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Abstract: Global industrial chains (GICs) have become a hallmark of the world economy
underpinning the global production cycle. Since the reform and opening up was introduced

in 1978, China has taken an active role in global value chains (GVCs) and become the
world’s factory floor. Under the external shocks to GICs, such as US trade frictions with
China and the COVID-19 pandemic, China's traditional comparative advantages in
manufacturing which include its labor force and costs are waning. This has manifested in a
wave of industrial relocations from China to other countries as well as China'’s weakening
international competitiveness. We took stock of the concepts and journey of GVCs and
elaborated the intrinsic relationship between GVCs and the new development pattern of
“dual circulations”. We also analyzed the trends of GVCs, the current status and problems
of China's industrial chains, and China’s market heft, complete industrial chains and the
digital economy as new strengths for industrial chain upgrade. In our conclusion, this paper
put forth some policy recommendations for Chinas industrial chain upgrade in the context
of dual circulations.
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1. Introduction

Global value chains (GVCs) are a natural trend of the global division of labor and a result of the
global allocation of resources by multinational corporations. Historically, global supply chains centered
around Europe and North America as manufacturing hubs before evolving into a global supply chain
system with Europe, North America, Germany and Japan at the first echelon and the Four Asian Tigers
at the second echelon. Since the dawn of the 21" century, China has climbed up the GVC ladder and
replaced Japan as Asia’s trade hub. The United States, China and Germany have become three regional
hubs of the GICs system. After nearly three decades of development, GVCs are faced with multifaceted
challenges under the superimposed effects of China-US trade frictions and the COVID-19 pandemic.
The fragility of modern supply chains is particularly evident in the context of changes in the world today
unseen over the past century and exacerbated by COVID-19. In the midst of the pandemic, supply chain
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disruptions for some industries upended the highly concentrated GICs system, prompting countries and
firms to rethink their supply chains from the dimensions of security, stability and diversification.

Amid rapid restructuring of the global production network, China needs to upgrade its industrial
chains to keep pace with changing GVC layouts while creating a new, high quality development pattern.
In this context, the CPC Central Committee has made an important, science-based assessment and
strategic choice to “create a new development pattern with domestic circulation as the mainstay and
domestic and international circulations reinforcing each other”.' Under the new development pattern, the
coordination, efficiency and security of domestic and international value chains are China’s top priority.
Based on this analysis, this paper reviews relevant concepts and theories of GVCs, examines the trends
of GVCs, and offers some policy recommendations on China’s industrial competitiveness and industrial
chain upgrade based on supply chain strengths in the context of the “dual circulations”.

2. GVCs and the New Development Pattern

2.1 Concepts of Industrial, Supply and Value Chains

The idea of industrial chains originated from British classical economist Adam Smith’s discussions
on the division of labor. Early Western economists believed that industrial chains were primarily driven
by internal activities within individual manufacturing companies. With the expansion of capitalist
production, Alfred Marshall (1962), the founder of the neoclassical school of economics, extended the
division of labor to one between firms, laying the foundation for the modern industrial chain theory
(Marshall, 1962). Although the concept of industrial chains originates from Western neoclassical
economic theories, Western academics have yet to systematically investigate industrial chains as an
independent tier of economic organization (Zhang and Wu, 2011). Instead, they focus their researches on
the manifestations of industrial chains (Shao and Li, 2007; Cheng, et al., 2008).

Overall, two intrinsic characteristics can be found in the definitions of industrial, value and supply
chains: (i) The division of labor in production. From the perspective of economics, the division of labor
is an intrinsic attribute of industrial, value and supply chains. The idea of industrial chains stems from
British classical economist Adam Smith’s statement on the division of labor and its economic growth
effects. Baldwin (2013) believed that the division of labor in production had undergone two critical
rounds of unbundling, i.e. the first round of division of labor that started with the Industrial Revolution
driven by steam engines and the second round of division of labor driven by progress in information
and communication technologies (ICTs). Each division has led to a further geographical diffusion of
production. (ii) Production cycle. Industrial, value and supply chains are manifestations of economic
circulation on the supply side. Industrial chains, value chains or supply chains embody a chain or
network structure of R&D design, processing and manufacturing, and marketing. They comprise a
production cycle and are the manifestations of economic circulation on the supply side. When such
production cycle is confined to a country or region, a domestic value chain is formed and constitutes the
bulk of a domestic circulation. When it is extended to the international division of labor, an international
value chain comes into existence and becomes the core of an international circulation. In this sense, a “dual
circulations” development pattern is manifested as GVCs on the supply side.

Yet, differences exist in the definitions of industrial, value and supply chains. The first difference is
between materials and value. Supply chains provide goods and services and reflect the supply, demand
and distribution of materials. Supply chain management aims to match supply with demand at the
lowest cost and with the highest efficiency. Value chains transmit the value embodied in products or
services and reflect value creation and profit distribution. The second difference is between macro and

" Xi Jinping’s speech at the meeting held on May 14th, 2020 by the Standing Committee of the Political Bureau of the CPC Central Committee,
Source: https://baijiahao.baidu.com/s?id=1666662571284303629&wfr=spider&for=pc, accessed on June 30, 2021..
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micro dimensions. Industrial chains form the supply and demand relationship for the exchanges of raw
materials, technologies, intermediate inputs and services between upstream and downstream enterprises.
Supply chain links are the foundation for industrial chain production, and industrial chains integrate
various sorts of supply chains. While supply chains have more to do with the management and decision-
making at the firm level, government authorities make policies based on broader considerations of
industrial and value chains. Moreover, industrial chains are the material basis of value chains and the
vehicle for value realization as well as value addition. Value chains reflect value addition in each stage of
an industrial chain. A corporate supply chain, once deployed on a global scale, becomes a global supply
chain as the basis for the emergence of global industrial and value chains.

2.2 Necessity of the New Development Pattern: From a GVC Perspective

The past three decades have seen great transformations in the nature of international trade.
Technological, institutional and political developments have enabled the global distribution of
increasingly fragmented and scattered production processes. Countries specialize in various production
processes and intermediate inputs, such as parts and components, under a global production network.
This has prompted increased trade in intermediate inputs within a country or among nations, which
accounts for close to 2/3 of global trade. Instances of trade in intermediate inputs are common in our
economic life. Xing and Detert (2010) discovered from an anatomy of iPhone’s value chain that value
addition from assembly and processing in China accounted for less than 3.60 US dollars (3.60%) from
each 100 US dollars’ worth of an iPhone while the majority share of value addition was captured by
Germany, Japan and the US. Such GVC division of labor is evident from high-tech products such as
aircrafts, automobiles and iPods (Linden et al., 2009) to consumer necessities, Barbie dolls (Tempest,
1996) and sneakers.

These studies have been followed by improvements in the measurement of GVCs at the macro and
micro levels. Having been widely applied in the trade sector, GVC theories and methods have been
placed at the forefront of international trade research, about one third of the latest papers on international
trade are related to GVCs (Inomata, 2017). Some scholars referred to the GVC theory as the New-New-
New trade theory. Some scholars argued that even if GVCs are not synonymous to international trade,
they are typical manifestations of international trade (Park et al., 2013).

New developments in the global division of labor and international trade have led to the emergence
of new theories and research methodologies for international trade (GVC accounting), which call for
new development strategies.

Firstly, GVCs are a supply-side manifestation of domestic and international dual circulations. The
mutual reinforcement between domestic and international circulations is reflected in the coordination,
efficiency and security of domestic and international value chain operations. Featuring a chain or
network structure comprising global R&D, manufacturing and marketing, GVCs consist of coordinated
and efficient interactions between domestic and international value chains.

Secondly, GVC management concepts embody the new development pattern of “dual circulations”
and its underlying concepts. The new development pattern of “dual circulations” marks a furtherance of
the new development concept. In establishing a new development pattern, the key is to make concerted
progress in innovative, balanced, green, open and shared development as aspects of the new development
concept. As an integrated set of management philosophies and methodologies, the GVCs management
strategy is underpinned by the core concepts of integration, cooperation, coordination and shared
benefits. The supply chain management system encompasses product R&D and design, manufacturing
and processing, transportation, distribution, and sales with the participation of various stakeholders,
including manufacturers, suppliers, warehouse operators, distribution centers, and distributors. All those
links are correlated with each other, and any missing step could cripple an entire supply chain. This is
why GVCs management requires consolidation, cooperation and coordination for shared benefits, which
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coincide with the new development concept.

In fostering a new development pattern, China must rely on domestic circulation as the mainstay
if it is to climb up the value ladder, escape low-end lock-up, and enhance industrial competitiveness.
Since reform and opening up was launched in 1978, China has taken an active part in the international
circulation by vigorously developing processing trade, and made great economic achievements under an
export-oriented economic growth model. In this process, China has continuously improved its industrial
system and become a country with the most complete industrial sectors in the world, which includes all
industrial sectors under the United Nations classification. Despite significant upgrades, China’s industries
remain at the mid- and low-end processes of the industrial chain and are vulnerable to trade restrictions
by developed countries, which pose grave problems to China’s supply chain security. Sanctions against
Chinese companies like ZTE and Huawei have revealed that China cannot rely on foreign countries for
critical technologies. With its massive domestic market, China should create a new development pattern
with domestic circulation as the mainstay, promote demand-driven indigenous innovation, develop
critical technologies, and climb up the value ladder.

3. Directions and Trends of GVCs Restructuring

The distribution of GVCs has always been subject to various factors with dynamic adjustment. So
long as the economies of scale and comparative advantages exist, the COVID-19 pandemic will not
reverse the regionalization of GVCs. In fact, this process has been accelerated by the political factor of a
changing international order, the economic factor of market and technological changes and the security
concerns of industrial chains.

3.1 Access to Economies of Scale and Comparative Advantages as the Base

The economies of scale and comparative advantages determine the continuation and deepening
of cross-border division of labor. In different stages of development across countries, cross-border
production will continue to contribute to the economies of scale and comparative advantages amid a
changing international order, the digital economy, and the Fourth Industrial Revolution.

A changing international order affects the system of the intra-product division of labor but
cannot shake the foundation of intra-product division of labor. By transforming the way production
is organized, technology progress lays the foundation for the intra-product division of labor. With
technology progress, geographically dispersed production generates sufficient economies of scale
and comparative advantages. Since the second “unbundling” of globalization, the trends toward
cross-border and fragmented production will not reverse with a changing international order. Led by
the US with the participation of Canada and Mexico, a North America regional production network
took shape as early as before the end of the Cold War. With the sophistication of information and
communication technologies (ICTs) and the end of the Cold War, the United States dominated a
liberal international order, and East Asia began to participate in the global production network, which
marks a regional dispersion of intra-product division of labor. Amid a changing international order,
the only change is the system of intra-product division of labor rather than the reality of intra-product
cross-border division of labor. Intra-product division of labor refers to the designation of participants
in specific links of the division of labor at various geographical locations. The division of labor system
stays in a state of dynamic adjustment.

Technology revolution will further deepen the intra-product division of labor and reduce the cost
of transaction within and between production processes. The impact of technology revolution on the
intra-product cross-border division of labor is investigated with the digital economy as an example.
The digital economy has further reduced the cost of transaction between production processes. The
digital economy comprises digital industrialization and industrial digitalization. While the former is
new demand created by new supply and drives economic growth, the latter is focused on transforming
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the way production is organized.” Digital production further extends production beyond the boundary of
firms and further refines the intra-product division of labor. However, digital production is essentially a
means for lowering the cost of transaction and raising the efficiency of production. In this sense, digital
production has similar effects on globalization compared with earlier information and communication
technologies (ICTs), and the only difference lies in the magnitude of impact.

In the Fourth Industrial Revolution, the economies of scale and comparative advantages in
production continue to drive the intra-product cross-border division of labor. The Fourth Industrial
Revolution is an industrial revolution spearheaded by artificial intelligence (Al), new materials,
molecular engineering, graphene, virtual reality, quantum information technology, controlled nuclear
fusion, clean energy, and biotechnology. This new round of industrial revolution is characterized by
higher productivity, less pollution, changing ways of life, and flexibility and adaptability.” The Fourth
Industrial Revolution will vastly enhance productivity and transform the way production is organized.
South Korea, Singapore, Germany, Japan and Denmark boast the highest levels of automation in the
world, and fully participate in GVCs with relatively low cost of labor and high productivity.

3.2 Regionalization and Localization of GICs

Since the cross-border intra-product division of labor will not change, the question of GVCs
restructuring becomes one that relates to the cross-border distribution or choice of location. The choice
of production sites is subject to exogenous factors such as the international order and market, and the
COVID-19 challenges to supply chain security are new factors of influence.

A changing international order is shaping the regional layout of GICs. In its major-power
competition with China, the United States sought to decouple from China’s industrial chains, thereby
suppressing China’s development through GVCs disruptions. The United States launched an attack
against China in the high-tech sector, and on March 23, 2018, then US President Donald Trump placed
tariffs on imports from China’s aviation and aerospace, information and communications technology,
and machinery sectors based on the results of a Section 301 investigation. Further restrictions were
imposed against global investments from Chinese high-tech firms, targeting at China’s high-tech exports.
The United States also launched attacks on China’s high-tech industrial chains. In March 2016 and April
2018, the United States issued injunctions prohibiting US high-tech firms from supplying components,
software, equipment and other technological products to ZTE, a Chinese telecom manufacturer. These
attacks not only stifled ZTE but weakened China’s telecom industry chain. Since then, the United States
has also put Huawei, a telecommunications equipment company, on its trade blacklist, prohibiting global
suppliers with US technology from shipping goods to Huawei. As a result, Huawei’s Snm Kirin chip
production came to a halt. Meanwhile, the US lobbied its trade partners to ban Huawei gear, forcing
them to comply. The US attacks on China’s high-tech sector will drive China to innovate and seek
alternative suppliers from the high-tech industry chain.

Security considerations will lead to industrial chain regionalization and diversification. In many
parts of the world, the COVID-19 pandemic has halted production and impeded imports, setting the
scene for industrial chain disruptions. Some countries have ceased to completely rely on cross-border
production to protect their industrial chain security. For instance, the Japanese government considered
relocating enterprises back to Japan to form independent and secure value chains under its control.
Soon after the eruption of the COVID-19 pandemic, China provided medical supplies to countries
around the world. Recognizing the health industry’s importance to national security, then US President
Donald Trump decided to relocate the health industry back to the US with the expectation to form an
independent health industry. Yet history tells us that in the era of globalization, it appears unfeasible

* Source: https://www.iyiou.com/analysis/202011251011636, accessed on June 30, 2021..
* From Baidu encyclopedia: https://baike.baidu.com/item/%E7%AC%AC%ES5%9BY%9IBY%E6%ACY%A1%ES%B7%A5%E4%B8%9A%EY%9D
%A9%ES5%91%BD/2983084?fr=aladdin, accessed on June 30, 2021..
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for countries to move entire industrial chains back to their home soil for security considerations. The
Fukushima nuclear accident led to a temporary crisis of global high-tech supply chains. However, Japan
remains an important source for the supply of high-tech components globally, and security concerns
did not lead high-tech firms from the US and Europe to diversify away from Japan on a mass scale. In a
delicate balance between efficiency and security, efficiency gained the upper hand.

Regionalization and diversification are a compromise between efficiency and security. It is all
but impractical for countries to move entire industrial chains back to their home turf. Large countries
like China and the United States possess relatively complete industrial chains. Yet it goes against the
principles of economies of scale and comparative advantage for them to build complete supply chains in
their home soil. The very basis for global intra-product division of labor is the comparative advantages
of countries for different production processes. On one hand, small countries with incomplete industrial
systems are unlikely to forge complete industrial chains on their own. On the other hand, developing
countries have managed to grow their economies based on factor cost advantage before completing
industrialization. No matter for developed or developing countries, the creation of independent industrial
chains is faced with a trade-off between cost imposition and industrial chain independence. It is
inadvisable for developing countries to cope with rare and temporary supply chain crises at the expense
of economic development. While leading nations seek to regionalize and diversify their supply chains,
smaller countries continue to participate in industrial chain systems dominated by major countries.

With China’s new comparative advantages of market heft and complete industrial sectors forged
closer industrial chains in East Asia, and the COVID-19 pandemic has sped up the relocation of
industrial chains to Asia. Market is a critical driver of industrial agglomeration. China has become
a center of global industrial and supply chains partly because of its market opportunities for Asian
countries. Since reform and opening up, China’s economic strengths and external demand have been
increased. Meanwhile, advanced economies have seen their domestic demand stagnate since the 1980s,
especially after the global financial crisis of 2008, and supply chains started to concentrate in emerging
markets. As can be seen from data in Table 1, major Asian economies (from economic rather than
geographical perspective) exported more to China, Japan and South Korea combined than they did to
the United States in 2019. While exports from Vietnam, Indonesia, Malaysia and Thailand to China,
Japan and South Korea combined accounted for 0.308, 0.305, 0.242 and 0.239 of their total exports,
respectively, exports from the same countries to the United States accounted for 0.232, 0.106, 0.097
and 0.127 of their total exports China and the United States accounted for similar shares of exports
from Japan and Thailand. South Korea, Indonesia and Malaysia exported significantly more to China
than to the US. Vietnam exported much less to China than to the United States. The external markets of
these Asian countries are in East Asia. China’s comparative advantage in the manufacturing sector has
evolved from low labor cost to a complete industrial system based on in-depth GVCs participation. With

Table 1: Exports of Major Asian Economies to China, the US and China, Japan and South Korea
Combined as a Share of Their Total Exports in 2019

Exporting countries China UsS China, Japan and S. Korea
Japan 0.191 0.199 —
South Korea 0.251 0.136 —
Vietnam 0.157 0.232 0.308
Indonesia 0.167 0.106 0.305
Malaysia 0.142 0.097 0.242
Thailand 0.120 0.127 0.239

Note: Compiled by authors of this paper according to the UN Comtrade database (https://comtrade.un.org/data/).
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laudable efforts in containing the COVID-19 pandemic, East Asia took the lead among the three global
manufacturing networks to recover. Given China’s large market and manufacturing prowess, East Asia’s
regional value chain connections will further strengthen. Well-functioning industrial and supply chains
in East Asia will attract external investments that further boost East Asia’s regional value chains and
extend industrial chains outside the region. In this manner, East Asia will enhance its position as a global
manufacturing hub and serve as a destination for an accelerating relocation of global industrial chains.

The regionalization and diversification of global industrial chains stem from the joint effects of
international order, market size, security and efficiency. Foreseeably, global industrial chains and supply
chains will relocate to East Asia at an accelerating pace.

3.3 New Pattern of the Global Economy Shaped by the Digital Economy

In the era of artificial intelligence (Al), the manufacturing industry is increasingly influenced by
the transformative forces of Al. Focusing on core technologies, talents and standardization, leading
nations are preparing to spearhead a new round of international technological and industrial competition.
Digitalization and ICT applications are identified as top priorities for the smart development of the
manufacturing industry and its industrial chains.

According to the White Paper on the Global Digital Economy: New Dawn of Recovery under the
COVID-19 Pandemic(2021), published by the China Academy of Information and Communications
Technology (CAICT), in the year 2020, the global digital economy reached an aggregate output of 32.6
trillion US dollars, accounting for 43.7% of global GDP aggregate, and the digital economy generated
a value addition worth 24.4 trillion US dollars. China’s digital economy stood at 5.4 trillion US dollars,
trailing only to the United States. Despite the widening gaps, it should be noted that China has made
great achievements in the digital economy sector, which has breathed tremendous new momentum into
China’s economic development.

By gathering global participants, digital platforms increase the efficiency of cross-border search and
coordination and allow small businesses to participate. By aggregating mass options, the e-commerce
market increases the transparency of pricing and comparison and achieves cross-border flow of goods on
a mass scale. The transfer of global business costs and risks and the rising importance of knowledge and
intangible assets have increased the risks for fostering digital capabilities and labor skills. Production
automation has reduced the value of labor cost arbitrage and made it possible for decisions to be made
geographically close to customers. Firms may derive significant efficiency from new technologies of
production and logistics, but they require end-to-end integration to unleash full potentials. In this manner,
the digital economy is influencing the pattern of the global division of labor in all respects. According to
the 2018 World Trade Report by the World Trade Organization (WTO) (2018), over half of global trade
in services and over 12% of cross-border trade in goods have achieved digitalization. The WTO also
forecasts that driven by digital technologies, global trade will add an additional two percentage points
each year from 2016 to 2030 (Yang et al., 2020).

4. Current Status of and Problems in China’s Industrial Chain Development

4.1 Evolution of China’s Industrial Chain Layout

China’s industrial chain layout has experienced five stages of development (Hu, 2020).

Stage 1 (1949-1964): Implementation of the 156 Projects. With aid from the former Soviet Union,
China carried out the “156 Projects”, giving priority to heavy industries and national defense. The
“156 Projects” were distributed in 17 provincial-level regions with the eastern, central, western and
northeastern regions accounting for 2.73%, 24.84%, 28.10% and 44.33%, respectively. Most of Soviet
aid went to the northeastern region with a solid industrial foundation.

Stage 2 (1965-1978): The Third-Front Movement. For national defense purpose, China launched
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Figure 1: China’s Trade Dependency
Source: The World Bank Development Indicators Database, https://data.worldbank.org/indicator.

a massive campaign of military, industrial and transportation infrastructure construction in more than
a dozen provinces in interior regions away from coastlines. The Third-Front regions added fixed assets
worth 114.5 billion yuan, or 33.58% of national total. As a primary region for the Third-Front development,
the western region accounted for 80.56% of total investment for the Third-Front Movement.

Stage 3 (1978-1998): The eastern coastal region took the first step of reform and opening up. In
this stage, the eastern region as a share of China’s total GDP increased from 43.56% to 52.67%, and
industries concentrated in the eastern region.

Stage 4 (1999-2008): Balanced regional development. Since the late 20th century, the Chinese
government has started to implement a balanced regional development strategy and successively
implemented strategies to develop China’s western region, revitalize the northeast, promote the rise of
the central region, and guide industrial relocation to the central, western and northeastern regions.

Stage 5 (since 2008): Overseas industrial relocation. Since the global financial crisis erupted in
2008, excess domestic capacity and rising operating cost have prompted Chinese companies to invest
overseas. The implementation of the going global strategy and the Belt and Road Initiative (BRI) has
facilitated the overseas relocation of China’s industries.

4.2 Current Status of China’s Industrial Chain Development

4.2.1 External circulation of China's industrial chain lost momentum

Overall, trade dependency measures the reliance of China’s industrial chains on external demand
and supply. Moreover, trade dependency is a crude indicator of the status of external circulation in
China’s industrial chains. Here, trade dependency is defined by total trade volume as a share of GDP
and can be further decomposed into import dependency and export dependency. Overall, the external
circulation of China’s industrial chains experienced volatility in its status from 2000 to 2019, which
soared at first before spirally decreasing. Specifically, the status of China’s industrial external circulation
increased swiftly in 2001-2006 after China’s WTO entry before reaching its peak (64.48%) in 2006.
From 2007 to 2009, China’s trade dependency decreased sharply amid the global financial crisis. From
2010 to 2019, China’s trade dependency brieflyrised due to a recovery in the global economy before
steadily decreasing. In 2019, China’s trade dependency stood at 35.68%, and the status of its external
industrial circulation became less important compared with 2000. Export and import dependencies have
shown similar trends with trade dependency, which is an indication that China’s industrial chains have
become dominated by the domestic circulation.

4.2.2 Evolving regional structure of China s industrial chains
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Figure 2: Secondary Industry as a Share of the Economy

in China’s Provincial Jurisdictions from 1998 to 2020
Source: Statistical yearbooks and 2020 statistical communiques of various

Figure 3: Share of the Secondary Industry for Various
Provincial Jurisdictions in China in 2020

provincial-level regions. Source: Statistical communiqués for various provincial-level regions in 2020.

The past few decades have seen remarkable progress in China’s industrial upgrade. As can be seen
from Figure 3, most provinces have experienced an upgrade in their industrial structure, as manifested in
a sharp decline in the share of their secondary industries and a rising share of the tertiary industry amid
economic development. In 2020, various provinces within the same region shared similarities in their
industrial structure. As can be seen from Figure 3, the secondary industry accounted for similar shares
in the economy of provincial jurisdictions in North China except for Beijing, including Tianjin, Hebei,
Shanxi and Inner Mongolia. In Eastern China except for Shanghai, the secondary industry accounted
for similar shares in Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, and Shandong provinces. In the central
region, the secondary industry made up for similar shares in Henan, Hubei and Hunan provinces.

China’s secondary industry is concentrated in the eastern coastal region and the central region.
While eastern provinces continue to account for dominant shares of the secondary industry, there has
been a slight trend of industrial relocation to the central and southwestern regions. As can be seen from
Figure 4, Jiangsu and Guangdong provinces boast the highest shares of the secondary industry in national
total, reaching 11.54% and 11.34%, respectively, and the percentage is even higher for Zhejiang, Anhui,
Fujian, Jiangxi and Shandong in East China, Henan, Hubei and Hunan in Central China, and Sichuan in
Southwest China. Judging by change in each province’s secondary industry as a share of national total
from 1998 to 2020 (Figure 5), Beijing, Hebei, Tianjin and Shanxi in North China and the northeast have
seen the greatest decline in their shares of secondary industry. The share of secondary industry increased
the most for Jiangsu, Anhui, Fujian and Jiangxi provinces in East China, Henan, Hubei and Hunan in
Central China, Sichuan, Chongqing and Guizhou in Southwest China, and Shaanxi in Northwest China.

4.3 Problems in China’s Industrial Chains

4.3.1 Premature deindustrialization: China s manufacturing industry as a share of the economy declined

The manufacturing industry best reflects a country’s technological and economic strengths. About
80% of technology progress and innovation applications occur in the manufacturing industry, where
progress in labor productivity is the most evident and can significantly boost economic development.
The manufacturing industry also best embodies industrial chain division of labor. Given these traits,
the current status of China’s industrial chain development can be best analyzed with the manufacturing
industry as an example. Despite great achievements in manufacturing development, China’s
manufacturing industry has accounted for a decreasing share of the economy. As can be seen from Figure 6,
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China’s manufacturing output has been steadily increasing since 2010, doubling from 13.0 trillion yuan
in 2010 to 28.1 trillion yuan by 2019. However, China’s manufacturing industry as a share of GDP has
been on the decline, down from the peak of 31.90% in 2011 to 28.4% in 2019, and stayed above 28.00%
for most of the time.

China is the world’s leader in manufacturing value-added. In 2019, China’s manufacturing value-
added accounted for 28.00% of the global manufacturing’s total, exceeding the share of 17.00% for
the United States. Compared with developed countries, China’s manufacturing development remains
at a low level. For instance, China ranks first in terms of the output of iron and steel, copper, cement,
chemical fibers, shipbuilding, and automobiles. Yet, these industries have medium and low levels of
technological intensity. China heavily relies on foreign countries for high-end chips, industrial software
and advanced CNC machine tools.

Since 2013, China’s urban employment growth rate started to decrease, and since 2014,
manufacturing workforce has started to shrink at an accelerating pace. By 2019, China’s manufacturing
industry created close to 38.32 million urban jobs, down 8.92% from 2018. Private manufacturing
enterprises and individual businesses created 59.08 million jobs, up only 2.28% from the manufacturing
workforce in 2018. These figures indicate a decrease in the share of the manufacturing industry. With the
deepening and evolving industrial division of labor, China’s service-based manufacturing has expanded.
Hence, the manufacturing industry as a share of the economy will experience a structural decrease under
the traditional statistical approach. Before China joins the rank of high-income countries, policymakers
should be cautious of a premature deindustrialization trap.

4.3.2 China s manufacturing industry at the low end of the value chain with a limited value addition

Despite China’s industrial movement towards mid- and high-end processes, China’s overall
industrial value addition has yet to increase and trails far behind strong manufacturing nations. As the
world’s manufacturing floor, China’s manufacturing industry initially focused on processing exports,
which led to a huge surplus but also became locked up at low value production processes.

In 2017, China’s manufacturing industry recorded a value-addition rate of 24.56%, and the
manufacturing value-addition rates of the United States, Japan, Germany and the UK all exceeded 45%.
Within the manufacturing sector, China’s internationally competitive textile sector and communication
devices, computers and other electronic equipment manufacturing sector generate far smaller value-
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Figure 6: China’s Manufacturing Value-Added as a Share in GDP from 2010 to 2019

Source: The National Bureau of Statistics.

added compared with other major industrialized countries. In 2017, China’s textile sector generated a
value addition rate of 22.41%, and this figure was generally above 30.00% or even 40.00% for other
leading industrialized countries. China’s communication equipment, computers and other electronic
device manufacturing sector had a value addition rate of merely 19.36%, which was somewhat higher
than Mexico’s (17.18%) and eclipsed by the US figure of 49.56%. Due to its relatively low product value
addition rate, China did not fully realize the benefits of globalization. For example, in an analysis of iPad
and iPhone’s value composition conducted by McKinsey, it was reported that the cost of raw materials
account for 31%; the cost of distribution and retail comprise 15%. From each iPad, Apple Corporation’s
profit represents 30%, and the cost of labor input in the Chinese mainland only equals 2%. For the
iPhone, Apple Corporation’s profit accounts for 58.5% of the sales price while the cost of labor input in
the Chinese mainland only represents 1.8%.

4.3.3 Relying on foreign-controlled critical technologies

Since reform and opening up was launched in 1978, China has achieved rapid economic
development based on its market heft, technology imitation, low-cost factor supply, among other
comparative advantages. This path of development is a fast track for late-moving countries to overtake
more advanced countries. Following this path of imitation, however, China has lost sight of the
importance of fundamental industrial capabilities and remained at the mid- and low-end processes of
industrial value chains. Its high-end industries are underdeveloped and heavily dependent on foreign
technologies. China has yet to increase product premiumization, standardization, and reliability. Weak
industrial fundamentals have been the biggest hurdle to China’s industrial development. China has yet to
develop complete fundamental service systems such as econometrics, standardization, certification, and
information services, and lessen its dependence on overseas supplies of fundamental software, operating
system, and algorithms.

In 2018, the Science and Technology Daily listed 35 critical technologies that China relied on
foreign supplies and measured China’s gaps with foreign suppliers. These critical technologies were
controlled by developed countries led by the US, the EU and Japan. China’s self-sufficiency for critical
components, materials and devices was only one third. Advanced CNC machine tools, chips, lithography
machines, and sensors were subject to foreign technological monopoly. In those sectors, China had yet
to achieve technological breakthrough. According to a survey conducted by the Ministry of Industry and
Information Technology (MIIT)" for more than 30 large enterprises, out of 130 types of critical basic

* Source: https://www.guancha.cn/industry-science/2018_07 15 464153 shtml, accessed on June 30, 2021..
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materials, the surveyed enterprises had no domestic suppliers for 32.00% of critical materials, relied
on imports for 52.00% of critical materials, and had to import 95.00% high-end chips, over 70% smart
processors, and most memory chips. Currently, China’s weak industrial foundation is manifested in a
lack of chips, processors, and fundamentals across many industries.

5. China’s Strengths for Industrial Chain Upgrade

Since reform and opening up was initiated in 1978, China has actively integrated into GVCs.
Since joining the World Trade Organization in 2001, China has adjusted its policies to come to terms
with international trade rules. By broadening openness, scaling down the negative list, and offering a
conducive business climate, China has emerged as an attractive destination for multinational firms to
set up factories and R&D centers, becoming the world’s factory floor. China became the world’s largest
goods exporting nation in 2009 and the world’s largest manufacturing nation in 2010. By the end of
2019, China’s manufacturing value-added reached 3,901.96 billion US dollars, accounting for 27.20% of
China’s GDP. Since the global financial crisis erupted in 2008, China has contributed more than 30% of
world economic growth and integrated into core processes of GVCs as a key participant.

5.1 Large Industrial Volumes and Complete Industrial Chains

In embedding into value chains, China’s manufacturing industry has ascended the GVC ladder and
formed incomparable industrial chains. After years of independent development, China has formed the
longest, largest and relatively complete industrial chains. According to the United Nations Industrial
Development Organization, China is the only country with all manufacturing sectors and ranks high
in the world in terms of the value-added of 22 manufacturing sectors. China ranks the first in terms of
output of 230 out of 500 types of major industrial goods in the world. A complete modern industrial
system ensures China’s economic resiliency, allowing China to effectively maintain industrial and supply
chain stability despite external shocks beyond its control.

5.2 New Comparative Advantages Are Taking Shape

China’s traditional advantages for resource endowment, such as labor cost and demographic
dividends, have diminished in recent years. However, China’s new comparative advantages are emerging.
In terms of production inputs, China’s cost advantage for primary production factors, especially cheap
labor, is giving way to strengths in advanced production factors such as digital technology. In the decade
following the global financial crisis of 2008, China’s manufacturing compensation per worker rose from
4,915 US dollars in 2009 to 9,061 US dollars in 2018. This 7% annual average growth rate exceeded not
only the world average by close to six percentage points, but the growth rates of India, Indonesia and
Mexico. As mentioned before, China has the second largest digital economy in the world. By integrating
with the real economy, the digital economy will undoubtedly become a new cornerstone for China’s
manufacturing competitiveness.

In terms of technological innovations, China’s exogenous innovation dividend based on technology
transfer from the developed world is giving way to endogenous innovation supported by a large
domestic economy. Since reform and opening up was launched in 1978, China has established a
relatively complete innovation system through industrial transfer, technology importation, assimilation,
integrated innovation, and strategic emulation. The problem is that multinational firms tend to retain
core technologies in their home soil and transfer mature technologies to host countries. Their R&D in
host countries is focused on adaptations to the local market needs. The dividends of such technology
transfer have been more or less exhausted. China’s large and multitiered market offers a broad and
inclusive environment for businesses to thrive, giving rise to endogenous innovation led by independent,
coordinated and integrated innovations.

In terms of the domestic market environment, China’s strengths in consumer market, brand



China Economist Vol.16, No.5, September-October 2021

PLAR R EAE BB N P AR, 2 TR T B R R R U 95 3 D BB TR R A DL 3, 18 17
DAB 55 i B b 7 B R BB AR DL 3R A , AR WL BT, v BT A Il 557 25947 9% B 200947 /491595
TETHZE20184E906135 7T, H 7. 00% 0 4E A (X kb A BR S g HHE 64 F 40 i, B B i RN BN TR
VE NS VE RF 5, H AT, E4n R SCRRBIRY, o B B S B MU e , B2 M5 58—, St 5o A ™ B e 9 ik
LRGSR (5 B I S eks  ATIE R T80 5 LR ST fl A, ToBESs BO Tl i
%038 4 AN W] SR D &

MEABIHTE , 1E T 555 E 5 R BB AR E R R ANE R BT, 175 TRk E 255 1 N IR 2 QT #6728, ol
F PRI , v B Ao AR P R RS R AR B 1R, 5 1M e B B G115 | BRI Mok s 2 AR 2 BT, B S b
TEATII BB R 2 o (RS 1 28 RIARAE S0 S B OB AR R B TE BRI 1) 7R 58 R B R O R AR A 5k AT B
A 5 I AR T IR AR AR TR R R A i 16 2 R T ] A [ i 0 oK 7 e S o 24 7, X e S B AR e 7%
LRI A E R awicRlscte, StmEm, hEBA B ME TS S, AR TR ERE FRkE T
TLAFRRAE , REAS LS T Al A A7 R R S ) R O 23 ) S LR PR R IG , G5 75 2Ol i& B A48 S | = 615 L B
[l I8 . il & G AR R BN IR BT

MEN TSRS BN T RAFADTH 2R IASE | ECRRTH 2 D SR A G B TR SR &
HLIE T E M 2 SR BIK 2 P A BR A (B 41 5 8 0D %2 R B BB el TR Z A E T 2R T 3, T
BT A B B R BB R o S5 U A KRR R R T S T 3, & TR ) 20 0 2 e vp R O A L AR 4,
DRAFL T R v 1) 1 R A A 1) T B S, R TR I 2 15 e 2 o e XU R ) i, A v ] 7 e 4 oz
R P T B ORI T 1 e s 1 7 AR 55 FNBC R , N A T B Pk AR 55 M3 A A 7 PR AR 45 M, bR ke
2 (B R 55 )l IR 45 72 il 1 05 XU T il b s i £ 5 R Al S e L Anime RE R T R 45 7 B A 2
MISGRIZ & FIA RIS Z B8 s SCHAR SR AR S5 ML B A A = Fir B , Rl R 75 B2 VF 22 3 A il oll 7
52,

BRI
SERUE LB IS B2 B, X P 15 A SR 1 B A oo o b R TR O R AR ARl B, ORI B
{2 2 W1 o v 38 T8 4 A PRI ARG b i S, 2 BRIl i 1) DX R T AR SR AT 253, 75 Sl

O ) RAEE V8 KRBT 3 AR5, STt T3 b Sl GE g ™l e AL K

A FE N T AR AT 2 KA SR ST Ml A RHRE 7 L K, AR L B 285 B 5 L BN
o 20 5 0 PR AT HE D 97 2 FRbf SR RO P AT 2 S 2444 th T 28 07 T — B Rt KR , [ s 22 5
eGP N AL R RV EL IS

i L2 oA T DA N R OB 36 T G A PR NI B TR o B LA ML R 5K 2 R
PRI B 1T 2 AT A BRAU B AR TR S ARG LB 244 AT P T 2 17 B 2 DT 5 B 7 9% v
PR, FEL VA e o AR 55 O T S8 B S A T 1 o 5 0 0 A0 R A 50 0

95



96

awareness and development opportunities give rise to purchaser-driven GVC champions. China is home
to the world’s largest middle-income group with a broad and diverse domestic consumer market. An
ultra-large market is China’s new comparative advantage. Market potentials underpin China’s economic
stability and welfare improvement. Market heft is the basis for China to cope with socio-economic risks
and challenges and maintain industrial and supply chain stability. China has made great improvements in
industrial services and business climate. Modern services have expedited high-end and flexible service-
based manufacturing development. For instance, telemedicine requires low-latency 5G network gear and
AR devices; culture and entertainment services also require digital devices that enable digital features.

6. Policy Implications

Barriers to Global Supply chains stem from the short-term shocks from the COVID-19 pandemic. The
current priority for China is to stabilize GICs and ensure GICs security. Amid the pandemic, China-US
competition has escalated. Early preparations should be made for GICs regionalization as a long-term trend.

6.1 Enhancing Fundamental Manufacturing Capabilities and Industrial Chain Modernization
Based on China’s Ultra-Large Market

As the world today experiences changes unseen in a century, China should strive to improve
fundamental industrial capabilities and industrial chains as part of its new development pattern
characterized by domestic economic circulation as the mainstay and domestic and international
circulations reinforcing each other. A new round of great transformations is sweeping across the world
today. Amid in-depth adjustments in the international economic and political order, uncertainties and
instabilities are on the rise.

In addition, China already has the basic conditions for domestic economic circulation. It has a
large and diverse domestic consumer market and the world’s largest middle-income group. Yet, the
supply side of China’s consumer market lacks sophistication compared with the international consumer
market. Domestic demand for mid- and high-end goods and services has yet to be effectively satisfied by
domestic supplies. China should propel household consumption upgrade from the supply side, increase
the effective supply of goods and services in its mid- and high-end and emerging consumer markets, and
vigorously introduce high-quality goods and services from the international market (Ni and Ji, 2020).
From a supply-side perspective, China boasts the largest and most complete industrial system, and the
economic foundation for the domestic circulation to play a dominant role. Under the new development
pattern, as pointed out by Huang (2020), “we should enhance the reliance of GVCs on China while
expanding opening up and bolstering domestic circulation. This calls for stronger manufacturing and
industrial chain capabilities.”

6.2 Enhancing Manufacturing Competitiveness and Prevent Industrial Chain Relocation in the
Window Period of Pandemic Control

With its shocks to the world economy, the COVID-19 pandemic has catalyzed GVC restructuring.
China’s success in pandemic control and economic recovery have won a window period to take an
initiative in GVC restructuring. To some extent, the pandemic has slowed the migration of China’s
labor-intensive manufacturing to Southeast Asia. Amid rising factor cost and trade protectionism,
China’s industrial and supply chains have started to relocate elsewhere. The pandemic alarmed the
developed world of the importance of supply chain security. Countries have vowed to re-shore strategic
industries such as medical supplies and critical materials and localize the manufacturing of critical
products. Yet those attempts to re-shore supply chains have been marred by the pandemic, thus delaying
manufacturing relocation from China. This creates a rare window period for China to stabilize and
upgrade its manufacturing industrial chains. China should take this opportunity to ramp up R&D, build
up manufacturing competitiveness, and curb manufacturing relocation. It should seize this period of
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“supply vacuum” facing developed countries gripped by the pandemic, strengthen traditional export
advantages, support firms to explore the international market, and serve as a destination for the transfer
of international orders.

With powerful, stable and resilient supply chains, China’s economy swiftly recovered from the
pandemic, providing a vital force for global supply chain operations. China’s supply chain stability
has become a key attraction to global capital backflows. Following this trend, China should enhance
capabilities for central and western regions to serve as destinations for industrial relocation, create a
group of world-class industrial zones, and combine the central and western regions’ factor strengths,
such as raw materials, land and energy, with the eastern region’s strengths in capital and technology. The
goal is to establish a domestic division of labor system with reasonable echelons, close ties and efficient
coordination. While stabilizing domestic industrial chains, China should strive to bring industries back
home, optimize industrial layout, and establish high-quality modern industrial clusters. China should
stabilize manufacturing supply chains and prevent manufacturing relocation, focusing on key enterprises
and processes of GICs. Firstly, we should establish core industrial zones led by key enterprises and
encourage them to set up regional headquarters, R&D centers, and settlement centers. Secondly, we
should step up business promotion, strengthen supply chains, develop industrial ecosystems, and foster
“implicit champions” and “niche champions” that lead global or nationwide markets. Thirdly, we should
reduce the cost of transaction for the division of labor among enterprises within individual clusters by
leveraging the economies of scale and intensive operations. Enterprises within an industrial cluster
should forge alliances to increase their bargaining power with upstream and downstream enterprises.

6.3 Developing Complete Domestic Industrial Chains and Regional Value Chains

The United States, Germany, Japan and China lie at the heart of GVCs, and peripheral countries
become actively embedded into core value chains, forming regional value chains in North America,
Europe and Asia. Amid the COVID-19 pandemic, economic decoupling between China and the US
is likely to accelerate, and the depth of China’s participation in GVCs may decrease. This requires
China to proactively foster and develop domestic and regional value chains. After the pandemic, GVC
restructuring will accelerate. Leveraging its window period of an early economic recovery, China should
deepen cooperation with GVCs and enhance its capabilities to coordinate, control and dominate future
regional and global supply chain networks.

China should step up industrial chain cooperation with neighboring regions and important countries
involved in the BRI, strengthen ties with the industrial and supply chains of the European Union, Japan
and South Korea, and take the initiative in the new round of GVC restructuring through “China+X”
industrial chains under the BRI. In addition, China should localize and diversify its supply chains. A
national supply chain strategy and supply chain local substitution initiative should be implemented. In
critical areas, upstream and downstream enterprises of domestic industrial chains should work together
to create independent, secure and reliable domestic supply chain systems. China should strive to
substitute high-value imported commodities with domestic replacements via R&D and product upgrades.
For products for which no domestic substitute can be found, China should seek new suppliers from the
international market, diversify supply chains, and win more time for breakthroughs to be made in critical
technologies.

Priority should be given to enhancing the East Asian regional value chain and developing the BRI
regional value chain. On the one hand, it is suggested to develop a regional value chain system led by
China in East Asia. With their export-oriented policies, East Asian economies have established a mature
division of labor system during the rapid expansion of globalization. With a large market, China may
scale up investments in East Asia under the Regional Comprehensive Economic Partnership RECP rules
for trade and investment facilitation, enhance economic interdependence with East Asia, and create and
lead a regional industrial chain network. On the other hand, proactive efforts should be made to develop
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the BRI and establish industrial ties with European countries and minimize the adverse impact of US
decoupling from China’s high-tech sector.

6.4 Creating a Top-Down Mechanism for Domestic Industrial Relocation to Central and Western Regions

In serving as a destination for industrial relocation, China’s central and western regions are faced
with numerous challenges. While some are structural challenges stemming from national economic
trends, others can be overcome by improving supporting industrial capabilities, business climate, and
innovation factors such as professionals at the national and local levels. Institutional problems and
challenges from the international environment can be addressed at the national level.

Firstly, China should breathe new momentum into policy-making incentral and western regions.
A new mechanism of cross-regional land requisition and compensation balance should be put into
place, allowing land quotas to be transferred between eastern and central and western regions and cities
within the same province. Credit issuance should be increased to industries that meet national industrial
policies and energy conservation and environmental protection requirements. Preferential reserve ratio
requirement and relending policy should be given to central and western provinces receiving relocating
industries. Preferential local tax rates should be granted to central and western regions. Fiscal transfer
payments should be ramped up to central and western regions. Tax breaks should be granted to major
infrastructure, industrial, high-tech, and exporting projects in line with national industrial policies.

Secondly, China should speed up the development of new special economic zones in the central and
western regions. Unlike the balanced approach of establishing one national strategic economic zone in
one province, we should create a group of new special economic zones in regional central cities of the
central and western regions. In those special zones, we should implement integrated reform and policy
measures, tolerate trials and errors, and offer more preferential policy incentives, tax breaks and customs
arrangements referencing the policy practices of Southeast Asian countries for serving as destinations
for industrial relocation. The special economic zones should be encouraged to attract populations and
technologies and increase industrial capacity.

Thirdly, a top-down mechanism should be established to facilitate domestic industrial relocation.
China should set up a steering group for industrial relocation to China’s central and western regions
responsible for the policy-making, planning and supervision of industrial relocation. China should
formulate a plan for industrial relocation to central and western regions and identify priorities to avoid
disorderly competition and repetitive development. The central and western regions should host a group
of world-class industrial projects to facilitate industrial clustering. A special fund of industrial relocation
should be established to support local governments or enterprises to relocate industries. Provinces in
central and western regions should be paired with tier-one cities in the eastern region, so that cities with
GDP above 1 trillion yuan in China’s eastern coastal region will assist sister central cities in the central
and western regions. Priority should also be given to achieving seamless infrastructure connectivity and
grid-based major infrastructure development. Inappropriate policy measures should be corrected under a
supervision and evaluation mechanism for industrial relocation. =
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