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i 1. Purpose and Background —Why Public Venture Capital Research?-

* PUVC scheme have been a key policy issue for governments
to promote not only new technology based firms(NTBFs) but
also economic development since 2000.

*Governments throughout the world, Australia, U.S., European, China, Japan
have established PUVC programs since the beginning of 2000’

*In Japan, The Innovation Network Corporation of Japan, the biggest PUVC
was launched in 2009. It was capitalized at 300 billion yen or 3 billion US
dollars. The Japanese government injecting 286 billion yen and 26 private
corporations providing a further 14 billion yen.

*In Europe, Numerous attempts by European governments, the European
Union to foster the creation of US- or Silicon Valley style venture capital
industries as a necessary preliminary step to support the generation of high-
growth entrepreneurial firms.

*PUVCs intend to develop dynamic private venture capital (PRVC) industry
and alleviate the equity capital gap for young and innovative startups, new
technology based firms (NTBFs).




71 2. How Justify Public Interventions?

V¥ Positive spillover hypothesis

*It assumes that NTBFs generate positive externalities by commercializing
their ideas and inventions, creating jobs and boosting economic development
(Florida and Kenney, 1988; Audretsch 1995; Pfirrmann, Wupperfeld and

Lerner, 1997; Lerner, 1997).

*PUVCs are supposed to identify investments which will ultimately yield high
private and/or social returns and provide value adding supports to the
management of their portfolio firms.




71 2. How Justify Public Interventions?

V¥ Market failure hypothesis

*It is presumed that NTBFs often cannot gain enough capital to start and
expand their businesses.

*And also assumed that public intervention can be helpful for filling the
NTBFs’ equity capital gap.

*It highlights the risk of R&D externalities and agency problems surrounding
NTBFs. Moreover, their human resource constraints, insufficient collaterals
and lack of management experience appear to be reasons for their difficulties
in raising capital. Thus, in this underdeveloped PRVC market,

*Theoretically, VC is expected to be a financial intermediator that provides
social and economic welfare to help alleviate the problems of adverse
selection by intensively scrutinizing firms before providing capital and
monitoring them afterwards.

*PRVCs often do not get incentives to invest in NTBFs which have higher
risks. Furthermore, the 2008-2009 financial crisis has deteriorated the
situation, because PRV Cs have become more risk adverse and have focused
on later stage investments.




T Criticisms of the Two Hypotheses

% The effectiveness or appropriateness of PUVC programs is
still controversial.

V¥ Positive spillover hypothesis

*It has been argued PUVCs could identify successtful investments either
financially or socially and give appropriate value added supports as coaches.

*Government officials might lack proper incentives, knowledge and
experience to invest in NTBFs (Lerner, 2002; Leleux and Surlemont, 2003).

*Due to the broader objectives not only financially but also socially than
PRVCs, they might be less accountable for their activities.

V¥ Market failure hypothesis

*PUVCs might have reduced PRVCs’ chances to invest in NTBFs (Armour
and Cumming 2006).

*This might weaken the functions of PRVCs.




7] 3. Research Questions

VY RQ1: How has the positive spillover hypothesis been
discussed in the prior researches?

*This micro level researches have focused on PUVCs’ portfolio
selections, value adding activities and investment performance.

VY RQ2: How has the market failure hypothesis been discussed
In the prior researches?

*This macro level researches have focused on crowding-in or
crowding-out effects and the effectiveness of entries in the
capital market.




71 4. Review Methodology

V¥ Major databases

ABI/INFORM, Business Source Premier and Science Direct, Web of Science
and Google Scholar

V¥ Keywords

“public venture capital,” “publicly backed venture capital,” “publicly supported
venture capital,” “public sector venture capital,” “government venture capital,”
“‘government backed venture capital,” “government-supported venture
capital,” “university seed fund” and “seed funds.”

V¥ More than 180 peer reviewed papers
V¥ Extracting the relevant 72 papers from initial pool of 180
V¥ Dividing them into two groups

Micro level and Macro level researches

M«
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7] 5. Micro Level Researches

VY RQ1.How has the positive spillover hypothesis been
discussed in the prior researches?

{The distinctive propensities of PUVCs
pre- and post-investment activities
- Portfolio selections
-Value adding activities.

< The investment performance
- Exit performance
- Growth of sales / Employment

12



7] Portfolio Selections

* PUVCs seem to invest in seed or early stage firms and in
relatively high tech firms such as biotechnology. In addition, they
also chose local targets in accordance with their political
objectives.

*Cumming (2007) reveals that the Innovation Investment Funds in Australian
are 46% more likely to finance seed stage firms than other types of private
funds, and 27% more likely to finance early stage firms than other types of
private funds. Besides, the lIIFs are more likely to finance the following: 34%
in biotech/medical, 14% in computer and 17% in Internet, than other types of
PRVCs.

*PUVCs specialize in investments that do not attract other types of VCs in
industries such as biotechnology and also more frequently select local
investment targets(Bertoni, Colombo and Quas, 2015).

*In South Korea, PUVCs invest more in the bio-sector than PRVCs (Lim and
Kim, 2015).
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T Value Adding Activities

% Longer investment duration, Less sensitive to IPOs

*Buzzacchi, Scellato and Ughetto (2013) imply that PUVCs tend to postpone the exit
of their portfolio firms if they might contribute social returns in addition to the private
ones.

*Jeng and Wells (2000) find PUVC has different sensitivities to the determinants of VC
than non-PUVC. In detail, PUVC is less sensitive to IPOs across countries.

* Ineffective substitute but effective complement -Innovation-

*Bertoni and Tykvova (2015) imply that PUVCs are an ineffective substitute, but an
effective complement of PRVC.

*Le Bas and Picard (2006) insists three crucial issues for PUVCs to support innovative
projects: management of intellectual property assets, management of external
relationships of the firms and management of knowledge or human capital based on
the case study of French PUVC organizations.

% Commercialization, R&D partnership channel -Network-

*Colombo, D’Adda and Pirelli (2016) reveal that VC backing has a strong positive
impact on NTBF’s participation in EU-funded R&D partnerships and PUVCs and bank-
affiliated VCs exhibit the strongest positive effects with regard to the magnitude of the
impact of VC backing.
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71 These Support Activities Effective?

* Effective: Monitoring intensively, Creating better corporate
governance structures

*Cumming (2007) finds Australian IIFs finance on average 0.3 fewer firms per
manager than other types of private funds. Thus, IIFs and funds affiliated with
the IIFs seem to monitor more intensively and to add more value to their
investee firms relative to other types of PRVCs.

*In Taiwan, PUVC investments add value to new initial public offering (IPO)
firms not only in financing but also in creating better corporate governance
Structures, according to Chen, Liao and Lu (2012).
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71 These Support Activities Effective?

* Ineffective -Less value-adding activities and Less productivity

*Bottazzi, Da Rin and Hellmann (2008) find that PRVCs are more active than
‘captive’ (bank-, corporate-, or government-owned) VCs. VCs with partners
that have prior business experience are more active in recruiting managers
and directors, helping with fundraising, and interacting more frequently with
their portfolio firms.

*Knockaert, Lockett, Clarysse and Wright (2006) and Knockaert and
Vanacker (2013) find that investment managers of captive funds were less
involved in value-adding activities.

*Alperovych, Hiibner and Lobet (2015) find that the PUVC-backed firms
display significant reductions in productivity and in exist.

*Cumming and Johan (2009) imply that the LSV CFs provide less value
adding activities and also less effectiveness.

*Luukkonen, Deschryvere and Bertoni (2013) find the importance of the
value-adding contributions of PUVCs was less than those of PRVCs.
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T Investment Performance

* Positive results

*Lerner (1999) examines the long-run performance of high-technology firms
receiving funds from the SBIR. It finds that the SBIR program awardees enjoy
substantially greater employment and sales growth and are more likely to
receive VC financing.

*Link and Scott (2012) mention that the public funding of research by the
SBIR program is more likely to stimulate employment when the government
created a market for the products, processes, or services developed by the
research projects even although the direct impact of the SBIR funded projects
on employment is small, especially when compared to the average number of
employees in the firms.

*In Australia, the IIFs are relatively successful in terms of facilitating R&D,
innovation, and economic growth compared to PUVC programs in other
countries, according to Cumming and Johan (2014).
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Tl Investment performance

% Negative results

*Grilli and Murtinu (2014b) reveal that PUVC-backed NTBFs underperform
with respect to PRV C-backed ones and do not grow more than non—-venture

capital-backed firms.

*Cumming, Grilli and Murtinu (2014a) specify that PRV C backed firms have
better exit performance than PUVC backed firms.

*In Canada, Cumming and Johan (2008) reveal that Canadian VCs have had
less success in achieving initial public offerings (IPOs) than VCs in
Australasia, Europe and the US. They suggest that the these are consistent
with the view that the dominant presence of Labor Sponsored Venture Capital

Funds (LSVCFs), a Canada PUVCs, have given rise to a high proportion of
less successful exits and more write-offs.

*Cumming and Macintosh (2007) find Canadian Labor Sponsored Venture

Capital Funds (LSVCFs) have significantly underperformed industry
benchmarks and have charged higher management expense rations.
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T Investment Performance

% VC managers or Market conditions are more significant.

*Cumming and Johan (2008) find that among four PSFs in Canada, one PSF
has outperformed the other PSFs with regards to the portfolio firms’ patents
and financial statement performance, even though this fund has invested less
money and charged lower management fees than its counterparts. They
imply that the impact of PUVCs depends not only on the design of the
program but also on the selection of the VC managers carrying out the
investments.

*Cumming (2007) mentions that there are not statistically significant
differences with regard to the exit performance of the IlIFs in Australia. It
suggests that market conditions are the most significant determinant of exit
outcomes.
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T Investment Performance

* Effectiveness of co-financing with PRVC

*Cumming, Grilli and Murtinu (2014) find that mixed-syndicates of PRVC and
PUVC give rise to a higher likelihood of positive exits than that of PRVC-

backing.

*Brander, Du and Hellmann (2014) find that there is a positive association
between mixed funding of PUVCs and PRVCs and successful exits, as
measured by initial public offerings (IPOs) and acquisitions, attributable
largely to the additional investment.

*Grilli and Murtinu (2014b) also mention that when PUVCs co-finance young
innovative NTBFs with PRVCs, the portfolio firm’s sales growth has been
observed to be positive and statistically significant.

*Grilli and Murtinu (2014a) only when led by PRVCs, a positive and
Statistically significant impact of syndicated investments by both types of
investors on firm sales growth.
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7] 6. Macro Level Researches

VY RQ2. How has the market failure hypothesis been discussed
in the prior researches?

< Crowding-in or crowding-out effects

O Effectiveness of PUVCs’ entries in the market
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T Crowding-in Effects

*Brander, Du and Hellmann (2014) find that markets with more PUVC funding
have more VC funding per enterprise and more VC-funded enterprises.

*Guerini and Quas (2015) find that PUVC funding increases the likelihood
that firms will receive PRVC.

*Cumming (2014) points out that PUVCs have not crowded-out PRVCs with
the study spanning 13 countries in Europe.

*In Scotland, Hoo (2000) mentions that the activities of the Scottish
Development Finance has become well understood and followed by the
formation of new PRVC market.

*In Spain, Zhang and Sole (2012) learns public intervention may be positively
contributing to fostering PRV C market.

*In Australia, Cumming (2007) finds that IIFs funded firms are more likely to
have one extra staged financing round and one extra syndicated partner than
other types of funds.

*In South Korea, Lim and Kim (2015) find that, in the growth stage of the VC

market, the PUVCs seem to significantly induce VCs to invest more in
NTBFs.
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T Crowding-out Effects

*As PUVCs have broader objectives than PRVCs, they are less accountable
for generating high returns.

Therefore, the provision for cheap equity capital discourages private
investors, leading to replacement rather than engagement of PRVCs
(Colombo, Cumming and Vismara, 2014).

*Armour and Cumming (2006) find that PUVC programs more often hinder
than help the development of private equity.

*In the case of the UK, Munari and Toschi (2015) confirm that the VC market
in the UK has undergone a significant reduction in investments by PRVCs

*In Canada, Cumming and Maclintosh (2006) point out that the Labor
Sponsored Venture Capital Corporations (LSVCCs) have displaced other
types of VC funds, implying that it has resulted in crowding-out.

% Crowding-out previous PUVCs

*In Australia, a PSF program diminished the incentives for a previously
existing PUVCs program, IIFs(Cumming and Johan, 2009). It implies that
competing government initiatives appeared to be crowding-out one another.
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71 No correlation between PUVC and crowding-in or out

* No evidence

*Leleux and Surlemont (2003) find that their analyses do not support the view
that public venture capitalists are acting to seed the industry or that are they

crowd-out private funds.

*Da Rin, Nicodano, and Sembenelli (2006) indicate that no evidence of the
effectiveness to increase the NTBFs investments by channeling more PUVCs
into VC markets.

* Different investment pattern

*Bertoni, Colombo and Quas (2015) point out that PUVCs have not been able
to attract PRV Cs to the NTBFs because the different investment patterns of
PRVCs and PUVCs have proven to be stable over time.

*Buzzacchi, Scellato and Ughetto (2013) imply that PUVCs tend to postpone
the exit of their portfolio firms if they might contribute social returns in addition
to the private ones so that the problem of potential crowding out effects
seems to be mitigated.
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T Crowding-in Effects

* Effectiveness of co-investment with PRVCs

*Brander, Du and Hellmann (2014) find that enterprises funded by both
PUVC and PRVC obtain more investment than firms funded purely by
PRVCs, and much more than those funded purely by PUVCs.
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7] Effectiveness of PUVCs’ Entries in the Market

* Effective

*In Sweden, PUVCs fill the ‘capital gap’ in the R&D and startup phase firms and
support a wide variety of technologies and industries not only today’s growth
industries (Dahlstrand and Cetindamar, 2000).

*In China, the local governments usually play dominant roles in VC market owing to
their strategic resources (Wang, Wang, Ni and He, 2013).

* Partially effective

*Lerner and Watson (2008) indicates that the Australian government has acted
decisively to stimulate the country’s VC sector not only by the PUVC programs or
initiatives but also by the complimentary policies and regulatory reforms such as tax
incentives. It implies that the complimentary policies and requlatory reforms are also
necessary to alleviate the gap.

*In Latvia, Avots, Strenga and Paalzow (2013) mention that the financial gap for pre-
seed and early-stage funding still remains (Avots, Strenga and Paalzow, 2013).
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7] Effectiveness of PUVCs’ Entries in the market

% Not effective

*Colombo, Grilli, and Verga (2007) investigate the determinants of NTBF’s
access to PUVCs and PRVCs based on a sample composed of 550 Italian
NTBFs and find that the presence of inefficiencies in VC markets that are not
alleviated by the existing Italian technology policy measures towards high-
tech start-ups.

*In South Korea, the injected public capital in government-managed and
sponsored VCs do not considerably contribute to filling the gap (Lim and Kim,
20195).
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Others

30



T Signaling Effects

»*Signaling effects are argued among researchers behind the
crowed-in effects

*The selective provision of PUVCs to NTBFs can signal their high potential to
PRVCs and thus, foster the additional funding of these firms.

*Owing to these signaling effects, PUVCs could have a positive crowding-in
effect on the development of VC markets (Leleux and Colombo, Grilli, and
Verga, 2007; Colombo, Cumming and Vismara, 2014).

*del-Palacio, Meuleman and Maeseneire (2012) find that obtaining a R&D
subsidy provides a positive signal about the NTBF’s quality and results in
better access to long-term debt.
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7] Classification of VC

In the prior researches, VC has been classified by scholars in accordance
with mainly their ownership and governance structures.

*Grilli and Murtinu (2014Db) classify VC largely into two types: public venture capital (PUVC) and
private venture capital (PRVC) in their research which focuses on the effect of PUVC and PRVC
on the sales growth of NTBFs.

*Colombo, Cumming and Vismara (2014) classify VCs differently: independent VC and captive
VC. Independent VC is a limited partnership in which a management company raises capital
from limited partners, often institutional investors. Captive VC includes corporate VC, bank-
controlled VC, and governmental VCs (Colombo, Cumming and Vismara, 2014).

—In this presentation, | hired the concise classification of the former one:
PUVC and PRVC because my research focus is PUVCs as economic
policies.
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71 Definition of PUVC

*Lerner (2002) outlines that PUVC initiatives are programs that make equity
or equity-like investments in SMESs, or encourage other intermediaries to
make such investments.

*In the literature, there are different definitions of PUVC ranging from a
narrower focus on VCs which consist of public financing, to broader
classifications that include taxation policies to encourage the investment of
PRVCs.

*Regarding the public financing, it can be classified into three categories:
direct public funds consisting of 100 % government fund, hybrid private-public
funds, and funds-of-funds which invest in other investment funds rather than
investing directly in firms (Colombo, Cumming and Vismara, 2014).

—In this presentation, | adopt the broader definition including taxation policies
and different types of public financing.
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71 Taxes affect PUVC’s portfolio selections

*Johan, Schweizer and Zhan (2014) investigate the role corporate
governance and government policy plays in the portfolio choices of the Labor-
Sponsored Venture Capital Corporations (LSVCCs) and find LSVCCs in
Ontario are more likely to include public firms in their portfolios after the
announcement of the change in tax policy. They imply that LSVCCs’ style
drift may be a result of their preparing for potential wealth transfer or
liquidation by retail investors.

*Keuschnigg and Nielsen (2003) investigate the effects of taxes on the
equilibrium level of managerial advice, entrepreneurship and welfare,
considering differential wage and capital income taxes, a comprehensive
Income tax, progressive taxation as well as investment and output subsidies
to the entrepreneurial sector. They imply that taxes towards VC and
entrepreneurship positively or negatively affect improvements in social
welfare.
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