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Foreword

When the Atlantic Council and Rhodium Group first embarked on
the China Pathfinder Project, we believed that policymakers, in both
the East and West, would benefit from creating a shared language
on China’s economy. What we did not foresee was how urgently
that language would be needed.

In the one year since we published the inaugural China Pathfinder
scorecard, the ground beneath Xi Jinping’s feet has shifted. The
Chinese property sector, so fundamental to the growth of the
world’s second-largest economy, is teetering. The Party’s zero-
COVID policy is straining the economic, political, and social fab-
ric of the country. Foreign companies, as well as governments, are
increasingly skeptical about their investments in the Chinese mar-
ket. A year ago, the question we asked in this report was whether
sustained 6 percent growth was no longer realistic. Now, the ques-
tion we are asking is whether China’s economy might be heading
for a hard landing.

What a difference a year can make.

That is true for China, as well as the rest of the world. We designed
China Pathfinder as a multi-year project to track the progression—or
regression—of the Chinese economy over time and compare it to
the world’s largest open market economies. While it is true that the
study of the other largest economies was never the primary objec-
tive of this work, our research can pinpoint when they start moving
away from open-market norms.

Inside these pages you will find new data and analysis which con-
founds conventional wisdom—both about China’s economy and
the other largest economies in the world. This data can help make
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sense of a tumultuous year. From the War in Ukraine to the ongo-
ing pandemic there are forces weighing on China’s economy which
the leadership can only partly influence. It can be difficult to parse
out which dynamics are cyclical and which are a product of crisis
response. But we believe this report helps deliver an answer: The
damage done to the Chinese economy over the past year cannot
be undone quickly. The framework of China Pathfinder enables us
to see how systemic the problems are.

Policymakers should recognize a new reality: This is not the Chinese
economy of the past decade. While China remains a heavyweight,
it is undeniably weaker and more fragile than before the pandemic.
This shift presents challenges and enormous risks for Beijing,
Washington, London, Brussels, Tokyo and beyond. It also presents
an opportunity to move past the failed policy decisions of previous
years and approach economies as they stand—not as we imagine
them.

That is why the mission of creating a shared language on China’s
economy—and developing a clear way to understand China’s eco-
nomic system—is more important than ever. We thank the dedicated
teams from the Atlantic Council and Rhodium Group that have led
this research and we thank each of you for your engagement in this
critical work.

Josh Lipsky
Senior Director, Atlantic Council GeoEconomics Center
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Executive Summary

China Pathfinder compares China’s economic system to those of
market economies. This juxtaposition is important at a time when
questions are mounting about Beijing’s economic trajectory, and
both policymakers and businesses around the world are assessing
how to respond and position themselves. This report looks at six
components of the market model: financial system development,
competition, innovation system, trade openness, direct investment
openness, and portfolio investment openness. Our annual score-
card situates China in relation to ten leading market economies to
establish a data-centered benchmark for discussion and analysis.
We supplement the annual report with quarterly updates that zero in
on the mostimportant policy developments in China. This approach
is designed to encourage a more constructive discussion of policy
shifts taking place in Beijing, from the recent crackdown on technol-
ogy companies, to the “dual circulation” strategy, and debate over
“common prosperity.”

Key Findings

¢ China’s progress toward market economy norms slowed in
most areas in 2021, though not enough to undermine the mar-
ket opening efforts that took place since 2010. On our innova-
tion system and trade metrics, China saw real progress in 2021
compared to its 2010 benchmarks, scoring higher than several
OECD economies. In trade, China even improved on its 2020
performance. China’s financial system development, market
competitiveness, and openness to investment, however, have
stagnated; in these areas, the gap between China and market
economies remains the largest. In upcoming reports, we hope
to shed light on whether China’s economic performance is just
temporarily reflecting the government’s aggressive steps to con-
tain the COVID-19 pandemic, or if Beijing is diverging from mar-
ket thinking in a more structural way.

¢ Most of the OECD economies we track show a slight diver-
gence from open market norms since 2010. For instance,
Australia, Italy, and Spain saw some backsliding in their finan-
cial system development and market competitiveness, while
German and South Korean markets saw a lapse in openness to
foreign direct investment. Portfolio investment openness was
the only bright spot, where all economies (except the UK) deep-
ened portfolio markets or reduced cross-border restrictions
compared to 2010. Intervention by governments in response to
the pandemic played a role in the recent drift away from market
openness. While most advanced economies are now moving on
from the pandemic, ongoing geopolitical tensions in 2022, such
as the war in Ukraine, could complicate their post-pandemic
recovery.

¢ In innovation, China had a higher composite score than
Canada, Italy, and Spain. It also surpassed the open econ-
omy average in venture capital investment intensity. However,
this progress comes with caveats. The role of the state in

determining where innovation takes place—via government
guidance funds and subsidies—and Beijing’s crackdown on
technology companies risk undermining the innovation gains
that China has made in recent years. Looking ahead, there is a
risk that weakening foreign investment in China could chip away
at the country’s innovative potential.

» China’s composite score in trade comes closest to those of
market economies, exceeding South Korea and Italy’s scores.
But, here too, there are caveats. First, China’s remarkable com-
petitiveness in goods trade is counteracted by its high barriers
in digital services trade, where its score has declined in recent
years. Second, non-tariff barriers cloud China’s trade landscape,
benefiting domestic champions and hurting foreign players.
Third, the US-China trade war continues to undermine confi-
dence in deepening two-way trade for the long run. Thus, we
saw China’s MFN tariff rate increase since 2020 (though it is still
lower than it was in 2010), and while the US and the EU countries
lowered their MFN rates, their tariffs on Chinese exports have
not decreased. Finally, China’s economic growth continues to
rely on exports; this is increasingly problematic given the domes-
tic COVID-related disruptions and the relatively rapid recovery in
China’s trading partners, which will drive a decline in demand for
Chinese goods.

» China’s investment openness has decreased since 2020, with
a small slump in cross-border equity and bond volumes, as
well as a drop-off in outbound FDI volumes. Though China’s
restrictions on direct investment and portfolio investment have
not changed, other factors such as the crackdown on technol-
ogy firms and zero-COVID lockdowns have discouraged invest-
ment. As China’s scores in both areas of investment openness
have been the furthest from market economy norms since 2010,
the latest signs don’t do much to alter the dim picture.

President Xi Jinping will be confronted with important pol-
icy choices at the conclusion of the 20" Party Congress. Xi is
widely expected to earn a third term as leader at the congress,
freeing his hand to take bolder action in the face of formidable
economic challenges. This could provide an opening for 2013-
era market reform promises to reappear on the agenda. But
while unfinished policy reform work is plain to see, few analysts
in or outside of China can point to evidence of impending market
reform acceleration.

Policy Implications

e China’s reform intentions are more important than ever.
Concern about China’s economic course is deepening due to
zero-COVID policies, property sector distress and rising tensions
over Taiwan. We are at a crucial moment when foreign firms are
reassessing their presence in China and making decisions that



will affect economic relations for years to come. Questions are
being raised about whether China is “investible.”

¢ A course correction—if it occurs—will take time. Even if China

recommits to market reform, fixing the misallocation of resources
and dealing with vested interests will take China’s leaders years,
and will mean weaker growth in the short to medium term as
structural adjustment takes place. For foreign policymakers,
an understanding of how market economies are changing vis-
a-vis open market norms is needed for the effort to hold China
accountable. This would require foreign governments to be
strategic in their responses to Chinese practices, but avoid sac-
rificing liberal market norms, or emulating China’s non-market
playbook.

Government and business stance towards China is best
based on a balanced assessment. Many foreign policymak-
ers—and some firms—are competing to show who’s toughest
on China. That’s problematic in two ways. First, it risks intensify-
ing frictions with China, without a basis of data-driven analysis

FIGURE 1: 2021 ANNUAL ECONOMIC BENCHMARKS
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A system that efficiently prices credit, allocates

capital based on market signals, and provides
foreign firms with access to financial services.

Market Competition Low
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An environment where firms face low entry/exit
barriers, market power abuses are disciplined,
and distortive interventions are minimized.

Modern Innovation System Low

A market-led system that fosters productivity
through private-public cooperation and
international collaboration.

Trade Openness Low

Goods and services trade free from
discriminatory measures and restrictions.

Direct Investment Openness Low

Fair access for foreign firms to domestic
markets alongside minimal restrictions on

local companies to invest abroad.

Portfolio Investment Openness

Limited controls on cross-border investment

into equities, debt and other financial

instruments.

Source: China Pathfinder
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and benchmarking. Second, it wastes limited resources on mat-
ters that may have less severe economic consequences, while
issues of concern go potentially under-resourced or unad-
dressed. Where Chinese divergence from open-economy
norms harms market economy interests, policymakers should
respond. Where it doesn’t, they should hold their fire.

As the traditional divide between trade, technology, and secu-
rity challenges melts away, policy and business decision mak-
ing will become more complicated. With policymakers scruti-
nizing China’s tech policies or its human rights record, foreign
companies doing business in China or with China will find it
increasingly difficult to reconcile competing demands from their
home governments and China. Rising restrictions in data flows,
for example, and tighter investment screening reflected in the
2021 China Pathfinder scoring, are just a few examples of this
trend. This will have important implications for supply chains
across a range of goods, and for companies’ long-term planning
such as making investments or retaining talent.

Open Economy Avg
eo 00

0 (©@)-0 ® ® ®







greater political control. There is nothing preordained about China’s
choice, or inevitable about the economic outlook that will result
from it. China has chosen a more market-friendly path before—even
if it has repeatedly backtracked when the going got tough. The
challenge is to discern China’s direction in the face of flawed eco-
nomic data, an increasingly strained diplomatic conversation (what
EU top diplomat Josep Borrell has called a “dialogue of the deaf”),
and disinformation campaigns that undermine trust. The goal of
China Pathfinder is to support policy and business decision-mak-
ing, with an objective framework that tries to make sense of China’s
economic system and where it is headed.

The outline of this report is as follows: Chapter 1 provides essential
background on our goal of benchmarking China’s economic trajec-
tory, introduces our research design, and relates economic devel-
opments in 2021and 2022 to the Pathfinder framework. Chapter 2
takes stock of China’s proximity to open market economies in 2021
for each of our six clusters, as well as a historical comparison to
2010. Chapter 3 summarizes the key findings and discusses impli-
cations for policymakers and business leaders, with a focus on
advanced economies.
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TABLE 1: SUMMARY OF CHINA PATHFINDER CLUSTERS AND INDICATORS, 2022

Policy Area Definition

Annual Indicators

Financial System
Development

A system that efficiently prices
credit, allocates capital, and
provides private and foreign

firms access to financial services.

Market Competition An economy where businesses
face low entry barriers, market

power abuses are disciplined,

and distortive interventions are

minimized.

Modern Innovation System A market-led system that fosters

productivity through private-
public cooperation and
international collaboration.

Trade Openness

measures and restrictions.

Direct Investment
Openness

Fair access for foreign firms to
domestic markets alongside
minimal restrictions on local
companies to invest abroad.

Portfolio Investment

Openness investment into equities, debt

and other financial instruments.

A cross-border flow of goods and
services free from discriminatory

Limited controls on cross-border

Difference between Corporate Interest Rate and Potential Real GDP Growth

Rate

Direct Financing Ratio: Debt

Direct Financing Ratio: Equity

State vs. Private Ownership of Financial Institutions
Financial Institutions Depth Index

Financial Market Access Index

Market Concentration: Top 5 Firms’ Share of Sector Revenue, Across All

Industries

Foreign Competition: FDI Openness Index

Unbiased Enforcement of Market Rules: Rule of Law Index
State vs. Private Ownership of Top 10 Firms in All Industries

National Spending on Innovation

Venture Capital Attractiveness

Private vs. State-Funded Innovation

International Attractiveness of a Nation's Intellectual Property
Quality Innovation Output: Total Triadic Patent Families Filed
Strength of Intellectual Property Protection Measures

Trade Intensity of the Economy: Goods Trade

Trade Intensity of the Economy: Services Trade
Trade Barriers: Tariff Rates

Trade Barriers: Services Trade Restrictiveness

Trade Barriers: Digital Services Trade Restrictiveness

Inward FDI Intensity of the Economy

Outward FDI Intensity of the Economy

Inbound Direct Investment Restrictiveness Index
Outbound Direct Investment Restrictiveness Index

Portfolio Investment Volumes: Debt

Portfolio Investment Volumes: Equity

Inward Portfolio Investment Restrictiveness Index
Outward Portfolio Investment Restrictiveness Index

Source: China Pathfinder
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CHAPTER 2
Historical Baseline and 2021 Stocktaking

In this chapter, we review each of our six clusters in detail. For each
of the six economic pillars, we begin with a discussion of how to
define the cluster and its relevance to a market-oriented econ-
omy. This provides a framework for how we selected indicators and
why they are a fair proxy of that particular area of economic perfor-
mance. The next section outlines each indicator and its correspond-
ing methodology, followed by an analysis of the 2021 data findings

21 FINANCIAL SYSTEM DEVELOPMENT
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for China and open-market economies. The individual indicator
stocktaking leads to our overall composite score results, where we
assess countries’ relative performance and interesting trends for
2010, 2020, and 2021. The six sections of this chapter each con-
clude with a review of the major policies and other relevant devel-
opments that were enacted or occurred in China in 2021.

FIGURE 3: COMPOSITE INDEX: FINANCIAL SYSTEM DEVELOPMENT, 2021

2010 2021
o—e

China
Australia
Canada
France
Germany
Italy

Japan

South Korea
Spain

United Kingdom
United States

Open economy average

0 1 2 3 4

5 6 7 8 9 10

Measure of financial system development from O (low) to 10 (high). Source: China Pathfinder.

Definition and Relevance

Open market economies rely on modern financial systems for the
efficient pricing of risk and allocation of capital.® Key pillars of mod-
ern financial systems are generally market-driven credit pricing,
availability of a broad range of financial instruments, the absence
of distortive administrative controls on credit price and quantity, and
access for foreign firms to financial services and foreign exchange
markets.

2021 Stocktaking: How Does China Stack Up?

We chose the following annual indicators to benchmark China’s
financial system development against that of open market
economies.

Efficient Pricing of Credit

As a proxy for efficient pricing of credit we use the absolute value
difference between the average borrowing rates for non-financial
corporations and projected GDP growth. In an efficient financial sys-
tem, the cost of capital (the average interest rate) should roughly
mirror the expected return (for which we use the projected GDP
growth rate). Countries with efficient pricing of credit will be close
to zeroin our chart.

In 2010, China’s projected growth rate far exceeded the real inter-
est rate for corporate borrowers, effectively subsidizing producers
and punishing savers. By 2020, China’s interest rate was closer to
the country’s expected growth rate due to rising real interest rates
and slowing GDP growth. However, in 2021, China’s score returned
to 2010 levels. This is more the result of overall macro trends, given

5  William Hynes, Patrick Love, and Angela Stuart, eds., The Financial System (Paris: Organisation for Economic Co-operation and Development, 2020),

https://doi.org/10.1787/d45f979e-en.
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high bounce-back growth rates associated with the pandemic
recovery. This increase in the overall distribution of scores can also
be seen clearly in the open economies, which had markedly higher
scores in 2021 than in 2010 or 2020. However, China’s score was
still significantly higher than that of the open-economy average indi-
cating some level of inefficiency within its provision of capital.

Direct Financing

The extent of direct financing in an economy reflects the ability of
firms to borrow directly from the market instead of going through
banks and other intermediaries. We include two measures of direct
financing: stock market capitalization as a share of GDP and out-
standing nongovernment debt securities as a share of GDP. Both
measures show that China has a significantly lower share of direct
financing than do other major economies, except for Germany,
which also has a very bank-dominated financial system.

State Ownership in Top Ten Financial Institutions

In previous years we relied on survey data from the World Bank’s
Bank Regulation and Supervision Survey (BRSS) for information on
state ownership in the financial sector. However, these surveys are
not frequently updated, and were missing data for some of our sam-
ple countries. For this reason, we created our own indicator that
captures the influence of the state in this area. Our indicator mea-
sures the degree of state ownership in the country’s top ten finan-
cial institutions by market capitalization. For each country, we look
at the proportion of each institution’s public stock owned by the gov-
ernment. We then weight the results according to each institution’s
market capitalization. For this measure we relied on market capital-
ization and government ownership data provided by Bloomberg.

We see a high degree of polarization within the results for this indi-
cator, with a weighted average government ownership proportion
of 39.01 percent for China in 2021 compared to the open-economy
average of 3.36 percent. Scores for China dropped from 46.95
percent in 2010 but rose slightly from 36.81 percent in 2020. This
degree of state involvement in finance has been, and remains, one
of the core systemic differences between China’s system and that
of open economies.

Financial Institutions Depth

The financial institutions depth indicator captures bank credit to
the private sector, the assets of the mutual fund and pension fund
industries, and the size of life and non-life insurance premiums. This
indicator is a useful proxy for the sophistication of the financial sys-
tem in terms of financial offerings available beyond the banking
system. China has the lowest score of around 0.46 in the sample
but is close to the open economies of Italy and Spain (both 0.53).
However, it is still well behind the open-economy average of 0.81. All
scores have remained relatively stable since 2010.

12

Financial Markets Access

The financial markets access indicator illustrates the difficulties in
accessing the stock market faced by smaller companies and cap-
tures the number of issuers in the bond market. It combines two vari-
ables: (1) the percentage of market capitalization outside of top ten
largest companies to proxy access to stock markets; and (2) bond
market access, estimated as the number of financial and nonfinan-
cial corporate issuers on the domestic and external debt marketin a
given year per 100,000 adults.

China is far behind the market economy average in this area and
has improved marginally in the last decade. That said, China’s
score has increased markedly from 2019 to 2020, reflecting pos-
itive changes in terms of access to finance for smaller firms. The
open-economy average has remained steady, though for some
countries such as the United States, Australia, and South Korea,
scores have fallen in the last decade. The most pronounced shift
was for South Korea, whose score dropped from 0.71in 2010 to 0.48
in 2020, possibly as a result of increasing market concentration
among large conglomerates.

Composite Score

Blending our annual indicators, our Financial System Development
Composite Index puts China at 0.88 in 2021, against an average
of 6.7 within our sample of the ten largest open market econ-
omies (Figure 3). This is largely in line with China’s score of 0.9
in 2020. Both scores represent a step forward from a reading of
0.32 in 2010, reflecting progress toward more depth and diver-
sity in China’s financial system, as well as successful deleveraging
efforts. However, China still has the lowest composite score among
the countries in our sample for 2010, 2020, and 2021. For both de
jure and de facto indicators, China remains well behind open econ-
omies. This is not necessarily surprising. China’s financial system
is still largely driven by state-owned banks and has only recently
moved towards more advanced forms of financing characteristic of
market economies. While there has been some progress in ensur-
ing that financing is available to a broader and more representative
group of firms within the economy, the overall state-driven character
of the country’s financial system remains unchanged.

Our indicator set has good coverage of the institutional dimen-
sions and other input variables of financial system development.
However, our indicator selection cannot correct for certain intrinsic
factors that positively impact Anglo-American financial systems’ per-
formance. For instance, the United Kingdom’s performance across
some of our metrics is inevitably impacted by London’s status as an
international financial center. Moreover, the global pandemic and
unconventional global monetary policy have put constraints on the
use of certain variables measuring financial system efficiency and
other output dimensions in 2021. We include some of these mea-
sures in the set of supplemental indicators.



A Year in Review: China’s 2021 Financial System
Policies and Developments

We update the abovementioned benchmark indicators yearly to
track the pace and direction of change. On a quarterly basis, we
take the pulse of various developments that would move China
either closer or further from the average of market economies in
terms of its financial system. From this exercise, we have selected a
few of the most significant events that took place in 2021.

The year of 2021 was a tumultuous one for China’s financial system.
At the start of the year, the government was already dealing with the
beleaguered asset management firm Huarong. Originally created
to absorb bad debt, the company had itself overextended, prompt-
ing the government to bail out Huarong amid its own de-risking
campaign.

However, one development stands above all the rest in terms of
its impact: the downturn in the property market. For decades, the
property sector has been an important source of growth for the
economy and a key source of financing for local governments, many
of which depend on land sales to meet fiscal shortfalls. Additionally,
due to the sector’s size, the fate of many financial institutions is inti-
mately tied to the property market. The property market distress
was triggered by a series of regulations put in place by Chinese
authorities intended to limit debt levels in the highly leveraged prop-
erty sector. These regulations, known as the “three red lines,” were
issued in late 2020, and consisted of the following rules:

« Liabilities should not exceed 70 percent of assets, excluding
advance proceeds from projects sold on contract, a common
practice in the Chinese property market.

* Net debt should not be greater than 100 percent of equity.

* Money reserves should, at a minimum, be equal to 100 percent
of short-term debt.

PATHFINDER: 2022 ANNUAL SCORECARD

The first company to experience significant distress after the unveil-
ing of these rules was Evergrande. The company had accumulated
more than $300 billion in liabilities as a result of a massive credit
expansion and loose rules around lending, particularly in the prop-
erty sector. Chinese authorities have been reluctant to offer a full-
scale bailout to the firm, unlike in the case of Huarong. Evergrande’s
woes have created contagion that has spread to the broader real
estate sector, with an estimated 30 defaults by companies with
more than $1 trillion in debt since the introduction of the three red
lines.® Overall, the distressed sector has endangered a key source
of economic growth while demonstrating the degree to which China
has created a financial system rife with moral hazard. The govern-
ment’s current refusal to shield firms from the consequence of risky
investment cannot undo the decades in which firms made such
investments with perceived support from the state. The impact of
the downturn continues to unfold in 2022, as many households
have stopped paying their mortgages since the prospects of their
homes being built by failing developers seem slim. Before censors
tightened control of the issue on domestic social media, more than
300 mortgage boycotts were catalogued.”

In addition to tracking policy signals in these areas, we are also mon-
itoring several higher-frequency and often China-specific indicators
to gauge progress on market-oriented, liberal economic reforms.
Figure 3.2 includes a selected number of these supplemental
charts, including the pace of credit growth in the Chinese economy;
the distribution of credit to consumers, the private sector, and state-
owned enterprises (SOEs); the distribution of Chinese bond ratings;
interest rates for savers; and exchange rate dynamics.

6  Bartholomeusz, Stephen. “China’s Response to Bank Protest Hints at a Wider Problem.” The Sydney Morning Herald, https://www.smh.com.au/business/banking-and-finance/
china-s-response-to-bank-protests-hints-at-a-wider-problem-20220712-p5bOwa.html
7  Mia Ping-Chieh Chen and Gao Feng, “Chinese Mortgage Boycotts over Unfinished Buildings Spread to Hundreds of Locations,” Radio Free Asia, https://www.rfa.org/english/

news/china/mortgage-boycott-08192022141013.html.
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FIGURE 3.1: ANNUAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021%)

China’s Pricing of Credit Less Efficient Than Market Economies

Difference between average interest rate for nonfinancial corporations and forecasted GDP growth,
2021vs.2010 (—)

9%
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Korea Kingdom States economy
average

Differences shown in absolute value. The calculation used is as follows: Average annual interest rate for loans to non-financial
corporations, subtracting the average of the projected GDP growth rate in the current and following year. The indicator serves as a
proxy for the efficiency of credit allocation in the financial system.

Source: Average annual corporate borrowing rate from the International Monetary Fund (IMF), IFS, European Central Bank (ECB), and BOE;
GDP deflator data from World Bank; and projected GDP growth rates from the IMF WEO (annual average calculated from quarterly reports)

China’s Direct Financing Ratio for Debt Approaches Open-Economy
Average

Value of nongovernment outstanding debt securities as a percentage share of GDP,
2021vs.2010 (—)
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Calculated by dividing the value of total outstanding debt securities in the latest year by the country’s nominal GDP. South Korea’s
outstanding debt securities data are the sum of domestic and international securities data, as opposed to aggregated total data, which
risk double counting.

Source: World Bank, Global Financial Development collection, and Bank of International Settlements (BIS)
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FIGURE 3.1: ANNUAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021%) CONT.

The United States Leads in Direct Financing Ratio for Equity,
China Surpasses Smaller EU Market Economies

Stock market capitalization as a percentage share of GDP, 2021 vs. 2010 (—)
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The total market capitalization is a calculation of the country’s aggregated value of listed companies’ shares of stock. The measure is
then divided by the country’s GDP for the same year.

Source: Bloomberg and World Bank

China’s State Presence in Financial Institutions Banking Assets
Controlled by Private Firms

State ownership of top ten financial institutions by market capitalization, 2021 vs. 2010 (—)
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This indicator reflects the degree to which China’s financial system is controlled by government-owned institutions. For each of the top
ten financial institutions we use the percentage of shares owned by the government, then take the weighted average of the
institutions’ percentages based on institution market capitalization.

Source: Bloomberg and China Pathfinder calculations
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FIGURE 3.1: ANNUAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021%) CONT.

Market Economies Still Have Deeper Financial Institutions Than China
Financial Institutions Depth Index, 2021 vs. 2010 (—)
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This indicator captures bank credit to the private sector, the assets of the mutual fund and pension fund industries, and the size of life
and non-life insurance premiums. The index range is zero to one, where one represents the highest level of financial institution depth.
This indicator is a useful proxy for the sophistication of the financial system in terms of financial offerings available beyond the banking
system.

Source: International Monetary Fund (IMF) and China Pathfinder estimates

Financial Market Access in China Has Improved, Approaching France and
South Korea’s Levels
Financial Market Access Index, 2021 vs. 2010 (—)
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Theindex range is zero to one, where one indicates the highest level of financial market access. This indicator combines two variables:
(1) the percentage of market capitalization outside of top ten largest companies to proxy access to stock markets; and (2) bond market
access, estimated as the number of financial and nonfinancial corporate issuers on the domestic and external debt market in a given
year per one hundred thousand adults. This indicator illustrates the difficulties in accessing the stock market by smaller companies,
and also captures the number of issuers in the bond market.

Source: International Monetary Fund (IMF) and China Pathfinder estimates
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FIGURE 3.2: SELECTED SUPPLEMENTAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021%)

Size of China’s Financial System, Various Measures
Total social financing and bank assets as percentage share of GDP
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Total social financing is derived from the Chinese term $t =&l S =, a measure provided by the PBOC that looks at the total funds that the financial system
provides to the private sector of the real economy. This supplemental chart shows that social financing has gradually increased relative to GDP. This was
slowing down in recent years, but the government response to the pandemic led to a more rapid surge that is returning again over the last few months.

Source: PBOC and ChinaBond.

Changes in Lending Growth in China’s Financial System, Various Measures
Stock values, year-over-year percentage change
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This chart looks at various lending figures provided by the PBOC on a biannual basis. We see that lending growth decreased in the earlier part of the last
decade, particularly for corporates, corporate bonds, and bank assets. Growth had been increasing in the last couple of years but was disrupted by the
pandemic and its associated economic shock. Household lending has maintained the highest growth rate.

Source: The People’s Bank of China (PBOC).
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FIGURE 3.2: SELECTED SUPPLEMENTAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021*) CONT."

Return on Savings: Are Rates Reflecting Risk—and Market Forces?
Quarterly average, percentage
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Yu’e Bao SRERE, an investment product of Alibaba’s payment affiliate Ant Group released in 2013, is the world’s largest money market fund (as of 3Q 2017) and
represents the low-risk end of WMPs available to Chinese investors. Its yield curve tracks average WMP returns in general. The household savings deposits rate
is the interest rate that banks or financial institutions pay on the deposits made by households in China. The comparison is an indication of whether rates are
reflecting risk and market forces.

Source: Alipay and the People’s Bank of China (PBOC).

Share of State-Owned Enterprises in Total China Bond Issuance
RMB billions, percentage
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This chart shows the share of state-owned enterprises (SOEs) in total bond issuance. While recent reforms have made the bond market a more important part
of the financial system, it remains heavily dominated by SOEs.

Source: WIND and China Pathfinder calculations.
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FIGURE 3.2: SELECTED SUPPLEMENTAL INDICATORS: FINANCIAL SYSTEM DEVELOPMENT (2021*) CONT.

RMB Exchange Rate Fluctuations and Currency Intervention Proxy
Percentage
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The index measures the difference in twenty-day rolling measures of the standard deviations of close-to-close movements of the US dollar/renminbi
compared to an average of the same measures of volatility in other major currency pairs. The premise is that a purely market-driven currency should see
measures of that difference trend around zero. The persistence of the intervention proxy above zero over an extended timeframe is likely indicative of
intervention in the currency market.

Source: Bloomberg and China Pathfinder.

Bond Rating Distribution in China
Total balance of bonds outstanding, RMB (trillion)
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This shows a disproportionate amount of outstanding yuan-denominated bonds issued by financial institutions and companies receiving the highest rating
from Chinese credit raters. For reference, US bond ratings resemble more of a normal distribution.

Source: Wind.
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2.2 MARKET COMPETITION

FIGURE 4: COMPOSITE INDEX: MARKET COMPETITION, 2021
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Measure of market competition from O (low) to 10 (high). Source: China Pathfinder.

Definition and Relevance

Market economies rely on a pro-competitive environment where
firms face low entry and exit barriers, market power abuses are dis-
ciplined, consumer interests are prioritized, and government partic-
ipation in the marketplace is limited and governed by clear princi-
ples. Competitive markets are important to the overall development
of an economy because firms with competitors have greater incen-
tive to innovate and improve productivity. This adds diversity to the
market and higher quality growth.

2021 Stocktaking: How Does China Stack Up?

We chose the following annual indicators to benchmark China’s
market competition against open market economies.

Market Concentration

We measure overall market concentration across all industries
using the top five listed companies’ revenue as a share of total
industry revenue. The higher the proportion of total revenue that
the five firms make up, the more concentrated the industry. The
indicator is a simple average of the calculated proportions from 11
industries: communications, consumer discretionary, consumer sta-
ples, energy, financials, healthcare, industrials, materials, real estate,

technology, and utilities. The industry categorization is consistent
across all countries in the sample. For countries with industries com-
prising less than 50 listed companies, we use the top 10 percent of
the total firms in the industry instead of the top five. The indicator
was constructed in-house, based on manual data collection from
Bloomberg, to replace the Herfindahl-Hirschman Index that does
not publish new data at a high enough frequency for this project.®

This measure shows that China’s markets are less concentrated
than most major open economies in 2021. China, South Korea, and
the UK’s markets were considerably more concentrated in 2010 and
have seen rising competitiveness since. China’s size and large num-
ber of provinces likely contribute to its lower market concentration,
as provincial monopolies competing with each other can produce an
overall less-concentrated market. Economies of scale, which lead to
lower production costs for larger companies, contribute to increas-
ing market concentration for both capitalist and state-led systems.
This aggregate measure does not provide a fully nuanced perspec-
tive on the discrepancy between highly competitive sectors (mostly
in manufacturing) and oligopolistic sectors with heavy state domi-
nance in China (transportation and energy, among others). In some
sectors, low market concentration scores indicate too much compe-
tition or, in other words, fragmentation. In instances where there are
too many competing companies, inadequate capital discipline and
other market exit impediments lead to overcapacity that requires
firms to cut corners on necessary investments or export aggres-
sively to use idle capital assets.®

“Methodologies to Measure Market Competition,” Organisation for Economic Co-operation and Development, June 11, 2021, https://oe.cd/mmmc.

Caroline Freund and Dario Sidhu, “WP 17-3 Global Competition and the Rise of China,” Peterson Institute for International Economics, February 2017, https://www.piie.com/sites/
default/files/documents/wp17-3.pdf
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SOE Presence in the Top Ten Firms

One important determinant of market competition is the role of
SOEs in the economy. To replace the now-discontinued “Scope of
State-Owned Enterprises Index” compiled by the OECD, we calcu-
late the presence of SOEs in the top ten companies of each indus-
try. The top ten firms are determined based on market capitalization
as a share of the industry’s total market capitalization. The outcomes
for each company are then weighted according to its respective
market capitalization. This remedies the previous indicator’s inabil-
ity to reflect the massive assets held by Chinese SOEs as compared
to their counterparts in OECD economies. The process is repeated
for each of 11 industries listed in the market concentration indicator
description.

Bloomberg data on government ownership share for companies
in market economies accurately captured the extent of state own-
ership. For these countries, a company was considered an SOE if
the government owned 50 percent or more of its shares. However,
many Chinese SOEs’ largest shareholders are not clear-cut gov-
ernment entities such as the State-owned Assets Supervision and
Administration Commission (SASAC) of the State Council or Ministry
of Finance. The team used Chinese sources to conduct outside
research on Chinese companies, determining whether compa-
nies had key shareholders that were other SOEs, the Central Huijin
Investment Co. (a state-owned investment company), or Hong Kong
Securities Clearing Company (of which the Hong Kong government
is the largest shareholder). This supplemented the results that the
Bloomberg ticker offered.

For China, 43.6 percent of its top ten companies were SOEs. This is,
unsurprisingly, considerably above the open-economy average of 2
percent. SOEs’ role in China’s economy is one of the key differences
between the Chinese system and market economies. Compared
to 2010, Chinese SOEs make up a significantly lower proportion of
the top ten companies in 2021, with a difference of 10 percentage
points. However, from 2020 to 2021, the share of SOEs in the top
ten increased by 3.6 percentage points. This may suggest a shift
toward more state presence in Chinese markets beginning in the
last couple of years. For most of the market economies, state own-
ership in top firms slightly increased since 2010. ltaly was the most
notable example of this, where only 2.73 percent of its top ten firms
were SOEs in 2010, increasing to 6.36 percent in 2021. For South
Korea, the share of SOEs increased by nearly 1 percentage point
between 2020 and 2021, though the current proportion still has not
exceeded 2010’s levels. By comparison, the US has maintained no
state ownership in the top ten firms across its industries from 2010
t0 2021, and the UK’s low proportion of 0.9 percent has not changed
over the same duration.

PATHFINDER: 2022 ANNUAL SCORECARD

Foreign Direct Investment Restrictiveness

Openness to competition from foreign companies is a charac-
teristic of open market economies. The OECD’s FDI Regulatory
Restrictiveness Index is an established indicator to measure the
permissiveness of an economy to foreign competition.® China
scores 0.73 on an inverted scale from O (most restrictive) to 1 (least
restrictive), which is below the open market-economy average of
0.92. China has improved from its 2010 benchmark score of 0.53,
demonstrating significant movement in this area, although this prog-
ress is industry by industry and not general; an extensive negative
list approach is still maintained. China’s FDI restrictions have wors-
ened marginally since 2020. Market economies’ FDI restrictions
have stayed largely the same since 2010. Compared to 2010 FDI
restrictions levels, only Australia has increased restrictions in 2020
and then once again in 2021.

Rule of Law

Another key ingredient for a competitive marketplace is fair and
impartial enforcement of rules. The World Bank’s Rule of Law Index
captures the extent to which agents have confidence in the rules of
society, including elements such as the quality of contract enforce-
ment, property rights, and the courts. Our adjusted index ranges
from O to 5, with lower values representing less maturation of rule-
of-law-based governance. Here China is behind all market econo-
mies, with a score of 2.44 compared to the open economy average
of 3.79. There has been relatively little improvement for China since
2010 compared to other indicators. Interestingly, the data for most
of the OECD economies have shown backsliding since 2010. With
China slowly moving in the direction of open-market norms and
OECD economies slowly regressing from these norms, this indica-
tor shows both sides contributing to a shrinking gap.

Composite Score

Our Market Competition Composite Index, which represents a nor-
malized average of these annual indicators, puts China at 2 in 2021,
against an open-economy average of 6.92 (Figure 4). This is only a
small decrease from its 2020 score of 2.05. While the 2021 evalua-
tion of China’s market competitiveness shows sizable distance from
the other countries in our sample, China has progressed from its
2010 score of 1.4. China has competitive markets in many industries
and oligopoly dominance in others, including via state ownership.
Contestability of markets and fairness are diminished through lim-
itations on rule of law. The goal of “competitive neutrality” in regu-
lation of private and public-sector firms competing in the same seg-
ments—a crucial outcome at the heart of China’s 2001 World Trade
Organization (WTO) accession commitments—is still a distant one.

10 Blanka Kalinova, Angel Palerm, and Stephen Thomsen, “OECD’s FDI Restrictiveness Index. 2010 Update,” OECD Working Papers on International Investment, No. 2010/03,
Organisation for Economic Co-operation and Development, 2010, https://doi.org/10.1787/5km91p02zj7g-en.
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The composite scores meanwhile show that market competitive-
ness of top OECD economies is not a constant measure. Almost
all these economies received the highest scores for their 2010
market competitiveness and have seen a decline in scores since.
Regression on the market competition metrics from 2010 to 2021
was most severe for Italy and Spain, followed by Australia and
Canada. Another common trend was marginal decreases in market
competitiveness between 2020 and 2021, which occurred for all
market economies except for Australia, Germany, and the UK.

While we include a significant share of relevant variables, our data
coverage has some weaknesses. One of the most important defi-
ciencies is the unavailability of internationally comparable robust
data quantifying subsidies in China and other economies. We also
cannot accurately measure informal barriers to market competi-
tion—for example, informal discrimination against foreign and pri-
vate companies, industrial policies, or the presence of Communist
Party committees.

A Year in Review: China’s 2021 Market Competition
Policies and Developments

We update the abovementioned benchmark indicators yearly to
track the pace and direction of change. On a quarterly basis, we
take the pulse of various policy reforms that would move China
either closer or further from the average of market economies in
terms of its competition policy. From this exercise, we have selected
the three most significant developments that took place in 2021:

The Chinese government’s systematic crackdown on big tech led
to a sell-off that shaved $1.5 trillion or more off the value of technol-
ogy stocks in 2021. Government actions have included new regula-
tions; the summoning of executives from the largest firms to instruct
them on corporate social responsibility and patriotism; inspections;
hefty fines and more. In some instances, enforcement appeared
arbitrary, or the degree of implementation created uncertainty in the

market. The effects of the tech crackdown are already showing up
in the data: new hiring has fallen sharply in targeted sectors, accom-
panied by sweeping layoffs. And employment in sectors favored by
the government, such as hard-tech, is not compensating for these
declines. The micromanaging of certain industries will undermine
their dynamism and China’s ability to meet its growth objectives.

With the “double reduction” policy, China’s State Council forced all
after-school tutoring companies to become non-profits, devastat-
ing a sector that was valued at $100 billion in one fell swoop. While
some of the private tutoring giants have restructured and are now
pursuing other revenue streams, their market capitalizations have
not recovered. Many smaller companies have been obliterated.
According to data from the Ministry of Education released in early
2022, the number of offline and online private tutoring institutions
has been cut by 87 to 92 percent. When an entire sector is wiped
away because it fell out of favor with the Chinese government, it
gives investors and entrepreneurs in other sectors pause.

Last year, China’s government published a draft amendment to the
Anti-Monopoly Law (AML), which could lead to more intervention
in the market. The amendment specifically targets the digital econ-
omy, increases penalties on individuals and businesses that violate
the law, and extends the authority of the State Administration for
Market Regulation (SAMR) to conduct merger reviews. The change
to the AML may lead to a crackdown on problematic practices at
Chinese internet giants. But it also gives the Chinese government
more leeway to intervene in sectors based on CCP priorities.

In addition to tracking policy developments, we are also watching
higher-frequency, and often China-specific, indicators to gauge real-
time progress on market-oriented and liberal economic reforms.
These include more granular measures of state ownership in the
Chinese economy (such as monthly profits and employment by
ownership type and SOE return on assets), and FDI restrictions by
sector (Figure 4.2)

1 “Methodologies to Measure Market Competition,” OECD.
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FIGURE 4.1: ANNUAL INDICATORS: MARKET COMPETITION (2021%)

China’s Market Concentration Lower Than Most Market Economies’
Top five firms’ share of total sector revenue, 2021 vs. 2010 (—)
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The market concentration indicator measures the percentage of each sector’s revenue that the top five companies of that sector make up.
If five firms make up a higher percentage, then the market is considered more concentrated and less competitive. For sectors with less than
fifty listed companies total, the top 10 percent of companies are used (for instance, we use the top three firms to calculate the share of total
sector revenue if the sector has only thirty listed firms).

Source: Bloomberg

China Reduced Policy Restrictions on FDI, Other Economies Stagnated
FDI Openness Index, 2021 vs. 2010 (—)
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The FDI Restrictiveness Index measures statutory restrictions on FDI in twenty-two economic sectors. We use an inverse version of the
original index. The range is zero to one, where zero represents the least restrictions on FDI and one represents maximum restrictions on
FDI.

Source: Organisation for Economic Co-operation and Development (OECD)
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FIGURE 4.1: ANNUAL INDICATORS: MARKET COMPETITION (2021%) CONT.

State Ownership Remains Prevalent in Chinese Market
Proportion of SOEs in top ten companies, all sectors, 2021 vs. 2010 (—)
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The indicator defines a state-owned enterprise (SOE) as a company where the government holds at least a 50 percent share. The top ten

companies are determined by firms that have the highest market capitalization in their respective sectors. The process is applied across

eleven industries: communications, consumer discretionary, consumer staples, energy, financials, healthcare, industrials, materials, real
estate, technology, and utilities.

Source: Bloomberg

China’s Enforcement of Market Rules Improved Amidst Most Market
Economies’ Backsliding

Rule of Law Index, 2021 vs. 2010 (—)
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The Rule of Law Index reflects perceptions of the extent to which agents have confidence in and abide by the rules of society—in particular,
the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence. We adjust
the original range of -2.5 to 2.5 to one of zero to five for legibility reasons. Higher scores represent stronger governance.

Source: The World Bank’s Worldwide Governance Indicators (WGI)
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FIGURE 4.2: KEY SUPPLEMENTAL INDICATORS: MARKET COMPETITION (2021%)

Monthly Profits by Ownership
Percentage change year over year
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Source: National Bureau of Statistics industrial enterprise data.

Tech Crackdown Impacting Employment
New hires in crackdown-targeted sectors, Jan 2017 - June 2022, Percentage YoY
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Data on new employment in the gaming, ride hailing, social media, and e-commerce sectors is based on the date that the employees at the top companies in
each sector by market share reported on Maimai that they started working at the company.

Source: Maimai and National Bureau of Statistics.
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FIGURE 4.2: KEY SUPPLEMENTAL INDICATORS: MARKET COMPETITION (2021*) CONT.
SOE Share of Employment: Down but Not Out

SOEs’ percentage share of urban employment versus that of firms of other major ownership categories
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Based on annual employment data from the MOHRSS, we chart the SOE share of urban employment compared with other ownership categories. Collectives
and shareholding enterprises can also be considered state related.

Source: Ministry of Human Resources and Social Security (MOHRSS).

Returns on Assets by Firm Ownership
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Based on industrial enterprise data from NBS, we measure SOEs’ return on assets (ROA) compared with private, shareholding, and HKMT (Hong
Kong/Macau/Taiwan) & foreign enterprises. The ratio is calculated by comparing the 12-month profit and average assets of each ownership category. This
chart shows an overall decline in return on assets in China, and that SOEs’ return on assets still remain far lower than ROA in other firm ownership types.

Source: National Bureau of Statistics, China Pathfinder.
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FIGURE 4.2: KEY SUPPLEMENTAL INDICATORS: MARKET COMPETITION (2021*) CONT.

FDI Restrictiveness Index by Sector Category, China
Range of 0-1, where 1 is more restrictive
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This measure gauges the restrictiveness of a country’s FDI rules, across four restriction categories: foreign equity restrictions; discriminatory screening or
approval mechanisms; restrictions on key foreign personnel; and operational restrictions. Implementation issues are not addressed and factors such as the
degree of transparency or discretion in granting approvals are not taken into account. This chart shows significant improvement in China’s foreign direct
investment restrictions since 2014, particularly in secondary and tertiary sectors.

Source: OECD.
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2.3 MODERN INNOVATION SYSTEM

FIGURE 5: COMPOSITE INDEX: MODERN INNOVATION SYSTEM, 2021

2010 2021
o———=e

China
Australia
Canada
France
Germany
Italy

Japan

South Korea
Spain

United Kingdom
United States

Open economy average

10

Measure of Innovation Openness from O (low) to 10 (high). Source: China Pathfinder.

Definition and Relevance

Market economies rely on innovation to drive competition, increase
productivity, and create wealth. Innovation system designs vary
across countries, but market economies generally employ systems
that rely on government funding for basic research but emphasize
private sector investment; encourage the commercial application
of knowledge through the strong protection of intellectual property
rights; and encourage collaboration with and participation of foreign
firms and researchers, except in defense-relevant technologies.

2021 Stocktaking: How Does China Stack Up?

We chose the following annual indicators to benchmark China’s
track record against open market economies in terms of a modern
innovation system.

National Spending on Research and Development

R&D expenditures as a percentage share of GDP is an indicator to
measure R&D spending relative to comprehensive economic activ-
ity across the economies in our sample. Our data show that China
modestly increased its relative R&D spending from 1.7 percent in
2010 to 2.4 percent in 2021, but remains below the open-econ-
omy average and significantly below high-tech powerhouses such
as South Korea, Japan and the United States. Notably, these mar-
ket economies also experienced the highest increases in R&D

spending as a share of their GDPs since 2010. For instance, in 2021
South Korea’s R&D spending had increased 45 percent from its
2010 levels. However, high levels of R&D spending alone do not
always signal a productive use of capital in generating more innova-
tion. China is a cardinal example of this, with some industries, such
as commercial aviation, exhausting extensive resources over twenty
years—with little innovative development.

Venture Capital Attractiveness

Acknowledging the caveat in using R&D expenditures to approxi-
mate innovation, we also look at venture capital investment as a
share of GDP. Venture capital plays a key role in innovation-driven
entrepreneurship and shows the confidence of private sector inves-
tors in an economy’s ability to catalyze disruptive new technolo-
gies” The United States has long dominated global venture capital,
but data show the United Kingdom and South Korea beginning to
catch up in recent years. One of the most important new recipients
of global venture financing was China, which is evident in the big
leap from 2010 to 2021. However, state investment remains a major
driver of venture capital in China (through government guidance
funds and similar vehicles) and the recent crackdown on technology
firms and overseas IPOs may further reduce enthusiasm of private
and foreign investors for Chinese technology startups. Pressure
from the US related to semiconductors and other national securi-
ty-linked industries is also contributing to the waning enthusiasm.

12 Tristan L. Botelho, Daniel Fehder, and Yael Hochberg, “Innovation-Driven Entrepreneurship,” Working Paper 28990, National Bureau of Economic Research, 2021, https://www.

nber.org/system/files/working_papers/w28990/w28990.pdf.
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Private versus State-Funded Innovation

The ratio of business enterprise spending to government spending
on domestic R&D captures the role of private enterprises relative
to the state in innovation. China has improved dramatically since
2010 and scores higher than the open-economy average. Most mar-
ket economies have increased private spending relative to state
spending since 2010, though France, ltaly, Spain, and Canada still
trail far behind China when using this indicator data. China’s ratio
further improved from 2020 to 2021. However, this indicator only
accounts for direct government expenditures for innovation, does
not measure subsidies and other financial flows into innovation
(such as government guidance funds), and undercounts the level of
total government spending on innovation in China.

Triadic Patent Families Filed

As an indicator for the quality of innovation output, we use the
number of triadic patent families filed, controlled for GDP. Triadic
patent families are corresponding patents filed at the European
Patent Office, the United States Patent and Trademark Office, and
the Japan Patent Office. They are generally considered higher qual-
ity patents and, thus, offer a better perspective than purely looking
at the number of patents. China has filed more triadic patent fami-
lies in 2021 compared to 2010, but the progress is only incremen-
tal. China’s innovative quality, as measured by this indicator, falls far
below the open-economy average, which contrasts sharply with
China’s top global position in the count of overall patents filed.

International Attractiveness of a Nation’s Intellectual
Property

Another proxy for a country’s innovation output quality and global
relevance is receipts for payments from abroad for the use of
intellectual property (IP). Controlled for GDP, this indicator offers
perspective on the relative attractiveness of national IP to other
nations. China ranked last in this indicator for 2010, 2020, and 2021,
illustrating that rapid growth of patents in China has, thus far, failed
to generate internationally attractive IP. One caveat for this indica-
tor is that some of the input data may be subject to distortions from
international tax optimization practices and balance-of-payments
data quality problems. OECD countries such as Germany, Japan,
and Canada have seen sizable increases in receipts for IP as a
share of GDP since 2010, while the US has seen nearly a 15 percent
decrease in 2021 compared to 2010.

Strength of IP Protection Regime

To measure the protection of intellectual property, we use
the International Intellectual Property Index provided by the US
Chamber of Commerce’s Global Innovation Policy Center. The index
is composed of fifty individual indicator scores that look at both
existing regulations and standards, as well as their enforcement.
Because the index was not launched until 2012, we apply 2012 data
as a proxy for our 2010 baseline. China has a score of around 56 in
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2021, only a 1-point improvement since 2020, and well below the
open-economy average of 87.5. However, China has shown consid-
erable improvement from its 2012 baseline, when it had a score of
37. This long-run improvement reflects China’s efforts to strengthen
de jure protections and establish more reliable legal enforcement
mechanisms. Besides Australia, which has experienced a notable
decline in the strength of IP protection, all other market economies
have shown at least marginal improvement in scores since 2010.

Composite Score

Combining the above indicators, our Modern Innovation System
Composite Index puts China at 2.4 in 2021, against an average of
4.3 within our sample of the ten largest open market economies
(Figure 5). China has made progress toward a modern innovation
system since 2010, when it scored 1.5, but it still suffers from sub-
stantial institutional shortcomings (from heavy state intervention
to lagging IP protection) and shows a substantial gap in innovation
quality. China’s 2021 composite score also declined from the 2.6
that it received in 2020. On average, market economies have main-
tained the same scores in our comprehensive measure of a mod-
ern and open innovation system from 2010 to 2021. However, a few
economies such as the United Kingdom, France, and Australia, have
experienced considerable step-by-step declines in scores from
2010 to 2020, to 2021. The pandemic’s effects on innovation may
contribute to this phenomenon.

In terms of coverage gaps and caveats, we do not account for some
of China’s nonmarket features, such as the presence of SOEs in top
companies, that are relevant for innovation but already covered in
other clusters. We also face limits on the availability of national and
international data on specific elements of China’s innovation system
(such as subsidies or government guidance funds).

A Year in Review: China’s 2021 Innovation Policies
and Developments

We update these benchmark indicators yearly to track the pace and
direction of change. On a quarterly basis, we take the pulse of var-
ious policy reforms that would move China either closer or further
from the average of market economies in terms of its innovation
system. From this exercise, we have selected the most significant
developments that took place in 2021, all of which are steps to reg-
ulate or centralize data:

After designating data as a “factor of production,” alongside land,
labor, capital, and technology, in 2020, the Chinese government
took steps in 2021 which clarified its vision of data’s role in the econ-
omy. The Personal Information Protection Law (PIPL) and Data
Security Law (DSL), for example, restricted the use of data by pri-
vate corporations and flows of data beyond China’s borders.

The PIPL creates a centralized framework to protect the personal
data of Chinese consumers, while also restricting cross-border data
transfers. The law has only been in force for about a year, making
it difficult to assess its true impact. But one consequence is that it
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increases the risk for foreign companies in China to inadvertently
violate the PIPL when sharing data with foreign regulators to comply
with investigations.

The DSL increases the Chinese government’s control of domestic
data by requiring foreign authorities to obtain approval from the rel-
evant Chinese regulatory authorities before accessing it.

In 2021, the government’s steps to control data included the publi-
cation of a number of additional data-related draft measures and
regulations.” Overall, these policies promise to close China off fur-
ther from foreign data exchange. This increases the challenges of
doing business in China, including by stifling data-driven innova-
tion. The government’s far-reaching access to the data of private
Chinese citizens is also at odds with the “open innovation system”
that characterizes market economies.

In addition to tracking policy developments, we are also watching
several higher-frequency, and often China-specific, indicators to
gauge progress on market-oriented and liberal economic reforms.
Figure 5.2 shows a selection of these indicators including the num-
ber of researchers per one thousand people employed, the share
of foreign investors in venture funding rounds for Chinese compa-
nies, payments for the use of intellectual property, and the innova-
tive industry share in industrial value added.

13 These included Regulations on the Security and Protection of Critical Information Infrastructure, draft Management Measures for Data Security in the Field of Industrial and
Information Technology Sectors, draft Measures for Data Export Security Assessment, and a draft Network Data Security Management Regulation.
R
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FIGURE 5.1: ANNUAL INDICATORS: MODERN INNOVATION SYSTEM (2021¥)

South Korea, China, and the United States See Largest Relative Increases
in R&D Spending

R&D expenditures as a percentage share of GDP, 2021 vs. 2010 (—)
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This indicator looks at total research and development (R&D) expenditures as a percentage of GDP to ensure that those expenditures
are roughly comparable regardless of a country’s aggregate economic activity levels.

Source: UNESCO Institute for Statistics

China Surpasses Open-Economy Average in Venture Capital Investment
Venture capital investment as a percentage share of GDP, 2021 vs. 2010 (—)
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This indicator expresses total venture funding in an economy as a share of its total GDP. The criteria used to proxy for venture capital
investment into a country is as follows: all rounds of venture capital funding were included, but only completed deals were considered.
The web scraper mechanism pools information from individual deals and company data. To ensure that the data only captured venture
capital investment from a particular country, the query applied requirements that the company’s headquarters had to be located in
that country for it to be considered venture capital funding to the domestic market.

Source: PitchBook and World Bank

31




PATHFINDER: 2022 ANNUAL SCORECARD
FIGURE 5.1: ANNUAL INDICATORS: MODERN INNOVATION SYSTEM (2021%) CONT."

China Ahead of the United States and European Countries in R&D Funded
by Private Sector

Ratio of business enterprise spending to government spending on domestic R&D,
2021 vs. 2010 (—)
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This ratio looks at the size of business enterprise spending relative to government spending on domestic research and development
(R&D). The result is a ratio in which a higher number reflects a greater degree of R&D spending by business enterprises compared to
publicly funded R&D.

Source: Organisation for Economic Co-operation and Development (OECD), Australian Bureau of Statistics, and China
Pathfinder calculations

China’s Quality Innovation Output Lags Behind Most Advanced
Economies
Total triadic patents filed adjusted by GDP, 2021 vs. 2010 (—)
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A triadic patent family is a defined set of patents registered in various countries to protect the same innovation. Triadic patent families
are filed at three of these major patent offices: the European Patent Office (EPO), the Japan Patent Office (JPO), and the United States
Patent and Trademark Office (USPTO). We take the simple count of triadic patent families filed by country provided by the OECD and
divide it by each country’s respective GDP (in millions USD) to adjust the count by the size of that country’s economy.

Source: Organisation for Economic Co-operation and Development (OECD) patents by main technology and by International
Patent Classification (IPC)
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FIGURE 5.1: ANNUAL INDICATORS: MODERN INNOVATION SYSTEM (2021%) CONT.

Attractiveness of China’s IP Remains Low
Receipts of payments from abroad for the use of IP, as a percentage of a country’s annual GDP,
2021 vs. 2010 (—)
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We take the balance of payments data provided by the IMF and divide it by 2021 GDP from CEIC.
Source: International Monetary Fund’s (IMF’s) Balance of Payments Statistics Yearbook and data files, and CEIC for GDP data

China’s Intellectual Property Protection Developing, Though Gap
Between China and Market Economies Remains
Intellectual property protection index, 2021 vs. 2010 (—)
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The index is composed of fifty individual indicator scores that look at both existing regulations and standards, as well as their
enforcement. The index ranges from zero to one hundred, where higher scores indicate stronger IP protections.

Source: US Chamber of Commerce’s Global Intellectual Property Center
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FIGURE 5.2: KEY SUPPLEMENTAL INDICATORS: MODERN INNOVATION SYSTEM (2021%)

Number of Researchers, 2010 and 2020 Comparison
Persons per one thousand employed
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This is a proxy measure of innovation strength that can be used for cross-country comparisons. While showing improvement since 2010, China still lags in
number of researchers per one thousand employed compared to open market countries.

Source: Organisation for Economic Co-operation and Development (OECD) Main Science and Technology Indicators.

Composition of Investors in Venture Funding Rounds for Chinese Companies
Percentage
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Venture funding rounds in this indicator include completed venture capital (VC) rounds only. “Chinese companies” are defined as companies that have
headquarters in China. Hong Kong and Macau companies are not included in this data. To gather data on “foreign” investors, we define this category of
investors through association with companies having headquarters in countries other than China. “EU investors” include investors from the UK after 2020.
2022 represents data from January to September.
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M Chinese investors M US investors ™ EU investors M Other foreign investors

Source: PitchBook and China Pathfinder calculations.
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FIGURE 5.2: KEY SUPPLEMENTAL INDICATORS: MODERN INNOVATION SYSTEM (2021*) CONT.

Charges for the Use of Intellectual Property, Payments as a Share of GDP, 2021
Percentage share
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Payments for the use of IP are made by the country in question to acquire IP from other countries.
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