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Abstract

Using administrative registration records covering all firms in China, we recon-
struct the network of equity connections between state and private owners. We
show that the conventional dichotomy between state and private ownership is mis-
leading: large private owners typically maintain direct equity ties to the state, while
smaller private owners are linked indirectly through ownership chains. Consequently,
the expansion of China’s private sector over the past two decades is almost entirely
driven by the growth of state-connected private owners, with indirect connections
accounting for the vast majority of this increase. To illustrate the economic role of
these networks, we estimate marginal products of capital conditional on state con-
nection and examine the effects of U.S. technology controls. We find that firms with
state-connected private owners exhibit lower marginal products of capital and are
significantly less adversely affected by U.S. sanctions, in some cases even expand-
ing relative to unconnected firms. These patterns suggest that ownership networks
relax constraints faced by private firms and buffer them against adverse shocks.
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1. Introduction

China’s economic transformation over the past several decades is commonly described

as a shift from state to private ownership. The share of state-owned firms in industrial

output fell sharply between the late 1990s and early 2010s, leading many observers to

interpret China’s growth as the expansion of an increasingly independent private sector

— the triumph of “Markets over Mao.”1

In this paper, we show that this characterization is misleading. Using administrative

registration records that identify the owners of all firms in China, we document that the

distinction between state and private ownership is an incomplete description of how

firms are organized. Rather than a transition from state to private ownership, China’s

growth has been accompanied by the expansion of a large set of private owners that are

embedded in ownership networks linking them to the state.

We reconstruct these ownership networks by tracing firm-level equity links to iden-

tify ultimate owners and their connections. Our key organizing concept is the distance

between a private owner and the state in this network. A private owner is directly

connected to the state if it shares ownership in a firm with a state owner, and indirectly

connected if it is linked through chains of ownership across firms. This network-based

approach allows us to move beyond a binary classification of ownership and instead

characterize how private ownership is embedded within broader structures involving

the state.

We document three sets of facts about these ownership networks. First, connec-

tions between private owners and the state are widespread and vary systematically with

owner size. Large private owners are typically directly connected to the state through

joint ventures, while smaller private owners are more likely to be indirectly connected

or not connected at all. Second, beyond this size gradient, these connections are or-

ganized in ownership networks. Joint ventures account for a limited share of activity

but create pervasive links across owners, connections attenuate with distance from the

state, and they are more prevalent in sectors with a larger state presence.

Third, these networks fundamentally reshape how we interpret the rise of China’s

private sector. The expansion of the private sector over the past two decades is almost

1See Figure 1 in Hsieh and Song (2016). Also see Brandt and Zhu (2010), Lardy (2014), Song et al. (2011),
Zhu (2012).
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entirely accounted for by the growth of private owners connected to the state, with

indirect connections accounting for most of this increase.

These findings imply that a large share of economic activity classified as “private” is

in fact embedded in networks linking firms to the state. Understanding these networks

is therefore essential for interpreting both the evolution of China’s economy and the

mechanisms through which policy and shocks affect firms.

We then examine the economic role of these connections. Our hypothesis is that

ownership connections relax constraints faced by private firms, allowing them to access

financing, inputs, or regulatory support that would otherwise be difficult to obtain. If

so, connected firms should be associated with lower marginal products and better able

to absorb adverse shocks.

We evaluate this hypothesis in two settings. First, we merge the 2013 Annual Survey

of Industrial Firms with our registration data to estimate the firm’s marginal product of

capital (MPK). Using the industry-adjusted firm-level sales-to-capital ratio as a proxy,

we find that the MPK of directly connected private owners is close to that of state own-

ers, but substantially lower than that of indirectly connected private owners, and about

0.3 log points lower than that of unconnected private owners. We next study the effects

of U.S. technology controls using the Entity List, which restricts firms’ access to U.S.

technologies. We find that firms with connected private owners are less adversely af-

fected by these shocks and, in some cases, even experience increased sales relative to

firms with unconnected private owners.

Taken together, these results suggest that ownership networks linking private firms

to the state operate as a mechanism for relaxing constraints and shaping their response

to adverse shocks. More broadly, our findings point to an economic system in which

market activity is conducted by private firms but remains embedded in ownership net-

works linking them to the state.

The rest of the paper proceeds as follows. Section 2 describes the data and insti-

tutional background. Section 3 documents the ownership networks and presents the

main stylized facts. Section 4 examines the economic role of state connections using

evidence from MPK and U.S. technology controls. Section 5 concludes.
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2. Chinese Firm Registration Data

We use the firm registration records of the State Administration for Market Regulation.2

All Chinese firms are legally obligated to register with this body. In addition, the regis-

tration data identifies each firm’s immediate owners. These owners can be an individual

person, a “legal person,” or other private organizations (including the traded shares of

publicly listed companies).

Most legal-person owners are other firms, but we know that some are holding shells.

In most countries, we would not know the owners of holding shells but a key feature of

the Chinese data is that all Chinese holding shells as well as their owners also appear in

the registry.3 If the owners of the holding shells are themselves holding shells (which is

typically the case for large Chinese firms), we continue to trace ownership layers until

we find the “ultimate” owners.

Take the East Hope Group, a large conglomerate in the heavy metals and animal

food industries. The two dark circles at the bottom of Figure 1 represent two companies

in the Group, East Hope Aluminum and Dachang Mining, and the circles directly linked

to these firms represent their immediate owners.

The immediate owners of East Hope Aluminum, one of the largest alumina produc-

ers in China, are three holding shells, two registered in Hong Kong and one in China.

The immediate owners of the Chinese holding shell are two other holding shells that

are themselves fully owned by the family of the founder of the East Hope Group. For-

eign holding shells are not in the registration data, but we have evidence that the two

Hong-Kong holding shells are fully owned by the same East Hope family.4 East Hope

Aluminum is therefore wholly owned by East Hope’s family through a sequence of five

holding shells.

The immediate owners of Dachang Mining, a bauxite mining company, are five

state-owned firms and two private companies. One of the private companies (Mianchi

2Recent papers by Dai et al. (2019), Shi et al. (2020), Brandt et al. (forthcoming), Allen et al. (2019) and
Bai et al. (2025) use the same registration data to examine different questions.

3Foreign legal-person owners are not registered in China so we do not know their owners. Foreign
holding companies (“variable interest entities”) that do not formally own equity in the firm will not appear
among the owners. See Coppola et al. (2021) for estimates of the importance of Chinese “variable interest
entities.”

4See the announcement by Mingsheng Bank (http://stock.finance.sina.com.cn/hkstock/go/
CompanyNoticeDetail/code/01988/aid/488702.html).

http://stock.finance.sina.com.cn/hkstock/go/CompanyNoticeDetail/code/01988/aid/488702.html
http://stock.finance.sina.com.cn/hkstock/go/CompanyNoticeDetail/code/01988/aid/488702.html
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Figure 1: Owners of East Hope Aluminum and Dachang Mining

Note: East Hope Aluminum and Dachang Mining are the two dark gray circles at the bottom of the figure.
The other circles represent the owners of East Hope Aluminum and Dachang Mining. Dark gray circles
represent “real” private companies, light grey (suspected) holding shells, red for state-owned firms, and
blue for individual owners.

Yizhengcheng) is fully owned by East Hope’s family through a sequence of holding shells,

and the other private company (Sanmenxia Jinjiang) is fully owned by the Hangzhou

Jinjiang Group. The ultimate owners of Dachang Mining are therefore East Hope’s fam-

ily, the owners of the Hangzhou Jinjiang Group, and five state owned firms. This ex-

ample illustrates how ownership chains can link private owners to the state through

multiple layers of firms, motivating our network-based approach.

This example illustrates the logic we apply systematically to all firms in the data.

We work through each firm’s ownership chain until we identify their ultimate owners.5

These ultimate owners can be an individual person, a state owner, or a private orga-

5We calculate the shares of n ultimate owners in m firms as Z = [I−X]−1 Y where I is the identity
matrix, X is a m×m matrix of the ownership share of each firm in the other firms and Y is a m× n matrix
of immediate ownership share of the ultimate owners in each firm.
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nization (which includes the publicly traded shares of a listed company).6 We then

measure the connections in the form of joint ventures between these owners. In the

previous example, this exercise reveals that East Hope’s family is connected with five

state owned firms through their joint ownership of Dachang Mining.

The registry records the firm’s registered capital. Chinese law stipulates that owners

need to pay the “registered capital” into the company’s account, which represents the

maximum liability of the owners in the event of a default. Many sectors specify a mini-

mum registered capital, but generally registered capital is determined by the amount of

real business the firm needs to undertake. Registered capital is our primary measure of

firm size. Alternatives include paid-in capital, sales, employment, and total assets from

the annual inspection data. None of these measures, including registered capital, is per-

fect (see Appendix B for a discussion of the trade-offs). Given that our analysis requires

tracing firms back to 2000 and 2010, registered capital is the most suitable choice, as it

is consistently available throughout the entire period. For every owner, we add up the

registered capital of all the firms in which they have an equity stake weighted by their

ownership share of the firm, and call this the “owner’s capital.”7 Where necessary in the

subsequent analysis, we also provide results based on alternative measures.

Our analysis relies on administrative registration records from 2013 and 2019. Each

dataset contains records for all firms active in that respective year, as well as those that

had previously exited. We use the 2019 records to identify the owners and registered

capital of firms active in 2019, and the 2013 records to identify firms active in 2000,

2010, and 2013. We classify a firm as active in 2000 (or 2010) if it was established prior

to that year and had not exited by that time.8

Ownership and registered capital are recorded as of the most recent year a firm

appears in the dataset. Consequently, for firms active in 2019, we observe their con-

temporaneous ownership. For firms active in 2000 or 2010 that survived until 2013, we

assume their ownership structure matches what is reported in the 2013 data. For firms

that exited prior to 2013, we use the ownership structure recorded in their exit year as a

6Appendix A shows the number of ultimate owners and the registered capital share of each type of
ultimate owner.

7Owner’s capital is calculated as Z′KF where Z is a m × n matrix of the ownership shares of n owners
in m firms and KF is a m× 1 vector of the registered capital of m firms.

8Appendix A validates this imputation strategy by comparing the set of active firms in 2013 imputed
from the 2019 data against the actual firms observed in the 2013 data.
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proxy for their ownership in 2000 or 2010.9

3. State-Private Owner Networks

In this section, we document how these ownership connections vary with owner size,

how they are organized in networks, and how they shape aggregate outcomes across

Chinese firms.

In the previous section, we showed that East Hope’s family is connected with five

state-owned firms and the Hangzhou Jinjiang Group through their joint ownership of

Dachang Mining. This example illustrates how private owners can be linked to the state

both directly, through joint ventures with state-owned firms, and indirectly, through

connections with other private owners.

In this section, we examine how prevalent these ownership ties are across all Chi-

nese firms. We use the same approach as in the East Hope example—tracing ownership

chains to identify ultimate owners and their joint ventures—to characterize the struc-

ture of connections between private and state owners in the data.

We begin by examining all the companies in the East Hope Group (Dachang Mining

and East Hope Aluminum are only two of the companies in the group). There are a total

of 236 companies in 2019 in which East Hope’s family owns at least a 10% equity share.

Among these companies, 210 are wholly owned by the family and 26 are joint ventures.

Focusing on the joint ventures, 14 of them are with state owners. We will say then that

East Hope’s family is directly connected to the state via these joint ventures. The state

owners are typically much larger than East Hope itself. The average registered capital

of these state owners is 156 billion yuan: the equivalent number for East Hope’s family

is 27 billion.

The remaining 12 joint ventures are with 10 other private owners, and these private

owners are typically smaller than East Hope. The average registered capital of these

private owners is 7 billion yuan. Furthermore, 6 of these private owners do not have

investments with state owners, so their only connection to the state is via their joint

venture with East Hope. We will say that these 6 owners are indirectly connected to the

9Although the data includes registration updates, the completeness of these historical records varies
significantly across provinces and over time. See Appendix C for details.
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state.

We next show that the ownership ties observed in the East Hope Group hold more

generally across all owners in China. To do so, we use the following definitions:

• State Owners: A state owner is either a branch of central, provincial, city, or county-

level government, or a firm that is directly and wholly owned by a local govern-

ment or the central government.10

• “Directly” and “Indirectly” Connected Private Owners: Directly connected pri-

vate owners own at least 10% of a joint venture with state owners.11 Private own-

ers whose only connection with a state owner is via a joint venture with another

private owner are indirectly connected.

• “Distance” to the State: The minimum number of private owners between the

private owner and the state plus one, defined as di = minj∈Oi{dj} + 1, where Oi

is the set of owners directly connected to owner i. Distance equals 0 for state

owners and 1 for directly connected private owners such as East Hope’s family.

Indirect connections (distance > 1) imply that access to state-linked resources

can propagate beyond direct joint ventures through chains of private owners.

• “Downward” and “Upward” Connections: Consider two connected owners A

andB that have a joint venture together. IfB is more distant from the state thanA,

then A has a “downward” connection with B, and B has an “upward” connection

with A.

We summarize these links as three broad empirical regularities.

3.1. Connections with the state vary systematically with owner size

Fact 1: Large private owners are directly connected to the state.

We examine the relationship between owner size and direct connections to the state.

For each private owner, we measure size using owner’s capital, defined as the sum of

10See Appendix D for details.
11The state owner also has to own at least 10% of the joint venture.



9

registered capital across all firms in which the owner has an equity stake, weighted by

the owner’s share.

We classify a private owner as directly connected to the state if it owns at least a 10%

equity share in a joint venture with a state owner. Table 1 reports the fraction of private

owners that are directly connected to the state across bins of owner size.

The table shows a strong positive relationship between owner size and the likeli-

hood of a direct connection to the state. Among the 100 largest private owners, the

probability of a direct connection to the state is 75%, while it is substantially lower for

smaller private owners.

This pattern mirrors the East Hope example, where a large private owner is directly

connected to multiple state-owned firms through joint ventures. More broadly, it shows

that direct connections to the state are a pervasive feature of large private owners in

China.

Table 1: Connected Owners Among Top Private Owners, 2019

Top Top Top Top > Top
100 100-1k 1k-10k 10k-100k 100k

% State-Connected 88% 76% 70% 58% 6%

% Directly Connected 75% 61% 44% 17% .2%

% Indirectly Connected 13% 15% 27% 40% 6%

Connected Private Owners

% Capital in Upward JVs 34% 21% 25% 27% 40%

% with Downward JVs 83% 86% 79% 77% 37%

% Capital in Downward JVs 9% 13% 16% 24% 28%

Note: Table shows share of connected private owners within each size group of top private owners,
where the size of an owner is measured by the sum of its registered capital in all the firms it owns.
Directly connected private owners have joint ventures with a state owner. Indirectly connected
private owners have a joint venture with another private owner that has a connection with a state
owner. % Capital in Upward (Downward) JVs is the share of the owner’s capital in the joint venture
with another owner that is closer to (further from) the state. % with Downward JVs is the share of
owners that have equity ties to owners that are more distant from the state.

Fact 2: Smaller owners are more likely to be indirectly connected to the state or not

connected at all.
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Table 1 shows that smaller owners are more likely to be indirectly connected to the state,

whereas larger owners (such as East Hope’s family) are typically directly connected. For

example, about 40% of owners ranked between the top ten thousand and one hundred

thousand are indirectly connected to the state, compared to only 15% among the top

thousand owners. This pattern mirrors the East Hope example: while East Hope’s family

is directly connected to the state, several of its joint venture partners are connected only

indirectly through their relationship with East Hope.

The probability of being connected to the state (either directly or indirectly) also

declines with owner size. Among owners smaller than the top one hundred thousand,

the vast majority (94%) have no connection to the state.

3.2. Connections are organized in networks

Fact 3: Joint ventures account for a limited share of activity even among connected

private owners

In the case of the East Hope Group, although many of the companies in the group are

joint ventures, the majority of the companies are fully owned by East Hope’s family.

We now show that the same pattern holds more generally: even for connected private

owners, joint ventures typically account for only a limited share of their overall activity

but are pervasive in the network.

The first row in the bottom panel of Table 1 reports the share of an owner’s registered

capital accounted for by upward joint ventures.12 This share is typically around 30%

and exceeds 40% only for the smallest owners (those outside the top one hundred thou-

sand). Thus, even among connected private owners, joint ventures with larger or more

state-connected partners account for a minority of their total capital. This suggests

that even small ownership stakes may provide access to relationships or resources that

disproportionately affect firm behavior.

The last two rows of Table 1 examine downward joint ventures. First, about 83%

of connected private owners among the top one hundred thousand also have down-

12We define an owner’s upward (downward) JVs as those formed with another owner that is closer to
(further from) the state. By definition, the difference in distance to the state between any two owners of a
JV cannot exceed one.
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ward connections with other owners. This share declines significantly only for smaller

owners. Second, downward joint ventures account for a relatively small share of the

owner’s capital: about 9% for the top 100 owners, rising gradually as we consider smaller

owners.

This pattern suggests that even relatively small equity stakes can generate econom-

ically meaningful connections within the network, allowing ownership links to play a

role that is disproportionate to their share of capital.

Fact 4: Connected private owners are more prevalent in state-dominated industries

The evidence so far shows that ownership connections between private owners and

the state are organized in networks and that even small equity stakes through joint ven-

tures can generate economically meaningful links. A natural next question is how these

connections are distributed across industries. If ownership networks relax constraints

or facilitate access to state-linked resources, we might expect them to be more prevalent

in industries where the state plays a larger role.

We now examine whether the incidence of these connections varies systematically

with state presence across industries. To measure state-private connections at the in-

dustry level, we focus on joint ventures involving directly and indirectly connected pri-

vate owners, through which these owners establish links to state owners. An advantage

of this approach is that each joint venture is itself a firm assigned to a specific indus-

try, allowing us to aggregate these connections in a straightforward way. We therefore

measure the prevalence of state-private connections in an industry as the share of firms

that are joint ventures owned by directly and indirectly connected private owners.

Figure 2 shows that the prevalence of state-private connections is particularly high

in state-dominated industries. The figure plots, for each industry, the share of joint ven-

tures owned by directly connected private owners (red hollow circles) and by indirectly

connected private owners (blue filled circles) against the state share of the industry.

There is a clear positive relationship, especially for directly connected private owners.

An OLS regression of the share of joint ventures owned by directly connected private

owners on the state share yields a coefficient of 0.74 (s.e. = 0.06, R² = 0.59). The corre-

sponding coefficient for indirectly connected private owners is smaller but still positive,

at 0.19 (s.e. = 0.05, R² = 0.16).
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Figure 2: State-Private Connection vs. State Share in Industry

State Share in Sector

Note: Each observation is a two-digit industry in 2019. Red hollow circles plot the share of joint ventures
owned by directly connected private owners (y-axis) vs. the state share in the industry (x-axis). Filled blue
circles show the share of joint ventures owned by indirectly connected private owners. The size of a circle
measures the size of the industry.

3.3. State-Private connections shape aggregate outcomes

Fact 5: Connected private owners account for almost all the increased share of private

owners

The evidence above shows that connections are more prevalent in state-dominated

industries. We now examine whether this pattern is reflected in aggregate trends in

ownership over time. A well-known feature of China’s growth is the decline of the state

sector and the expansion of the private sector. The top panel of Table 2 shows that, in

the registration data, the share of private owners in total registered capital increased

by 24 percentage points between 2000 and 2019. The next two columns show that

the share of state-connected private owners increased by 17 percentage points over the

same period. Thus, around 70% of the increase in the private share reflects the expan-

sion of the connected private sector. Moreover, most of this increase is driven by owners
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that are indirectly connected to the state, rather than those with direct equity ties to

state owners. These patterns indicate that connections to the state do not primarily

operate through ownership control, but through network linkages.

The bottom panel reports the share of registered capital accounted for by state own-

ers that invest in private firms. We consider two definitions of the state share. The first

is based on equity ownership, corresponding to the measure used for private owners in

the top panel. The second is based on control: we identify firms in which a state owner

is the controlling ultimate owner and allocate all of the firm’s registered capital to that

owner.13 We also consider a definition in which all state owners are treated as a single

collective owner and identify firms for which the state sector is the controlling ultimate

owner.

The results are shown in the bottom panel of Table 2. Column 1 shows that the

equity share of state owners declines by 21 percentage points between 2000 and 2019.

Columns 2 and 3 report the share of registered capital controlled by state owners, where

state owners are treated either as separate entities (column 2) or as a single collective

owner (column 3). The decline is even larger under these control-based measures.

The share of registered capital controlled by state owners falls by 24 percentage points

when each state owner is treated separately and by 25 percentage points when the state

is treated as a collective owner. These patterns suggest that the expansion of private

connections to the state is not primarily reflected in direct state control, but instead

operates through broader network linkages.

As a robustness check, we replicate the analysis using the annual inspection data for

2013 and 2019, which report sales, employment, and total assets. Table 3 presents the

ownership shares computed from these alternative measures. The changes between

2013 and 2019 are generally consistent with those based on registered capital in Table 2:

the share of connected private owners increases across all three measures, while the

share of connected state owners declines. Notably, connected private owners account

for 97% and 71% of the increase in the private share of sales and employment, respec-

13When a firm has no immediate legal-person owner, we define its controlling ultimate owner as the
owner with the largest equity share. When the firm has immediate legal-person owners, we first identify
the controlling ultimate owners of those legal persons and then replace the firm’s immediate legal-
person owners with their corresponding controlling ultimate owners. This allows us to identify the firm’s
controlling ultimate owner as the ultimate owner with the largest controlling share.
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Table 2: Share of Connected Owners in Registered Capital, 2000-2019

Share of Private Owners

Directly Indirectly
All Connected Connected

2000 53.0% 12.8% 4.2%

2010 64.3% 13.5% 11.1%

2013 67.3% 13.8% 15.1%

2019 76.7% 15.3% 18.4%

Share of Connected State Owners

Control Rights
Cash Flow Separate Owners One Owner

2000 43.7% 47.4% 51.3%

2010 33.8% 36.5% 39.1%

2013 31.0% 33.5% 36.0%

2019 22.4% 23.6% 26.1%

Note: Top panel shows share of private owners in total registered capital. Directly connected private
owners have joint ventures with state owners. Indirectly connected private owners are linked to
the state through another private owner. “All private” includes unconnected and connected private
owners. Bottom panel shows share of state owners with joint ventures with private owners. “Cash
flow” shows ownership share of connected state owners. “Control rights” allocate all the registered
capital of a firm to the state owner if the state owner is the controlling shareholder. “Separate Owner”
treats each state owner as an individual owner; “One Owner” treats all state owners as one owner.

tively. The total assets of connected private owners grew particularly rapidly; their share

increased by 8.9 percentage points, whereas the share of unconnected private owners

declined by 4.4 percentage points.

Fact 6: The number of private owners connected to the state has increased

We now examine how this expansion occurred by analyzing how these ownership net-

works have grown over time. In particular, we show that this increase reflects a rapid

expansion in the number of private owners connected to the state, both directly and

indirectly.

Figure 3 shows, by distance to the state, the average number of downward connec-



15

Table 3: Share of Connected Owners in Other Financial Indicators, 2013 and 2019

Private Owners Connected State Owners

Directly Indirectly
All Connected Connected Cash Flow

Panel A: Sales

2013 68.6% 17.2% 14.2% 30.7%

2019 76.3% 21.6% 17.3% 23.2%

Panel B: Employment

2013 86.7% 9.4% 14.1% 11.9%

2019 90.5% 9.4% 16.8% 8.7%

Panel C: Total Assets

2013 60.0% 20.1% 12.8% 39.0%

2019 64.5% 27.6% 14.2% 34.6%

Note: Panel A, B, and C show share of private owners and connected state owners in total sales,
employment, and total assets. Directly connected private owners have joint ventures with state
owners. Indirectly connected private owners are linked to the state through another private owner.
“All private” includes unconnected and connected private owners. Connected state owners have joint
ventures with private owners.

tions per owner (left panel) and the number of connected owners (right panel) in 2000,

2010, and 2019. By definition, state owners have distance = 0, while private owners

have distance > 0. The number of state owners that have joint ventures with private

owners is roughly constant over this period. However, the average number of joint

ventures per state owner increases sharply, from 6.4 in 2000 to nearly 14 by 2019.

This increase in the number of joint ventures per state owner leads to a large ex-

pansion in the number of private owners directly connected to the state (distance = 1),

which nearly doubled between 2000 and 2019. This expansion reflects the growing role

of state-linked networks in connecting private owners to the state over time.

The right panel also shows that the number of private owners indirectly connected

to the state increases substantially over time. This effect is particularly pronounced for

owners that are very distant from the state. The number of owners with distance > 5

rises from around 3 thousand in 2000 to more than 1.5 million by 2019.
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Figure 3: Increase in Number of Connected Owners, 2000-2019

Connections per Owner # Connected Owners

Distance to State Owners

Note: Left panel shows the average number of downward connections per state or private owner by distance
to the state in 2000, 2010, and 2019. Right panel shows the total number of connected state and private
owners (in thousands) by distance to the state in 2000, 2010, and 2019. Distance = 0 are state owners,
Distance = 1 are private owners with investments from state owners, and Distance > 1 are private owners
that do not have direct investments from state owners.

This large increase in the number of indirectly connected owners is driven by two

forces: the increase in the number of private owners directly connected to the state

(distance = 1) and the increase in the number of downward connections per private

owner (left panel of Figure 3).

More formally, the change in the number of connected owners can be decomposed

as

∆N

(
1 +

d∗−1∑
d=2

d−1∏
s=1

Cs

)
+N

d∗−1∑
d=2

∆

(
d−1∏
s=1

Cs

)
,

where N is the number of owners directly connected to state owners, Cs is the number

of downward connections per owner at distance s, and d∗ is the maximum distance of

a connected firm. The first term captures the effect of the increase in the number of

directly connected owners, holding fixed the number of connections per private owner.

The second term captures the effect of the increase in the number of connections per
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private owner, holding fixed the number of directly connected owners.

This decomposition shows that most of the increase in the number of connected

owners is driven by the second term. Specifically, the increase in investments by private

owners in other firms accounts for 98.9% of the increase in the number of connected

owners over the 2000–2010 period, and for 84.1% over the 2010–2019 period. These

results indicate that the expansion of the network is driven primarily by increased con-

nectivity among private owners, rather than by an increase in the number of state own-

ers. In this sense, the growth of connected private ownership reflects the propagation

of connections through private-to-private linkages.

4. Financial Frictions and U.S. Technology Controls

The evidence in Section 3 shows that private owners are widely connected to the state

through ownership networks and that these connections have become increasingly im-

portant over time. We now examine the economic role of these connections.

Our empirical tests are motivated by the hypothesis that ownership connections

relax constraints on access to inputs and policy support faced by private firms. If this is

the case, connected firms should be associated with lower marginal products and better

able to absorb adverse shocks. We examine this mechanism in two settings: finan-

cial frictions and exposure to adverse shocks through U.S. technology controls. These

two settings provide complementary tests of the same mechanism: whether ownership

connections relax constraints in the face of frictions and negative shocks.

4.1. Financial Frictions

The literature has extensively studied the private sector’s limited access to external fi-

nance.14 A natural question is whether ownership connections help alleviate the finan-

cial frictions faced by private owners. We merge the 2013 Annual Survey of Industrial

Firms with our registration data and use the industry-adjusted firm-level sales-to-fixed

assets ratio as a proxy for MPK (Hsieh and Song, 2016). We then aggregate this to the

owner level by computing the average log MPK across all firms held by the owner and

using unconnected private owners as the baseline.

14See, for example, Allen et al. (2005); Song et al. (2011); Hsieh and Song (2016).
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The results, plotted in Figure 4, are consistent with this hypothesis. The solid line

plots the average MPK against the owner’s distance to the nearest state owner, with

dashed lines indicating two-standard-deviation confidence intervals. Relative to un-

connected private owners, state owners’ MPK is 0.38 log points lower. The MPK of

directly connected owners is only slightly higher than that of state owners, with a gap

of merely 0.02 log points. In contrast, the MPK of indirectly connected owners is signif-

icantly higher. For instance, second-layer owners exhibit an MPK 0.09 log points higher

than that of first-layer (directly connected) owners. Moreover, while MPK continues

to increase with distance to the state, even the remotely connected tenth-layer private

owners maintain an MPK 0.1 log points lower than that of unconnected owners. This

gradient suggests that state connections not only relax financing constraints for private

owners, but that the magnitude of this financial support depends critically on their

distance to the state in the ownership network.

4.2. U.S. Technology Controls

We identify all companies on the U.S. entity list located in China.15 Their English names

and aliases are translated into Chinese using large language models to facilitate merg-

ing with our registration records. This procedure yields 335 matched firms that were

active at the end of 2019. Among these, 53 were added to the Entity List in 2019 or

earlier, and the remaining 282 were added between 2020 and 2025. We obtain firm-

level sales, total assets, and employment data from the Annual Inspection Dataset for

the empirical analyses in this section.

Our empirical analysis is at firm level. We distinguish three types of firms: those

owned by state owners (with at least one state owner), those owned by connected pri-

vate owners (i.e., private owners directly or indirectly linked to the state, but without a

state owner), and those owned by unconnected private owners. There are 95 and 116

firms owned by state and connected private owners, respectively, accounting for 88%

and 11% of sales, 82% and 16% of total assets, and 53% and 35% of employment among

all targeted firms. We use these data for the empirical analyses in this section.

We find that firms owned by state and connected private owners are significantly

15The Entity List is obtained from the Bureau of Industry and Security’s website: https://www.bis.gov/
regulations/ear/744.

https://www.bis.gov/regulations/ear/744
https://www.bis.gov/regulations/ear/744
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Figure 4: MPK vs. Distance to State Owners

Distance to State Owners

Note: The firm-level MPK (sales-to-fixed assets ratio) is computed using the 2013 Annual Survey of
Industrial Firms merged with the registration data, subtracting the industry median. The owner-
level MPK is obtained by averaging log MPK across all firms in which the owner holds at least 10%
equity, using the average of log MPK of unconnected private owners as the baseline. The figure plots
the owner’s log MPK against its distance to the nearest state owner. Dashed lines show confidence
intervals at two standard deviations. Distance = 0 are state owners; Distance = 1 are private owners
with direct investments from state owners; Distance > 1 are private owners indirectly connected to
the state.

more likely to be targeted than unconnected private firms, even after controlling for

firm size, industry and firm age fixed effects. Among firms owned by state and con-

nected private owners, the likelihood decreases significantly in the firm owners’ dis-

tance to state owners.

To identify the causal effects of Entity List inclusion, we combine propensity-score

matching with a difference-in-differences estimator. We estimate the propensity scores

using industry, private owner’s distance to state owners, firm size and age.16 For each

listed firm, we select control firms using matching with replacement.17 Our baseline re-

sults use four matched control firms per treated firm, yielding 701 control firms matched

16The maximum distance to state owners among connected private owners is 38. We set the distance to
99 for firms owned by unconnected private owners.

17We impose a common support restriction by excluding treated firms whose propensity scores fall
outside the range of scores in the potential control group.



20

to 282 Entity List firms.18

Columns 1-3 in Table 4 report the baseline difference-in-differences estimates for

the consequences of being added to the Entity List. Columns 1 and 2 show that the post-

listing change in sales and total assets is significantly positive, whereas employment

experiences an insignificant decrease (Column 3).19

Table 4: Effects of Inclusion on U.S. Entity List

Sales
Total

Assets
Employ
-ment Sales

Total
Assets

Employ
-ment

Entity List 0.236 0.311 −0.020 −0.233 −0.359 −0.434
(0.104) (0.084) (0.042) (0.218) (0.180) (0.091)

Entity List × State 0.275 0.457 0.385
(0.262) (0.214) (0.108)

Entity List × Connected Private 0.875 1.174 0.627
(0.260) (0.212) (0.108)

Observations 6,158 6,163 6,179 6,158 6,163 6,179

R-squared 0.822 0.833 0.894 0.823 0.834 0.895

Note: Dependent variables are log (sales + 1), log (total assets + 1), and log (employment + 1).
Independent variables are indicator variables for being on the entity list (row 1), on the entity list and
a state firm (row 2), and the entity list and a connected private firm (row 3). Table reports difference-
in-differences estimates after propensity-score matching. For each firm being added to the Entity
List, we match with four control firms using the propensity score estimated from the logit model.
Siblings of targeted firms are excluded from the pool of potential control firms. Firms added to the
Entity List in or before 2019 are excluded from the logit regressions (there are 53 such firms). All
specifications include firm fixed effects and year fixed effects. Standard errors in parentheses.

Columns 4-6 explore heterogeneity across different types of ownership networks

by augmenting the baseline difference-in-differences specification with interactions

between the post-listing indicator and indicators for being owned by state and con-

nected private owners. The firms owned by unconnected private owners (the baseline

group) experience a decline in sales, total assets, and employment, with the latter two

statistically significant. State ownership provides a buffer against this negative impact,

significant for total assets and employment but insignificant for sales. However, the

18As a robustness check, Tables A.7 and A.8 in the appendix report the results by matching each listed
firm with 8 and 16 control firms, respectively. Our main findings remain highly robust.

19The absence of a significant negative effect on targeted firms is consistent with Lerner et al. (2026),
who show that the impact of Entity List inclusion on the firms’ subsequent innovation output is minimal.
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Table 5: Effects of Inclusion on U.S. Entity List on Sibling Firms

Sales
Total

Assets
Employ
-ment Sales

Total
Assets

Employ
-ment

Entity List −0.060 −0.060 0.044 0.593 0.726 0.336
(0.020) (0.016) (0.007) (0.334) (0.273) (0.112)

Entity List × State −0.707 −0.840 −0.308
(0.335) (0.274) (0.113)

Entity List × Connected Private −0.341 −0.477 −0.200
(0.338) (0.276) (0.114)

Observations 850,654 853,605 856,182 850,654 853,605 856,182

R-squared 0.772 0.776 0.866 0.772 0.776 0.866

Note: Sibling firms are other firms owned by the same ultimate owners of firms that were included
on the entity list. Dependent variables are log (sales + 1), log (total assets + 1), and log (employment
+ 1). Independent variables are indicator variables for being on the entity list (row 1), on the entity
list and a state firm (row 2), and the entity list and a connected private firm (row 3). Table reports
difference-in-differences estimates after propensity-score matching. For each firm being added to
the Entity List, we match with four control firms using the propensity score estimated from the logit
model. Siblings of targeted firms are excluded from the pool of potential control firms. Firms added
to the Entity List in or before 2019 are excluded from the logit regressions (there are 53 such firms).
All specifications include firm fixed effects and year fixed effects. Standard errors in parentheses.

buffer is much stronger and highly significant for firms owned by connected private

owners, which increase their sales by 0.88 log points, total assets by 1.17 log points, and

employment by 0.63 log points compared to unconnected private firms. These results

support the view that connections to the state relax constraints faced by private firms,

allowing connected firms to better absorb negative shocks and, in some cases, expand

when unconnected firms contract.

We then examine whether the effects extend beyond the targeted firms themselves.

Columns 1-3 in Table 5 show the estimates for the siblings of Entity List firms, which

are defined as firms that share the same ultimate owner as the targeted firms but are

not themselves on the Entity List. We find a significant negative spillover effect on

sales (−0.06, column 1) and total assets (−0.06, column 2), while employment expe-

riences a significant positive effect (0.04, column 3). Columns 4-6 show that these

responses exhibit substantial heterogeneity across ownership types. The siblings of

unconnected private firms experience a significant positive effect on sales (0.59, col-
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umn 4), total assets (0.73, column 5), and employment (0.34, column 6), suggesting a

substitution mechanism: when unconnected targeted firms are hit, they shift their sales

and operations to their unsanctioned siblings. In contrast, the positive substitution

effect is absent for siblings within connected ownership networks, as these firms are

largely shielded from the direct shock and thus face no compelling need to reallocate

business internally. The contrast suggests that unconnected firms rely on reallocating

activity across affiliated firms to cope with shocks, whereas connected firms are less

constrained and therefore have less need to adjust through internal reallocation. This

pattern is consistent with ownership connections alleviating constraints at the firm

level.

5. Discussion

Our findings suggest that ownership connections to the state primarily operate by re-

laxing constraints faced by private firms. Rather than a simple dichotomy between state

and private ownership, a large share of economic activity takes place in a “gray zone” in

which private owners are linked to the state through ownership networks.

These connections appear to improve access to financing, inputs, regulatory ap-

provals, and entry into sectors where private firms would otherwise face barriers. In

this sense, ownership networks function less as instruments of control and more as

channels that expand the scope of private firms’ activities.

The experience of the East Hope Group illustrates this mechanism. East Hope Alu-

minum was originally a joint venture between East Hope and Huanghe Aluminum and

Electricity, a state firm owned by the city of Sanmenxia. This partnership enabled East

Hope to enter the alumina market, which at the time was reserved for the state-owned

company Chinalco. More broadly, the prevalence of such partnerships in state-dominated

sectors suggests that similar arrangements have allowed private firms to enter sectors

where the state plays a dominant role.

If ownership connections alleviate constraints faced by private firms, the expansion

of these networks may contribute to aggregate productivity and economic growth by

facilitating the reallocation of resources toward more productive uses. An alternative

interpretation is that the expansion of connected private ownership reflects the “grab-
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bing hand” of the government, with ownership ties used to exert control over private

firms. Under this view, the growth of the connected sector represents a form of implicit

taxation or political control that could limit firm growth.

However, several facts documented in this paper are difficult to reconcile with the

“grabbing hand” interpretation. State owners hold only small equity stakes in the firms

they are connected to, the share of economic activity controlled by the state has de-

clined even more than its ownership share, private owners have increasingly formed

connections with other private owners, and these connections are especially prevalent

in state-dominated sectors even when the state does not hold equity in indirectly con-

nected firms. Moreover, if the state were extracting from connected firms, we would

expect their marginal products to be higher than unconnected firms, not lower — and

connected firms expand rather than contract when hit by adverse shocks, the opposite

of what a taxed firm would do.

Overall, our findings suggest that China’s private sector is not composed of firms

operating independently of the state, but of firms embedded in ownership networks

that link them to it. These networks shape how firms respond to shocks and policy, and

represent a central organizational feature of economic activity in environments where

formal institutions are incomplete.
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Online Appendix
The Expansion of State-Connected Private Owners in China

(Not for publication)

A Summary Statistics

Table A.1 shows the number of active firms and owners. Table A.2 shows the share of registered

capital owned by the different groups of owners. Table A.3 compares the data on the owners in

2013 inferred from the 2019 data with the data on owners in the 2013 data.

Table A.1: Number of Firms and Ultimate Owners, 2000-2019

Firms
Owners

All State Individuals Other

2000 3,856 5,633 188 4,869 576

2010 9,462 19,403 110 18,832 461

2013 14,027 29,132 98 28,597 437

2019 37,462 62,869 127 62,276 466

Note: Table shows number of firms and owners (in thousands) in each year in the registration data.
Other includes private organizations and publicly traded shares of listed companies.

Table A.2: Registered Capital Share of Ultimate Owners, 2000-2019

State Individuals Other

2000 47.0% 23.8% 29.2%

2010 35.7% 39.6% 24.6%

2013 32.7% 45.3% 22.0%

2019 23.3% 60.6% 16.2%

Note: Table shows registered capital share of state owners, individual owners, and other private
organizations.

1
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Table A.3: Inferred vs Real 2013 Data

Real Inferred

# Active Firms 14,027,136 14,014,510

# Ultimate Owners 29,132,040 30,700,192

State 98,252 115,603

Private 29,033,789 30,584,589

% Registered Capital

State 32.7% 34.1%

Private 67.3% 65.9%

Note: “Real” uses the 2013 data. “Inferred” uses the 2019 data to calculate the statistics of firms and
owners in 2013.

B Registered Capital and Alternative Size Measures

Under Chinese Company Law, a firm’s registered capital is the total subscribed capital of all

shareholders stipulated in the company’s articles of association and registered with the mar-

ket regulation authority. It represents the upper limit of shareholders’ limited liability to the

company. Paid-in capital is the portion of the registered capital that shareholders have actually

contributed to the company.20

The concept of registered capital was introduced when the Company Law was first enacted

in 1993, whereas paid-in capital was introduced in the 2005 revision. Prior to the revision, the

law required firms to pay the full amount of registered capital at founding—that is, paid-in

capital was necessarily equal to registered capital. The 2005 revision relaxed this requirement,

allowing most firms to pay no less than 20% of registered capital at founding, with the rest

settled within two years. The 2013 revision of the Company Law and the subsequent registra-

tion system reform in early 2014 eliminated these contribution requirements for most firms.21

Thereafter, paid-in capital was no longer a registered item. Instead, firms were required to

disclose it in annual inspection.

Table A.4 summarizes the variables available in each year from the two data sources we

use. The Firm Registration Data provide registered capital and paid-in capital, while the Annual

Inspection Data provide paid-in capital as well as sales, total assets, and employment. The

availability of these variables varies across years: the Annual Inspection Data are only available

for 2013 and 2019, and paid-in capital is missing from the registration records in 2019.

20Company Law of the People’s Republic of China.
21Notice of the State Council on Issuing the Scheme for the Registration System Reform of Registered

Capital.

https://www.gov.cn/yaowen/liebiao/202312/content_6923395.htm
https://www.gov.cn/zwgk/2014-02/18/content_2611545.htm
https://www.gov.cn/zwgk/2014-02/18/content_2611545.htm
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Table A.4: Data Availability by Year and Source

Firm Registration Data Annual Inspection Data

Registered
Capital

Paid-in
Capital

Paid-in
Capital Sales

Total
Assets

Employ
-ment

2000 Y Y

2010 Y Y

2013 Y Y Y Y Y Y

2019 Y Y Y Y Y

Note: “Y” indicates the variable is available in that year. Firm Registration Data are from
the State Administration for Market Regulation. Annual Inspection Data are self-reported
by firms during the annual inspection process.

Since the Annual Inspection Data are only available for firms that were active and filed

reports in 2013 and 2019, we cannot infer sales, total assets, or employment for earlier years

such as 2000 and 2010. Our choice of firm size measure therefore primarily concerns registered

capital versus paid-in capital from the Firm Registration Data.

Before 2013, registered and paid-in capital were very similar. Table A.5 merges the Firm Reg-

istration Data with the Annual Inspection Data and the Annual Survey of Industrial Firms across

different years, and regresses log registered capital (Panel A) and log paid-in capital (Panel B) on

log sales, log total assets, and log employment. The pre-2013 results for the two measures are

closely aligned, consistent with the fact that, prior to the 2014 reform, contribution require-

ments kept paid-in capital closely tied to registered capital.

However, the registration system reform in early 2014 eliminated contribution requirements

for most firms, causing the correlation between the two measures to decline from 0.69 in 2013

to 0.31 in 2019. Legal scholars have noted that under the new registration system, a large

number of firms set excessively high registered capital with extraordinarily long contribution

periods, effectively stripping registered capital of its substantive function as an indicator of a

firm’s financial strength.22 The regression results in Table A.5 corroborate this observation: in

2019, the R2 values for registered capital are substantially lower than those for paid-in capital.

Paid-in capital, however, suffers from its own limitations. The share of firms reporting zero

paid-in capital rose from 13.9% in 2013 to 39.5% in 2019, and the share with missing values

22See Liu, Yan, “The Logic and Path of the Reform of the Capital System under the Company Law,”
Chinese Journal of Law, 2014, (5), 32–56.
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increased from 6.0% to 28.5%. This attrition is also reflected in the smaller sample sizes for

Panel B in Table A.5. More importantly, among firms reporting zero or missing paid-in capital,

34.7%, 48.5%, and 65.5% reported positive sales, total assets, and employment, respectively.

Thus, while paid-in capital may be a more reliable measure of firm size in the 2019 data, only

roughly one-third of firms report positive paid-in capital. Whether these firms constitute a

representative sample is questionable, as larger firms and state-owned firms are more likely

to comply with the annual inspection reporting requirement.

We therefore choose registered capital as our primary measure of firm size. Note that our

focus is on shares of registered capital, rather than absolute levels. This alleviates concerns

about inflated reporting of registered capital. As a robustness check, we also report results based

on sales, total assets, and employment for 2013 and 2019 in the main text.

C Inferring Historical Data

After a firm is registered and established, it may apply to the market regulation authority to

update its registration information. Changes relevant to this study include updates to share-

holders, ownership shares, registered capital, and firm name. Once a change is approved, the

Firm Registration Data reflect the updated information. A separate table in the Firm Registra-

tion Data records these changes in text form. Table A.6 illustrates a shareholder change record.

As noted in the main text, we have access to two versions of the Firm Registration Data,

2013 and 2019, which represent snapshots of the registry at the end of each year. Registration

records were not centralized until the early 2010s. To our knowledge, the 2013 dataset consti-

tutes the earliest nationwide registration records available. In that version, for firms still active

at the end of 2013, we observe their information—shareholders, ownership shares, registered

capital, etc.—as of that date. For firms that had already deregistered before the end of 2013, we

observe their information as of the time of deregistration. A separate change-log table records

modifications that occurred prior to the snapshot.

Ideally, if the change records were complete and accurate, we could reconstruct each firm’s

information at any point in time by working backward from the snapshot. However, for the

version of data utilized in this study, the change records are far from complete.

First, omissions in the change records are widespread. We assess the severity of this problem

by examining the proportion of firms with recorded shareholder changes across provinces and

years. If the change records were complete, this proportion should vary within a reasonable

range across provinces and should not exhibit large fluctuations within a province over time.

Figure A.1 shows this proportion for four selected provinces. In Zhejiang, roughly 6–7% of

firms undergo shareholder changes each year, whereas in Guangdong, almost no changes are
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recorded. In Henan, the proportion shifts markedly between 2008 and 2009, and in Guizhou,

the records for 2006–2008 appear to be largely missing. Other types of changes exhibit similar

patterns.

Figure A.1: Proportion of Firms with Shareholder Changes, by Province

(a) Zhejiang (b) Guangdong

(c) Henan (d) Guizhou

Note: Each panel shows the proportion of firms whose shareholders changed in a given year, for four
selected provinces. These figures are based on a version of the Firm Registration Data obtained in
early 2015; the statistical patterns of change records in subsequent versions may differ.

Second, the change records themselves are incomplete. Because individuals with the same

name are common in China, we rely on a unique identifier assigned to each individual share-

holder in the Firm Registration Data to determine whether same-named shareholders across

different firms are the same person. This identification is essential for aggregating owner size

and for determining connections between owners. However, the vast majority of shareholder

change records provide only the shareholder’s name without the unique identifier. Moreover,

some change records list only the names of shareholders without recording the ownership shares
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prior to the change.

Given these limitations, we conclude that the change records in the Firm Registration Data

cannot be used to infer historical data for 2000 and 2010. We therefore assume that a firm’s

shareholders and registered capital remain constant over time, and use the information from

the 2013 snapshot to infer shareholders, ownership connections, and owner size for earlier

years. To gauge the bias introduced by this assumption, we apply the same inference method

to the 2019 data to obtain predicted 2013 statistics, and compare them with the actual 2013

results in Table A.3. The differences are modest, suggesting that the bias from this assumption

is limited.

D Identification of State Owners

We identify the type of each owner—government agency, individual person, other organization,

etc.—using a BERT-based classifier trained on shareholder names. The training sample is drawn

from the 2019 data using the unified social credit code, whose leading digits encode the regis-

tration authority and institution category, to obtain labeled observations. The model achieves

an accuracy of 0.98 on the test set. We apply it to all shareholder names across the 2013 and

2019 versions of the data.

We classify a shareholder as a state owner if the model predicts it to be a government agency.

We treat all government agencies within the same administrative division as one state owner.

For example, we treat the Department of Finance of Shandong Province and the State-Owned

Assets Supervision and Administration Commission of Shandong Province as the same owner,

as both are departments of the Shandong provincial government. However, the government of

Shandong Province and the government of Jinan City are treated as two different owners. The

exception to this rule is that if a firm is directly and wholly owned by a government agency, we

classify it as a separate state owner. For example, although SAIC is owned by Shanghai’s SASAC,

we treat SAIC as a separate state owner.23

E Robustness Test

23We also checked around 7 thousand local government financing vehicles (LGFVs). About a quarter
of them are classified as state owners by our definition. For example, Shanghai Guosheng Group Co.
is identified as a state owner because it is directly and wholly owned by SASAC of Shanghai. Another
LGFV, Shanghai State-owned Assets Operation Co., is not identified as a state owner because it is owned
by Shanghai International Group Co., which is a state owner.
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Table A.5: Regression of Registered and Paid-in Capital on Firm Sales, Total Assets, and
Employment

Inspection
2019

Inspection
2013

NBS
2013

NBS
2010

NBS
2000

Panel A1: Registered Capital vs. Sales

Log(Sales) 0.271 0.377 0.630 0.744 0.674

(0.000) (0.000) (0.003) (0.003) (0.003)

Observations 16,520,318 6,529,186 331,713 285,805 94,121

R2 0.134 0.263 0.155 0.198 0.318

Panel A2: Registered Capital vs. Total Assets

Log(Total Assets) 0.236 0.672 0.917 0.939 0.903

(0.000) (0.000) (0.002) (0.002) (0.003)

Observations 22,520,100 8,483,475 331,669 285,861 95,095

R2 0.141 0.611 0.478 0.503 0.542

Panel A3: Registered Capital vs. Employment

Log(Employment) 0.353 0.646 0.550 0.620 0.681

(0.000) (0.000) (0.004) (0.004) (0.004)

Observations 27,519,406 8,802,676 331,600 259,240 93,950

R2 0.046 0.176 0.063 0.096 0.240

Panel B1: Paid-in Capital vs. Sales

Log(Sales) 0.378 0.362 0.628 0.728 0.722

(0.000) (0.000) (0.003) (0.003) (0.004)

Observations 7,693,781 5,767,748 301,232 256,893 65,586

R2 0.216 0.256 0.163 0.205 0.331

Panel B2: Paid-in Capital vs. Total Assets

Log(Total Assets) 0.519 0.673 0.901 0.914 0.911

(0.000) (0.000) (0.002) (0.002) (0.003)

Observations 10,175,978 7,560,476 301,193 256,945 66,082

R2 0.413 0.623 0.484 0.506 0.529

Panel B3: Paid-in Capital vs. Employment

Log(Employment) 0.554 0.637 0.539 0.600 0.668

(0.000) (0.000) (0.004) (0.004) (0.005)

Observations 10,838,693 7,772,900 301,127 234,215 65,265

R2 0.117 0.181 0.063 0.094 0.229

Note: Each cell reports the coefficient, standard error, observations, and R2 from regressing log registered
capital (Panel A) or log paid-in capital (Panel B) on the row variable. “Inspection” columns merge the Firm
Registration Data with the Annual Inspection Data, using sales, total assets, and employment from the latter.
“NBS” columns merge the Firm Registration Data with the Annual Survey of Industrial Firms, using sales,
total assets, and employment from the latter. Due to the lack of reliable 2010 survey data, the NBS 2010
column uses the 2011 Annual Survey of Industrial Firms instead. Standard errors in parentheses.
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Table A.6: Example of a Shareholder Change Record

Variable Content

Firm ID 3c408783deb32387106b65449147d399

Change Date 2014-03-14

Before Change Chen, ***, subscribe 50,000, contribute 50,000; Chen, ***,
subscribe 50,000, contribute 50,000;

After Change Chen, ***, subscribe 50,000, contribute 50,000; Yu, ***,
subscribe 50,000, contribute 50,000;

Note: Example of a shareholder change record from the Firm Registration Data.
Shareholder names have been anonymized. In this record, the second shareholder, Chen,
***, transferred all shares to a new shareholder, Yu, ***.
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Table A.7: Robustness Test: Effect of Being Added to the Entity List (Neighbor = 8)

Sales
Total

Assets
Employ
-ment Sales

Total
Assets

Employ
-ment

Panel A: Entity-List Firm

Entity List 0.292 0.319 −0.017 −0.182 −0.349 −0.430
(0.073) (0.060) (0.030) (0.154) (0.127) (0.064)

Entity List × State 0.287 0.455 0.384
(0.185) (0.152) (0.076)

Entity List × Connected Private 0.875 1.170 0.626
(0.184) (0.151) (0.076)

Observations 9,594 9,622 9,645 9,594 9,622 9,645

R-squared 0.817 0.830 0.893 0.817 0.831 0.894

Panel B: Sibling

Entity List −0.043 −0.050 0.055 0.625 0.737 0.344
(0.021) (0.017) (0.007) (0.339) (0.276) (0.113)

Entity List × State −0.725 −0.845 −0.306
(0.339) (0.276) (0.114)

Entity List × Connected Private −0.354 −0.478 −0.201
(0.343) (0.279) (0.115)

Observations 1,088,330 1,092,603 1,095,804 1,088,330 1,092,603 1,095,804

R-squared 0.765 0.777 0.862 0.765 0.777 0.862

Note: Dependent variables are log (sales + 1), log (total assets + 1), and log (employment + 1).
Independent variables are indicator variables for being on the entity list (row 1), on the entity list and
a state firm (row 2), and the entity list and a connected private firm (row 3). Table reports difference-
in-differences estimates after propensity-score matching. For each firm being added to the Entity
List, we match with 8 control firms using the propensity score estimated from the logit model. Panel
A reports the effects on Entity-List firms, and Panel B reports the effects on sibling firms. Siblings of
targeted firms are excluded from the pool of potential control firms. Firms added to the Entity List
in or before 2019 are excluded from the logit regressions (there are 53 such firms). All specifications
include firm fixed effects and year fixed effects. Standard errors in parentheses.
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Table A.8: Robustness Test: Effect of Being Added to the Entity List (Neighbor = 16)

Sales
Total

Assets
Employ
-ment Sales

Total
Assets

Employ
-ment

Panel A: Entity-List Firm

Entity List 0.352 0.362 0.003 −0.126 −0.310 −0.412
(0.052) (0.042) (0.021) (0.109) (0.090) (0.045)

Entity List × State 0.295 0.462 0.388
(0.131) (0.108) (0.053)

Entity List × Connected Private 0.878 1.174 0.627
(0.130) (0.107) (0.053)

Observations 16,276 16,335 16,361 16,276 16,335 16,361

R-squared 0.814 0.828 0.893 0.814 0.828 0.893

Panel B: Sibling

Entity List −0.075 −0.057 0.053 0.627 0.734 0.345
(0.021) (0.017) (0.007) (0.339) (0.279) (0.114)

Entity List × State −0.768 −0.848 −0.308
(0.340) (0.279) (0.114)

Entity List × Connected Private −0.349 −0.487 −0.205
(0.343) (0.282) (0.115)

Observations 1,366,937 1,373,345 1,377,119 1,366,937 1,373,345 1,377,119

R-squared 0.764 0.777 0.860 0.764 0.777 0.860

Note: Dependent variables are log (sales + 1), log (total assets + 1), and log (employment + 1).
Independent variables are indicator variables for being on the entity list (row 1), on the entity list and
a state firm (row 2), and the entity list and a connected private firm (row 3). Table reports difference-
in-differences estimates after propensity-score matching. For each firm being added to the Entity
List, we match with 16 control firms using the propensity score estimated from the logit model. Panel
A reports the effects on Entity-List firms, and Panel B reports the effects on sibling firms. Siblings of
targeted firms are excluded from the pool of potential control firms. Firms added to the Entity List
in or before 2019 are excluded from the logit regressions (there are 53 such firms). All specifications
include firm fixed effects and year fixed effects. Standard errors in parentheses.


	Introduction
	Chinese Firm Registration Data
	State-Private Owner Networks
	Connections with the state vary systematically with owner size
	Connections are organized in networks
	State-Private connections shape aggregate outcomes

	Financial Frictions and U.S. Technology Controls
	Financial Frictions
	U.S. Technology Controls

	Discussion
	Summary Statistics
	Registered Capital and Alternative Size Measures
	Inferring Historical Data
	Identification of State Owners
	Robustness Test

