, 2022 (https://www.renewable-
ei.org/activities/column/REupdate/20201015.php) Last viewed on December 12, 2023
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reduce the proportion of coal-fired power generation, because renewable energy power generation
could be competitive by being stabilized its price as same as or lower than that of coal-fired power

generation.

4. Export of renewable energy technology from China

China, which has focused on developing renewable energy technology since the mid-2000s, is also an
exporter of that technology now. It operates power generation, transmission, and distribution
businesses in various regions in the world, including Southeast Asia, Brazil, and Australia (Figure 5).
In addition to this, the Chinese company also receives orders for construction projects for power
generation-related facilities in a wider range of regions. (Figure 6). China exports a variety of
equipment, from steel towers and conductors to transformers and circuit breakers, to more than 80

countries around the world.

Figure 5: Global expansion in the power transmission and distribution field 1
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Figure 6: Global expansion in the power transmission and distribution field 2
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Deloitte Touche Tohmatsu LLC “Survey on measures to improve the energy supply and demand structure in 2019

(Survey on the future state of power systems and power transmission and distribution businesses)”, 2020, p65~66

China is also the world's number one manufacturer of renewable energy equipment. According to a
2020 announcement by the News Office of the State Council of China, Chinese companies are
responsible for 70% of the world's hydropower plant construction, and China accounts for 50% of the
world's wind power generation equipment production. In addition to that, Chinese companies account
for more than 50% of the supply of solar cell-related parts in all manufacturing processes for major
parts such as polysilicon, silicon wafers, solar cells, and solar modules.® It is certain that China is
playing a major role internationally in equipment development for the top three types of renewable

energy generation capacity in the world (hydropower, solar power, and wind power).

5. Conclusion

China, which has been promoting the development of renewable energy since the mid-2000s, has now
become one of the world's leading countries in introducing renewable energy power generation.
Thanks to the strong leadership of the government, a lot of policies are set to clear difficult goals such
as achieving carbon neutrality by 2060. Some might doubt about whether the Chinese government's
renewable energy policy will actually achieve such goals and provide a clue to solving environmental
problems. It is true that China government has faced some difficulties. For example, in 2016, the

government's forcible intervention in the coal market led to a temporary rise in electricity prices. And

¢ Japan External Trade Organization “As the world's largest renewable energy market and
equipment manufacturing country, China is also eager to expand overseas”, April 7, 2021

(https://www.jetro.go.ip/biznews/2021/04/4f0bf14130729257.html)  Last viewed on December
12,2023
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in 2021, China faced large-scale electricity shortages because of both the coal production adjustments
and pandemic. However, despite facing such unexpected circumstances, China has steadily achieved
a transition to renewable energy. Considering that the share of renewable energy in total power
generation capacity in 2022 exceeded 45%, the goal of “the proportion of renewable energy in total
power generation capacity in 2025 should be increased to 33%”, stated in the 14th Five-Year Plan, is
fully achievable.

I am sure that China's current goal of peaking out in CO2 emissions by 2030 and achieving carbon
neutrality by 2060 will be achieved. That is because there is a fact that China has implemented policies
such as reducing the amount of coal-fired power generation in order to achieve its five-year plan, even
if the way is a bit forceful. Furthermore, the head of state has made a big deal at the United Nations
General Assembly that carbon emissions will be reduced by 2060, which shows that the Chinese
government is confident in achieving it.

I will continue to monitor China's renewable energy business while paying close attention to the

Chinese government's announcements, including its five-year plan.
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China's Measures to Deal with CO2 and Other Environmental Problems

Yamato Kozutsumi

2nd year, Faculty of Economics

1.Introduction

I would like to write a report focusing on China's environmental problems. It is well known
that environmental issues are a global problem, and that friction between developed and developing
countries is often raised as an issue at the United Nations. China is in a unique position among these
countries as an economically developing "developing country," and it is a very influential power whose
response to other countries may change depending on China's policies. Therefore, we feel that it is
vital to consider China's environmental affinity with the United States, Russia, Europe, and other major
powers, based on the state of development of environmental policies within China. For these reasons,
I would like to discuss the true intentions of each of China's environmental policies and their
international effects, as well as the status and possible improvement measures, from the perspective

of reducing CO2 emissions.

2. CO2 Emissions in China

Coal is responsible for 2/3 of China's CO2 emissions. Renewable energy sources account
for only 11%. This is because China's CO2 emissions have increased rapidly since the first half of
2000 in line with its economic growth, but its factory facilities have not been able to keep pace with
this growth, and it has become a trading powerhouse with so many orders that it is called the "world's
factory" and cannot break away from its dependence on coal, so its energy efficiency remains poor. In
recent years, however, China has reached a turning point and is rapidly adopting various policies aimed
at becoming carbon neutral, including increasing the weight of renewable energy, and is promoting
energy measures with the goal of reducing CO2 emissions.
Now, there are two major sources of CO2 emissions: for energy conversion (i.e., for power generation)

and for the use of coal as a raw material for chemical synthesis products and the iron industry.
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Table 1: CO2 Emissions by Business in China
Source: JPEC Report, 2022, page 7

https://www.pecj.or.jp/wp-content/uploads/2022/05/JPEC_report No0.220501.pdf

First, I would like to discuss the former, the reduction of CO2 emissions through energy conversion.
First, a major policy initiative in recent years has been the launch of China's National Unified Carbon
Emissions Trading. There are two venues for national emissions trading: the National Unified Carbon
Emissions Trading Center in Shanghai and the National Unified Carbon Emissions Registration and
Exchange in Wuhan. The "cap and trade" method is used for emission trading rights, and in addition
to the bidding method, there is also a negotiated transfer method. There are two types of negotiated
transactions: list negotiated transactions (where the maximum amount declared in one transaction is
less than 100,000 tons of CO2 equivalent) and large negotiated transactions (where the minimum
amount declared in one transaction is more than 100,000 tons of CO2 equivalent). The cumulative
quota by 2021 is 480 million tons of CO2 equivalent.

In addition, China is developing renewable energy capacity equivalent to about 120 nuclear power
plants in just one year, from 2019 to 2020. In addition to this, China's investment in hydrogen
development and installed capacity for wind and solar power generation is overwhelming compared

to the rest of the world. (38 GW of wind power and 87 GW of solar power)
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Table 2: Installed capacity of wind and solar power generation in China
Source: New Energy and Industrial Technology Development Organization (NEDO), 2023, p. 2

https://www.meti.go.jp/shingikai/energy environment/suiso_nenryo/pdf/031 06 _00.pdf

Hydrogen is also produced mainly from fossil fuels at present, but with the expansion of renewable
energy, green hydrogen production is expected to expand in the future. Green hydrogen is hydrogen

produced by using renewable energy to generate electricity and electrolyzing water, a method that
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does not emit CO2 in the production process, such as power generation.
The outlook for China's hydrogen demand and production is shown in Table 3, and to achieve this

goal, the country is targeting 100,000-200,000 tons per year of green hydrogen production by 2025.
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Table 3: China's Future Hydrogen Demand and Production
Source: NEDO, New Energy and Industrial Technology Development Organization, 2023, p. 4

https://www.meti.go.jp/shingikai/energy environment/suiso_nenryo/pdf/031 06_00.pdf

Next, we would like to look at CO2 emission reduction policies in the petrochemical industry.

The petroleum industry includes three giant state-owned majors, each of which is undertaking various
initiatives to achieve targets in accordance with the 14th Five-Year Plan. These companies are
controlled by the central government, and their economies are larger than those of private companies.
In addition, the top-down decision making of the companies' management teams gives them the ability
to execute against CO2 reduction targets and achieve them in a short period of time.

The three major state-owned majors are China National Petroleum Corporation (CNPC), Sinopec, and

CNOOC. Their respective efforts are described below.

(1) China National Petroleum Corporation (CNPC)

1) Strengthening New Energy Business

At the CNPC Headquarters, the Adjustment and Coordination Department for Organizational System
Adaptation merged eight divisions into four divisions: "Oil and Natural Gas and New Energy
Division," "Petroleum Refining, Chemical Industry, Marketing and New Materials Division,"

"Support and Service Division," and "Capital Management and Financial Service Division. This is an
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indication of the company's intention to treat new energy sources as well as oil and natural gas, and it
is currently promoting geothermal, methane hydrate, and uranium mining in an effort to decarbonize
the industry.

2)  Announcement of "Environmental Protection Bulletin 2020

The company reported that its natural gas production in 2020 exceeded its oil production for the first
time. At the same time, the company plans to turn CO2 emissions into a downward trend by 2025
through clean alternatives, and to implement strategic succession of new energy projects by 2035,

aiming for nearly zero CO2 emissions by 2050.

(2) Sinopec China Petrochemical Corporation (Sinopec)

1) hydrogen-related business

Sinopec plans to construct 1,000 hydrogen charging stations during the Fourteenth Five-Year Plan
period. Sinopec is the largest manufacturer in China with an annual production capacity of more than
3.9 million tons of hydrogen. In addition, Sinopec is also focusing on green hydrogen, and plans to
build the world's largest solar-powered green hydrogen production plant. When completed, the plant
will be capable of producing 20,000 tons of green hydrogen per year.

2) construction of a carbon-neutral gas station

This is part of a distributed photovoltaic power generation project and is considered to have achieved
carbon neutrality because the annual CO2 reduction from photovoltaic power generation is about 91.2
to 105.6 tons, which is more than the approximately 70 tons of CO2 consumption in FY2020 by the

gas station.

(3 China National Oil Corporation (CNOOC)

1) China's first offshore CO2 storage project

The project can sequester about 300,000 tons per year, or 1.46 million tons in total, of CO2 produced
by offshore oil field development in a permanent reservoir on the seafloor, which is equivalent to the
amount of CO2 absorbed by 14 million trees. This is equivalent to the amount of CO2 absorbed by 14
million trees planted.

2) long-term LNG sales contract with Qatar

A long-term LNG sales contract with Qatar was concluded for 3.5 million tons per year over a 15-year
period. This is expected to supplement domestic gas supply and contribute to CO2 reduction by

replacing coal power generation and other energy inefficient power generation.
3. Conclusion

Many people may have the impression that China is a country that emits enormous amounts of CO2

by coal, which is an inefficient form of energy, but in China, both the public and private sectors are
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working to reduce CO2 emissions through a wide range of methods. While there is a movement in the
West to return to coal due to reduced dependence on oil caused by the crisis in Ukraine and conflicts
in the Middle East, China is rapidly developing and experimenting with technologies to achieve carbon
neutrality and is expected to have an even greater influence outside of China using new energy sources
and natural gas, both in power generation and manufacturing. We believe that China will exert even
greater influence outside of Japan with new energy sources and natural gas in both the power
generation and manufacturing industries. The turning point from "a developing country with large
CO2 emissions" to "a developed country that can serve as a model for environmental problems" may

be coming soon.
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The Growth of Bike-Sharing in China and Its Market Potential in Japan

Ayano Sakurai
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1. Introduction

Since its first appearance in Europe, bike-sharing systems have by now expanded worldwide, gaining
enormous popularity particularly in China. Bike-sharing in general provides a transport service that allows
users to rent a bicycle at a docking station and return it at another station within the same system at a time
of their convenience. Because users can “pick up a bike at one station and return it at another,” these services
are often used as a means of transportation for short-distance trips, for example, a commute from ones’
homes to their nearest train stations or workplaces, or a trip between adjacent tourist facilities. In China,
currently both docking and dockless systems are available: the former consists of fixed node stations
installed across the city, each of which provides dozens of rental bicycles; the latter offers a node-free
system using smartphone apps for the user authentication. In China, the dockless format has made a
significant contribution to the rapid spread of bike sharing, establishing a scheme to locate available bikes
from almost anywhere and return them at any node station at the user’s convenience. Bike-sharing in Japan
too has witnessed a steady growth over the past decade; however, as Suzuki points out, the services there
are operated mostly on a smaller scale, and the utilization rate is lower compared to the foreign counterparts
(2021, p. 152).

The purpose of this paper is first to outline the development of bike-sharing systems in China, then
examine the contributing factors to their expansion with a special focus on the prevalence of the dockless

format, and finally explore the growth potential of the bike-sharing market in Japan.

2. The Development and Expansion of Bike-sharing Services in China

The development of bike-sharing services in China since its launch in 2007 can be divided into the
five phases as follows: (1) the introductory period when the Chinese government first implemented the
docked scheme, (2) the government-led expansion period from the city-based to the nationwide service
coverage, (3) the rapid growth period driven by the emergence of the dockless scheme, (4) the period of a
temporary decline, and (5) the period of resurgence.

According to Katsuki et al. (2017), in the 1980s China used to be called a “bicycle kingdom” with
more than 500 million bicycles, but from the 1990s riders gradually reduced due to the increased car
ownership and the spread of suburban lifestyles. The rise of private car ownership, however, inevitably
caused heavy congestion and serious air pollution in urban China, which consequently began to draw the
public attention to bike-sharing as an effective scheme to improve the intermodal commuting and eventually

solve the so-called “last mile” problem for commuters. Then, in 2007, one year prior to the opening of the
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Beijing Olympics, China’s first bike-sharing was launched in Beijing as a mode of transportation for the
citizens and the visitors during the games. At that time, it was offered as a public service offered by the
government, where users were allowed to unlock and pay for a shared bike by using a special transportation
IC card issued by the city authorities, but they were required to park the vehicle at a designated docking
station. This service was available only during the Olympics period; later, in 2008, five cities including
Hangzhou introduced services modeled on the Beijing format, and many other cities have followed the
move since then.

As Figure 1 indicates, the introduction of bike-sharing systems has been rapidly increasing since
2012 in urban China. According to Katsuki et al. (2017), this steep rise is mainly attributable to the
government’s ongoing efforts to decarbonize transportation emissions since 2011, the year when thel2th
Five-Year Plan for Energy Saving and Emission Reduction was issued with the aim of strengthening
national policy and financial support for the promotion of cycling as low-carbon transportation (pp. 693-
699). Consequently, as of 2014, China became the world’s largest cycling country with about 430,000
shared bicycles, far ahead of France positioned in the second place with about 46,000 (Yokochi, 2016, pp.
12-14). Thus, led by the government policy adopted in 2012, dock-based bike-sharing systems rapidly
spread in Chinese society, operating in more than 130 cities by 2014. On the other hand, Xie (2019, pp. 11-
12) points out that numerous operational problems surfaced, arousing public concern over the social and
economic costs of the services: the vandalism and theft of the bicycles, the high instalment cost of parking

facilities, and the low usage rates in some cities, to name a few.
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Figure 1. The Cities in China Operating Bike-sharing Services

Source: Katsuki et al. (2017. p. 695)
By 2016, a new mode of dockless bike-sharing service was begun by start-ups such as Mobike and

Ofo and become prevalent. Compared to the conventional model, the new dockless model is innovative in

technology and operation. First, the services are operated by private companies. Second, the user
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registration via smartphone apps is required. In addition, these apps allow users to unlock, pay for, pick up,
and finally leave a bike at any parking area at their convenience by simply scanning the QR code attached
to an individual vehicle. Helped by the rapid development of mobile payment and the latest smartphone
technology, the dockless bike-sharing began to grow explosively in China in the second half of 2016. As of
the same year, there were more than 30 private bike-sharing services operating in the country; furthermore,
the registered users of the two pioneers, Mobike and Ofo, had reached about 35 million and 37 million
respectively by May 2017.

Within about a year after their operation launch in urban areas, the two companies expanded into
over 100 cities, ranging from large cities with a population of over 10 million to smaller ones. These figures
will fully attest to the increasing interest in the bike-sharing market among the operators and the users,
especially since the emergence of the dockless model.

Meanwhile, dockless bike schemes encountered challenges such as the users’ misbehavior and the
operators’ inadequate management capabilities, and even the two leading companies, Mobike and Ofo, had
already fell into decline by 2018. Sano (2019) identifies three primary factors behind the decline. First, this
model characteristically allows the users to “pick up a bicycle and park it anywhere,” but this feature is
likely to cause riders to abandon bicycles indiscriminately on streets and other undesignated areas, thus
frequently snarling traffic. Second, as with the dock-based services, vandalism and theft are another major
problem with the dockless model, which eventually created massive piles of discarded vehicles across the
city. Such misbehavior or a lack of morals among the riders have forced the operators to cover the additional
cost of maintenance and removal of the bicycles, and resulted in the deterioration of business sustainability.
Furthermore, in an attempt to help the operators with their management problems including the removal of
discarded bicycles, local governments stepped in and set limits on the number of shared bicycles; however,
this regulatory measure consequently reduced the service convenience. Thus, the operators’ failure to
address the moral problems with the users’ decency and decorum prompted the government intervention,
but ironically, it eventually led to the tougher regulations and the decrease of users. All these were
detrimental to the business continuity management of bicycle-sharing industry in general, making the
operators suffer the burden of the management costs uncoverable with their declining earnings; as an
inevitable consequence, the whole industry saw business collapse in 2018 and 2019, which culminated with
the acquisition of Mobike by Meituan-Dianping and Ofo’s bankruptcy crisis.

After the withdrawals of the two major start-ups, Mobike and Ofo, three competitors started to rise
in China’s bike-sharing industry. They are Hello Bike financed by Alibaba, Meituan Bike, which is a
rebrand of Mobike acquired by Meituan-Dianping, and Didi Bike, which was founded through the
acquisition of a bankrupt company, Xiaolan Bike. These new entrants contributed to the transformation of
the industry’s business environment primarily in the four areas described below. In brief, these reforms
were generally conducive to the revival of bike-sharing boom during the COVID-19 pandemic.

First, to deal with users’ misbehavior, no-parking zones were specifically designated, and the users’
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traffic violation are now under stricter surveillance. The three new companies mentioned above have all
designated no-parking zones in their service areas and created a monitoring scheme to track down and
penalize the offenders by using GPS and the riding records of individual users.

Second, the financial burden on the companies reduced, and the subscription fees rose; both of these
ensured greater business continuity of the entire industry. One may say that this fall of the management and
operational costs is directly linked to the government’s intervention in the service operation in Shanghai
and other regions, where the collection of misplaced or abandoned shared bicycles came under the
jurisdiction of the government authorities.

Third, a deposit-free business model newly emerged and spread. Conventionally, in the process of
registration, users were required to pay a deposit against bicycle breakdowns. However, when Ofo faced
financial crisis and failed to refund its customers’ deposits, the lack of transparency in the industry’s
financial management aroused a public concern. To deal with this problem, in 2018 Meituan Bike and other
operators began to offer a deposit-free plan, which is bound to the credit evaluation system provided by
Alibaba (Kawano, 2018).

Fourth, the COVID-19 pandemic created higher demand for bike-sharing because it offered an
alternative with lower infection risk which can replace conventional modes of public transport (Komagata,
2020).

Thus, China’s bike-sharing operators once faced numerous challenges, but by now the business
environment has been largely improved as a result of a series of measures taken to reduce users’ misconduct,
resolve the controversy about the user deposits, and reexamine cash flow problems in the industry. Against
this general background, bike-sharing gained momentum especially during the pandemic because of its
potential role as a healthier substitute for the conventional modes of transportation. Since then, it will be

safe to say, the boom period has lasted until today.

3. The Factors behind the Expansion of Dockless Bike-sharing in China

Focusing on the current prevalence of dockless bike-sharing services in China, this section examines
the social factors behind their expansion nationwide.

First, it should be noted that even before the advent of bike-sharing, China had always had a well-
developed bicycle infrastructure which started to be built during the era of the “bicycle kingdom.” As
mentioned in the previous section, bicycles have always been the mainstay of modern China. In the 1980s,
the number of bicycles in the country reached 500 million, and bicycles have been the primary mode of
transportation for short-distance trips until today. Naturally, bicycle parking lots are located everywhere on
the streets, and dedicated bike lanes too are developed across the country (Komagata, 2017, pp. 9-13). The
pre-existence of these facilities was conducive to the construction of the infrastructure designated for shared
bicycles that “can be pick-up and parked anywhere.”

The second factor is the Chinese government's positive promotion of bike-sharing systems. As
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mentioned in the previous section, in its attempt to meet the national targets for low-carbon mobility, the
government endorsed cycling as greener traveling, which made a significant contribution to the expansion
of bike-sharing nationwide. Since then, the government seems to have remained steadfast in its positive
commitment to the promotion of bike sharing. For example, aiming at the promotion of low-carbon
transportation as one of its targets, the 13th Five-Year Plan (2016-2020) prioritized the development of
public transportation and encouraged citizens to cycle. Aligned with these policies, the subsequent 14th
Five-Year Plan for National Informatization similarly aims to promote the continued development of the
sharing economy. As China’s pledge to achieve carbon neutrality by 2006 typically exemplifies, the
government’s positive promotion of bike-sharing as a greener mode of transportation reflects its heightened
awareness of the urgent need to tackle environmental challenges.

The high penetration of mobile payments into Chinese society can be cited as the third factor.
According to Shimizu (2018), in The 41st Statistical Report on the Internet Development in China, the
China Internet Information Center reported that as of the end of December 2017, the country’s digital
payment users amounted to 531.1 million, of whom 65.5% shopped in-store with mobile payments. As
these figures suggest, Chinese citizens’ familiarity with mobile payments—a necessity for using a shared

bike—directly helped the expansion of the services to the current level.

4. The Potential of Bike-sharing Market in Japan

This section first overviews the current status of the bike-sharing market in Japan and then examines
its growth potential in comparison to the Chinese counterpart.

According to the Bicycle Utilization Promotion Headquarters, the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) (2023), there is a steady rise in the popularity of bike-sharing across the
country, and the service was available in a total of 269 cities as of March 2021. As the Chinese counterpart
does, the Japanese government considers cycling as an effective complement to the conventional modes of
public transport, especially for tourists, and takes a positive approach to the establishment of the services.
For example, in 2018 “The Bicycle Utilization Promotion Plan” was approved by the Cabinet, and a special
committee was set up within the MLIT to discuss the strategic promotion of shared bicycles.

According to the survey by the Bicycle Utilization Promotion Headquarters (2022), shared bicycles

EENT3

are used most commonly for “going to shops and restaurants,” “sightseeing and leisure,” and “commuting,"
in descending order. The same survey also reports that many users choose the service because of, for
example, the proximity of the bike stations to where they want to pick up a vehicle and the easy availability
without constraints of time or location. As these results suggest, for Japanese users too, the primary appeal
of bike-sharing is its convenience. Another point to note is that approximately 40% of commuters in Japan
are either moderately or strongly interested in commuting by a shared bike though they are not regular

cyclists, indicating the latent demand for bike-sharing services.

On the other hand, there are two barriers to the expansion of bike-sharing in Japan. First, unlike in China,
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cycling infrastructure has not yet developed well in Japan. Currently, bike-sharing available in the country
is exclusively dock-based mode; in addition, the service operators range from leading enterprises such as
Docomo Bikeshare and Hello Cycling to small community-based operators. One problem caused by this
is the absence of unity in the bicycle station schemes because each operator has a scheme of its own. This
makes a marked contrast to China, where dockless bike-sharing is overwhelmingly prevalent, allowing
users to locate, rent, and return a bike at any of the designated parking nodes withing the covered areas.
Under the current situation, Japanese users often need to take time to locate where to park the vehicle to
return it correctly to the specific operator. This problem is discussed in a paper by Okamoto et al. (2021),
according to which the survey results on Hello Cycling found that the shortage of bicycle stations was the
most serious drawback that the users hope to be improved (pp. 36-37).

However, the construction of node stations in close proximity cannot be a practical solution at least
in Japan. In China, most of the node stations for shared bicycles are bult along the sidewalks, which is
unlikely to happen in Japan, where the construction of such facilities requires legal permission, the approval
of the police, and the residents’ consent in the neighborhood. In addition, topographic features of Japan
pose another impediment. In urban China, sidewalks are normally wide enough for securing bicycle parking
areas as well as letting pedestrians walk by alongside each other. In comparison, the total land area of Japan
is much smaller, and the land development is naturally restricted, which renders the installment of node
stations along the sidewalks rather impractical in Japan.

Second, low profitability of bike sharing business in Japan has been a bar to a long-term successful
operation. While there is a steady demand for bike-sharing as a means of transportation for shopping,
sightseeing, and commuting, the low utilization rates and the resulting low profitability of this business
pose challenges to the operators. According to Suzuki (2021), about 70% of Japan’s bike-sharing operators
say that more than half of their bicycles are left unused all day long (pp. 154-155). One reason for this low
utilization rate is that as much as 66.3% of Japanese households own a bicycle (The Japan Bicycle
Promotion Institute, 2018, p. 8), making privately owned bicycles a primary option for short-distance trips
from one’s home to a nearby supermarket or to the nearest train station. China’s bike sharing business has
not been very lucrative either; however, it has been seeing a steady growth owing to the government’s
positive involvement and the large investments made by Alibaba and other large companies. For example,
in November 2021, China’s Hello Bike was generously funded by the investments worth near 31.7 billion
yen made by Alibaba-affiliated companies and others; on the other hand, as of February 2023, Open Street
managed to raise the fund of mere 2.2 billion yen to operate its bike-sharing service, Hello Cycling, despite
it is a major service in the Japanese market (Qian, 2021). The community-based bike-sharing services
operating in rural Japan are more likely to struggle to raise enough funds to continue their business.

Thus, in Japan, there is a growing interest in bike-sharing services from the government and the
private sector; nevertheless, unlike the Chinese counterpart, bike-sharing in Japan has not yet been

developed fully enough to become a main mode of transportation—primarily for two reasons. First, there
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are topographical and legal restrictions on the improvement of the bicycle infrastructure in Japan. Another
reason is the impediments to a long-term business development such as the low utilization rate of shared
bicycles and the challenges of fundraising. Still, there are some possible solutions to the current problems.
For example, forming an alliance with convenience stores equipped with bicycle parking lots can help to
ease the shortage of the node stations dedicated to rented bicycles. In addition, given that there is a high
level of potential demand for shared bicycles in business areas and sightseeing spots, a more strategic supply

of node stations in these locations will improve the profitability of the industry.

5. Conclusion

In China, bike-sharing services have spread rapidly since the early 2010s, and the dockless model
became prevalent around 2016 helped by the well-developed cycling infrastructure, positive guide and
support by the government, and the high penetration of mobile payments into the society. Although the
industry saw a temporary decline, a series of countermeasures were implemented to address the major
challenges such as the users’ misbehavior, the deposit-related controversies, and the operators’ cash flow
problems. Then the popularity surged once again especially during the COVID-19 pandemic period, and
the business has been booming since then. In contrast, the bike-sharing market in Japan has still remained
small not only because of the topographical and legal restrictions but also because of the operational
challenges such as the low usage rate of the vehicles and the difficulties in fundraising. Nonetheless, from
an environmental viewpoint, bike-sharing is expected to play an increasingly important role in Japan’s
decarbonization efforts, and much more should be done to promote Japan’s bike-sharing as an alternative
mode of transportation. The promotion and support by the government only will not be enough to develop
the potential of Japan’s bike-sharing services, but if the operators make continued efforts for the
improvement of their services and greater ESG investments in the industry, bike-sharing will have

considerable potential for growth especially as a greener means of transport.
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1.Introduction

In 2022, data from the Chinese Ministry of Education showed that while 66.1% of Chinese
people aged 15 to 18 were enrolled in regular high schools, the proportion of students enrolled in
secondary vocational schools had decreased from 60% in 1998 to 33% in 2022. Such a shift has led
to a significant shortage of highly skilled talents, with an estimated gap of 20 million people. Some
scholars have pointed out that this change might reproduce social class inequalities. This paper
examines vocational education in China, exploring why its popularity plummeted and the challenges
it currently faces. It begins with a historical overview of the development of vocational education
in China, analyzes the potential problems of the current education system from multiple perspectives,
and advocates possible solutions. Finally, it offers a comprehensive conclusion and a path toward a

sustainable vocational education system.

2.Historical Background

After the establishment of the People's Republic of China, the country implemented a planned
economic system, and education was explicitly directed towards national construction. In 1951, the
State Council announced the "Decision on School Reform," establishing a school system aligned
with policy objectives. Within this framework, secondary vocational education was particularly
emphasized. Furthermore, the Soviet model of "vocational and technical education" was adopted,
leading to the establishment of numerous vocational schools focused on heavy industry, mechanical
engineering, and fuel engineering. During this period, vocational education was characterized by
three main features (Japan Career Education Society, 2020):

1. Top-Down Management: Schools and specialized courses were established in direct response
to the nation's needs, with many vocational schools directly managed by various departments
of the central government.

2. State-Controlled Admission and Placement: The selection of students was governed by the state,
and graduates were dispatched to state-owned enterprises through a centralized process.

3. Unified Assignment System under the Planned Economy: The "unified assignment" system was
applied to graduates of vocational schools. This system encompassed comprehensive state
management of student recruitment, provision of tuition and living expenses, and the
determination of employment placements by the state. The employment placements were in
state-owned institutions and companies, with a guarantee of lifetime employment, including
pensions, healthcare insurance, and housing. Therefore, vocational education was regarded as
elite education, and graduates from vocational schools were considered talents for the party and
the country, holding high social status.

116



However, with the outbreak of the "Cultural Revolution" in 1966 in China, vocational
education was conducted as a separate system from general education. It was biased towards skills
and technical content, failing to provide students with other academic knowledge, leading to its
perception as bourgeois and discriminatory towards the working class. As a result, during the
Cultural Revolution, many vocational schools were closed, and some secondary vocational schools
were converted into middle schools that taught general education. According to data from Yu (2019),
by 1976, the number of students enrolled in vocational education had nearly vanished, accounting
for only 1.67% of all secondary education enrollees. The "unified assignment" system for graduates
was suspended, and secondary vocational schools disappeared over the 15 years of the Cultural
Revolution.

With the end of the Cultural Revolution in 1978 and the subsequent recovery and development
of the national economy, there was an increasing demand for specialists across various fields,
particularly for the training of skilled technical workers. Deng Xiaoping, then Vice Chairman of the
Central Committee, advocated for balancing the development of all types of schools to meet the
needs of economic development, emphasizing the importance of increasing the proportion of
agricultural schools, specialized schools, and technical schools at the secondary level. Following
Deng's advice, the 1985 National Education Conference resolution "Decision on the Reform of the
Educational System by the Central Committee of the Communist Party of China" stated the need to
adjust the secondary education system and devote efforts to the development of vocational education.
These governmental documents and party directives became a new starting point for vocational
education in China, serving as a prototype for future developments. As a result, vocational education
at that time began to exhibit three characteristics:

1. Conversion of High Schools: To correct the abnormal ratio between high schools and secondary
vocational schools that had developed during the Cultural Revolution, with a preference for
high schools, it was decided to reorganize some high schools into secondary vocational schools.

2. Educational Streaming: After compulsory education, an "educational streaming" system was
implemented to balance the number of students entering high schools and secondary vocational
schools through the "Zhongkao" (the entrance examination for senior high schools in China),
establishing what is known as the "roughly equivalent" policy.

3. Unified Assignment Post-Graduation: Unlike high school graduates who go on to university,
graduates from secondary vocational schools could immediately receive "unified assignment"
after graduation, enabling them to become fully contributing members of society more quickly
and reducing the economic burden on their families.

According to data from the China Educational Statistics Yearbook, the ratio of vocational
education increased from 26.1% in 1980 to 50.84% in 1990, and then to 58.3% in 1994. At this
stage, the central government, local governments, and state-owned enterprises significantly
promoted the recovery and development of vocational education, playing an active role in the
economic recovery after the Cultural Revolution.

However, with the introduction of labor contract systems in the 1980s, the nationwide lifetime
employment system began to disintegrate, gradually allowing college and vocational school
graduates more autonomy in choosing their employment. In 1993, the "autonomous job selection”
employment system was announced, completely abolishing the "unified assignment" system that
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had previously allowed vocational school graduates to enter the workforce earlier. Consequently,
college graduates came to be viewed by companies as superior in terms of creativity and leadership,
which led to a preference for university graduates in the job market. Furthermore, since the 1990s,
the state decided to focus on the expansion and popularization of university education as the
centerpiece of the country's educational development, introducing support measures such as tuition
and living expense subsidies for university students. As a result, the inclination of graduates from
junior high schools to pursue general high school education increased. By the year 2000, the
proportion of vocational school enrollees among all senior secondary school students had fallen to
46.5%, with general high schools regaining their dominant position. Students who failed to compete
successfully in the fierce examination competition were reluctantly funneled into vocational schools.

Reflecting on this history, it becomes evident that the development of vocational education in
China can be divided into four stages: the Leap Forward Period (1949-1965), the Turbulent Period
(1965-1978), the Reconstruction Period (1978-1993), and the Decline Period (1993-present).
Throughout this history, it is clear that national policies have had a profound impact on the
development of vocational education. The primary reason for the once esteemed vocational
education's sudden downturn was the weakening of government support, particularly the abolition
of the "unified assignment" system, which had allowed vocational education graduates to enter the

workforce earlier than their general education counterparts.

3.Challenges Faced by Vocational Education in China

1. Low Social Status

In Chinese society, the philosophy that "academics pave the way to civil service" has fostered
a preference for certain career paths over others. Prejudices such as "those who labor with their
minds govern others, while those who labor with their strength are governed" and "all things in the
world are inferior, only reading is superior" remain deeply ingrained in the populace's mindset. As
a result, students and their families aim for higher education or government positions, or consider
success in business as the mark of a winner, while overlooking the importance of skilled craftsmen
and technically proficient talents. This social value system has reinforced the general societal
undervaluation of vocational education. Ultimately, many individuals who fail the high school
entrance examinations turn to vocational education, which further strengthens societal biases against

it and leads to a decrease in the quality of students in vocational education.

2. Shortage of Educational Resources

The ratio of teachers to students serves as a better indicator for determining whether the
number of teachers is sufficient. According to the Figure below, the teacher-student ratio in higher
vocational schools has been maintained at approximately 1:23 from 2010 to 2019, not reaching the
national standard of 1:18. In secondary vocational schools, the teacher-student ratio has gradually
decreased over the past decade from 1:24 in 2010 to 1:17 in 2019. Although this ratio has
significantly improved over the past ten years, there is still a gap from the national standard of 1:16.
Additionally, the cooperation between schools and businesses in vocational education is insufficient.
One of the major differences between vocational and general education is that the former involves
studying or training in practical skills directly from the workplace. However, many businesses tend
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to regard students dispatched from vocational schools as cheap labor and are reluctant to allocate
time for their training, as noted by Xue (2021).

Table 3.1 Change table of staff sitwation in higher vocational colleges (junior eollege) from 2010 Table 3.5 Change of teaching staff in secondary vocational schools from 2010 to 2019
>
102019 Year |Full-time teachers | School-based staff | Percentage of full-time | Ratio of full-time
Year Teacher  School-based | Percentageof  Ratio of Personnel of teachers (%) teachers to students
staff full-time: full-time scientific
teachers (%) | teachersto | research 2010 | 680,954 940,070 72.44 1:24.74
tudent itutions 1

——— 2011 | 689,363 931,124 74.04 1:23.25
2010 404,098 587,171 68.82 1:23.91 1419
2011 412624 | 598522 68.94 1:23.24 1494 2012 | 664071 909,012 7525 1:21.77
2012 423381 607,212 69.73 1:22.77 1386 2013 | 668,754 874,171 76.50 1:20.14
2013 436561 615993 70.87 1:2230 1340 2014 | 663,782 857,831 77.38 1:18.93
2014 438300 611,502 7168 1:2297 1169 2015 | 652,447 833,140 7831 1: 18.39
2015 454,576 | 625,381 7263 1:23.07 1278 2016 | 643,143 813,370 2907 1 1803
2016 466934 639,656 73.00 1:23.19 1160 :
2017 482070 657,930 7327 1:2292 1056 2017_| 640,398 | 804,843 79.57 1: 17.96
2018 497,682 | 674,367 738 1:22.78 984 2018 | 635,461 793,977 80.04 1: 17.62
2019 514,436 688492 7472 1: 24.90 818 2019 | 642,197 798,471 80.43 1:17.52
growth (%) | +2730 | +17.26 - -4235

Data source Official website of the Ministry of Education of the People’s Republic of China -
*Percentage of full-time teachers refers to the percentage of full-time teachers among the faculty Literature - i Statistics - F ional qualifications of full-time teachers and external
and staff of the main school. In addition t full-time teachers, the staff of the school also includes teachersins
administrative teachers, auxiliary teaching teachers and working feachers, bat does not include the
staff of scientific research institutions

ndar i Schools (i ions) (total) (as of 2021.8.8) htp://www.moe.gov.
cn/s78/A03/moe_560/ytjsj_2019/qg/202006/120200611_464853 html

Source: Xue, Eryong, and Jian Li. China's Vocational Education Reform : Explorations and Analysis, Springer, 2022.

3. Effectively Promoting Educational Inequality

As mentioned earlier, the "educational streaming" system, which aims to equalize the number
of students in senior high schools and secondary vocational schools, has played an active role in
securing talents for various industries and contributing to the country's economic development.
However, the "roughly equivalent” policy and secondary vocational education have, to some extent,
become tools for legitimizing the unequal distribution of social resources, potentially reproducing
the original social strata. In a 2016 study by Shen(2017), involving 1782 students from 23 ordinary
high schools and 1901 students from 22 secondary vocational schools across nine provinces in
China, it was found that the majority of vocational school students came from rural areas or small
towns, accounting for about 70%, with approximately 53% originating from rural backgrounds.
Children of farmers or those from lower urban classes are more likely to be diverted into secondary
vocational education through educational streaming, effectively creating educational inequality. The
"roughly equivalent” policy and the "Zhongkao red line" (the minimum score needed to enter a key
high school) forcibly consider general high school education a right for only some, leaving students
who do not meet the threshold with no choice but to opt for secondary vocational education or leave
the educational system altogether, leading their lives in different directions after middle school.

Such "educational streaming" effectively becomes a source of class differentiation. To achieve
scores above the "Zhongkao red line" and enter key high schools, many parents enroll their children
in various tutoring institutions, investing significant economic capital. The better the family's
financial situation, the higher the proportion of students attending tutoring and the higher the costs,
although these expenses represent a smaller proportion of the family's total expenditure. Students
from rural areas or lower urban classes lack sufficient economic capital to attend quality tutoring
institutions, leading to a higher likelihood of not meeting the "Zhongkao red line" and being
involuntarily funneled into secondary vocational education by forceful policies, which may again
push them into lower social classes upon employment. Thus, while the "roughly equivalent" policy
and "Zhongkao red line" are subjectively aimed at promoting economic development, supporting
secondary vocational education, and facilitating students' employment, they result in educational
unfairness due to the unequal distribution of educational resources and differences in students'
family backgrounds.

119



4.Solutions

To address these challenges, three main countermeasures can be proposed:

First, proper career guidance should be implemented from the compulsory education stage. It
is crucial to teach the importance and significance of the right career consciousness from the early
stages of school education. Currently, the connection between school and work is weak, and
education from elementary school to university is distanced from vocational paths, leading to low
career awareness among children. If proper career consciousness is taught from elementary school,
and children develop an interest in careers, it would dispel misconceptions about vocational
education and encourage more people to choose it.

Second, it is necessary to establish a trust relationship between companies and dispatched
students. According to Li (2015), companies treat dispatched students as cheap labor and do not
provide appropriate guidance and training because there is no economic incentive for them. Unlike
state-owned enterprises, private companies prioritize business profits. Often, even if companies
invest in vocational education training, there is no guarantee that dispatched students will remain
within the company after graduation. As a result, many companies do not see benefits from
vocational education training and lose the incentive to participate. Therefore, clarifying the
responsibilities and rights of students and companies in advance is an effective measure. For
example, in Germany's dual system, widely regarded as a model for vocational education, the
training contract between companies and dispatched students is recognized as a crucial foundation
for success. According to German researchers, in 2007, the average total cost incurred by German
companies per apprentice was 15,288 euros, while the average value brought by an apprentice to
the company was 11,692 euros. This means that the value created by the apprentice corresponds to
approximately 76% of the total training costs.

Finally, it is considered necessary to gradually abolish the "roughly equivalent" and
"Zhongkao red line" policies. While the "roughly equivalent" policy was implemented to meet the
needs for skilled and technical talents during the country's economic recovery and development,
deciding one's career path and specialty based on a single examination score represents a strong
national will. Policy makers view education merely as a means to solve social problems, neglecting
the basic premise of education, which is the cultivation of well-developed human beings with
personalities. As previously mentioned, the "roughly equivalent" policy leads to unequal distribution
of educational resources and differences in students' family backgrounds, resulting in inequality in
post-secondary education. Therefore, by abolishing the "roughly equivalent” policy at the secondary
vocational education stage and granting students the right to choose, it is expected that vocational
schools lacking distinct characteristics will be phased out from the market, promoting overall
transformation in this field, and potentially forming a better vocational education system.

5.Conclusion

This report has discussed the evolution of vocational education in China, its causes of decline,
and the current challenges and solutions it faces. Looking back at history, it is clear that vocational
education in China has the advantage of being distinct and efficient due to the strong presence of
the state, yet it also has the disadvantage of not meeting the actual needs of the people. The current
situation shows that students are not eager to pursue secondary vocational education, which

reinforces biases against vocational education and exacerbates educational inequality. Therefore,
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the government should shift its mindset, not limiting people's choices from the root but respecting
their choices from the essence of education. Furthermore, by leveraging the spontaneous order of
the market to phase out some vocational schools, it is believed that vocational education should be
developed and enhanced.
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1. Introduction

China is now known for its great emphasis on education, and the growing enthusiasm for academic
success among the citizens is a key factor in the country’s recent national development. However, as is
often said, there is strong shadow where there is much light. The fierce competition in education in China
has been widely reported in Japan too, and the news of students under enormous pressure to succeed is
saddening heartbreaking to watch. It is not surprising that some Japanese have an intuitively negative image
of China’s education. In recent years, however, China's education system has gradually been reformed and
is heading in a new direction.

This paper aims to capture the main characteristics of education in China from three perspectives as
follows: the chronological development of the country's education system from the late 20th century to the

present, recent moves toward the system’s reform, and its future potential.

2. The Development of China’s Modern Education System

2-1. History of China's Education System: An Overview

Competition and elitism have always been remarkable features of China’s education. The history of
severe competition in China’s education dates back as far as 587, when Emperor Wen of the Sui Dynasty
established civil service examinations, which allowed only the winners of the fierce competition to attain
high social status as bureaucrats. In the early twentieth century, the civil servant examinations were
abolished, but its principle of meritocracy has remained because of the introduction of the unified national
university entrance examinations called Gaokao in 1952. Since then, Chinese society has been driven to
believe that the Gaokao is a make-or-break test that determines one’s admission to the country’s top
universities and eventually their course of life.

Although higher education was temporarily suppressed during the decade of the Cultural Revolution,
the end of the revolution in 1977 brought a reactionary resurgence of intense exam competition, putting

even compulsory education students under excessive academic pressure.

2-2. The Beginning of “Quality Education”

To address these problems, the Chinese government has been promoting a new educational policy
under the banner of so-called “quality education" since the 1990s. The issue of this policy marked the
government’s new attempt to reform the country’s much-criticized exam-oriented education and adopt a

broader, more holistic approach focusing on the development of well-rounded, creative, and diverse
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individuals. Furthermore, in 2001, the State Council issued the “Decision on the Reform and Development
of Basic Education," which emphasized the importance of “quality education” as a pillar of the country’s
education policy. Based on this policy, the curriculum standards for compulsory education were revised.
The revisions included, for example, the creation of new classes called “integrated practical activities” for
non-academic learning, and the adoption of testing and grading methods that evaluate students' analytical
and problem-solution skills.!

However, this policy failed to ease the fierce competition in the university entrance exams, and the
academic burden on students in compulsory education remained as heavy as ever. In 2008, Benesse
Education Research and Development Institute conducted a survey of fifth graders in six major cities in the
world—Tokyo, Seoul, Beijing, Helsinki, London, and Washington, D.C.—and revealed the following about
the students in Beijing: the percentage of students taking private after-school lessons was the highest among
the six cities at 76.6%, and the average study time on weekdays reached 131.6 minutes per day, of which
60 minutes were allocated to school assignments. These data indicate that even after the introduction of the
“quality education,” the considerable academic pressure to win the world’s most intense exam competition
continued to drove Chinese students in compulsory education to study relentlessly hard doing school

assignments on weekdays and taking after-school tutoring classes on weekends and holidays.?

2-3. Implementation of the “Double Reduction” Policy

In the 2010s, academic competition in China grew more intense, putting additional pressure not only
on students themselves but also on their families, and the primary reason for this is the spread of online
education. According to Fujita of the Japan Research Institute, around 2013, venture capitalists poured huge
money into the startups entering China’s online education industry, which promoted the industry’s
marketization.® This led to intensified competition not only among the newly emerging online education
services, but also among the existing after-school private tutoring schools, resulting in the excessive
commercialization of China’s education. The severe competition in the education business even spawned
advertisements that intended to stir up parents’ worries, only to intensify China’s education fever.

Thus, in July 2021, aiming to relieve the burden on both students in primary education and
their parents, the Chinese government implemented the “Double Reduction” policy, which
specifically decreed the reduction of homework assignments and off-campus tutoring. Under the
provisions of the policy, the greater control of afterschool tutoring companies is emphasized, of

which key developments include: no new for-profit tutoring institutions are approved; all existing

! Ministry of Education of the People’s Republic of China. (2001). The basic outline for education
curriculum reform (A draft).
2 Benesse Educational Research and Development Institute. (2007). A survey on students’ learning attitudes

in six major cities in the world.
3 Fujita, T. (2020). The development and future of online education in China.
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institutions are required to convert into non-profit organizations and forbidden from giving
lessons on weekends, national holidays, and during long breaks; tutoring for pre-school children
is totally banned; and online tutoring services are subject to strict time limits. On the other hand,
the policy also instructed schools to limit the total amount and time needed to complete
homework: no homework for first and second graders, within 60 minutes for third through six
graders, and within 90 minutes for middle school students.* These restrictions on the school
homework in compulsory education negatively affected China’s tutoring industry in general:
major tutoring companies saw declines in their stock prices and needed to change their business
lines; some of the small and medium-sized enterprises were forced out of business. By contrast,
according to the “2022 China Quality Education Business Report” by Duojing Capital Education
Research Institute, since the announcement of the Double Reduction policy, the country’s sports
training market has been rapidly growing partly because sports is one of the “non-academic”
subjects that the policy intends to promote.’ This trend may suggest that Chinese society is
shifting its focus from exam-oriented education to the “quality education” that prioritizes
children's well-rounded personality development through activities in a range of non-academic
fields.

2-4. Future Implications of the “Double Reduction” Policy

However, as of 2023, two years after the introduction of the twin reduction policy, there are signs
that public attitudes have not changed easily. The sudden shift in the government’s educational policy have
caused various educational problems such as the persistence of illegal for-profit tutoring services and the
substantial supplementation of the after-school tutoring by the preparatory, review, and remedial
instructions in public schools, to name a few.

Nevertheless, under the leadership of the central government, China’s fundamental shift from an
academic meritocracy is likely to continue. It is worth mentioning that the recent rise in unemployment
among China’s youth aged 16 to 24 have created a backdrop for this shift. Since its first public
announcement in 2018, China’s unemployment rate had kept rising until it reached a record high of 20.4%
in April 2023.° These statistics normally cover only those who are actually doing job-hunting; so, if the

youth who are available to work but not actually seeking jobs—such as so-called “NEETs”—are included,

* The State Council of the People’s Republic of China. (2021, July 24). Opinions on further reducing the
homework burden and off-campus training burden of students in compulsory education.

> Duojing Capital Education Research Institute. (2022). 2022 report on China’s “quality education”
businesses.

¢ National Bureau of Statistics of China. (2023, June 1). China’s unemployment rate for urban residents

aged16 to 24.
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the figure is estimated to reach as high as 50%. One primary cause of this employment challenge is the
oversupply of college graduates in the country’s labor market. For many Chinese college graduates,
becoming a social elite is a life goal since childhood, and they often seek high-paying, in-demand jobs in
such sectors as ICT, automobiles, or finance; however, these job markets are now saturated due to the rapid
increase of college graduates and the intensifying academic competition. On the other hand, nearly half of
the country’s blue-collar workers are aged over 40, posing a serious workforce aging problem in factories,
shops and other workplaces.” However, for those college graduates who have made considerable efforts
believing that a successful life means taking an elite path, choosing a blue-collar job can never be acceptable,
and this prevalence of meritocracy has, in the end, caused the country’s unemployment to reach at an
unprecedented level. As these social changes suggest, Chinese people no longer embrace the once prevalent
view that identifies a good life with being a winner in the cut-throat academic competition from primary
education through the Gaokao to the enrollment into a top university. Given the growing public awareness
of the negative impacts of academic competition, the Chinese government will need to make a continued
effort to shift from exam-oriented education to the “quality education” that emphasizes diversity in

individuals’ character development.

3. Conclusion

For decades, China’s overemphasis on academic backgrounds has caused various problems such as
excessive competition among children in compulsory education. To address these problems, the
government has been enacting a range of policies, among which the “Double Reduction” adopted in 2021
was remarkably drastic in scope and rigor and marked an important turning point in the country’s education
reform. Having said this, China’s education system is still in a transition phase, so considerable uncertainty
remains about the future of the reform.

If children are allowed to develop their interests in non-academic fields and expand their individual
potential and capabilities, they will eventually bring about a diversity of ideas and outlooks on life in
Chinese society. In this sense, the creation of a healthy education environment will become the cornerstone
for the future of China’s prosperity, and I hope that the country’s education reform will move in the right

direction and positively contribute to the further development of the society.
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1. Introduction: Recent Improvements in China's Education System

In recent years, the competition for college entrance in China has been increasingly intensifying,
enough to be regarded as much fiercer than those in Japan and South Korea, two nations traditionally known
as a meritocracy. Such severity in the exam competition in today’s China indicates that the doors to higher
education beyond compulsory education are now more widely open than before. The times have
dramatically changed when one considers what China was like only forty years ago, when neither equality
in educational opportunities nor the high university enrollment rate were achieved. Graph 1 shows the
literacy rate of China’s population aged 15 and older in the last forty years. While the rate was as low as
65% in 1982, it has significantly improved up to now. In addition, literacy gap between men and women
narrowed from 30% in 1982 to 3% in 2020. These significant improvements in literacy rates can be
attributed to two primary factors: the spread of compulsory education by 1990, and the reduced education
cost per household due to the one-child policy implemented between 1979 and 2014. Furthermore, as Graph
2 represents, the enrollment rate in higher education institutions (including technical colleges, vocational
colleges, and universities) has grown about five-fold from 2000 to the present. Behind such a surge were
the decrease of higher education tuitions since the 2000s under the government guidance and the increase
of those households that can afford the cost of higher education due to their income increase. Furthermore,
the problem of the children of “floating population,” who were not allowed to enroll public schools for lack
of local household registration, has been largely solved by now (Ministry of Education, 2020).

Thus, at least statistically, equality of educational opportunity in China appears to be progressing.
However, since China’s education system is still in a transitional stage, there are many problems to be

solved, and new education-related laws are constantly being enacted (Ministry of Education, 2023). Among
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the various problems facing China's education system, this paper aims to examine the educational

disparities among regions, focusing on the current situation in rural areas.

2. Educational Problems in Rural China
(1) China’s Rural-Urban Education Gap

As mentioned in the introduction, the disparity between rural and urban areas is one of the problems
with China’s education, and there are various contributing factors to this gap. Among others, the country’s
household registration system and the university entrance examination (Gaokao) under this system have
had a considerable impact because together they have determined citizens’ access to education based on
each individual’s registered residency status. However, according to the report by the Ministry of Education
(2020), approximately 80 percent of the floating children entering local public schools today, and this figure
may suggest that the negative effects of the household registration system have largely been ameliorated
by now. Nevertheless, educational inequalities between rural and urban China still remain in terms of the
number of educational institutions between rural and urban areas remain in terms of the quality of education
and the number of educational institutions. Table 1 shows the average years of schooling for the population
aged 15 and above in major provinces in China in 2020. The table indicates that in western regions such as
Tibet and Qinghai, the average is lower than the national average of 9.91 years. This gap is attributable not
only to economic reasons such as insufficient family budget to send children to higher education institutions
but also to the lack of students’ learning motivation caused by the poor learning environment and education
quality at the primary and secondary education levels (Wang, 2023). In order to eliminate the disparities at
the higher education level, it will first be necessary to make the quality of education at the primary and
secondary levels uniform across the country. Now that equality of educational opportunity has been largely
achieved, raising the quality of education nationwide should be the next goal of China's education policy,

and this would be an important step toward preventing new disparities.

Region Year
China 9.91
Beijing 12.64
Tianjin 11.29
Shanghai 11.81
Jiangsu 10.21
Shanxi 10.45
Inner Mongolia 10.8
Tibet 6.75
Qinghai 8.85

Table 1: The average number of years of schooling for the population aged 15 and above in each region time:2020

Source: National Bureau of Statistics of the People’s Republic of China as cited in Zhang & Boran (2021)
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(2) The Current State of Education in Rural China and Its Initiatives

Though often referred to as "rural China," these areas actually range from those that are relatively
well-developed to those where people live at the poverty level defined by the government. On the other
hand, when it comes to public schools under the local authorities, almost all schools are underfunded, and
the educational facilities and the number of teachers are disproportionate to the number of students (Ma,
2023, pp. 16-17). In addition, many urban migrant workers from rural areas have left their children in the
care of their elderly parents back home, creating the problem of so-called “left-behind children.” Some of
these children are spoiled by their grandparents in the absence of strict parental supervision and have low
motivation to study, which has contributed to the decline of the quality of rural education. In order to
improve the quality of rural education under these circumstances, it is essential to help teachers improve
their teaching quality because they are in a position to frequently interact with students.

Table 2 below is a chronology of the government measures implemented for the teacher training and
primary compulsory education reform in rural China, summarizing the relevant discussions by Wang (2018),
Niu (2002), and Zhang (2021). As the table suggests, in the 1990s, the government shifted its educational
emphasis to so-called “character education” (focusing on fostering students’ creativity and practical skills),
and the teacher training programs too were modified to reflect this shift. Today, young teachers educated
after the 1990s are often called “post-90s,” and they are playing a leadership role in improving the education
quality at the primary level.

Although the “one village, one school” system ensured that each rural village had at least one primary
school, the shortage of qualified teachers was a problem that chronically plagued rural schools. To address
this problem, the government enforced a new policy for efficient allocation of education resources, which
resulted in the merger of many public primary schools in rural areas.

However, according to the data provided by the Ministry of Education, by 2012 the number of rural
primary schools had decreased to 40% of those in 2001 (Liu, 2020, p. 13). The merger of primary schools
not only led to the shortage of facilities such as classrooms but also resulted in the increased burden on
teachers and a further decline in the quality of education. Moreover, many students had to bear the cost of
transportation or boarding to attend a major school located far from their homes. Then in 2012, “one village,
one school” policy was restored, but rural schools still faced the shortage of young teachers with high-level
academic backgrounds, which inevitably caused the poor education quality. To improve the situation, the
State Council launched new initiatives in 2015 and 2018 to promote the training of young teachers in rural
schools. This has strengthened the training of would-be and in-service teachers in rural schools and
increased the percentage of college graduates among all teachers in rural schools. By 2022, the percentage
of holders of undergraduate degrees or higher had increased to about 75% of all licensed teachers in rural
schools ranging from elementary to high school levels (CGTN Japan, 2023). It is reasonable to assume that
this increase is the result of the teacher qualification reform since 2011, which required an applicant for an

elementary, middle, and high school teaching license to have at least a bachelor's degree and pass a
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standardized examination. The background to this reform is likely to be the growing demand for teachers
with the specialized knowledge required to respond more appropriately to contemporary issues including
the intensifying competition in university entrance exams and the increased need to improve the quality of
compulsory education. As an article issued by CGTN Japan (2023) reports, the Ministry of Education has
launched national initiatives to increase the teachers in rural schools. For example, in six universities
directly under the ministry’s control, a tuition and dormitory fee exemption measure is available for the
normal students from midwestern China; another initiative provides tuition refunds to those who became

rural teachers after graduation.

Year Major Governmental Measures

the 1980’s Local-scale, short-term, nonregular teacher training programs were provided by individual

local governments or rural schools

the 1990°s~ The central government began to promote a shift from the exam-oriented education to
the 2000’s character education —The need for qualified teachers increased while the shortage of such

teachers posed a problem

2001 The “efficiency-first” principle was applied to the education resource allocation, which

resulted in the school merger in rural China

2010 The Ministry of Education announced the Outline of the National Plan for Medium- and
Long-Term Educational Reform and Development (2010~2020)

The guideline aimed at the following: “to provide schoolteachers with improved training
system and plans that can help them develop their expertise, especially their teaching skills
... and to (financially) support teacher training, academic exchange, and educational projects
to rear midcareer teachers, academic research-oriented teachers, and capable principals”

(Zhang, 2021).

2011 A teacher license was upgraded to a national certification.

2012 State Council issued “The State Council Secretariat’s Proposal concerning the Normative

Foundation of Compulsory Education Schools in Rural China.”

2015 and 2018 State Council issued a recruitment plan to employ more young college graduates as teachers

in compulsory education in rural areas.

Table 2: Government Measures for the Education Reform and Teacher Training in Rural China

Note: Made by the present author based on Niu (2002), Wang (2018), and Zhang (2021).

Next, Liu’s study of a small primary school in Liulang Township, Yunxi County, Hubei Province
(2020, pp. 15-20) will be worth mentioning as an example of the ongoing improvement in the teacher

training programs and the classroom education in rural areas while obviously the school does not represent
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the current situation of China’s rural education in general. Since 2012, when the central government started
to promote the training of young teachers across the country, the town’s local government has actively
recruited teachers in their 20s, rebuilt public school buildings and teacher dormitories, and provided living
subsidies for teachers. Liu (2020) selected six from all the teachers in “School A,” whose majority were in

their 20s, and evaluated their performance from the following five perspectives: “building collegiality

< LRI

through mutual learning,” “mentor-mentee system,” “classroom teaching as teamwork,” “collaborative
teaching material development,” and “school management as teamwork. What is particularly noteworthy
about this school’s attempts is the extra efforts being made to build positive relationships between teachers
and parents. As mentioned earlier, the improvement of the education quality in rural areas can never be
achieved without addressing the problems of the “left-behind children,” and the teachers at School A, who
consider the situation of these children seriously, use messaging apps like WeChat and report their academic
performance and behavior to their parents who have been migrated to urban areas. WeChat also helps these
parents easily consult teachers about their children while reducing the need to hold in-person PTA meetings.
Although the teacher-parent WeChat communication may be taking place in urban schools, the teachers’
use of social media to inform parents of their children’s daily behavior is a unique attempt seen only in
rural schools. Teachers’ effort of this sort has become, in Liu’s words, “a bridge between parents and
children who are living apart” (2020).

Furthermore, School A also provides parents with the learning opportunities to enhance their
educational awareness. Liu (2020) sees this effort as a successful example where young teachers have
incorporated their specialized knowledge obtained in college into the education of rural students both in
their academic performance and character development, thus positively contributing to the improvement of
rural education in general. On the other hand, it is also pointed out that there are still many areas of
improvement in School A one of them is the shortage of teachers, due to which many teachers are required
to be responsible for more classes than they can appropriately or to teach the subjects outside of their own
specialty.

School A in Hubei Province gives only one example of the education reforms in rural schools, and
unfortunately the information about the educational improvement in other rural areas has so far been
unavailable. Nevertheless, it seems clear that the state-led reforms by the central government and the
Ministry of Education have had a certain positive impact on compulsory education in rural areas. What

matters most is the close coordination between the national unified education reforms led by the central

government and the more practical school reforms initiated by individual local governments.

3. Conclusion
This paper has examined education in rural China from several perspectives: the country’s education
problems in general and some of the successful solutions, the current status of the rural-urban education

gap, and the education challenges peculiar to rural areas viewed through a detailed analysis of a successful
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reform achieved at one rural school. It is reasonable to say that the current Chinese education system is still
in a transitional phase and needs further improvement to function as a coherent system, and this is why the
State Council and the Ministry of Education are constantly issuing declarations, guidelines, and policies on
education.

The poor quality of education in the western regions has been a long-standing concern for the Chinese
government. At present, training a larger number of qualified teachers has been seen as the decisive factor
in the improvement of the education quality in rural areas; however, it will take a long time for this measure
to take effect given a series of education policies have already been implemented in the western regions.
Once the problems in primary to secondary education are improved, the government will shift its focus to
the challenges in higher education including the scarcity of universities in the western regions. In addition,
considering the recent problem of oversupply of white-collar professionals due to the rapid increase of
college graduates, the expansion of vocational training schools will probably be the next challenge to
address for the Chinese government. I personally hope that the Chinese government and the Ministry of
Education will continue their efforts to promote the reform and improvement of the country’s education

system.
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1. Introduction

In 1997, in Kyoto, Japan, the Third Conference of Parties (COP3) to the United Nations Framework
Convention on Climate Change (UNFCCC) adopted the Kyoto Protocol, which bound developed nations
to achieve greenhouse emission reduction targets by 2020. The targets, however, were not binding for
emerging economies including China and India. Finding this principle of differentiated responsibility
detrimental to its own economy, the United States, then the largest emitter of carbon dioxide, eventually
withdrew from the protocol in 2001. Yet, later in 2015, at the Twenty-first Conference of Parties (COP21),
countries agreed on yet another legally binding climate treaty, the Paris Agreement, which effectively
superseded the Kyoto Protocol. While the new agreement was legally less enforceable than the Kyoto
Protocol, all the 197 signatory countries were required to set and submit their national emission targets
aiming to contribute to building a global framework for tackling climate change. Nevertheless, in 2019, the
US former president Donald Trump announced the country’s withdrawal from the pact.

The development of the climate talks and the US’s exit from the Paris Agreement aroused China’s
interest in taking the leadership in the global climate initiatives. Most typically, China’s “30-60”
decarbonization goals and the related action plans demonstrate the country’s increased commitment to the
fight against climate change. During our field study, I too witnessed China’s climate ambition when we
visited, for example, colossal facilities for solar and wind power generation. In addition, the massive
investment by Japanese companies in those facilities too caught my eyes.

This paper first examines the contributory factors to the rise in China's greenhouse gas emissions
(with a special focus on carbon dioxide). It also analyses some of China’s successful decarbonization

policies and consider China's role as a leading nation in the global fight against climate change.
2. The Sharp Rise in China's Carbon Dioxide Emissions

China is a massive carbon dioxide emitter today. This section examines the change in carbon dioxide

emissions by country and identify the primary causes for the rapid increase in China's emissions.

134



Annual CO, emissions

12 billion ton

Europe

N

1950 2000 2050

Figurel: Annual CO2 Emissions from China, the US, and Europe!

Figure 1 illustrates the change in the annual carbon dioxide emissions from China, the United States,
and European countries since 1950. As the graph indicates, China's emissions have sharply increased in the
2000s, making the country the world's largest annual emitter since 2006. This situation is projected to
continue well into 2050. According to the latest analysis, as of 2023, China’s emissions increased by 4% in
the first quarter only and that the nation’s annual net emissions were likely to reach a record high.2 Among
various factors at play, the following two are primarily responsible for the continued rise in China’s

emissions.

2-1. Factor (1): China as “the World's Factory”

First, China's role as a manufacturing hub for global industrial products has been one factor. As of
2023, China alone accounts for approximately one-sixth of the world's commodity exports. Literally, it is
known as "the world's factory” which supplies high-quality, low-priced products to the global market. Being
the world's factory, however, simultaneously means being a large carbon emitter and exporter. Naturally,
China's domestic carbon emissions come overwhelmingly from the industrial sector, accounting for nearly
70% of the country’s net domestic energy use; this figure is staggeringly high compared to, for example,
the energy use by the U.S. counterpart, which measures only 20%.* Thus, the rise in China's carbon dioxide
emissions is not attributable to the social and economic activities in China alone; rather, it needs to be seen
from a wider perspective of the global economy, where one nation’s domestic policies and activities are

tightly intermeshed with the rest of the world.

! H. Stevens, (2023), “The United States Has Caused the Most Global Warming. When Will

China Pass 1t?” The Washington Post.

2 L. Myllyvirta, L. et al. (2023), “Analysis: China’s CO2 Emissions Hit Q1 Record High after 4% Rise in
Early 2023,” Carbon Brief.

3 X. Tan & H. Lee, (2017), “Comparative Assessment of China and U.S. Policies to Meet Climate Change
Targets, Belfer Center.
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2-2. Factor (2): China’s Overreliance on Coal

China continues to rely heavily on coal
Energy consumption in China by source (TWh)
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Figure2: China’s Energy Consumption by Source*

China’s overreliance on coal is another critical factor. Historically, coal has always been China’s
primary energy source. Figure 2 illustrates China’s energy consumption by source since 1965. Clearly, there
is a sharp rise in the country’s total energy consumption in the 2000s, but what is more distinctively salient
is the steep increase of coal consumption among the five energy sources. The increase in energy demand
may be an inevitable consequence of economic growth; however, the heavy reliance on coal among other
energy sources is highly likely to give negative impact on the global environment because while burning,
coal emits 1.3 times more carbon dioxide than oil and 1.7 times more than natural gas.’ In addition to
carbon dioxide, coal emits some other potentially harmful substances such as sulfur oxides, nitrogen oxides,
and suspended particles, but the advanced technologies for desulfurization and denitrification have been
widely available by now, and the potential environmental risks are said to be under control.

While China is aware of the negative environmental impacts of its current energy consumption
scheme, it still relies on coal primarily for two reasons. Firstly, coal provides a stable electricity supply. As
0f 2022, China is highly self-sufficient in primary energy supplies: 27.3% in oil, 61.1% in natural gas, and
97.3% in coal.® As these figures indicate, China maintains a distinctly high self-sufficiency in coal. Given
that China’s rapid economic growth and urbanization has been fueling a surging demand for electricity,

coal is doubtlessly the most reliable energy source that can provide a large, stable electricity supply

4 D. Brown, (2021), “Why China's Climate Policy Matters to Us All,” BBC News.

5 F. Fujimori, (2010), “Challenges of Combustion Technologies as a Heat Source: Reduction of CO2
Emissions and Utilizing Various Fuels,” Journal of Combustion Society of Japan.

¢ The present author’s calculations based on the data provided by the following: The State Council, The
People’s Republic of China, (2022), “Nation More Energy Self-sufficient,” The People's Republic of China;
World Energy and Climate Statistics Yearbook, 2023 (2023).
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nationwide.

The second reason concerns the size of China’s existing coal industry. As mentioned earlier, coal has
long been China’s major energy source, and the coal industry has grown into an extensive sector firmly
established in the country’s industrial structure. In addition, to produce the huge supply as the world's
largest coal producer and exporter, China’s coal industry needs enormous employees for a range of jobs
from mining to power plant operation, which has made the country’s breakaway from coal practically
impossible. China’s successful energy transition depends on how it deals with these socioeconomic factors;
however, at least so far, the Chinese government has failed to present a clear road map for phasing out its
coal industry including the shutdown of the coal-fired power plants, the closure of coal mines, and the
reemployment and retraining of ex-miners. Careful attention should be paid to what policies and measures
the government is going to take to fulfil its coal reduction pledge, especially along the three lines of

economic growth, energy security, and environmental protection.

3. China's Climate Change Policies

China is aiming to achieve its “30-60” decarbonation goals, pledging to have carbon dioxide
emissions peak by 2030 and achieve substantial carbon neutrality by 2060. Indeed, in October 2021, the
government formulated specific action plans for carbon peak-out by 2023, and Figure 3 is a table which
lists the classified targets for a range of categories such as energy consumption, carbon dioxide emissions,
and forest coverage rate. China’s transition to a carbon neutral economy will depend on the feasibility of
these quantitative goals, and this section examines what actions China has made so far and how those

actions have contributed to the future fulfillment of the country’s carbon pledges.
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Comprehensive Implementation of Carbon Peak-Out and Carbon Neutrality”:”

7 Q. Song, (2023), “Toward the Achievement of Carbon Neutrality: Policies and Actions Taken by the

Chinese Government and Private Companies,” JETRO.
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To achieve carbon neutrality by 2060, China needs to drastically reduce its fossil fuel consumption
by 2035 and increase the share of renewables in the nation’s total energy consumption to 70% by 2060.
The government, therefore, has already implemented a series of practical measures as follows: the fixed-
price purchase system for renewable energy, the promotion of energy efficiency in power plants and with
automobiles, the setting of non-fossil energy goals, the implementation of a coal consumption cap, and the
launch of energy efficiency programs for private companies. Among them, Wang, Y. et al. (2022) focus
upon the Renewable Energy Law and the Feed-In Tariff (FIT) system, reporting their positive impacts on
the advancement of China’s renewable energy generation, especially in terms of the promotion of non-
hydropower sources.® Below is a more careful analysis of some of the most successful policies and

measures taken by China for emissions reduction.

3-1. China's Leadership in Global Renewable Energy Production

China leads the world in solar power
Total capacity 2020 (Megawatts)

China
USA
Japan
Germany
India
Italy

Australia g

Source: International Renewable Energy Agency, 2021 |IB[B|[C]

Figure4: Total Capacity of Solar Power Generation by Country®
Today China is a leading nation in the world’s renewable energy production. Figure 4 shows an
international comparison of solar power generation capacity, where China outstrips the other nations at
250,000 megawatts, five times as high as that of the U.S., which ranks second after China. China’s
photovoltaic capacity accounts for 36% of the entire world photovoltaic capacity. China is the world’s
largest wind power producer too, taking 39% of the global market. '°

China has gained a competitive edge over rival nations in the global renewable energy market largely

due to the country’s vast land area and climatic conditions that can optimize renewable energy potential.

8 Y. Wang et al., (2022), “Structural Changes and Trends in China’s Renewable Electricity Production in

the Policy Evolution Process, Renewable Energy, 182, 879-886.

° D. Brown, (2021).

10 P, Tisheva, (2022), “China's Offshore Wind Fuels World's Wind Additions in 2021,” Renewables
Now.
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Out of its total land area measuring nearly 9.6 million square kilometers, more than 67% is those areas with
an annual average of over 2,200 hours of sunshine, ''which makes photovoltaic power a viable, cost-
effective option nationwide because the transmission costs can be minimized. On the other hand, wind
power generation facilities are strategically located only in some selected areas. More than 28% of those
facilities are concentrated in Inner Mongolia Autonomous Region and Gansu Provinces. This has posed a
problem of expensive transmission costs in the southeastern provinces such as Zhejiang, Fujian, and
Guangdong, which consume 20.5% of the country’s net wind-powered electricity. However, the problems
about transmission costs have been gradually alleviated since the inventions of advanced technologies such
as smart grids and enhanced inter-regional power grids; in addition, the construction of the long-distance
ultra-high-voltage transmission network with a total distance of 32,000 kilometers is underway under the

direction of the China State Grid Corporation (SGCC) .

3-2. China’s Reforestation Efforts

This section explains China’s reforestation efforts, which are considered a benchmark for measuring
the achievement of the country’s “30-60 goals. Reforestation refers to the act of re-establishing a forest
that has been lost by planting trees by design. Reforestation contributes to the fight against global warming
by providing three primary benefits as follows:

(1) Carbon storage: The use of wood as the material for building houses and manufacturing furniture

enables the long-term storage of carbon in wood.

(2) Energy efficiency effect: Compared to steel, wood requires less energy for manufacturing and

processing, thus carbon dioxide emissions during the manufacturing process are reduced.

(3) Replacement for fossil fuels: Wood can be processed into wood chips and be used as an energy

source, and thus contribute to carbon neutrality. !?

Since forests and grasslands absorb and store atmospheric carbon dioxide, reforestation plays an
important role in tackling climate change. China has implemented reforestation projects to reduce primarily
soil erosion and pollution, and it is reported that the efforts brought about a notable increase in the country’s
forested areas. As of late 2020, China’s forested area stood at 220 million hectares with a forest coverage
rate of 23%. The rate saw a steady rise after the planting 3.6 million hectors of trees in 2021 and 6.4 million
hectares in 2022, and it reached 23.97% by the end of 2022. These data indicate that China’s forested area
is highly likely to keep rising enough to meet its goal of having the forest coverage rate of 24.10% by
2025.13

'''W. Liu, etal., (2011), “Potential of Renewable Energy Systems in China,”. Applied Energy, 88, 518-525.
12 The Forestry Agency, the Ministry of Agriculture, Forestry, and Fisheries, (n.d.), “The Crucial Role of

Forests in Mitigating Global Warming” The Forestry Agency.

13 “China Steps up Tree-planting Efforts to Reduce Carbon Emissions, (2022), China Global Television
Network.

139



4. Conclusion

This paper has analyzed the current conditions of China's carbon dioxide emissions and the
government policies and measures that have been implemented so far. Today China is an important player
in the global supply chain, and numerous countries and regions depend on the products manufactured in
China. Furthermore, China has been a leading nation in the global fight against climate change, particularly
in the transition to renewable energy sources. The country is also increasing its presence in the global
electric vehicle market, which was unfortunately beyond the scope of this paper.

Having said this, China is still facing several challenges in its path to decarbonization. For example,
wind and solar power generation costs dearly to run compared to thermal power generation. The EV
industry too needs to solve the problem of carbon dioxide emitted from the EV batteries during the
manufacturing and disposal processes. It is true that the technological advancement in China is taking place
at such a rapid pace that other nations can barely catch up. China should be aware of its own leading position
and make the best use of its technologies and influence to positively contribute to the global fight against
climate change. For the sake of the environment and welfare of future generations, China and other nations
will need to reconcile the differences in their political positions and make collaborative efforts to combat

global climate change.
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The Rise of Digital Payments in China
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1. Introduction

In China today, digital payments such as Alipay and WeChat Pay are overwhelmingly popular and
replacing economic transactions by cash, the most conventional payment option. This shift is taking place
most typically in in-store purchase transactions, where many retailers are no more ready to give change
back to those customers who prefer paying in cash. The purpose of this paper is to outline the development
of China’s digital payments, examine the major factors contributing to their current popularity, and finally
consider why cash has been superseded by digital payments in China and if digital shift is likely to happen

in Japan too.

2. The Development of Digital Payments in China

This section first briefly describes how digital payments developed and became prevalent in China.
According to Lee (2015), the first digital payment service in China was launched by Alibaba.com in October
2003. Initially, it was nothing more than a digital payment portal acting as a third-party in digital commerce;

therefore, it never was an alternative to a cash transaction.
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Figure 1. The growth of China’s Third-party Payment Market
Source: Created by Nomura Institute of Capital Markets Research based on the data provided by iResearch (as cited in

Li, 2015b, p. 91)
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As is shown in Figure 1 above, the launch of WeChat Pay generated new momentum in China’s

digital payment market, and its annal growth rate measured as high as 30% from 2014 to 2018 on average.
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Figure 2. The Ratio of digital payments in retail transactions (by country)

Source: Cashless Economy Promotion Division, Ministry of Economy, Trade and Industry. (2022, p. 2)

Figure 2, on the other hand, represents the world rankings for the ratio of digital payments in retail
transaction volume apart from business-to-business transactions. As of 2022, following South Korea, China
ranked second in the world with 83.0%, leaving Japan far behind by over 50%. These figures demonstrate
that China became one of the world’s leaders in digital payments in less than 20 years after the services

became available in the country for the first time in 2003.

3. The Contributory Factors to the Growth of Digital Payment in China

The recent growth of digital payments in China was encouraged by mainly five factors that follow:
(1) the growing need for digital payment in China’s online market, (2) the low credit card penetration rate
among Chinese consumers, (3) the growth of the country’s online market, (4) the drastic increase of
smartphone users, and (5) the convenience and greater security of digital payments.

As stated earlier, digital payments in China were initially called for meet the growing need of a
payment method appropriate in online transactions. According to Li (2021), after an online order is placed,
it normally takes several days or longer for the ordered item to be shipped over from the seller and be
delivered to the buyer; thus, because of this time lag, mutual trust between the two parties is crucial to a
successful online transaction. However, lack of in-person communication often jeopardizes trustworthy

online transactions, and it was this problem that called for a payment method via a third-party, which acts
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as an intermediary between the two other participants. Alipay, for example, is a third-party digital payment
platform established for Taobao, China’s largest e-commerce website operated by Alibaba. It is fair to say
that the launch of Alipay helped fuel the boom of digital payments across China in the 21st century.

Another factor behind the rapid growth of Alipay is the low penetration of credit cards in China.
Technically, credit cards can serve as a third-party participant in e-commerce, and therefore, a potential
alternative to Alipay; meanwhile, in China, the absence of such competition helped the rapid increase of
Alipay users.

In 2003, when Alipay started to establish a dominant position among other competitors, China
witnessed a steady increase of internet population (Figure 3) and the consequential growth of the e-
commerce market. These changes are the third contextual factor that helped boost Alipay’s widespread

popularity.
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Figure 3. The Growth of China’s Internet Population

Source: China Internet Network Information Center (as cited in Yamaya, 2015)

Fourth, the rapid increase of smartphone ownership can be regarded as yet another contributory factor
because it encouraged Chinese consumers to shop online and use Alipay for their daily purchases. Figure 4
illustrates the recent rise of the mobile device penetration rate in China: as of 2008, mobile device users
accounted for only 39.5% of the country’s internet population, but the figure kept rising during the next ten
years until it reached 98.6% as of 2018, indicating that online marketplaces became accessible to nearly the
whole nation. It was also the beginning of the age of the mobile payment, where consumers can purchase

goods or services by using their portable electronic devices via payment apps such as Alipay and WeChat,
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the two overwhelmingly dominant competitors among their peers. With the rise of mobile payments, QR

code payments too became broadly popular, making Chinese society as near cashless as it is today.
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Figure 4. The Growth of Mobile Internet Users in China

Source: China Internet Network Information Center (as cited in Yamaya, 2019)

The final factor concerns several intrinsic advantages of digital payments which cash payments
cannot provide. First, QR code payment requires users simply to scan the QR codes displayed on payment
terminals, so it is a straightforward and user-friendly option. Besides, given that the largest denomination
bank note in the Chinese Renminbi is 100 yuan (which is the equivalent of 2,036 Japanese yen as of
December 12, 2023, and much smaller than its US or Japanese counterparts), QR payment is especially
useful for the purchases of high-value goods. Second, digital payments have the edge over credit-cards
because of the easier registration and the cheaper commission fees. In addition, digital payments reduce the
risk of cash-related problems such as money counterfeit, the circulation of damaged banknotes, theft, and
pickpockets. These five factors operated in combination and contributed to the rapid growth of cashless

payments in China.

4. Why Is Cash Becoming Obsolete in China?

This section focuses on how digital payments replaced cash in China. The widespread use of digital
payments does not always mean the decline of cash as a payment method. For example, credit card
penetration is high in Japan, but the country is still largely a cash-based society at the same time primarily
because of the conventional assumption that cash is more reliable than other payment options. This explains

why cash is still widely accepted in shops, restaurants, and other businesses in Japan, and why many
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Japanese consumers carry not only credit cards but also some cash. Conversely, the ascendancy of China’s
digital payments over cash indicates that the former has gained as much consumer trust as the latter has.
Main contributory factors include the following: first, the valuations of Alipay and WeChat are respectively
guaranteed by major companies such as Alibaba and Tencent; second, digital payments are now accepted
by a wide range of companies. Thus, Chinese market as a whole works to promote retailers to accept digital

payments and consumers to expect the ubiquitous availability of digital payments.

5. Is Japan Moving towards a Cashless Society?

While the previous section discussed the growing digitalization of China’s payment methods, this
section considers if cash can ever disappear from financial transactions in Japan. So far, at least, cash is still
indispensable in daily purchases of goods and services in Japan. In other words, no alternative payment
methods can rival cash for consumer trust, and there are mainly two reasons: first, because of the stability
of the country’s current payment environment, potential demand for alternative options is barely generated
among retailers and customers. Second, the high penetration of credit cards is hindering the growth of
Japanese equivalents to China’s Alipay and WeChat. In addition, minors under the age of18 cannot open
their own credit cards, which partly explains why Japanese consumers and retailers rely on cash and put
greater trust in it than in digital payments.

Thus, cash is unlikely to disappear from the financial transactions in Japan very soon until, at least,

Japan sees the emergence of more reliable alternatives and the greater demand for such options.

6. Conclusion

This paper has attempted to consider digital payments in China and Japan from the following
viewpoints: a brief summary of the development of China’s cashless payments, the five primary factors
behind their growth, the reasons for the declining trust in cash in Chinese society, and finally, the future
outlook for Japan’s payment methods with a special attention to the possibility of Japanese society
becoming more cashless. In China, digital payments have gained credibility and have replaced cash whereas
Japan is likely to stay a cash-based economy. Yet, recognizing the benefits of a cashless society such as the
reduction of social costs and the greater transparency in financial transactions, the Japanese government
will increasingly promote the move towards cashless economic transactions, and the government measures

taken in the future will deserve close attention.
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