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Abstract
This paper explores the impact of stock market liberalization on venture capital investments. Using
machine learning algorithms, we build up the most comprehensive dataset on venture capital
investments in China from administration data. We find evidence consistent with the hypothesis of
a positive feedback effect on VC funding. Using heterogeneous treatment intensities for
identification, we show that successive stock market reforms that facilitated venture capital exits led
to an increase in venture capital activity in the most affected industries and for early-stage
investments. We also show that the reforms lead to a shift towards investments closer to IPO exits,
and increase the liquidity of the VC funding market. Cross-border investors seem to react
particularly strongly to the reform.
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1. Introduction

According to conceived wisdom, primary equity markets geared to innovative start-ups are a
prerequisite for the emergence of a vibrant venture capital sector. Policymakers and practitioners
have pursued reforms liberalizing stock markets in many countries around the world with the
explicit goal of fostering the financing of innovation creating new stock exchanges for young and
small-capitalization companies, often characterized by less restrictive listing requirements and a
more relaxed regulatory environment (Bernstein, Dev and Lerner, 2019). 3 Empirical evidence
suggests that well-developed public equity markets are instrumental for young and fast-growing
companies’ development by allowing them to seek funding for R&D activities (Brown, Fazzari,
and Petersen, 2009; Hall and Lerner, 2010).
Despite the broadly shared view that the creation of such entrepreneurial and technology-oriented
primary equity markets should have a positive impact on venture capital (VC), there is surprisingly
little hard evidence in support of such feedback effects. Our study aims to fill this gap. We do so
by studying China since China offers a cascade of experiments with new markets and provides a
fascinating laboratory to test the effects of regulatory reforms. We focus on the two events in China
that constitute the two most consequential events from the perspective of enriching exit options
for venture capital-backed companies: 4 the experimental introduction of a junior stock market
segments and an important reform with a similar effect on VC exits: the introduction of the
ChiNext junior stock market in 2009, and the creation of the NEEQ pre-market (National Equities
Exchange and Quotations) in 2014.5
Our goal is to investigate feedback effects of these events on both domestic and on international
(cross-border) VC firms operating in China. Foreign VC firms have been important early investors
in China, not unlike other emerging markets, and syndication with experienced and well-connected
international VCs was welcomed by local VCs and policymakers. One of the objectives of the
successive rounds of capital market liberalization is to increase the attractiveness and liquidity of
the Chinese stock market for innovative firms. Therefore, our goal is to understand to what extent

Examples include NASDAQ in New York, London’s AIM, ChiNext in China, and EASDAQ in Brussels.
Besides the two events that we study, two other major liberalization events are the creation of the Shenzhen SME
Board in 2004 (see Section 2.3 for more details), and of the STAR market in 2019. However, the Shenzhen SME did
not attract listings of young high-tech companies because domestic investors faced prohibitive exit obstacles, and
the STAR market’s launch is too recent for a meaningful analysis, despite some eye-catching initial listings.
5
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the four regulation reforms in the IPO market have increased VC engagement in innovative firms
most affected by the reforms.
We are interested in studying how the VC market reacts to the liberalization of the IPO market.
We ask whether the introduction of new stock market segments leads to more deals and a larger
amount of funds per VC (intensive margin) and the entry of new VCs (extensive margin), i.e. we
aim at identifying a causal relationship between the changes in VC/PE investment and the
availability of a junior/intermediate stock market board (e.g., ChiNext and NEEQ). There are
several endogeneity concerns that we attempt to address. A very important concern is that common
factors, such as economic growth, funding opportunities for small and high-tech companies, and
excess capital supply for equity investments, are related to both phenomena and might drive both
the demand for a more liberalized IPO market and the expansion of the VC market.
In light of this concern, we adopt a difference-in-difference approach around the introduction of
the new market to identify a causal effect. A major challenge is to identify a sample of treated
firms, given that stock market reforms affect in principle the exit options of all VC-backed
companies. We base our causal investigation on the exploration of difference in treatment intensity
between high tech companies that are highly likely to benefit from the addition of the new listing
venues, and non-High Tech firms that are unlikely to benefit from the new stock markets even
though they benefit from VC funding. Specifically, we show that the introduction of new listing
venues has a much stronger effect on companies in high tech industries because start-ups in these
industries have a much stronger propensity to exit on the new stock markets. This strong
differentiation is not surprising given that these markets were designed with high-tech start-ups in
mind. Thus, we deploy a difference-in-difference approach that looks at differences in treatment
intensity measured by the listing propensity of each start-up. We show that there is no difference
in VC/PE funding between the treated and the control subsample prior to the two liberalization
events. In other words, the two subsamples satisfy the parallel trends assumption.
We document the effects for the two most important liberalization episodes, ChiNext and NEEQ.
Our main results are as follows. We find that the introduction of ChiNext leads to a highly
significant increase in VC/PE investments. When we distinguish between first-round investments
later-stage investment rounds, we find that the increase in investments is fully driven by a surge in
early stage investments. This result underscores the plausibility that the effect is causal and has
meaningful real effects, by steering venture capital to new firms, rather than accelerating existing
VC-backed companies. . When looking at the introduction of NEEQ, the most important market
2

in volume terms for VC-backed new listings, the results are even stronger, and fully consistent
with those for ChiNext.
We address other endogeneity issues, in particular the concern that we might pick up market timing
effects as investors might be able to anticipate the listing reforms, and time their investments
accordingly. We discuss that the very nature of the reform implementation in Chin, with strong
elements of surprise about the timing and format, makes this unlikely. We also discuss that
concerns that the causality might be reverse seem not to be plausible given the strong pattern we
find of stock market liberalization being followed by a kink in VC/PE investments.
As an important contribution, we look at the impact of market liberalization on cross-border VC
investments. We find that foreign VC/PE firms investing in China react more strongly to the
market reform, showing that they are particularly sensitive to improved exit liquidity for their
investments. This stronger effect is particularly visible for NEEQ, where the reaction to the market
liberalization appears to be driven by foreign investors. We also find that the more pronounced
reaction of foreign investors is mainly a selection effect, with foreign investors choosing to invest
into companies with a stronger intrinsic propensity for a listing on one of the new markets.
We also examine whether the treatment effect impacts the functioning of the VC market, by
shifting more funding towards a later stage, by increasing the frequency of funding, or by
broadening the investor base. We find that the arrival of ChiNext leads to first-round funding of
start-ups obtained at a later stage in their life cycle. Also, ChiNext leads to an increase in funding
frequency and an increase in the number of investors in each round which are indications of the
new market increasing the efficiency and liquidity of the VC/PE market. For NEEQ, the results
are more nuanced, in line with the different character of NEEQ which is a pre-IPO listing market
that does not immediately create liquidity for VC/PE investors. Consequently, for NEEQ, there is
no impact on the first funding age, and the number of investors and of rounds tends to decrease.
These differences between ChiNext and NEEQ highlight that the two events are very different
types of market launches. Practitioners often express the opinion that ChiNext was a genuinely
successful reform, unleashing a going-public wave that brought many high-quality companies into
the market. NEEQ, on the other hand, is often described more ambiguously: since the listing
requirement are low and NEEQ has an “intermediate” pre-IPO character, it offers much smaller
benefits in terms of liquidity and continuous valuation for listed companies, and it is more
vulnerable to a quality drop in the profile of companies brought to the market, with some of the
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listings just a way to make a quick profit, without business models that hold promise to create
value for the long term.
Our paper is the first to document feedback effects of IPO market liberalization on VC funding in
a systematic, large-scale difference-in-difference study. Besides, an important contribution of our
paper is the construction of a novel data base, the most comprehensive data base of VC portfolio
companies in China to date. We use machine learning techniques to identify VC-backed firms and
to group VC investments into VC firms (Mullainathan and Spiess, 2017; Athey, 2019).
Our paper is related to various strands of the literature. A first strand of the literature develops
theoretical explanations on the effects of stock market liberalization. Michelacci and Suarez (2004)
develop a theory that explains the feedback effects that we investigate, arguing that if young firms
can go public earlier, then limited capital by relationship investors (VC) can be more quickly be
redirected towards new start-ups. Jovanovic and Szentes (2013) argue that the scarcity of venture
capitalists gives VCs disproportionate and ultimate inefficient bargaining power, an effect that can
be mitigated if more liquid exit markets allow market entry into the VC sector. Explaining the role
of IPOs on entrepreneur incentives, Black and Gilson (1998) argue that venture capital will be
more important in stock market-centered financial systems, because it provides successful
entrepreneurs with the option to reacquire control from the venture capitalist after an IPO.
Concerning VC incentives, Piacentino (2019) shows that VCs’ concern to build reputation
contributes to the functioning of IPO markets since VCs are incentivized to certify the quality of
the start-ups that they take public, and hence to bring high-quality firms to the market.
Our work is closely related to previous literature on the relationship between stock market
development and small firms and of innovation, a literature that consists mainly of cross-country
comparative studies. Bernstein, Dev, and Lerner (2020) document the proliferation of new stock
exchanges with lower listing requirements catering to start-up companies in many number of
countries, triggered by a need for more entrepreneurial capital, and show that they attracted
additional IPO volume rather than diverting going-public candidates from existing first-tier
markets. Love (2003) shows that financial development impacts growth by reducing financing
constraints that would otherwise distort efficient allocation of investment, using Euler equations
to estimate the impact of financial frictions on investment inefficiencies. Nahata, Hazarika, and
Tandon (2014) show that and better developed stock markets significantly enhance VC
performance. Bae, Bailey, and Kang (2021) show that concentrated stock markets dominated by a
small number of successful firms are associated with less efficient capital allocation, sluggish
4

initial public offering and innovation activity, and slower economic growth. Moshirian et. al. (2021)
investigate the effect of stock market liberalization on technological innovation, showing that
economies exhibit a higher level of innovation output after liberalization, in particular in more
innovative industries. Brown, Fazzari, and Petersen (2009) find significant effects of external
equity for young, but not mature, firms that can explain their sustained R&D spending and
performance. Brown, Martinsson, and Petersen (2013) find that better access to stock market
financing leads to substantially higher long-run rates of R&D investment, particularly in small
firms. Nanda, Samila, and Sorenson (2020) show that that there is persistence in VCs’ reliance on
IPOs, with VCs with a high early IPO exit rate continuing with a higher IPO rate.
There is also literature on policy reforms that introduce pre-IPO markets or increase the liquidity
of private markets, developments that are relevant for the NEEQ market in China. Huang et. al.
(2021) investigate the effect of pre-IPO investments by institutional investors that traditionally
invest only in public markets, showing that they reduce asymmetric information and boost market
liquidity. Similarly, Ewens and Farre-Mensa (2020) show that the rise of private pre-IPO markets,
encouraged by deregulation of securities laws, has increased the supply of private capital to latestage private startups, and decreased the importance of early IPOs. Dambra, Field, and Gustafson
(2015) provide evidence that the 2012 JOBS Act lead to an increase of IPO volume, especially for
firms that benefit from the act's de-risking provisions that allow firms to file the IPO confidentially
while testing-the-waters. Edwards and Todtenhaupt (2020) show that the exemption from federal
capital gains tax in the JOBS act increased the profitability of US start-ups.
The paper is organized as follows. We present the institutional background on market liberalization
and the evolution of the venture capital sector in China in Section 2. Section 3 explains the data
and our strategy for matching company registry data to venture capital data. In Section 4 we discuss
the methodology and empirical strategy. The main results are presented in Section 5. Section 6
looks at foreign investors, Section 7 at effects on the VC market, and Section 8 concludes.

2.
2.1

Institutional Background
The Market for Venture Capital and Private Equity in China

Venture capital development, as a driver of technology and innovative enterprises, is an
important part of many countries’ evolution to innovative and competitive economies. Although
venture capital (VC) started late in China, it has achieved rapid development in the past ten years
5

and has attracted worldwide attention. After a series of events such as the bursting of the Internet
bubble, important drivers of its rapid development were the full implementation of new
legislation on shareholding (share reform), policies explicitly oriented to the encourage
entrepreneurship, the rapid expansion of mobile internet and digital services, and speed of
structural change in China’s economy. As a result, in less than two decades the Chinese venture
capital sector has grown to match in number and size its US counterpart.
The emergence of venture capital in Chinas can be divided into three main phases: (1) an early
period: 1999-2004; (2) a development period: 2005-2012; (3) and an adjustment period: after
2013. In the early period (1999-2004), internet companies represented by Tencent, Alibaba, and
Sina were investment hotspots for venture capitalists. As the legal preparation of limited
partnership format and domestic stock market were not ready then, only investors with foreign
background were active in China. Until May 2005, only a small fraction of shares were allowed
to trade on the Shanghai and Shenzhen stock exchanges (Calomiris, Fisman, and Wang (2010)),
which means that VC/PE investments could not be exit through the domestic IPO market in a
profitable way before May 2005. In addition, limited partnerships were not legally introduced
until 20066; until then funds relied almost completely on foreign contract models.
In 2005, the National Development and Reform Commission issued policies to promote the rapid
development of the venture capital market. The official launch of the ChiNext market in 2009
created a new venue for VC-backed equity market listings that facilitated venture capital exits.
In 2013, the government made it clear that the China Securities Regulatory Commission (CSRC)
was responsible for the supervision and management of private equity and hence of VC
investment funds. In 2016, the government issued registration standards and procedures for
private equity fund managers.
In general, China's venture capital firms are relatively small. The average size in terms of assets
under management is US$20 million, mainly focusing on early-stage investment. The average
size of private equity investment funds is US$42 million, mainly focusing on growth and maturity
investment. By comparison, the average management size of US VC funds is US$99 million
(AUM), and that of US PE funds is US$240 million, according to SEC data. Thus, compared

6 For the legal reference: Partnership Enterprise Law of the People's Republic of China (2006 Revision);
https://www.lawinfochina.com/display.aspx?id=5428&lib=law
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with the United States, China's venture capital market is currently very fragmented, and industry
concentration is low.
The organization structure of China's venture capital funds is roughly comparable to that in
developed markets, comprising three layers: ultimate investors (LPs), intermediaries (venture
capital funds and their GP), and various downstream entities that are financed. Ultimate investors
include institutional investors and individual investors, the equivalent of limited partners. Many
funds have a closed-end structure with a limited lifetime, often 10 years. Software, capital goods
and medical devices and services are the three major sectors for venture capital investments.
With regard to Private Equity (PE), the situation in China is different from that of developed
economies where buyouts of mature companies dwarf VC investments, when measured by the
amount of capital invested. Until very recently, there were no leveraged buyouts in China, related
to several distinct features of the Chinese corporate landscape: interesting target companies were
mostly SOEs, the majority of privately held companies were young and small, and banking
regulation was prohibitive with regard to buyout financing. Thus, PE in the conventional sense
of (leveraged) buyouts did hardly exist until 2016.7 In addition, a clean distinction between VC
and PE in China is very difficult, since both VC- and PE-type investments are routinely done by
the same investment firms, or by different funds within the same firm: equity investment firms
in fact invest at both early and late stages, and may also undertake buyout activities. The blurring
of the boundaries between VC and PE is especially acute in less developed regions. Hence
attempts to identify VC and PE investments by tracing the investor firm, the best identification
method available, are prone to attribution errors. To be on the safe side, we do not distinguish
between VC and PE investors in this paper, but pull them together under the label VC/PE firms,
with the understanding that for our sample period, VC investments largely dominate the sample.
For our research question, the distinction between VC and PE does not really matter, even though
the market liberalization was motivated with VC investments in mind.
Concerning the exit conditions for Chinese VC firms, the frequencies and valuations of venture
capital exits in China are still lower than those in the United States. In China, secondary market
sales account for only about 1% of exits, while they are the most commonly used exit route in
the US, accounting for 22% of exits, and widely used in other developed markets. This illustrates
7
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that obstacles for VC exits are still an important friction in China, and that relaxing such hurdles
is a valid policy concern. The establishment of a multi-level system of equity capital markets that
provide smooth and liquid exit markets for venture capital is viewed as playing a crucial role in
the development of the financial system. China still has some way to go in the direction of
building a “venture capital exit mechanism with Chinese characteristics”, e.g. by building up the
ChiNext market and establishing it as a unified over-the-counter market.
One of the opportunities of Chinese company data is that they allow to construct a comprehensive
data base of all investment firms engaged in venture capital-like financing activities. This is in
contract to most other countries where VC data are based on self-reported data, collected via
trade associations, commercial database providers relying on various data sources like limited
partners’ data sharing, voluntary reporting, regulatory filings, freedom-of-information requests,
and other sources. Data on the universe of VC-type funding activities avoid the selection bias
inherent in data based on voluntary, self-reported disclosure, and allow a better estimate of the
contribution of venture capital to economic growth. We lay out our procedure in constructing
such a bottom data base of the universe of VC data below.
In our comprehensive data base, it is possibly to adopt a broad or a narrow definition of what is
considered as a VC firm. In the narrow sense, one can limit the label venture capital in China can
refer to equity investment made before a company makes a profit. Generally speaking, this kind
of investment is very early and small in scale. In the broad sense, the term can refer to the equity
investments in the growth stage of companies that have not been listed. This investment then
obtains capital appreciation gains through equity transfer. For the purposes of this analysis, we
adopt the broad definition. To construct our data base, our paper looks at all equity investments
by either funds or GP firms. We look for heterogeneous effects based on portfolio company age.

2.2

The Chinese Stock market and the Development of Junior Stock Market Boards

In this section, we provide a brief overview of the key features of China’s IPO Listing Reform
that are relevant to our study. Over the past twenty years, China’s IPO system has evolved in a
series of reforms aimed at developing thriving IPO markets by introducing different stock market
boards step by step. The Chinese stock market consists of three parts: the Main Boards in
Shanghai Stock Exchange and Shenzhen Stock Exchange, the Small and Medium Enterprises
Board (SME Board) in Shenzhen Stock Exchange, and the ChiNext Board in Shenzhen Stock
8

Exchange. The main boards and the SME board have the same listing requirements while
ChiNext has relative lower listing requirements. In addition, there is an intermediate board
National Equities Exchange and Quotations (NEEQ), which is previously known as New OTC
Market. More recently, in 2019, a novel reform, the STAR market (Shanghai Stock Exchange
Science and Technology Innovation Board), is introduced that relaxes the approval-based listing
system completely. Since the post-event sample period is too short for the STAR market, we
limit our main study to the impact of the introduction of ChiNext and NEEQ.
2.3 Shenzhen SME Board and ChiNext: The Introduction of Entrepreneurial Boards
We provide institutional background for Shenzhen SME and ChiNext together because SME is
the intermediate result of the idea of ChiNext. Preparations for the introduction of
entrepreneurship-oriented stock market boards in China started in earnest soon after March 1998,
based on a proposal originally made by Siwei Cheng, a prominent economic reformer and official,
that emphasized the links between venture capital and entrepreneurial boards. The initial plan
was to introduce a secondary board targeting “high-tech companies” (the rudiment of ChiNext),
similar to the Growth Enterprise Market in Hong Kong. However, in the wake of
the .com/internet bubble and its dramatic bursting in 2000/2001, the initial plan was postponed
in 2001. After several adjustments, the SME Board was inaugurated on 27 May 2004 in Shenzhen
as an intermediate step towards the entrepreneurial board. Without introducing additional
regulation changes in listing requirements and IPO procedure, Shenzhen SME aims to guide
growth-based high-tech companies into a separate stock market segment. While there is no
difference in listing requirements before 2014, small-cap companies are mostly steered towards
the SME board through a mechanism called “window guidance” that comes into effect with each
IPO filing. Companies on the SME board are then regulated separately after their IPO. In March
2014, the “window guidance” mechanism was eliminated, so that henceforth companies could
choose their listing venue.
After the initial proposal for a secondary board for high-tech firms in August 1999, there was a
long pause before ChiNext was created: after a small-scale trial session for ChiNext on 17
September 2009, ChiNext was eventually formally launched on 23 October 2009. While listing
requirements on the Shenzhen SME Board and Main Board are very similar, the ChiNext has
relaxed listing requirements along the five dimensions profits, revenues, assets, intangibles, and
market capitalization. In particular, the requirements in terms of net profit, revenue, net cash flow,
9

net assets, and growth rate, i.e., hard requirements are the same for Shenzhen SME Board and
Main Board. By contrast, ChiNext clearly has lower listing requirements on hard indicators and
encourages growth instead of value stocks. Table 1 shows the relaxation in listing requirements
for the five dimensions profits, revenues, assets, intangibles, and market capitalization for
ChiNext listings when compared with listing on the main board or SME.

Table 1 Comparison of listing requirements on Main/SME boards and ChiNext
Indicator

Main Boards & SME Board

ChiNext

Listing Requirement: Profits

Net Profit

Recent three years always positive
& accumulated sum > 30 million yuan

Recent two years always positive
& accumulated sum ≥10 million yuan
& growth rate always positive
(until May 14, 2014)
OR
Recent one year positive
& ≥ 5 million yuan (until May 14, 2014)
& ≥ 50 million yuan
& growth rate ≥ 30% (recent two years)
(until on May 14, 2014)

Revenue

Listing Requirement: Revenue and Cash Flow
Revenue
Net Cash Flow

Recent three years accumulated sum >
300 million yuan
OR
Recent three years:
accumulated sum > 50 million yuan

N/A

Listing Requirement: Assets
Net Assets

Latest statement: no unrecovered
losses.

Latest statement: ≥20 million yuan
& no unrecovered losses

Listing Requirement: Intangibles
Intangible Assets

Latest statement: ≥ 20% of total asset

N/A

*

Listing Requirement: Market Capitalization
Capitalization
*

At least 30 million yuan before
issuance

At least 30 million yuan after issuance

After deducting land usage right, waters of aquaculture right, and mining right etc.

For example, the requirements on net profits are positive in three years before listing and larger
than 30 million RMB (accumulated) for SME and the MB while positive in two years before
listing and larger than 10 million RMB (accumulated). In addition, for ChiNext, this requirement
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can be replaced with a combination of net profits positive in one year before listing, larger than
5 million RMB (accumulated) and revenue larger than 50 million RMB (accumulated). Before
the 2014 revision, growth rate is a necessity for listing on ChiNext.
At the end of 2020, 892 companies are listed on ChiNext, with a total market value of 10.93
trillion RMB (around 1.68 trillion USD). In comparison, 504 companies are listed on the Main
Board (market value: 9.72 trillion RMB/1.50 trillion USD), and 994 companies are listed on the
SME (market value: 13.53 trillion RMB/2.09 trillion USD).

2.4 NEEQ: the Introduction of an Intermediate Board Segment
NEEQ (National Equities Exchange and Quotations) was previously known as the New OTC
Market system for the trading of shares of public limited companies neither listed on the
Shenzhen nor on the Shanghai stock exchanges. It can be seen as a hybrid model of the OTCBB
and NASDAQ in the U.S. The main purpose of this intermediate board is to help companies that
do not satisfy the listing requirements of ChiNext, Shenzhen SME or the mainboard to have
access to a large pool of capital.
The earliest trial is the small scale one in Beijing Zhongguancun in 2006. There are a few more
trials in the following years in different cities, without significant real investments and successful
listings. Until 31 December 2013, very few companies listed on the trial spots of NEEQ. The
main reason is the concern on sufficient capital supply and liquidity due to the small scale of the
trial spots. Companies of good qualities will wait until being able to list on ChiNext or SME or
the mainboard. On 31 December 2013, the nationwide launch of NEEQ, aided by large
government subsidies on fees, created for a large pool of companies the option to be candidate
for a listing on this new pre-market. At the end of 2020, 8,187 companies are listed on NEEQ,
with a total market value of 2.65 trillion RMB (around 0.41 trillion USD).
The listing requirement on NEEQ is rather low: as long as the company is at least two years old,
has real business activities and complies with regulations and laws in mainland China, it is very
likely to satisfy the listing requirement. In particular, at the time of the introduction of NEEQ in
2013, the listing requirements are that the company has: 1) continuous operations for more than
two years; 2) a proven ability for business operations and continuation; 3) a clear shareholder
structure, no illegal behavior in share issuance and transfer; 4) the recommendation and advice
of a major investment bank; 5) fulfills other requirements of NEEQ. As the requirements were
11

not specific and pool of potential candidates not clearly spelled out, there were requests for more
details on the requirements. In 2017, a more detailed revision of the listing requirements was
published that laid out specific minimum values for operating income and net assets These
thresholds are quite low and can typically be satisfied by a company with a normal business
record. For example, while ChiNext requires a revenue of more than 50 million RMB and net
profits of more than 5 million RMB and net assets of more than 20 million RMB, NEEQ asks
for operating income of more than 10 million RMB or net assets of more than 30 million RMB.
Table 2

Listing Requirements of NEEQ

2013 rules

2017 Details

the company is more than two years old with
continuous operation records in NECIPS

Continuous operating records in every reporting period
Operating income ≥ 10 million yuan in recent two
accounting years
OR
Net Asset ≥ 30 million yuan in last reporting period
Share issuance ≥ 5 million yuan in last reporting period
Net Asset/share ≥ 1 yuan in the last reporting period

clear business operation and continuation ability
clear shareholder structure, no illegal behavior in
share issuance and transfer

Detailed requirements on amount of capital, assets, and
company resources by the controlling shareholders
Detailed requirements on the company’s accounting
and finance departments
Detailed requirements on accounting disclosure

with the recommendation and advice of the main
investment bank
other requirements of NEEQ

Table 2 describes the listing requirements of NEEQ at the time of the introduction in 2013. The
rules published in 2013 were rather vague and led to many questions and requests for clearer
requirements, pushing the regulator to publish in 2017 a detailed version without substantially
changing the rules but tightening them at the margin ere some vagueness left wiggle room before).
2.5 How Did Junior Stock Markets Facilitate the Development of VC/PE Market?
ChiNext is a listing market that has a direct impact on the exit options for VC/PE investments.
In terms of listing requirements, ChiNext is a step towards a lower regulatory bar for company
listings. As VC/PE-backed companies tend to be technology-based companies that have more
12

difficulties to pass the revenue and asset requirements of the main board, the lower listing
requirements of NEEQ can alleviate the exit pressure for VC/PE firms, especially for those that
do not have strong foreign exit options. This relaxation of the exit conditions may alter the
incentives for VC/PE firms to invest, and lead to more deals overall.
Concerning the effect of NEEQ on exits, opinions are divided whether the role of NEEQ in
fostering VC/PE exits should be viewed as positive and negative. For optimists, venture capital
companies obtain with NEEQ an option that can be regarded as an intermediate step towards exit.
The sequence of steps towards exit typically follows the following cycle: VC investment, listing
on NEEQ, and then full IPO. After a VC firm sponsors a company's listing on the NEEQ, some
will exit in a full IPO, and some will not, making listing on NEEQ a more flexible exit method
than listing on a formal board. Compared to listing on a full IPO market, VC firms can shepherd
portfolio companies through a listing on the NEEQ market and then exit through trading. NEEQ
lowers the requirement of exits and shortens for VCs the duration of the investment period. On
the more cautious side, because of the lower liquidity and higher requirements of investors on
NEEQ, the direct benefit gained from a listing on NEEQ is low. Also, the pricing mechanism on
NEEQ follows the main boards, and therefore may not be a reliable valuation gauge for small
companies that are still rapidly growing, leading probably to valuation discounts. More
importantly, a company listed on NEEQ still needs to satisfy the IPO requirements of ChiNext
or other boards when it finally wants to list there. As a result, medium-size companies probably
have to most to gain when choosing to list on NEEQ. Top companies may still elect to wait until
they can directly list on the domestic and foreign IPO boards. Therefore, while the nationwide
introduction of NEEQ provides incentives for VC/PE investments in mid-size companies, it may
not have a big effect on high-quality or internet-based startups with large valuation potential.

3. Data and Sample
We obtain our data on firm characteristics and other firm-related information including annual
updates of the shareholder structure by extracting them from China’s national company registry,
the National Enterprise Credit Information Publicity System (NECIPS).8

8

Specifically, our access to the data is through a third-party technology company that has access to the underlying
information in the government administration system.
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For the purposes of our study, we start our data collecting process by focusing on the sample of
firms that are investment-type firms according to their business description or activities which we
assume to be true if equity investments are listed as their main line of business, and they are equity
holders in all the companies in which they invest. For reasons of convenience, we follow the
venture capital and private equity literature and call the former Investment Firms or VC/PE Firms,
and the latter their portfolio companies.
3.1 Company Registry

The compnay registry contains the universe of firms established and registered in China every day
from 1949 to the current date. For each registered firm, the registry includes the establishment date,
legal representative, corporation organization format (Limited Liability Corporation, Corporation,
Limited Partnership, General Partnership etc.), and the current status (active or deregistered). We
access the data through a third-party data platform that also provides the industry that the firm
belongs to, based on the standard national two-digit industry classification.9
NECIPS, the government registration system, launched the digitalization of its records for the
universe of the firms in 2013. All companies can be found in the online system, regardless of their
establishment date and current status, i.e., whether the firm is still active or liquidated. Even
inactive firms are kept in the system. At each of the regular dates when the data is updated, the
cross-section of the basic information of the universe of firms is available. Hence, historical
changes since 2013 are also completely recorded. Changes before 2013 might be incomplete and
the annually updated information is only available since 2013. We back out historical information
before 2013 using the dates in the annually updated information when possible.
For example, in the section Shareholders, it contains information on the dates when a shareholder
injected capital into the firm. We use this date as the time of investment. The government
registration system provides annually updated information on the complete set of shareholders of
the firm and all the companies invested by the firm as equity shareholders. We construct the link
between the investment-type firms and their portfolio companies using this information.
3.2 Identifying Investment-Type Firms: Firm Scope Description and Machine Learning

9

The industry classification follows the Industrial classification for national economic activities GB/T 4754-2017
(UNSD: 2006, International standard industrial classification of all economic activities, NEQ), available at National
Bureau of Statistics (RPC): http://www.stats.gov.cn/tjsj/tjbz/hyflbz/201905/P020190716349644060705.pdf.
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The original government registration system does not provide indicators on whether the firm is an
investment-type firm or not. Instead, the system provides a comprehensive description of the firm’s
business scope, including both current and historical ones. We use machine learning algorithms to
“read” the business scope descriptions and select out firms whose business scope is mainly
investment type activities.
While the terms in the description are formalized and use the official expressions provided by the
government administration, there are many potential combinations of different terms. In addition,
there are various formats of the same expression. Therefore, simple methods such as key-word
detection cannot provide a precise classification. Instead we fist classify the phrases into different
categories, from closely related to VC/PE investments, related to investments, related to financial,
and others using machine learning algorithms. The input features are the textual similarities
between the phrase and a set of 600 standardized phrases from the business descriptions of
companies in the official list of investment-type firms provided by AMAC (Assets Management
Association of China). Then we calculate a score for each company based on the distribution of
different types of phrases. The classification is based on the combination of the score and the
company name. (Details in Appendix Data Note 3.) i.e., we use the official AMAC list as the
benchmark. We then classify companies as investment companies when their business description
is highly similar to that of companies listed as investment companies in the official list. A more
detailed description can be found in Appendix B.
3.3 Shareholders and Portfolio Companies

Shareholders: For a given company, the registration data shows all of its shareholders, including
individuals and companies. The shareholders can be those who are also registered in mainland
China as well as foreign, Hong Kong, and Taiwan individuals and companies. For each shareholder,
it contains information on the dates and amount of the registered capital claimed by the shareholder.
We use the date as our measure of investment date. The registered capital is used in the event of
bankruptcy, i.e., it is the largest amount of capital in case of liquidation. The same amount of
registered capital claimed by the shareholder can represent different amount of actual investments.
Using our algorithm described in the section above, we can identify whether the shareholder is an
investment firm for all shareholders registered in the mainland China. In this way, we could
identify all VC/PE deals as the pairs of portfolio company and investment firm.
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Portfolio Companies: For each company, the registration data also provides the comprehensive
records of all the companies in which the company is an equity shareholder. We track down all the
portfolio companies of a given firm using this information. For companies invested through layers,
we track down the chain of investments until we reach the final layer. This information is complete
since 2013. For investments before 2013, in the Registry data, the ownership information might
have been replaced with more recent ownership data, and therefore be missing. However, since
the registration entity in VC/PE in China is usually on a very granular level, i.e., for a specific
investment or a specific investment time period, the VC/PE firm usually registers a specific fund,
the missing data issue is not serious handicap. In addition, some companies also report historical
investment data, helping to complete the data.
3.4

Final Sample

We track down all investments, including through layers of investment holding vehicles, made by
a certain investment firm using the “companies invested in” data in the annual report, basic and
historical information sections in the government administration system. We also include all
shareholders whose name indicates an investment nature in the tracking pool of the potential
investments. i.e., our sample is complete and self-contained in the sense that all investments by a
given investment firms are included and all investment firms among the shareholders are
considered. Our final sample consists of 205,087 portfolio companies and 143,082 investment
firms. To exclude double counting, investment firms are not included in the portfolio company
sample. Details on the sample construction are in Appendix B.
3.5 Summary Statistics

Table 3 reports the sample distribution and summary statistics of the portfolio companies in our
sample, showing the explosive growth arrival of VC-backed companies in the last decade. We split
the sample distribution by establishment years, and report summary statistics according to the two
company categories (“High-Tech” and “Small-Micro”) that play a prominent role in our
identification. A total of 28,455 companies are certified as “High-Tech” and 175,003 are not.

High Tech firms are younger on average, but grow more quickly, and they are able to attract a
larger syndicate of VC investors and initiative a higher frequency of funding rounds. But contrast,
companies labeled as Small Micro obtain slightly fewer funding rounds.
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Table 3

Portfolio Companies: Summary Statistics

Frequencies of company creation or upscaling according to Establishment Year
Year

N

1949-1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

235
172
97
60
149
176
167
166
263
377

%

Year

N

0.11
0.08
0.05
0.03
0.07
0.09
0.08
0.08
0.13
0.18

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

325
280
837
1,237
972
1,030
1,109
1,343
1,724
1,906

%

Year

N

0.16
0.14
0.41
0.6
0.47
0.5
0.54
0.65
0.84
0.93

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2,468
3,060
3,475
4,201
4,178
5,410
5,887
6,378
6,545
8,324

%

Year

N

1.2
1.49
1.69
2.05
2.04
2.64
2.87
3.11
3.19
4.06

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

10,506
11,604
11,930
15,099
17,650
18,391
19,584
18,125
13,878
5,769

%
5.12
5.66
5.82
7.36
8.61
8.97
9.55
8.84
6.77
2.81

High-Tech = 0
Variable
N. Investors
N. Round
Age (winsorized)
Found Year
First VC Round
High-Tech = 1
Variable
N. Investors
N. Round
Age (winsorized)
Found Year
First VC Round

N
175,003
175,003
175,003
175,003
175,003

Mean
1.36
1.24
3.80
2011
2014

Std. dev.
1.17
0.63
4.97
6.38
3.51

Min
1
1
1
1949
2005

Max
45
12
25
2019
2019

N

Mean

Std. dev.

Min

Max

28,455
28,455
28,455
28,455
28,455

2.96
1.93
7.02
2009
2015

3.27
1.34
5.83
6.62
2.88

1
1
1
1953
2005

58
13
25
2019
2019

Small Micro = 0
Variable
N. Investors
N. Round
Age (winsorized)
Found Year
First VC Round
Small Micro =1
Variable
N. Investors
N. Round
Age (winsorized)
Found Year
First VC Round

N

Mean

Std. dev.

Min

Max

176,449
176,449
176,449
176,449
176,449

1.65
1.37
4.32
2011
2014

1.83
0.84
5.27
6.54
3.42

1
1
1
1949
2005

58
13
25
2019
2019

N

Mean

Std. dev.

Min

Max

27,009
27,009
27,009
27,009
27,009

1.15
1.16
3.79
2012
2014

0.59
0.48
4.85
6.13
3.55

1
1
1
1951
2005

22
12
25
2019
2019
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4. Identifying Feedback Effects of ChiNext and NEEQ on the VC/PE Market Expansion
4.1 Endogeneity and Identification Strategy
We are specifically interested in studying how the feedback reaction of the VC market to the
liberalization of the IPO market. In this section, we lay out our empirical strategy to identify a
causal relationship between the creation of new junior stock market venues (in particular, ChiNext
and NEEQ) and subsequent VC/PE investments, based on differences in the treatment effect across
various subsamples of the VC sector.
The main endogeneity concerns are linked to simultaneity, i.e. the possible existence of common
factors that are related to both the expansion of the VC/PE market and the IPO market liberalization.
Such factors can be economic growth, funding demand of small and high-tech companies, and idle
investor capital on the supply side. These factors can lead to both the demand of a more liberalized
IPO market to allow the listing of companies of smaller size and the expansion of the VC market.
To the extent that such common factors affect both sides – VC/PE market and markets for new
listings – only through the contemporaneous fluctuations in the economic and financial conditions,
we can control for them by including year fixed effects, and we also control for more granular
regional or industry-level common factors by including geography×year and industry×year fixed
effects. But there are many possible concerns about common factors that cannot be fully addressed
out by such regional or industry time fixed effects.
When implementing our difference-in-difference methodology, based on differences in treatment
intensity of the introduction of a junior/intermediate stock market board, we need to consider that
there are at least three difficulties in determining the VC/PE firms that should be considered as
“treated”. First, as pointed out by Boehmer, Jones and Zhang (2020), many regulatory changes in
the financial market have both direct treatment effect as well as indirect, or spillover, or general
equilibrium, treatment effects. In the case of a newly created stock board, the VC/PEs whose
portfolio companies will be listed on the new board will be directly affected. They are the treated
VC/PEs in a narrow sense. In addition, it also has an impact on other VC/PEs who expect their
portfolio companies may list on the board. These indirect effects can be large considering the high
uncertainty in the VC/PE market. Only a few deals exit successfully through IPOs, and the majority
of deals exits in a way that produces lower investor returns. The probability of an IPO exit is not
known at the time of investment, yet the average probability is larger with additional

18

stock/intermediate boards and therefore it is rational for other VC/PEs to expand their investment
scale. In this broader, indirect sense, every VC/PE firm is affected by the regulatory change in the
IPO market and hence treated, but at a lower intensity.
The second, and related, concern is that there is a relatively large time lag between investment (the
outcome variable of interest) and exit (the behavior directly affected by the additional IPO market)
which is usually four to seven years. When the VC/PE firm makes the investment decision, it only
knows that the IPO exit probability increases with the new listing board, but is still subject to large
uncertainty whether the portfolio company under consideration would be a candidate to exit on the
new board. The third problem is the highly uncertain nature of VC investments, that means that
many promising early stage investments will never lead to IPO exits. All three reasons, the indirect
treatment effect, the long-term lag, and the high degree of uncertainty, imply that it would be
problematic to define as treatment group those portfolio companies that will eventually be listed
on the new board at some point.
Instead, we choose an indirect IV type approach to determine the treatment group that we explain
in the next subsection, based on the certification of “High-Tech” companies.

4.2 ‘High-Tech’ Certification and Listings on New Markets
We address the difficulties in identifying the treatment group by exploiting a peculiar feature of
listing choices on the new stock markets that is informal but quite powerful. Companies can
acquire an official certification from the State Council Information Office, called the “High-Tech”
certificate. Applications for the certificate can be submitted at any time, and the certificate appears
to be particularly useful for the regulatory process for an IPO. There is a more informal label, the
“Small-Micro” label, that targets small and midsize enterprises. We find that the “High-Tech”
certificate is a strong predictor for a subsequent listing on either ChiNext or NEEQ although no
formal rule gives preference to companies with this certificate.10 In comparison, the “Small-Micro”
label is not. If the VC/PE investors respond to the creation of junior/intermediate stock market
boards, they have stronger incentives to invest in companies that are more promising regarding a
future listing on one of the newly created stock market boards. Thus, companies with a “HighTech” certificate should attract more VC/PE investments, and the same should be true for
10

For anecdote descriptions of its role (in Chinese) see: https://zhuanlan.zhihu.com/p/37673784; and:
http://www.ahlzpt.com/index.php?c=content&a=list&catid=250 .
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companies with characteristics that make them more likely eligible for this certificate (such as
being located in an industry where firms are particularly likely to gain the “High-Tech” certificate
before the listing).
The “High-Tech” certificate is granted by the State Council Information Office of the People’s
Republic of China. Formally, there is a list of industries proposed by the SCIO as High-Tech
industries. Companies registered in mainland China that are at least one year old can apply and get
the certificate “High-Tech” company when the company passes a weighted score on innovation
inputs and outputs. The certificate needs to be re-approved every three years. We observe the
“High-Tech” certificate for each company in our data.
Hence, we categorize portfolio companies with the “High-Tech” certificate as being observations
in the treated sample, and companies without as being in the control sample. To the extent that the
difference between the two categories is one of having a stronger treatment intensity, with both
categories experiencing some of the effect of a new junior stock market, our results are
underestimating the true treatment effect. Our empirical strategy is to deploy a difference-indifference analysis that exploits this difference in treatment intensity. Hence, we compare changes
in VC/PE investments between companies with and companies without the “High-Tech”
certificate after the introduction of a new stock market board. Our identifying assumption is that
firms with the “High-Tech” certificate are more likely to be listed on the new listing venue, and
hence benefit more from the improvement in exit options than firms without the certificate.
The rationale behind our empirical strategy is that the policy of creating junior stock markets was
clearly aimed at early-stage high-tech companies that were hitherto unable to list on public markets
due to high listing requirements on the main board. Thus, they benefit from having IPO exit options
prior to having reached the maturity required enough to meet the existing requirements. We verify
that firms targeted by the stock market liberalization are indeed firms located in the “High-Tech”
industries classified by SCIO. Table 2 reports the OLS regressions that demonstrate the
correlations between gaining the “High-Tech” certificate and being listed on the junior boards. As
a comparison and control variable, and to rule out that we just pick up a size effect, we also include
another category dummy on the “Small-Micro” label, which indicates whether a company is in the
Small-Micro Enterprise List from The State Administration for Market Regulation is the People's
Republic of China (http://bmfw.www.gov.cn/gszjxwqymlcx/index.html). Columns (1) and (2)
compare companies listed on ChiNext or NEEQ with all other companies correspondingly. The
“High-Tech” certificate positively and significantly predicts being listed on ChiNext and NEEQ
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while the “Small-Micro” label predicts a negative correlation with being listed on ChiNext and
NEEQ. Columns (3) and (4) compare companies listed on ChiNext or NEEQ with companies listed
on the main and SME boards in Shanghai and Shenzhen (boards with stricter listing requirements).
The “High-Tech” certificate still shows a positive and significant association with being listed on
junior stock market boards. The “Small-Micro” label are not significantly related to being listed
on ChiNext. The positive and significant correlation between gaining the “Small-Micro” label and
being listed on NEEQ when comparing with being listed on boards with stricter requirements are
reasonable given the intermediate nature of NEEQ. Taken together, and consistent with anecdotal
descriptions of the benefits of being accredited with the “High-Tech” certificate, the results in
Table 4 suggest that gaining the “High-Tech” certificate is highly correlated with being listed on
ChiNext or NEEQ.

Table 4

Difference-in-Difference Analysis for “High-Tech” and “Small-Micro” Companies

This table reports the OLS regression results on the correlation between the “High-Tech” certificate, “small-micro”
label and being listed on the junior board. ChiNext and NEEQ are dummies that equals one if the company is listed
on ChiNext or NEEQ correspondingly. The sample contains both VC/PE-backed and non- VC/PE-backed companies,
with a total of 2,437,658. High-Tech and Small-Micro are dummies that equals one if the company is officially labeled
as High-Tech and Small-Micro respectively. Columns (1) and (2) compare companies listed on ChiNext or NEEQ
with all other companies correspondingly. Columns (3) and (4) compare companies listed on ChiNext or NEEQ with
companies listed on the main and SME boards in Shanghai and Shenzhen (boards with stricter listing requirements).
Industry (large classification) and province fixed effects are controlled for all specifications. Standard errors are
clustered at the industry-province-age level and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

High-Tech
Small-Micro
Age
Industry FE
Province FE
Observations
R2

(1)
ChiNext
0.01***
(0.00)
-0.00*
(0.00)
0.00**
(0.00)
Yes
Yes
2,437,658
0.011

(2)
NEEQ
0.06***
(0.01)
-0.00**
(0.00)
0.00***
(0.00)
Yes
Yes
2,437,658
0.035

(3)
ChiNext
0.08***
(0.02)
0.09
(0.10)
-0.02***
(0.00)
Yes
Yes
3,140
0.173

(4)
NEEQ
0.03**
(0.01)
0.07***
(0.02)
-0.03***
(0.00)
Yes
Yes
12,137
0.311

We do not have the data to introduce more granular subcategories among the companies with a
“High-Tech” certificate, notably concerning the determinants of the grant of the certificate, which
in some cases could more depend on the technology of the company, in others more on its growth
and profitability. Also, while each province has its own approval system and passing score, the
basic requirements are similar: 1) company age is more than one year old; 2) domestically located;
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3) have patents within certain years and pass certain percentage of innovation expertise and
expenses; 4) operate in government-promoted industries. These requirements are either timeinvariant or can be achieved naturally as the company grows (like the location and age requirement)
or can be known by a large degree of certainty when the VC/PE investors make the deal (like the
innovative nature and industry of the company). Therefore, VC/PE investors are highly likely to
invest into future “High-Tech” companies to benefit from the easier exit conditions for these
companies on the junior stock market boards.
4.3

Other Endogeneity Concerns

Before we turn to our results, we briefly address other concerns about identification besides
simultaneity. One concern, independent of simultaneity, is that VC/PE investors might be able to
anticipate the listing venue reforms, and time their investments accordingly. However, as our
discussion in Section 2 shows, in the case of China, investors and even policymakers, could not
predict the exact timing of the introduction of new junior stock listing venues with sufficient
precision. The new market segments were in fact quite unpredictable both in their timing and the
exact format.
Every new stock market launch was visibly subject to policy disputes, challenges and delays. This
means that there was substantial perceived uncertainty about the policy process and notably its
timeline. Even if the market launch was ultimately expected, investors could not predict its timing,
and could not make final preparations for an IPO without the actual policy change being
implemented. We exploit this uncertainty with the identifying assumption that VC/PE investors
cannot perfectly expect the exact introduction date of the new board within of a three-year window,
this policy uncertainty introduces randomness in the timing of the launch of the next new market.
Thus, from the perspective of our identification strategy, the policy uncertainty is quite helpful.
Policy reforms in China are often preceded by multiple protracted rounds of discussions,
experiments, policy evaluations and shifting declarations of intent, before the final implementation
is typically carried out in a rather abrupt manner, at short notice, and with considerable
modifications in the design. This pattern holds especially true for financial market reforms of high
economic significance to which reform of listing venues clearly belong. For example, concerning
ChiNext, the idea was first brought up in 1998 in a landmark proposal by Siwei Cheng, a prominent
economic reformer and official, who emphasized the link between venture capital and
entrepreneurial stock market boards. The initial plan was to introduce a secondary board targeting
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“high-tech companies” (the rudimentary core of ChiNext) similar to the Growth Enterprise Market
in Hong Kong. However, with the unravelling of the dotcom bubble and the aftermath of the
dramatic implosion of Nasdaq in the United States, the initial plan for an entrepreneurial board
was suspended, and then officially postponed in 2001. ChiNext was eventually introduced, but
many years later, on 23 October 2009, and in a very different format. Similarly, for NEEQ, the
initial idea can be traced back to at least in 2006 while the final implementation happened in 2013.
In addition, political frictions make the final implementation date even harder to predict. Given
the time gap between the investment and the exit is usually four to seven years in China, it is
impossible for private actors to generate reliable expectations about the policy change and
implementation schedule over such a protracted period.
We believe that reverse causality, i.e. more actual or expected VC investments possibly triggering
the IPO market reform, is not a very pressing concern in the context of our study, given a graphical
inspection of the sequence of events that shows the listing venue reforms preceding upticks in
VC/PE investments (see figure 1), and considering that our post-event window is relatively short
(three to five years after the introduction of the new boards).11 Indeed, the policy discussions prior
to the IPO market reform show that policymakers were aiming to improve the liquidity of the stock
market, not for VC/PE investments. In its decisions on the timing and exact format of listing market
reforms, the China Securities Regulatory Commission (CSRC) focused on the stock market and
the general economic and financial situation. While it is true that some policy discussions
mentioned possible benefits of additional IPO venues for the VC/PE market, it is very unlikely
that the VC/PE firms carried sufficient weight with the CSRC to influence the reforms.

5.

Empirical Results

5.1 New Markets and VC and PE investments: Aggregate Trends
Figure 1 reports the total number of VC/PE-backed investments in each year the entire sample of
portfolio companies over the 2005 to 2019 time period. We start in 2005, as it is the year share
trading in the Chinese stock markets was liberalized.12 We focus on the following events: ChiNext

11

We cannot rule out that listing markets and VC/PE markets interact with each other when considering a longer
post-reform horizon, but such longer horizons are outside the scope of our study.
12 Regulation document: Operational Guidelines for the Pilot Reform of the Share-trading Business of Listed
Companies (Effective date: 05-08-2005). http://www.lawinfochina.com/display.aspx?lib=law&id=4162&CGid=
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for the introduction of ChiNext board on the Shenzhen Stock Exchange on October 23rd, 2009 and
NEEQ for the National Equities Exchange and Quotations on December 31st, 2013.
The number of deals increased from 3,441 in 2005 to 36,636 in 2019, with a peak of 53,204 in
2016. The increase in VC/PE-backed investments is substantial, showing the momentous rise of
private equity funding in China, but to a smaller extent also because our data is more complete for
more recent years. The number decreases in more recent years, partially reflecting the cooling of
the VC/PE market. Consistent with the idea that the introduction of junior stock market boards has
a feedback effect on the VC/PE market, the figure shows a noticeable kink around the introduction
of the ChiNext in 2009, and a more dramatic kink and increase in 2015, one year after the
introduction of NEEQ.

Figure 1: Aggregate Trend of VC/PE Deals in China (2005 – 2019)
Figure 2 breaks down the number of deals by different categories of portfolio companies in each
year over the 2005 to 2019 time period. The four figures illustrate the idea of our identification
strategy quite well: in Panels (a) and (b), we decompose the full sample of VC/PE deals in portfolio
companies with and without a “High-Tech” certificate. Consistent with the idea that new junior
stock markets promote VC/PE investments mainly for high-tech companies, the kink features
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prominently for companies with a “High-Tech” certificate in Panel (a), while the time trend
evolves more smoothly for non High-Tech companies in Panel (b). In comparison, Panels (c) and
(d) show no clear difference in the time trends between companies with and without a “SmallMicro” label. if anything, the trend change after 2013 looks more abrupt for companies without a
“Small-Micro” label.

Panel (a): Companies with “High-Tech” certificate

Panel (b): No “High-Tech” certificate

Panel (c): Companies with “Small-Micro” label

Panel (d): No Small-Micro Label

Figure 2: Aggregate Trend of VC/PE Deals in China (2005 – 2019). Decomposition by HighTech and Small-Micro Labels.

5.2 Results of the Difference-in-Difference Analysis
For our difference-in-difference approach, we deploy a panel of portfolio companies with yearly
observations. All companies that gain the “High-Tech” certificate are in the treatment group and
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companies that never obtain the “High-Tech” certificate are in the control group. We compare the
difference in the probability of gaining one or several rounds of VC/PE funding in any given year
before and after the introduction of junior stock market boards for the treatment and control groups.
We focus on the universe of VC/PE-backed companies in order to have a control sample of
companies that are close in their characteristics to the treated sample, in regard for example to their
technology intensity, size and age, business plan and strategy. Therefore, we are conservative and
exclude companies that are non VC/PE-backed companies. i.e. that never receive a VC/PE funding
round prior or after to the stock market event we investigate, and hence are much more likely to
differ in firm characteristics.
We use three different specifications for our main analysis, that we define as follows.
For the across portfolio company analysis with year fixed effects,
𝑌𝑖𝑡 = 𝛽1 ∙ 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 × 𝑃𝑜𝑠𝑡𝑖,𝑡 + 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 + 𝜃𝑡 + 𝜖𝑖,𝑡

(1)

For the across portfolio company analysis with industry-year and province-year fixed effects,
𝑌𝑖𝑡 = 𝛽2 ∙ 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 × 𝑃𝑜𝑠𝑡𝑖,𝑡 + 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 + 𝜑𝑠,𝑡 + 𝜏𝑔,𝑡 + 𝜖𝑖,𝑡

(2)

For the within portfolio company analysis,
𝑌𝑖𝑡 = 𝛽3 ∙ 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 × 𝑃𝑜𝑠𝑡𝑖,𝑡 + 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 + 𝛾𝑖 + 𝜃𝑡 + 𝜖𝑖,𝑡 ,

(3)

where 𝐻𝑖𝑔ℎ𝑇𝑒𝑐ℎ𝑖 is a dummy equal to 1 for companies with the “High-Tech” certificate, 𝑃𝑜𝑠𝑡𝑖,𝑡
is a dummy equal to 1 for outcomes measured after the introduction date of each event, 𝜃𝑡 are the
year dummies controlling for the aggregate trend of the VC/PE market, 𝜑𝑠,𝑡 and 𝜏𝑔,𝑡 are industryyear and province-year fixed effects respectively taking industry- and province-specific trends into
account, and 𝛾𝑖 are the portfolio company fixed effects that controls for company-level timeinvariant differences. 𝜖𝑖,𝑡 is the error term. We cluster standard errors at the combined
year×industry and year×province level for the across portfolio company specifications (1) and (2),
and at the year×portfolio company level for the within portfolio company specification (3).
To avoid any contamination due to the overlap of time periods of different events, we restrict for
each event the post-event period and require it to stop before the following event. More specifically,
for ChiNext, the pre-period is 2005 to 2009, and the post-period 2010 to 2013. For NEEQ, the preperiod is 2010 to 2013, and the post-period is 2014 to 2019. In a similar way, we use the companies
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with a “Small-Micro” label as a hypothetical treatment group, i.e., replace all the High-Tech
variables in (1) to (3) with a dummy that equals one if the company is with a “Small-Micro” label
and zero otherwise.
Table 5 reports the difference-in-difference results on the impact of the introduction of ChiNext
on VC and PE deals. For each portfolio company, the first year in the panel is the minimum of the
founding year and 2005, i.e., we assume that in the government administration system, equity
investment before the founding year is not recorded. We restrict the analysis to the subsample of
111,690 portfolio companies that have at least one VC/PE deal in the study time period 2005 2013, which excludes companies that were established or received their first VC or PE funding
only in the years after 2013. This limitation means that our results yield a conservative estimation
of the impact of the introduction of ChiNext. Interestingly, High-Tech companies per se have a
lower probability of gaining VC/PE investments, which makes the positive effects of the
introduction of ChiNext on High-Tech have more economic impact. As a comparison, we do not
obtain the same results for companies labelled as “Small-Micro” companies.
Figure 3 reports the dynamic patterns of yearly probability gaining a VC/PE investment before
and after the introduction of ChiNext, with 95% confidence intervals (using a dynamic differencein-difference specification with yearly dummies). Panel (a) shows the across-company dynamic
model that controls for year fixed effects, i.e., follows specification (1). Panel (b) shows the
dynamic model that estimates the within-company effects, i.e., follows specification (3).
Examining the pre-trends, the plots clearly show that our data appear to support the parallel trend
assumptions for the period prior to the stock market event: there is no significant difference
between the treated and the control sample in any of the five years prior to the introduction of the
new stock market; there is only a marginal difference in the year -5 before the creation of ChiNext
in Panel (b), but it goes in the opposite direction, with companies with a “High Tech” certificate
being marginally less likely to obtain funding that early, confirming the lower funding probability
for “High tech” companies. The plots show a clear divergence and significant difference in funding
probabilities occurring immediately after the introduction of ChiNext in 2009.
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Table 5 Impact of the Launch of ChiNext on VC and PE investments
This table reports the difference-in-difference results on the impact of the introduction of ChiNext on VC and PE deals.
Dataset is a portfolio company-year panel of 111,690 companies during the period of 2005 to 2013 (both included).
The 111,690 companies are a subsample of portfolio companies that have at least one VC/PE deal in the period 2005
-2013. For each portfolio company, the first year in the panel is the minimum of the founding year and 2005. The
dependent variable VC is a dummy variable that equals one if the company has at least one VC round in the observation
year. High-Tech and Small-Micro are dummies that equals one if the company is officially labeled as High-Tech and
Small-Micro respectively. Post is a dummy that equals to 1 if the year is after 2010 (included). Fixed effects that are
controlled for are marked in the table. P.C. FE is a portfolio company fixed effect dummy, equal to 1 for all
observations of the same portfolio company. Standard errors are clustered at year-industry-province or year-company
level, as marked in the table, and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

HighTech×Post
HighTech
Small-Micro× Post
Small-Micro
Year FE
P.C. FE
Year-Ind. FE
Year-Geo. FE
s.d. Cluster
Observations
R2

(1)

(2)

(3)

1.92**
(0.79)
-7.15***
(0.51)

0.99**
(0.33)
-5.90***
(0.47)

9.97***
(1.01)

(4)
I.VC×100

(5)

(6)

-0.83
-0.09
-3.46***
(0.57)
(0.40)
(0.50)
1.72***
0.81***
(0.33)
(0.17)
Yes
No
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
Year, Ind., Geo
Year, P.C.
Year, Ind., Geo
Year, P.C.
607,180
607,171
592,081
607,180
607,171
592,081
0.015
0.023
0.150
0.009
0.020
0.147

Panel (a): Across company effects

Panel (b): Within company effects

Figure 3: Difference in probabilities of obtaining a VC/PE investments (ChiNext)
This figure shows the annual probabilities of obtaining a VC/PE investments before and after the introduction of
ChiNext in 2009, with 95% confidence intervals, as the difference between the subsample of companies with a “High
tech” certificate and those with it (Panel (a)) or as the difference from the companies own mean value (Panel (b)). The
first year after the event (2010) is omitted for co-linearity reasons.
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Table 6 reports the results for the introduction of NEEQ in 2013. For each portfolio company, the
first year in the panel is the minimum of the founding year and 2010, i.e., we assume that in the
government administration system, equity investments before the founding year are not recorded.
Applying this restriction, we now have a subsample of 205,087 portfolio companies with at least
one VC/PE funding round in the 2010-2017 time period. “High-Tech” companies per se again
have a lower probability of gaining VC/PE investments, which makes the positive effects of the
introduction of ChiNext on “High-Tech” have more economic impact. As a comparison, we do
not obtain the same results for companies labelled as “Small-Micro” companies.

Table 6 Impact of the Launch of NEEQ on VC and PE investments
This table reports the difference-in-difference results on the impact of the introduction of NEEQ on VC and PE deals.
Dataset is a portfolio company-year panel of 205,087 companies during the period of 2010 to 2019 (both included).
For each portfolio company, the first year in the panel is the minimum of the founding year and 2010. The dependent
variable VC is a dummy variable that equals to one if the company has at least one VC round in the observation year.
High-Tech and Small-Micro are dummies that equals one if the company is officially labeled as High-Tech and SmallMicro respectively. Post is a dummy that equals to 1 if the year is after 2014 (included). Fixed effects that are
controlled for are marked in the table (see Table 3 for details). Standard errors are clustered at year-industry-province
or year-company level, as marked in the table, and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

HighTech×Post
HighTech
Small-Micro×Post
Small-Micro
Year FE
P.C. FE
Year-Ind. FE
Year-Geo. FE
s.d. Cluster
Observations
R2

(1)

(2)

(3)

13.31***
(2.07)
-5.23***
(0.95)

10.69***
(1.50)
-4.91***
(0.65)

19.33***
(2.11)

(4)
I.VC×100

(5)

(6)

-3.82***
-2.27**
-4.79***
(1.08)
(0.71)
(0.62)
0.88*
0.73*
(0.40)
(0.32)
Yes
No
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
Year, Ind., Geo
Year, P.C. Year, Ind., Geo
Year, P.C.
1,400,230 1,400,223 1,394,461
1,400,230
1,400,223 1,394,461
0.012
0.028
0.169
0.007
0.026
0.163

Figure 4 repeats the plots of Figure 3 for the NEEQ event, plotting annual probabilities of obtaining
a VC/PE investment before and after 2013, where Panel (a) again follows specification (1), and
Panel (b) specification (3). The pre-trends again offer strong support for the parallel trend
assumption, with the differences in the years prior to NEEQ in Panel (b) confirming the lower
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funding probability of High-Tech companies. The plots confirm the immediate strong and
significant divergence in funding probabilities arising with the creation of NEEQ in 2013.

Panel (a): Across companies effects

Panel (b): Within company effects

Figure 4: Difference in probabilities of obtaining a VC/PE investments (NEEQ)
This figure shows the annual probabilities of obtaining a VC/PE investments before and after the introduction of
NEEQ in 2013, with 95% confidence intervals, as the difference between the subsample of companies with a “High
tech” certificate and those with it (Panel (a)) or as the difference from the companies own mean value (Panel (b)). The
first year after the event (2014) is omitted for co-linearity reasons.

6.

The Impact of Market Liberalization on Cross-Broder Investors

We investigate the question whether the effect of the launch of the two stock market segments we
investigate, ChiNext and NEEQ, is different for international VC/PE investors compared to
domestic investors. As in many emerging VC/PE markets, the role of foreign investors in seeding
the VC market in China has been important.
There are contrasting hypotheses on the effect on foreign investors. First, foreign VC/PE investors
have a natural preference for foreign IPO listings, and advantages to open the route for foreign
listings. Thus, one could expect that they are less sensitive to a liberalization of the domestic stock
market, to the extent that their eyes are relatively more focused on foreign listing options. On the
other hand, foreign VCs are arguably more hampered by the absence of a liquid stock market for
exits, since they face higher barriers to find alternative exit routes that allow them to work around
missing listing choices: it is probably easier for domestic VCs in China to locate alternative routes
for exiting their investments, especially if they are well-connected, including options to eventually
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list their portfolio companies on the Main Board or SME. Domestic VC/PE investors also may
have advantages in locating alternative exit routes via M&A exits. Finally, while foreign IPOs and
M&As are highly prized exits, they are also rare, and hardly the main exit option even for foreign
investors. Thus, there are several reasons to expect that foreign VC/PE firms might react more
strongly to the opening of new listing venues.
We ask whether we find support for any of these contrasting hypotheses. We identify foreign
investors by the domicile of their headquarters. Table 7 presents the results of our analysis, both
for ChiNext (Panel A) and for NEEQ (Panel B).

Table 7 Impact of the Launch of ChiNext/NEEQ: Domestic vs Cross-Boarder Investors
This table reports the difference-in-difference results on the impact of the introduction of ChiNext (Panel A) and
NEEQ (Panel B) on company age at investments. We include the company received the first deal during 2005 to 2013
for ChiNext and during 2010 to 2019 for NEEQ. We exclude all deals where the deal year is before the portfolio
company founding year to minimize potential errors in the original government administration data. High-Tech is a
dummy that equals one if the company is officially labeled as High-Tech. Post is a dummy that equals to 1 if the deal
year is after 2010 (included) for ChiNext and after 2014 (included) for NEEQ. Foreign is a dummy if the VC/PE is a
foreign investor. Fixed effects that are controlled for are marked in the table (see Table 3). Standard errors are clustered
at year-industry-province level, as marked in the table, and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Panel A: ChiNext

HighTech×Post×Foreign

(1)

(2)

(3)

3.42***
(0.97)

2.72**
(0.95)

0.59
(0.84)

Small-Micro×Post ×Foreign
Foreign×Post
HighTech×Post

4.41***
(0.80)
1.57
(0.91)

4.54***
(0.71)
0.58
(0.46)

1.93
(1.14)
10.05***
(1.09)

Small-Micro×Post

(4)
I.VC×100

(5)

(6)

-0.78
(3.15)
4.83***
(0.61)

-1.55
(3.39)
5.38***
(0.40)

-3.51
(2.67)
2.84**
(1.22)

-0.73
(0.59)

0.03
(0.36)

-3.62***
(0.56)

HighTech

-7.46***
(0.51)

Small-Micro

1.61***
0.60**
(0.37)
(0.19)
Yes
No
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
Year, Ind., Geo
Year, P.C. Year, Ind., Geo
Year, P.C.
616,046 616,037 601,060
616,046
616,037
601,060
0.018
0.027
0.178
0.013
0.024
0.175

Year FE
PC FE
Year-Ind FE
Year-Geo FE
s.d. Cluster
Observations
R2

-6.14***
(0.43)
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Panel B: NEEQ

HighTech×Post×Foreign

(1)

(2)

3.86*
(1.94)

4.18**
(1.36)

Small-Micro×Post×Foreign
Foreign×Post
HighTech×Post

4.47**
(1.38)
14.28***
(2.16)

5.01***
(1.06)
11.57***
(1.55)

Small-Micro×Post
HighTech
Small-Micro
Year FE
PC FE
Year-Ind FE
Year-Geo FE
Observations
R2

-5.76***
(1.06)

(3)
(4)
I.VC×100
-1.32
(0.93)
-6.12*
(2.78)
0.92
6.97***
(0.63)
(1.40)
20.74***
(2.20)
-3.76***
(1.11)

(5)

(6)

-5.49*
(2.75)
6.82***
(1.15)

-1.71
(2.15)
1.67*
(0.88)

-2.18**
(0.75)

-5.05***
(0.65)

-5.49***
(0.72)

0.83*
0.59
(0.41)
(0.33)
Yes
No
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
1,415,662 1,415,655 1,409,907 1,415,662 1,415,655 1,409,907
0.014
0.031
0.189
0.009
0.029
0.182

We define a new dummy variable, Foreign, that takes the value of one of the investors is located
abroad, incl. in Hong Kong. We see that the triple interaction term, HighTech×Post×Foreign, is
significant and positive in our baseline regressions (1) and (2), suggesting that the second of our
two hypotheses finds empirical support, i.e. foreign investors react more strongly to the launch of
the new market segments. This finding is true for both the ChiNext and the NEEQ introduction,
but for NEEQ, the loading on HighTech×Post remains strongly positive, whereas it is no longer
significant in the case of ChiNext, suggesting that the positive feedback effect of the ChiNext event
was predominantly generated from the reaction of foreign investors. However, the effects are
different when we include fixed effects for portfolio companies. The regression then picks up the
change in the probability of attracting another funding round for every portfolio company after the
stock market launch, relative to its pre-event trend. The triple interaction HighTech×Post×Foreign,
is no longer significant for either of the two markets, but the original term of interest,
HighTech×Post, is now significant. This suggest that the stronger effect of Foreign VC/PE
investors is largely a selection effect: Foreign VC/PE investors are more likely to pick portfolio
companies with a stronger intrinsic propensity to be listed on domestic new markets, but this
propensity is only weakly bolstered by the new market introduction. The opposite is true for
portfolio companies chosen by domestic investors: they have a weaker baseline attraction to new
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domestic markets, but their propensity for a domestic listing is improved by the market
introduction.

7.

Does Market Liberalization Alter VC/PE Funding Characteristics?

In this section, we study whether the introduction of junior stock markets alters the VC/PE market
and the behavior of VC/PE firms. We look at company and deal characteristics that attract VC/PE
funding, as well as the structure and frequency of the transactions they undertake.
We begin with characteristics of portfolio firms, and focus on one particularly important
characteristic, the age of the company at the recorded funding round. Specifically, we are interested
in the company age at the first funding round, thus investigating whether the widening in the exit
options leads to companies receiving their first funding round at an earlier or a more mature stage
of their life cycle. There are two countervailing economic narratives: improved exit options might
mean that VC/PE firms are willing to take more risks, and hence would provide funding at an
earlier stage. This story is consistent with a rapidly expanding VC/PE funding volume, so that the
more abundant capital now also offers funding opportunities for younger, more risky start-ups.
The alternative story is that VC/PE firms now focus on firms that are closer to maturity, and hence
will more quickly and with greater probability benefit from the improved exit liquidity. This
alternative story is consistent with a situation of limited capital supply where VC/PE firms can
pick portfolio companies and the maturity profile that suits their preferences.
Table 8 reports our findings. The set-up closely follows that of Table 3 (for ChiNext, in Panel A)
and of Table 4 (for NEEQ, in Panel B), resp., but the dependent variable is now years since the
founding of the company. The regressions (3) and (4) show the results for first funding rounds that
we are of particular interest. The firm age at the first funding round increases significantly after
the introduction of ChiNext (Panel A) which is consistent with the alternative story, VC/PE firms
picking more mature companies that are closer to exit. By contrast, in Panel B we find no
significant effect on company age. This is consistent with the peculiar form of the NEEQ
experiment that introduces a pre-market for companies that eventually should list on a full-fledged
stock market, but offers little immediate liquidity for VCs. The finding in regressions (1) and (2),
aggregating first and higher-order funding rounds, deliver in each case consistent results, showing
that the age effect is not limited to first rounds.
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Table 8 Impact of ChiNext/NEEQ on Company Age
This table reports the difference-in-difference results on the impact of the introduction of ChiNext (Panel A) and
NEEQ (Panel B) on company age at investments. In each panel, in columns (1) and (2), the dataset includes all deals
the company received during 2005 to 2013 for ChiNext (2010 to 2019 for NEEQ) and the company age is calculated
separately for each deal. In columns (3) and (4), the dataset is a portfolio company cross section where the company
age is the age at the earliest deal, and to avoid potential contamination between events, we include the company
received the first deal during 2005 to 2013 for ChiNext and during 2010 to 2019 for NEEQ. We exclude all deals
where the deal year is before the portfolio company founding year to minimize potential errors in the original
government administration data. The dependent variable Company Age=Deal Year- Found Year+1, winsorized at 1%
and 99%. High-Tech is a dummy that equals one if the company is officially labeled as High-Tech. Post is a dummy
that equals to 1 if the deal year for columns (1) (2) or first deal year for columns (3) (4) is after 2010 (included) for
ChiNext and after 2014 (included) for NEEQ. Fixed effects that are controlled for are marked in the table (see Table
3 for details). Standard errors are clustered at year-industry-province level, as marked in the table, and are in
parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Panel A: ChiNext
(1)

(2)

(3)

All Deals
HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

(4)
First Deal

Company Age
1.09***
1.30***
(0.18)
(0.20)
1.27***
2.12***
(0.24)
(0.34)
No
Yes
Yes
No
Yes
No
77,398
71,686
0.145
0.039

1.30***
(0.20)
2.16***
(0.34)
Yes
No
No
77,439
0.046

1.15***
(0.17)
1.24***
(0.21)
No
Yes
Yes
71,644
0.138

Panel B: NEEQ
(1)

(2)

(3)

All Deals

(4)
First Deal

Company Age
HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

-0.07
(0.19)
3.47***
(0.49)
Yes
No
No
250,752
0.065

*

0.74
(0.36)
2.36***
(0.14)
No
Yes
Yes
250,710
0.169

-0.16
(0.24)
3.42***
(0.49)
Yes
No
No
182,278
0.051

0.55
(0.34)
2.40***
(0.11)
No
Yes
Yes
182,237
0.152

Next, we are interested in investigating possible effects on the structure and liquidity of the VC/PE
market. Does the increased liquidity in the exit market lead to more liquidity in assembling funding
rounds, and enhance the possibility to increase the monitoring potential of relationship funding
and the diversity and competence of the investor pool?
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Table 9 Impact of ChiNext and NEEQ on the total number of rounds
This table reports the difference-in-difference results on the impact of the introduction of ChiNext (Panel A) and
NEEQ (Panel B) on number of rounds the portfolio company received. The dataset is a portfolio company cross section
where the dependent variable, the number of rounds, is the total number of different rounds of VC/PE investments the
portfolio companies received, and to avoid potential contamination between events, we include the company received
the first deal during 2005 to 2013 for ChiNext and during 2010 to 2019 for NEEQ. We exclude all deals where the
deal year is before the portfolio company founding year to minimize potential errors in the original government
administration data. High-Tech is a dummy that equals one if the company is officially labeled as High-Tech. Post is
a dummy that equals to 1 if the first deal year is after 2010 (included) for ChiNext and after 2014 (included) for NEEQ.
Fixed effects that are controlled for are marked in the table (see Table 3 for details). Standard errors are clustered at
year-industry-province level, as marked in the table, and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Panel A: ChiNext
(1)

(2)
N. Rounds

0.16***
(0.01)
0.75***
(0.11)
Yes
No
No
71,686
0.107

HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

0.10***
(0.00)
0.61***
(0.07)
No
Yes
Yes
71,644
0.167

Panel B: NEEQ
(1)

(2)
N. Rounds

HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

-0.33***
(0.09)
0.91***
(0.10)
Yes
No
No
182,278
0.114

-0.25**
(0.09)
0.71***
(0.06)
No
Yes
Yes
182,237
0.161

In Table 9, we focus on the frequency of funding rounds. The set-up closely follows that of Table
3 (for ChiNext, in Panel A) and of Table 4 (for NEEQ, in Panel B), resp., but the dependent variable
is the number of funding rounds. Given the short duration of the windows prior and after the stock
market liberalization event, limited to 5 years in each case, we prefer the interpretation of this
variable as a measure of the frequency of funding. Venture capital theory has emphasized that
more frequent funding decreases the degree of asymmetric information between investors and
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company and increases the potential of VC/PE investors to add value, and empirical research has
supplied consistent evidence (Neher, 1999; Tian, 2011).
We find evidence consistent with an increase in the closedness of the relationship between
investors and company for ChiNext (Panel A), but we find the opposite effect for NEEQ (in Panel
B). The effect in Panel A is consistent with the theoretical prediction of an increase in exit liquidity
that translates into more funding liquidity for VC/PE firms. The effect in Panel B, for the NEEQ
introduction, is more surprising and intriguing. One possible explanation is that NEEQ allows
companies to be listed earlier, and hence to raise funds through alternative channels rather than
exclusively from VC funds.
In Table 10, we undertake a complementary analysis to that of Table 7, but the dependent variable
is now the number of investors in each funding round. More liquidity in VC/PE funding rounds,
should mean that it is easier and less costly to expand the investor base, with possible benefits for
the diversity and competence of the VC/PE syndicate.
We find evidence consistent with such an expansion of the investor base for ChiNext (Panel A),
but find no effect on a per deal basis, which is the most relevant here, for NEEQ (in Panel B).
When aggregating over all deals, the effect become negative I the case of NEEQ, reflecting the
fact that the number of funding rounds decreases and hence, in all likelihood, also the number of
investors. The effect in Panel A is consistent with the theoretical prediction that an increase in exit
liquidity translates into more funding liquidity in the VC/PE markets, and creates potential
economic benefits from a larger investor base. The absence of an effect in Panel B confirms the
finding of Table 7 that the consequences the NEEQ introduction on investor behavior are different,
possibly reflecting the difference in terms of market liquidity and the fact that companies are listed
on NEEQ at an earlier point in their life cycle.
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Table 10

Impact of ChiNext and NEEQ on the number of investors

This table reports the difference-in-difference results on the impact of the introduction of ChiNext (Panel A) and
NEEQ (Panel B) on number of different investors involved in. In each panel, in columns (1) and (2), the dataset
includes all deals the company received during 2005 to 2013 for ChiNext (2010 to 2019 for NEEQ) and the dependent
variable, the number of investors, is calculated separately for each deal. In columns (3) and (4), the dataset is a portfolio
company cross section where the dependent variable, the number of investors, is the total number of different investors
the portfolio companies received investments from, and to avoid potential contamination between events, we include
the company received the first deal during 2005 to 2013 for ChiNext and during 2010 to 2019 for NEEQ. We exclude
all deals where the deal year is before the portfolio company founding year to minimize potential errors in the original
government administration data. High-Tech is a dummy that equals one if the company is officially labeled as HighTech. Post is a dummy that equals to 1 if the deal year for columns (1) (2) or first deal year for columns (3) (4) is after
2010 (included) for ChiNext and after 2014 (included) for NEEQ. Fixed effects that are controlled for are marked in
the table (see Table 3 for details). Standard errors are clustered at year-industry-province level, as marked in the table,
and are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Panel A: ChiNext
(1)

(2)

(3)

Per Deal

(4)
Over All Deals

N. Investors
HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

***

***

0.23
(0.03)
0.39***
(0.08)
Yes
No
No
77,439
0.046

0.11
(0.03)
0.23***
(0.03)
No
Yes
Yes
77,398
0.110

0.56***
(0.03)
1.64***
(0.31)
Yes
No
No
71,686
0.127

0.37***
(0.04)
1.16***
(0.15)
No
Yes
Yes
71,644
0.217

(2)

(3)

(4)

Panel B: NEEQ
(1)
Per Deal
HighTech×Post
HighTech
Year FE
Year-Ind FE
Year-Geo FE
Observations
R2

-0.08
(0.06)
0.62***
(0.10)
Yes
No
No
250,752
0.045

Over All Deals
N. Investors
0.05
-0.84***
(0.04)
(0.19)
0.34***
2.20***
(0.05)
(0.29)
No
Yes
Yes
No
Yes
No
250,710
182,278
0.081
0.116
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-0.48**
(0.17)
1.54***
(0.19)
No
Yes
Yes
182,237
0.185

8.

Conclusion

Looking at the case of China, the most dynamic market for venture capital in the past decade, this
paper explores the question whether stock market liberalizations create identifiable feedback
effects on venture capital and private equity financing. Over a 15-year period in the 2000s and
2010s, China has enacted a series of capital market liberalizations with the goal of increasing the
attractiveness and liquidity of the Chinese stock market for innovative firms. We investigate
whether the introduction of two new stock market segments, ChiNext and NEEQ, has increased to
flow of funds of VC funds to firms that benefit from the improved exit opportunities and
heightened exit liquidity.
We identify a causal relationship between the changes in VC/PE investment and the availability
of a junior/intermediate stock market board. Looking at the introductions of NEEQ and ChiNext
in particular, and based on a difference-in-difference identification approach based on firms being
certified as likely candidates for listings on the new markets, we find strong and robust evidence
consistent with our hypothesis of a positive feedback effect on VC funding.
We find that the effect is stronger for foreign VC/PE investors, suggesting that the lack of domestic
liquid exit markets affects foreign VC/PE investors more strongly, as they might face more
important obstacles to locate alternative exit routes including M&A.
When we look at the questions whether the improved stock market liquidity also improves the
liquidity of the market for VC/PE investments, we find supportive evidence: with the introduction
of ChiNext, VC/PE funds invest at a later stage in the life cycle of portfolio companies which
allows them to benefit more quickly from the improved exit liquidity, and they also show that VC
markets become more liquid, since they increase the frequency of fund raising rounds an associate
more new investors. We find much weaker results along these dimensions for the launch of the
NEEQ introduction, which could mirror the substantial differences between the two markets, in
terms of market liquidity and the fact that companies are listed on NEEQ at an earlier point in their
life cycle.

38

References
Athey, S., (2019). “The Impact of Machine Learning on Economics”. In: Agrawal, A., J. Gans,
A. Goldfarb (eds.), “The economics of artificial intelligence”, University of Chicago Press.
Bae, K.-H., W. Bailey, and J. Kang (2021). “Why is stock market concentration bad for the
economy?” Journal of Financial Economics 140(2): 436-459.
Bernstein, S., A. Dev, and J. Lerner. “The creation and evolution of entrepreneurial public
markets.” Journal of Financial Economics 136(2) (2020): 307-329.
Black, B. S., and R. J. Gilson (1998). “Venture capital and the structure of capital markets: banks
versus stock markets.” Journal of financial economics 47.3: 243-277.
Boehmer, E., C. M. Jones, and X. Zhang (2020). “Potential pilot problems: Treatment spillovers
in financial regulatory experiments.” Journal of Financial Economics 135, no. 1 (2020): 68-87.
Brown, J. R., S. M. Fazzari, and B. C. Petersen (2009). “Financing innovation and growth: Cash
flow, external equity, and the 1990s R&D boom.” The Journal of Finance 64(1): 151-185.
Brown, J. R., G. Martinsson, and B. C. Petersen (2013). “Law, stock markets, and innovation.” The
Journal of Finance 68(4): 1517-1549.
Dambra, M., L. Casares Field, and M. T. Gustafson (2015). “The JOBS Act and IPO volume:
Evidence that disclosure costs affect the IPO decision.” Journal of Financial Economics 116(1):
121-143.
Calomiris, C.W., R. Fisman, and Y. Wang. “Profiting from government stakes in a command
economy: Evidence from Chinese asset sales.” Journal of Financial Economics 96(3): 399-412.
Cumming D. (2008). “Contracts and exits in venture capital finance.” The Review of Financial
Studies, 21(5): 1947-1982.
Edwards, A., and M. Todtenhaupt (2020). “Capital gains taxation and funding for startups.” Journal of Financial Economics 138(2): 549-571.
Ewens, M., and J. Farre-Mensa (2020). “The deregulation of the private equity markets and the
decline in IPOs.” The Review of Financial Studies 33(12): 5463-5509.
Fei, C. Y. (2018). “Can Governments Foster the Development of Venture Capital?” SSRN E
Journal.
Fei, C. Y. (2019). “Underperformance of Government Venture Capitalists: New Evidence and
Explanations.” Available at SSRN 3456434.
Gompers P. A. (1996). “Grandstanding in the venture capital industry.” Journal of Financial
Economics, 42(1): 133-156.
39

Hall B. H., and J. Lerner (2010). “The financing of R&D and innovation”, in: B.H. Hall and N.
Rosenberg, ed., Handbook of the Economics of Innovation, New York, North-Holland, vol. 1, 609639.
Hombert, J., A. Schoar, D. Sraer, and D. Thesmar (2020). “Can unemployment insurance spur
entrepreneurial activity? Evidence from France.” The Journal of Finance 75, no. 3: 1247-1285.
Huang, S., Y. Mao, C. Wang, D. Zhou (2021) “Public market players in the private world:
Implications for the going-public process.” The Review of Financial Studies 34(5): 2411-2447.
Jovanovic, B., and B. Szentes (2013). “On the market for venture capital.” Journal of Political
Economy 121(3): 493-527.
Kang, S.Y. (2018), The Vanke-Baoneng Case and Beyond: Hostile Takeover and Corporate
Governance in China, Available at http://dx.doi.org/10.2139/ssrn.3399767 .
Lee, P. M. and S. Wahal (2004). “Grandstanding, certification and the underpricing of venture
capital backed IPOs.” Journal of Financial Economics, 73(2): 375-407.
Love, I. (2003). “Financial development and financing constraints: International evidence from
the structural investment model.” The Review of Financial Studies 16.3: 765-791.
Michelacci, C., and J. Suarez (2004). “Business creation and the stock market.” The Review of
Economic Studies 71(2): 459-481.
Moshirian F., X. Tian, B. Zhang, and W. Zhang (2021). “Stock market liberalization and
innovation.” Journal of Financial Economics 139(3): 985-1014.
Mullainathan, S. and J. Spiess (2017). “Machine learning: an applied econometric approach”.
Journal of Economic Perspectives, 31(2): 87-106.
Nahata, R., S. Hazarika, and K. Tandon (2014). “Success in global venture capital investing: do
institutional and cultural differences matter?” Journal of Financial and Quantitative Analysis 49.4:
1039-1070.
Nanda, R., S. Samila, and O. Sorenson (2020). “The persistent effect of initial success: Evidence
from venture capital.” Journal of Financial Economics 137(1): 231-248.
Neher, D. V. (1999). “Staged financing: an agency perspective.” The Review of Economic Studies
66(2): 255-274.
Piacentino, G. (2019). “Venture capital and capital allocation.” The Journal of Finance 74(3):
1261-1314.
Tian, X. (2011). “The causes and consequences of venture capital stage financing.” Journal of
Financial Economics 101(1): 132-159.

40

Appendix A

Additional Figures

Panel (a): Impacts of Introduction of ChiNext

Panel (b): Impacts of Introduction of NEEQ

Figure A1: Fixed Effect Model of the Dynamic DiD coefficients.
This figure shows the dynamic patterns of the introduction of the junior stock market boards on the probability of
gaining a VC and PE deal using the model with industry-year and province-year fixed effects model.
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Appendix B

Procedure for the Construction of the Portfolio Company Dataset

The main goal of the portfolio company dataset build-up procedure is to collect the complete
sample of equity-backed (VC/PE backed) registered in mainland China using the government
administration system National Enterprise Credit Information Publicity System (NECIPS
henceforth). We use the portfolio company list from the commercial database Zero2IPO as the
seed list and track down the co-investors in all layers of the network of the equity-shareholders of
the seed list. We build up a portfolio company dataset on all companies invested by the equityshareholders of the seed list and the co-investors. We expand the commercial data by around
1623.43%, from 26,188 to 451,332.
Usually, the commercial database have limited data source and only covers VC/PE deals that have
media coverage/on the VC/PE fund’s website/directly from the VC/PE fund source. There could
be strong survival bias as VC/PE funds are more likely to report successful deals and/or more
famous VC/PE funds are likely to have media coverage etc. The NECIPS system instead provides
equity shareholder information for all companies and funds registered in mainland China which
helps us to identify equity-backed companies. An example of the shareholder information in
NECIPS is provided in Data Note1. The shareholder information is annually updated from 2013
until the write-off of the fund/company, with the actual entry date (can be earlier than 2013)
recorded. Historical information of shareholder changes is also reported before 2013.
Because we cannot directly access the entire list of companies in the NECIPS but need to have a
list of companies in the first place to access related information, we use the complete portfolio
company list from the commercial database Zero2IPO as the seed list. Then, we use the
information on shareholders and investments in the annual report as well as the historical changes
sections to track down co-investors and related portfolio companies. While it may still miss some
companies whose equity investors never involved in syndicated deals with the investors in our
sample, we believe the proportion is low given the highly network-connected nature of the VC/PE
industry.
More specifically, we start with a list of 38,972 portfolio companies that have at least one round
of angel/VC/PE investments during the period of 1984-2019Q1 that are collected from Zero2IPO
and can be matched to a registered company in the government administration system NECIPS.
We downloaded all angel/VC/PE investments in Zero2IPO and employed several RAs to search
and match the portfolio companies’ name with the entities registered in the NECIPS.13 1984 is the

13

We gain the access to NECIPS through the open API of the third-party database company.
42

year of the earliest VC investment recorded in Zero2IPO and we stop at 2019Q1 because it is the
latest date of the data collection for that part.
We provide a detailed technical note on the matching process and matching rate for the 2005-2014
sample period in Data Note2. Around 96.62% of the domestically located portfolio companies in
Zero2IPO can be matched to a company registered in NECIPS. This gives us confidence in the
consistency between the two data sources in terms of companies’ names, which lays the foundation
of our dataset build-up procedure. 2005 is the first year that the concept of venture capital and
limited partnership fund format is formally brought up, and therefore in earlier years, the equity
investments are likely to be of less formal format. As we track the equity investments in the
government administration data using the equity shareholder information, it needs to be of formal
means, and deals starting from 2005 are likely to be matched to companies showing an equity
shareholder investment in the government administration data. We stopped in 2014 for the detailed
documentation simply for labor economization reasons. Later years are highly likely to have
similar or even larger matching rates.
In the next step, we track down the shareholders of the seed list and use a list of keywords 14 to
detect potential investment firms among the shareholders. Then we collect all the companies
invested by those potential investment firms, the shareholders of the collected potential portfolio
companies and loop over until no new companies are discovered.
After we collect the registered names (including used names) and business descriptions (including
historical ones) of all companies using the investment and shareholder relationships, we develop
a machine learning based algorithm to classify companies into investment firms and funds and
non-investment firms. Data Note 3 provides details on the machine learning based classification
algorithm.(TBD). Basically, we use the official list of equity investment firms and funds from
Assets Management Association of China as the benchmark sample and train several machine
learning algorithms to classify the phrases, descriptions, and companies into different types.
Using our investment firm classification algorithm, we identified 349,680 investment firms
investing in 887,753 companies, Among the 887,753 potential portfolio company candidates,
279,927 are classified as investment firms in our algorithm and 607,826 are non-investment firms.
Among the 349,680 investment firms, 283,012 invested in at least one non-investment firms.
Around 70.96% of the portfolio companies in the seed list from Zero2IPOs are classified as

14

投资 (invest),管理 (manage), 合伙 (partnership), 资本 (capital), 资产 (asset), 产业 (industry), 中小 (small and
middle) ,创业 (venture),引导基金 (guided fund),股权 (equity),发展基金 (development fund),金融 +服务 (finance
+ service),孵化 (incubator), 创投 (VC), 金融控股 (financial),金控(financial),基金 (fund)
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portfolio companies using our algorithm. The majority (95.56%) of companies in the seed list not
classified as portfolio companies under our criteria do not have investment firms as equity
shareholders. The potential reason can be 1) purely mis-information in the commercial database;
2) the investment is not taken as an equity format but other format such as cash investments; 3)
the general partner manager/angel investor enters as equity shareholder directly. Data work on the
third case is for future study and the government administration cannot help to detect the first two
cases. The rest of companies that have different classification between Zero2IPO and our method
are investment firms identified by our algorithm. In this step, we expand the commercial portfolio
company dataset by around 2126.63%, from 27,298 to 607,826.
Some equity shareholders are directly related to the underlying companies (potential portfolio
companies we identified in the previous step), and therefore such equity investment should not be
considered as VC/PE equity investments. Rather, these are re-formatting of self-investments into
the same company. Tax and management control can be reasons for such chain-like format of
shareholder-underlying company relationships. We further rule out the following relationships
between the equity shareholder and the underlying company in identifying portfolio companies:


The equity shareholder and the underlying company share the same legal representative and/or the
same chairman (董事长)/ main manager (总经理) if the company has no chairman.



The largest two shareholders of the equity shareholder firm is the legal representative/chairman
(main manager if no chairman) of the underlying company. Largest shareholders are restricted to
who takes at least 10% of the shares and at most two shareholders with the largest amount. This
mainly addresses the situation where no main executives are recorded in the NECIPS database,
which are most likely for limited partnership format funds/firms.

After excluding equity shareholders that are related to the underlying companies, we have the final
sample of 451,332 portfolio companies and 231,745 investment firms. The potential portfolio
company sample shrinks by 25.75% and the investment firms that invested in at least one noninvestment portfolio company shrinks by 7.51%. Around 4% of the original Zero2IPO portfolio
sample are only invested by self-related equity shareholders. i.e., 26,188 of the original Zero2IPO
sample are true portfolio companies invested by equity investment firms using our algorithm.
Finally, we construct a deal-level sample by using the shareholder information in the annual reports.
We use the actual capital injection date as the deal date. We further clean the sample by 1) drop
the observations (portfolio-company-investment-firm pairs) where the actual capital injection is
missing or equals to zero (this in principle should mean the capital is not injected into the company
(yet)); 2) drop the observation where the actual capital injection year is smaller than 2005 (based
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on regulation constraints, we assume 2005 is the first year of meaningful VC/PE domestic deals
in China) or larger than 2019 (means data error); 3) the difference between the actual capital
injections of the current and the previous observation is negative (should mean that shareholder
retract some of the capital or the shares are redistributed. In both cases, it does not mean new
investments). Our final sample consists of 205,087 portfolio companies and 143,082 investment
firms.
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