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Abstract
Nowadays, many biotechnology companies are the source of scientific and technological
breakthroughs and this is especially true in the pharmaceutical industry. However, developing such
innovations is particularly risky. As these innovative ventures evolve in a context of high uncertainty
and as their financial needs are quite large, especially when it comes to fund clinical tests, many of
them have great difficulties in finding potential funding sources. Many traditional funding sources,
such as banks, are unwilling to take such risks and so they avoid participating in the financing of such
companies. Unlike traditional sources of funding, venture capitalists are willing to take high risks as
their ultimate goal is to make huge financial gains. Among venture capitalists funding innovative
biotechnology companies, we distinguish between independent venture capitalists (IVC) and corporate
venture capitalists (CVC). Both types of venture capital are similar in some respect, but there are
disparities on several dimensions. Prior research suggests that both venture capitalists have
complementary capabilities. In general, venture capitalists mainly privilege investments in syndicated
deals, because syndication is considered as an effective way to mitigate risk and uncertainty.
Moreover, as IVCs and CVCs have complementary unique resources, syndication gives them the
opportunity to join forces. Based on a signaling approach, this paper aims to determine when
syndication occurs, i.e. when IVCs and CVCs put together their complementary knowledge and
resources. The paper shows that according to the a priori signals received ex ante on the quality of the
project and the expertise level of each venture capitalist, syndication is more or less likely. When
syndication occurs, it leads to a better assessment of investment opportunities and creates value in
earnings compared to standalone and fixed-yield investments.
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1. Introduction
Nowadays, many biotechnology companies are the source of scientific and technological
breakthroughs and this is especially true in the pharmaceutical industry. However,
biotechnology is considered as one of the most risky high technology industries. It is widely
documented that starting a biotechnology company is a very hazardous task. To understand
why, let’s take into consideration the following business model for the creation of a biotech
company:
It all begins with an idea which can be turned into a promising product. To realize that
product, the entrepreneur has to gather investments and to spend years in researching and
developing the product. It’s only then that the product can be brought to the market. Bains
(2009) argues that the main goal in biotechnology is “to turn science into money and fame”.
This simplification of a biotech startup’s business model allows us to identify which are the
main difficulties encountered by such firms and indirectly sheds light on the salient features
of biotechnology firms. First of all, it takes years to develop a new drug and to bring it on the
market. Indeed, the research and the development of a new product can easily take twelve
years. There are various empirical studies, such as Bastin et al. (2004), which show that the
average duration of the development process of a new drug is about 8.5 years. Long
development processes don’t necessarily lead to a promising product. Biotechnology start-ups
face high failure rates, especially those which are actively involved in the pharmaceutical and
medical industries. Accordingly to Baeyens et al. (2004), only one out of 5000 molecules will
be turned into a commercial success. Second, even if a new drug has been commercialized,
this doesn’t mean that this product is viable on the market. Thus, there is a high uncertainty
about the viability of a new product. Prior to the commercialization of the product, there is
also uncertainty about clinical tests and the regulatory approvals of the new product.
Moreover, considering the complexity of the research and development (R&D) process,
informational asymmetries may arise in the relationship between the founder of the
biotechnology firm and the potential investor. Finally the long and complex development
process requires large and long-horizon investments, especially when it comes to fund clinical
tests. It is widely documented that biotechnology is the industry which needs the most
important level of start-up capital. Bains (2009) states that the R&D process of a new drug
can easily amount 350 million dollars. This cost is mainly not recoverable as many
biotechnology companies have early in their existence products sales which are close to zero.
Thus, biotechnology companies have to rely on the investment from institutional investors. As

biotechnology new ventures lack collateral and are considered to be enormously risky
investments, they have great difficulties in finding potential funding sources and to have an
access to public debt and equity markets. Many traditional funding sources, such as banks, are
unwilling to take such risks and so they avoid participating in the financing of such
companies.
A closer look at the trends in the funding of high-growth biotech companies reveals that
during the last decades venture capital has become one of the most important sources of
funding for biotech companies. Unlike traditional sources of funding, venture capitalists are
willing to take high risks as their ultimate goal is to make huge financial gains. Moreover, as
they mainly get their capital from a pool of institutional investors, i.e. limited partners,
venture capitalists have “deep pockets” (Sanborn, 2002). This means that these investors
aren’t financially constrained and can therefore easily become involved in the financing of
such ventures.
In order to ensure an attractive return and meet the expectations of limited partners, many
venture capitalists privilege investments through syndication rather than those as sole investor
(Keil et al., 2010, Sanborn, 2002). In the jargon of venture capital, syndication assumes that
two or more venture capitalists participate in the financing process of a new venture (Wright
and Lockett, 2002). Syndication, as a mean to mitigate risk and uncertainty, is very common
in the world of venture capital financing and represents a large proportion of the total of
venture capital investments. A handful of academic and empirical studies offer descriptive
statistics which confirm the strong presence of the syndication phenomenon among the
venture capital community. Thus, Brander et al. (2002) show from Canadian data that almost
60% of venture capital investments were syndicated in 1997. This is in line with the findings
of Wright and Lockett (2003) which show that for the year 2000 63.6% of U.S. venture
capital investments were done through syndication.
When looking at venture capital investments, we find that various types of venture capitalists
can be part of the syndicate. In this study, we will particularly distinguish two types of
venture capitalists, namely independent venture capitalists (IVC) and corporate venture
capitalists (CVC). IVCs represent the traditional form of venture capital, i.e. they make equity
or equity-linked investments in privately held new ventures and have an active role in the
daily management of those funded ventures. This means that they primarily pursue a financial
objective. Whereas CVCs, they are generally considered as subsidiaries which invest capital
obtained from the parent corporation in highly innovative firms. As they act on behalf of the
corporate mother, it is widely accepted that this type of venture capital is a strategic driven
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investor (Reaume, 2003; Reichardt and Weber, 2006; Henderson, 2007). In general both types
of venture capitalists are quite similar in some respects. However, there are several
dimensions where disparities are emerging. These differences are mostly found in objectives
and in value-adding services which are provided to new ventures. Prior research suggests that
IVCs and CVCs are complementary and that both have unique resources available which may
be valuable to new ventures (Maula et al., 2005). Indeed, IVCs have a strong background in
management and financial services, while CVCs have, thanks the corporate headquarters’
support, access to the experience and expertise of the internal R&D team. Thus, syndication is
an effective way to join these complementary forces and therefore it can be considered as an
attractive tool (Cestone et al., 2007).
Based on a signalling approach, this paper aims to determine under which conditions
syndication between IVCs and CVCs is desirable, i.e. under which circumstances IVCs and
CVCs merge their complementary skills, when taking into account the signals obtained on the
quality of investment opportunities as well as the level of expertise of each venture capitalist.
Unlike previous works, the model described here tries to combine and formalize the two main
rationales for syndication, namely the selection hypothesis and the value-added hypothesis, in
a single and same model. Indeed, previous models are designed in such a way that they are
able to test the validity of only one of these two rationales. Furthermore, in contrast to
previous models which take into account an overall experience of venture capitalists, we
consider here that any venture capitalist is endowed with two types of expertise, namely a
managerial expertise and a scientific expertise. Finally, our model incorporates a new variable
that measures the overall risk of a project, but which also allows us to determine if more value
is added through syndication than as a standalone investor.
Our model shows that according to the outcome of the signals and the venture capitalist’s
expertise levels that syndication is more or less valuable.
From there, the work presented here is organized as follows: First of all, we will exhibit the
main rationales for syndication that lead venture capitalists to choose this investment strategy.
Thereafter, the basic model is presented in detail. In the fourth and fifth section the results of
the analysis are discussed under the headings of decision to invest and decision to syndicate.
Concluding remarks are in the last section.
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2. Rationales for the establishment of syndications: A review of the
recent literature
As it has been stated in the introduction, one of the main characteristics of venture capital is
that the majority of venture capital investments are syndicated. The rationales for the use of
that investment strategy are many. Various academic studies have tried to shed light on these
rationales.
There are many rationales that are more or less mentioned by the academic literature. First of
all, it seems that syndication is very advantageous when the issue of risk sharing arises. In
fact, according to Lerner (1994), participating in syndicated deals allows the venture capitalist
to diversify their investment portfolio more easily and thus to reduce the overall risk of the
portfolio. Indeed, syndication gives venture capitalists the opportunity to take smaller stakes
in each funded company and so to invest in a larger number deals. Moreover, syndication
means that the overall risk taken is spread among venture capitalists that form the syndicate.
This is particularly important when venture capitalist invest in new ventures that evolve in
industries where uncertainty is high. It is also often mentioned that venture capitalists who
participate in syndicated deals have the possibility to invest in projects that they cannot fund
alone. Thus, syndication can be considered as an alternative to venture capitalists who are
financially constrained and who wish to invest in larger deals.
However, beside these various rationales mentioned above, there are two main rationales
which are frequently evoked in previous academic studies. One of the main reasons cited in
the academic literature for the use of syndication as an investment strategy is the selection
hypothesis (Lerner, 1994, Gompers and Lerner 2004). Under this assumption, syndication is a
very valuable tool as it helps venture capitalists in taking better decisions. This means that
syndication leads to a better selection of investment projects, because the resulting decisions
take into account much more accurate information. Indeed, when an investor decides to
syndicate a deal, he not only benefits from the financial contributions of other co-investors,
but also from their expertise. So, each venture capitalist can confirm or refute the results of
his own assessment when he participates in a syndicated deal. Furthermore a venture capitalist
may also acquire new knowledge from the evaluation of other venture capital investors and so
enhance its own experience. Biais and Perotti (2008) confirm this by saying that each investor
forming the syndicate has information which plays a key role in the decision-making process.
From there we may say that in general that the decisions made at the level of syndication use
more accurate information than the decisions made by a single venture capitalist. With regard
5

to the selection hypothesis, we may say that syndicating deals enhances the whole due
diligence process, i.e. the assessment and selection process. It is important to note that
throughout the paper, we will consider that as venture capitalists are considered as active and
very involved investors, i.e. hands on, the assessment process of innovative project allows
them to obtain two types of signal on the quality of the project. On the one hand, they get a
signal reflecting the quality of management and, on the other hand, a signal giving
information on the scientific and technological quality of the project. Obtaining such
information is a major advantage of venture capital compared to more traditional forms of
funding sources. Regarding the due diligence process, Casamatta and Haritchabalet (2007)
hypothesize that venture capitalists, who have a high level of experience, will only syndicate
with other experienced venture capitalists, because they have strong assessment skills that are
close to theirs. This selection hypothesis particularly plays a key role when it comes to fund
the first round of a project or a business, i.e. when uncertainty is high. Thus, the model
presented here will show that under certain conditions, syndication allows for more accurate
signals and this will in turn result in a better selection of investment opportunities, i.e. only
the best companies get funding.
Another rationale that is frequently cited in the literature is the value-added hypothesis
(Brander et al., 2002). Accordingly to that hypothesis, venture capitalists participating in a
syndicated deal will not only select the best investment projects, but as venture capitalists
forming the syndicate have various skills they will also be able to add value to the whole
project. Moreover, this hypothesis suggests that syndications are able to add more value than
a standalone investor. As syndication allows coupling the complementary skills of several
venture capitalists, we may say that syndication offers more support to a funded company
than a standalone investor would, and ultimately creates more value and generates larger
gains. This has been confirmed by Brander et al. (2002). In fact, using data collected from
Canadian venture capital investments, they find that syndicated deals yield higher returns than
standalone investments. Our model shows clearly that when syndication is desirable it allows
venture capitalists to realize expected gains which are higher than in the context of standalone
financing or a fixed-yield investment.
The basic model presented here mixes both central assumptions justifying the use of
syndication, namely the selection hypothesis and the value-added hypothesis.
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3. The model
Our model is based on the signalling approach used by Casamatta and Haritchabalet (2007)
and by Cestone et al. (2007), but takes also into consideration the formalization of the valueadded hypothesis done by Brander et al. (2002). Thus, we try to combine and formalize the
two main rationales for syndication detailed above, namely the selection hypothesis (Lerner,
1994) and the value-added hypothesis (Brander et al., 2002), in a single model. In other
words, compared to previous academic studies, our model tries to verify the selection and
value-added hypotheses in a single and same model.
From there, the model presented here seeks to determine under which conditions syndication
between IVCs and CVCs is desirable and so when IVC’s and CVC’s complementary skills
come into play. To demonstrate this, the model is constructed as follows: First, we consider
the case of an entrepreneur, respectively a scientist, who is trying to finance an innovative
biotechnology company or project. This innovative project, which is highly risky, requires an
initial investment, denoted I (>0). However, as the entrepreneur is wealth constrained, he
can’t provide this initial investment. Following this, the entrepreneur is obliged to look for
external investors. As we have seen earlier, traditional investors are risk averse and so won’t
fund this type of project. Consequently, venture capital is the only funding source that is able
to provide the needed investment to launch the project. We assume that venture capitalists are
risk neutral, as their activity gives them the opportunity to diversify their risk. Throughout the
model, we will consider that there are only two types of venture capitalist, namely
independent venture capitalists (IVC) and corporate venture capitalists (CVC), who are able
to provide the initial investment I.
As a starting point of the analysis, we take the perspective of the IVC, because in the majority
of syndicated deals involving both types of venture capitalists, it is primarily the IVC who
takes the role of leader of the syndicate. This is largely confirmed by empirical work and we
can evoke the analysis of MacMillan et al. (2008) which indicates that more than 95% of
venture capital investments were syndicated and that more than one third of CVCs
participating in syndicated deals privileged those where another venture capitalist is the
leader. Analyzing CVC programs, Masulis and Nahata (2009) also find that CVCs rarely take
a leading role when investing through syndication. Thus, this model is based on the analysis
of the decision made by the IVC on whether or not to invest in the project and on whether or
not to syndicate the deal with a CVC. However, as this model has the advantage to be
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symmetric, we can interpolate the situations and analyze the decision rule of the other
investor.
We hypothesize that the innovative project may be of two types of quality θ ϵ {G=Good,
B=Bad}. In the absence of information, each venture capitalist anticipates the project’s
quality. The a priori probability of success is P(θ=G), while the a priori probability of failure
is 1- P(θ=G)= P(θ=B).
From there, unlike previous works, we introduce a measure of the overall risk of the funded
project, noted k, such that:

(1)

Where k ϵ [0, +∞[.
According to Equation (1), higher is k, higher will be the overall risk of the project. As we are
interested in the financing of biotechnology companies, we assume that k is very high for that
type of investments. Moreover, we assume that venture capitalists have the ability to induce a
change in the value of k. Thus, k also measures the venture capitalist’s ability to reduce the
overall risk of the project and so the venture capitalist’s ability to add value. Indeed, we
assume that lower will be k, higher will be the value added by the venture capitalist. From
there, we also consider that higher is the venture capitalist’s expertise level, lower will be the
value of k. To conclude, we may say that k measures two things, namely the overall risk of the
project and the venture capitalist’s ability to add value in terms of expected gains.
The net gains of the venture capitalist will depend on the quality of the project, but also on its
decision to whether invest or not. These gains are summarized in Table 1.
Table 1 – Venture capitalist’s net gains according to quality of the project and his
decision to invest
U(θ,d)
θ=G
θ=B

d = «Yes»
π1
π0

d = «No»
rI
rI

Where θ is the quality of the project and d is the decision of the venture capitalist to whether
invest or not.
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We see from this table that if the venture capitalist decides to invest then he gets the net
proceeds π1, when the project’s quality is θ = G, and the net proceeds π0, when the project’s
quality is θ = B. In our model, we assume that π0 is strictly negative. Whatever the project’s
quality, if the venture capitalist decides not to invest then his net proceeds equal rI. Note that
rI is the net proceed generated from the investment of I in a fixed-yield that provides a
guaranteed rate of return r.
Throughout the analysis we assume that the following condition holds:
(2)

The venture capitalist’s decision to invest depends on his assessment of the innovative project
(i.e. due diligence) and more precisely on the signals resulting from this evaluation. We
consider that once the due diligence process is done, both types of venture capitalists get two
distinct signals, denoted by μ and τ, which provide respectively information about the
managerial and scientific/technological quality of the innovative project or company. Indeed,
as we have seen earlier, venture capitalists are contrary to traditional investors “hands on
investors” and they have unique resources available which facilitate such evaluations. We
assume that the cost of obtaining both signals is equal to zero, regardless the type of venture
capitalist. Furthermore, we assume that the results of the signals are public or hard
information, i.e. each venture capitalist has access to the results of the assessment process of
the other venture capitalist.
As we have mentioned earlier, we distinguish between two types of venture capitalists,
namely IVCs and CVCs. Even if both types of venture capitalist are similar in some respect,
there are however some disparities on several dimensions. Thereupon, we stress that the
precision of the signals obtained through the due diligence process may differ among types of
venture capitalist.
Thus, we assume that both signals are obtained with certainty and that the precision of these
signals relies on the experience of the venture capitalist in the field of management and
science. We consider that any venture capitalist is endowed with two types of expertise,
namely a managerial expertise, denoted mi, and a scientific/technological expertise, denoted ti,
where i ϵ {V = IVC, C = CVC}, mi ϵ [ , 1[ and ti ϵ [ , 1[. It is important to note that m and t
are given for each considered venture capitalist. This is contrary to the models developed by
Casamatta and Haritchabalet (2007) and Cestone et al. (2007) which only take into account an

9

overall experience of venture capitalists and do not distinguish between different types of
expertise. Moreover, we consider that both abilities are complementary and not substitutable.
In the introduction, we have stated that IVCs and CVCs have complementary abilities. From
there, we can say that both types of venture capitalist have different levels of managerial and
scientific expertise. We assume that IVCs have a strong managerial expertise and a little
scientific expertise, i.e. mV

1 and tV → . Symmetrically, we assume that CVCs have a

strong scientific expertise (tC

1) and a low managerial expertise (mC → ). Throughout the

paper we also consider that mV > mC and tC > tV. As both signals μi and τi are independent, we
assume that both competencies mi and ti are also independent.
Thus, both types of expertise considered here assess the managerial quality, respectively the
scientific quality of a project. It is worth mentioning that by managerial quality we assume
that the venture capitalist evaluates if the management team of the funded company is
qualified, but also verifies if the investment project is financially viable. Whereas by scientific
quality, we assume that venture capitalists assess the scientific viability of the technology
developed by the funded company, as well as the scientific capability of the holder of the
project, and determine if potential strategic gains can be derived from that company.
For each venture capitalist, the outcome of their assessment is represented by the two signals
μ and τ with values in {g = Good, b = Bad}, characterized by:

P(μi = g, τi = g | θ = G) = P(μi = b, τi = b | θ = B) = miti ϵ [ , 1]

(3)

P(μi = b, τi = b | θ = G) = P(μi = g, τi = g | θ = B) = (1-mi)(1-ti) ϵ [0, ]

(4)

With regard to equation (3), one can easily note that the probability of receiving two good
signals, conditional on the fact that the inherent quality of the project is good, is an increasing
function of the two abilities mi and ti. In other words, the greater the venture capitalist’s
expertise in both fields (management / science), more accurate will be the obtained signals.
All over the paper, we conceive that when syndication occurs, then the signal with the greatest
expertise will be chosen, i.e. mV and tC. Thus, one can easily check from equation (3) that
signals are more precise in the case of syndication than in the case of standalone investment.
As we assume mV > mC and tC > tV, consider the following levels of experience: mV=0.9,
tC=0.9, tV=0.6. From equation (3), we can show that:
P(μV = g, τV = g | θ = G) = 0.54
10

P(μV = g, τC = g | θ = G) = 0.81 >

This example shows clearly that in the case where both signals are good, that the information
resulting from syndication is more precise.
As we are interested in the conditions under which syndication between IVCs and CVCs is
desirable and so when IVC’s and CVC’s are willing to merge their complementary skills, we
assume that according to the results of the signals, the IVC has to make a choice between
three different options or actions (Brander et al., 2002) which are shown in Figure 1.

Figure 1 – The venture capitalist’s decision rule

Observation of
signals μi and τi
ACTION 1 : Rejects project and chooses a
fixed-yield investment

GAIN : V(1)

ACTION 2 : Accepts project and invests alone

GAIN : V(2)

ACTION 3 : Accepts the project and syndicates
the deal

GAIN : V(3)

The choice between one of these opportunities will depend on the expected net gain resulting
from one of these actions. The expected net gain will not only depend on the signals obtained,
but also on the expectations of the venture capitalist on the inherent quality of the project, i.e.
P(θ). Indeed, once the assessment of the project is completed and the venture capitalist has
observed both signals, he updates his belief on the quality of the project using Bayes’ rule,
which is represented by the probability q(θ | μi, τi):

|

|

|
|
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|

(5)

From there, if we have μi,= g and τi= g, equation (5) becomes:
|

|

|

|

(6)
=

(

)

If we recall equation (1) and divide the numerator and the denominator by P(θ=G), equation
(6) becomes:
|

(7)

As P(θ=B) = 1- P(θ=G), we find:
|

(8)

We have seen above that the results of both signals are hard information and this is true
whatever the type of venture capitalist. Thereupon, we can say that once the IVC has observed
his own signals, while having updated his belief on the project’s quality, and checked the
results of the signals of the CVC, that the IVC will calculate and compare the expected net
gains associated with each possible action.
Thus, when the IVC decides not to fund the project, he will choose the fixed-yield investment
which generates a guaranteed expected net gain equal to V(1) = rI.
By cons, if the IVC gets good signals so that he accepts the financing of the project, his
expected net gains are respectively V(2, μi, τi ) in the case of standalone investment and
V(3, μi, τi ) in the case of syndication.
In summary, we have:

(9)
|
[

|

|

|
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(10)
]

(11)

We assume that V(1) is the same for both venture capitalists if both decide not to invest in the
project. From equation (11), one may see that if syndication occurs, both venture capitalists
choose the signal with the highest expertise, i.e. μV and τC. Indeed, as we have stated above,
the more a venture capitalist is expert in one of both fields (management vs. science), the
more precise is the associated signal (μ or τ).
Still from equation (11), we note that in the case of syndication, the venture capitalist receives
a fraction α of the expected final gain. By cons, following Brander et al. (2002), we
hypothesize that the fraction (1-α) which is not used in the financing of the innovative project,
is devoted to fixed-yield investment, which ensures a certain expected gain equal to (1-α)rI.
Regarding more precisely α, we assume that this fraction is determined by the leader of the
syndication, i.e. the IVC, and that he makes a “take it or leave it” offer to the CVC. In other
words, the leader of the syndicate has all the bargaining power.
Note that we obtain in a symmetrical way the expected net gains of the CVC in the case of
standalone investment and in the case of syndication:

[

|

|

|

|

(12)
]

(13)

Given the above model, we will now determine in the next section under which conditions
standalone investment is preferred to a fixed-yield investment. Thereafter, we will analyze
when IVCs and CVCs merge their complementary skills, i.e. under which conditions
syndication is desirable.
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4. The decision to invest
In this section we will focus on the conditions under which the financing as a standalone
investor is preferred to a fixed-yield investment. In other words, we will focus on the
conditions that will influence the venture capitalist’s choice between actions 1 and 2.
∀ θ, μ and τ observed, standalone investment will be preferred to a fixed-yield investment, if
and only if the following condition holds:
(14)
|

|

(15)

From there, we will determine if the above condition is always verified according to the
expertise level of the IVC and the results of both signals. To do so, we have to analyze
different scenarios and see how expected gains evolve according to different model
parameters.



Evolution of expected gains according to signals µ and τ

We consider initially the case where μV = g. Thereupon, if τV = g, equation (15) becomes:

(16)

From there, we also find from equation (16) that mV must meet the following condition:

(17)

If condition (17) holds, then the IVC will never choose the fixed-yield investment and he will
always prefer investing in the innovative project.
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In a second step, if τV = b, equation (15) can be rewritten as follows:

(18)

We also find from equation (18) that mV must meet the following condition:

(19)

Thereupon, if

, then it is optimal to fund the innovative project when both

signals are respectively μV = g and τV = b.

Figure 2 shows how expected net gains

evolve according to the expertise level mV

and the results of both signals.

Figure 2 – Evolution of expected net gains
expertise mV and signals

according to IVC’s level of
and

𝑚𝑉 𝑡𝑉

𝑚𝑉 𝑡𝑉

Parameter values: π1=70 π0= -10 rI=50 tV=0.55 α=0.7 k=1.5
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Calculation and evidence from Figure 2, indicate that ∀ tV :

. This means

that innovative projects with a higher uncertainty about their scientific quality (τ) require a
higher level of managerial expertise in order to get financed. This suggests that a high degree
of managerial expertise can compensate a lack of precision on the scientific quality of the
project. In other words, a high level of managerial expertise compensates for a low degree of
scientific expertise. Symmetrically, one can say that in the case of a CVC that a high level of
scientific expertise compensates a low level of managerial competency. Regarding CVCs,
especially those evolving in the pharmaceutical industry, we can say that these venture
capitalists expect more than only financial gains when investing in highly innovative biotech
companies. This means that CVC attach more importance to the scientific quality of
investment projects than the managerial quality.
Moreover, whatever the outcome of signal

and as this signal is not very precise, innovative

projects with a high managerial quality are more likely to get financed by experienced IVCs
(mV→1). Indeed, as their signal μ is very precise, highly skilled IVCs consider that the
probability of failure in science is marginal for those types of projects. Evidence can also be
found by taking a look at Figure 2.
Symmetrically, one may say that whatever the signal μC, CVCs with a high level of expertise
tC are more likely to invest in projects that are scientifically seen promising, i.e.

=g.

According to Figure 2, one may observe that for very experienced IVCs (mV→1):
, i.e. V(2,g,g) and V(2,g,b) tend to approach. This suggests that,
whatever the outcome of signal τV, very experienced IVCs are more likely to fund on a
standalone basis investment projects whose developed technology is a priori highly uncertain
as long as μV = g. This is in line with what can be expected in reality. In the introduction we
pointed out that venture capitalist are one of the few financial sources to take the challenge of
biotechnology and to invest in those highly innovative firms even if the outcome of the
technology developed by them is very uncertain. Symmetrically, we obtain the same
conclusion for the case of CVCs.
However, the situation where mV = 1, such that

, is very unlikely in

reality. Indeed, it is irrational to believe that a venture capitalist is endowed with an expertise
level mV = 1, as this would mean that this venture capitalists may be capable of determining a
firm’s managerial quality with perfect precision.
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PROPOSITION 1:
(i)

Good investment projects, i.e. μV = g and τV = g are more likely to be funded by
IVCs with a high level of managerial expertise on a standalone basis.

(ii)

Symmetrically, good investment projects are more likely to be funded by CVCs
with a high level of scientific expertise on a standalone basis.

(iii)

Whatever the outcome of signal τV (μC), very experienced IVCs (CVCs) are more
likely to fund on a standalone basis investment projects whose developed
technology is a priori highly uncertain as long as μV = g (τC=g).

Furthermore, whatever the signal τV, the analysis also suggest that if µV = g there exists a
threshold mV, so that any IVC who has a managerial expertise below this threshold will never
invest alone in an highly innovative project and will privilege a fixed-yield investment. This
indicates that such venture capitalists aren’t skilled enough and aren’t able to manage on their
own highly innovative ventures. These venture capitalists have to acquire the necessary
knowledge they lack in order to be able to invest in these companies. To enhance their
expertise, one of the most common options offered to them is to participate in syndicated
deals. We find the symmetric situation when we take the perspective of the CVC.
From there, we may conclude that the decision to whether or not invest in the project is not
only based on the outcome of the signals, but is mostly based on the accuracy of the signal.
So, signal accuracy is everything. In other words, it is not sufficient to get good signals, it is
also necessary to get accurate signals. This implies in the case of good signals that the more
they are accurate, more likely will be the investment in the innovative project. We can also
say that in the case of good signals, the more they are accurate, the better will be the quality of
the project.

PROPOSITION 2:
(i)

The decision to whether or not invest in the project is not only based on the
outcome of the signals, but is mostly based on the accuracy of the signal.

(ii)

In the case of good signals, the more they are accurate, the more likely will be the
investment in the innovative project.

(iii)

Even if their signals on the quality of the project are a priori good, low
experienced venture capitalists won’t invest alone and will at best seek
syndication, as the signals obtained aren’t very precise.
17

Now we will consider the situation where μV = b. As the example of Figure 2 shows, our
and ∀ tV →

results suggest that whatever the signal

:

and

. This result is robust ∀ tV → . In other words, whatever the outcome of
the signal

and whatever the scientific expertise level tV, IVCs will never fund a project

characterized by a signal μV = b on a standalone basis. As those investors attach great
importance to the managerial quality of investments projects, projects whose signal μV = b are
considered to be too risky and will never be funded on a standalone basis. Moreover, this
result suggests that a high level of expertise does not compensate for a low overall quality of
the project. Under those conditions, one may expect that venture capitalist will at best seek a
second opinion, i.e. they will seek syndication.
Symmetrically, we may conclude that whatever the outcome of the signal

and whatever the

mangerial expertise level mC, CVCs will never fund a project characterized by a signal

=b

on a standalone basis. In such a situation, CVCs will at best seek syndication.

PROPOSITION 3:
(i)

Whatever the outcome of the signal

(μC) and whatever the scientific expertise

level tV, experienced IVCs (CVCs) are less likely to fund a project characterized by
a signal μV = b ( =b) on a standalone basis.
(ii)

If μV = b ( =b) experienced IVCs (CVCs) will at best seek syndication.

Taking into account Proposition 3, we will, in the following of this section, mostly focus on
situations where μV = g, i.e. those where IVCs are more likely to fund projects on a standalone
basis.



Evolution of expected gains according to parameters m and t

According to equations (16) and (18), but also according to Figure 2, one can easily see that
is an increasing function in mV, while
In other words, whatever the outcome of the signal

is a decreasing function in mV.
, if μV = g, then experienced IVCs are

more likely to fund the project on a standalone basis, as the outcome of their signal μV is very
precise. On the contrary, whatever the outcome of signal

, very experienced IVCs, i.e. those

who get a very precise signal μV, are less likely to fund projects that are characterized by a
signal μV = b. This is in line with the three propositions mentioned above.
18

On the contrary, we observe from equations (16) and (18) that
function in tV, while

is an increasing

is a decreasing function in tV. Figure 3 provides further

evidence.
What has been highlighted above can be shown in another way: Condition (17) suggests that
mV is a decreasing function in tV. This means that in the case of good signals, a higher
scientific expertise level compensates a lower managerial expertise level. Put differently, a
low precision of the signal for managerial quality is offset by an improved accuracy of the
signal for scientific quality of the project.
From equation (19), one may observe that mV is an increasing function in tV. In fact, as

= b,

a higher expertise level tV implies that the latter signal is more precise. From there, if μV = g,
the expertise level mV must be high in order to have a more precise signal and so that
standalone investment is more likely than a fixed-yield investment.

Figure 3 – Evolution of expected net gains

according to IVC’s level of

expertise mV and signal
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However, as IVCs are considered to be less skilled in terms of scientific expertise, higher
potential expected gains through an increased level of scientific expertise remain low. In other
words, according to our assumptions, the impact of tV on mV remains marginal.
All in all, the conclusions above show once again, that the decision to whether or not invest in
a project or firm depends mostly on the accuracy of the signals and not only on the outcome
of those signals. Consequently, we find the same conclusion as the one stipulated in
Proposition 2.



Evolution of expected gains according to parameter k

A closer look at equations (16) and (18) indicate that V(2,g,g) and V(2,g,b) are a decreasing
function in k. This means that for a given expertise level mV, the lower will be k, the higher
will be the value added by the venture capitalist compared to a fixed-yield investment.
Evidence can be found on Figure 4, which shows how V(2,g,g) evolves according to different
overall risks k (k=1.5, 3 and 6). Indeed, if standalone investment is the optimal decision, for a
given level mV*, we observe that:
│V(2,g,g)’ – V(1)│> │V(2,g,g)’’ – V(1)│> │V(2,g,g)’’’ – V(1)│

(20)

In other words, this means that if the IVC is better able to reduce the overall risk of the
project, more value will be created through venture capital funding compared to a fixed-yield
investment. We find the same solution in the case of V(2,g,b).
Moreover, one may observe that mV is an increasing function in k. Taking into account
equation (17) and Figure 4, this means that projects characterized by good signals and a high
overall risk are mainly funded by IVCs who have a high level of expertise m V and who are
able to manage a highly risky project. Note that in the symmetrical situation, good projects are
mainly funded by CVCs with a high level of expertise tC.
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Figure 4 – Evolution of expected net gains

according to IVC’s level of

expertise mV and overall risk k
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PROPOSITION 4:
(i)

Whatever the outcome of signal τV (μC) and as long as μV = g (τC = g), very
experienced IVCs (CVCs), characterized by a low k, add more value than venture
capitalists with a higher k in comparison to a fixed-yield investment.

(ii)

In the case of good signals, projects characterized by a high overall risk k imply
that standalone investment is only feasible for highly skilled IVCs.

From there, we will analyze in the next section under which conditions it is worthwhile for an
IVC to merge his expertise with that of a CVC, i.e. to syndicate the investment project, when
taking into account both venture capitalist’s expertise level and the outcome of the signals
obtained by each investor. Put differently, we will analyze in the next section under which
conditions it is optimal for venture capitalists to pool their complementary skills.
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5. The decision to syndicate
It should be noted that when the venture capitalist decides to finance a project on a standalone
basis, he may enjoy a monopoly and he will receive all the monetary gains resulting from the
investment. By cons, in the case of syndication, the lead venture capitalist (IVC) seeks
another venture capitalist (CVC) to obtain support in the financing and assessment of the
project. Thus syndication is a valuable tool to provide venture capitalists with more precise
information on the quality of the investment project. This is in line with what has been stated
in the previous section, namely that, in the case of good signals, the more accurate are these
signals, the more likely will be the investment.
However, this second advice has a cost and that is why the leading venture capitalist must
cede a fraction (1-α) of the final outcome to the venture capitalist who joins the syndicate.
Finally, it is important to recall that in the case of syndication both venture capitalists choose
the signal which is generated by the highest expertise level, i.e. μV and τC.
Before comparing syndication with standalone investment, it is important to see under which
conditions a venture capitalist chooses syndication rather than a fixed-yield investment. Thus,
the following participation constraint must be respected:
(21)
[

|

|

]

(22)

We see that from equation (21), respectively equation (22), we get exactly the same
conditions as those seen in the previous, except that this time conditions on mV will not
depend on tV, but on tC. In addition, the observations made in the previous section remain
valid.
However, this initial participation constraint is not sufficient to induce the IVC to opt for
syndication. Indeed, a second participation constraint must hold that induces a change in
IVC’s decision of whether to fund the project alone or through syndication:
(23)

[

|

|

]
|

|
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(24)

Equation (23), respectively (24), states that the IVC chooses syndication if and only if the
expected net gain as a standalone investor is less or equal than the expected net return
generated by co-investment.
From there, we will determine if the above condition is always verified according to the
expertise level of the IVC and the CVC, but also according the results of both signals µ and τ.
To do so, we have to analyze different scenarios and see how expected gains evolve according
to different model parameters.



Evolution of expected gains according to signals µ and τ

Now we will check if the above conditions are always verified according to the outcome of
both signals μ and τ.
At first, consider the case where μV = g.
If τV= τC = g, equation (24) can be rewritten as follows:

[

]
(25)

In equation (25), we assume that when both types of venture capitalists co-invest in a
biotechnology project that the overall risk is k’. We also assume that k’ is strictly below k, i.e.
the overall risk in the case of a standalone investment. Indeed, syndication brings together a
pool of venture capitalists (here an IVC and a CVC) with different expertise. This means, in
the case of good signals, that the biotechnology company is better assessed and better
managed, such that the overall risk is downgraded.
From equation (25) we find that:
[
[

Where
As we assume that

]
]

[

and

]

(26)

.

, equation (26) shows that syndication is the optimal investment

strategy if and only if:
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[

]

[

(27)

]

, won’t invest in a highly

Condition (27) suggests that highly skilled IVCs, i.e.

innovative project through syndication in the case of good signals. In this configuration,
funding the project alone is the optimal investment choice. Symmetrically, we come to the
same conclusion when we take as a starting point of the analysis the point of view of the
CVC.
However, if condition (27) holds, syndication is the optimal investment choice for the venture
capitalist.
Which is now the optimal investment choice if τV = b and τC=g? Equation (24) can be
rewritten as follows:

[

]
(28)

From equation (28), we find that:
[
[

]
]

[

Where

(29)

]

and

.

Using the same methodology as in the case where τV= τC = g,

must fulfill the following

condition:
[
[

]

(30)

]

From there, if equation (30) holds, syndication is more likely than standalone investment and
is even more likely as in the case before, because
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.

Nevertheless, IVCs whose managerial expertise level is greater than the threshold level
determined by equation (30) will always privilege a standalone investment.
In summary, in the case where μV = g, according to the model and as it can be seen on Figure
3, IVCs who have an expertise level that is below the thresholds determined in equations (27)
and (30) are more likely to syndicate investments with a CVC in highly innovative firms. The
explanation lies in the selection hypothesis as well as in the value-added hypothesis. First of
all, syndication allows IVCs with a lower expertise level to receive better information about
the scientific quality of the project when they partner with a CVC. Second, if (27),
respectively (30) are verified for these IVCs, then the model shows that the value created
through syndication is higher than the value created as a standalone investor. In other words,
we have:
(31)

Equation (31) is verified ∀

.

Figure 5 shows how expected net gains

and

evolve according to the

expertise level mV and the results of both signals.

Figure 5 – Evolution of expected net gains
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However, if very experienced IVCs obtain a good signal, i.e. μV = g, then whatever the
outcome of signal τV and even if τC=g, there exists a threshold level for the expertise
above which an IVC has no interest in syndication. As they anticipate a good managerial
quality and obtain a very precise signal μV, these investors are reluctant to share the outcome
of an investment. This in line with the findings of Biais and Perotti (2008) who state that
investors do not syndicate deals that they consider as highly profitable.
Nevertheless, the latter conclusion may be questioned. Indeed, as we have stated it in the
previous section it is not very rational to believe that investors are perfectly capable of
estimating the quality of a project or a firm, whether in terms of management or science.
Consequently, it is more rational to conclude that in the situation described above syndication
is still more likely than standalone investment.
When τC = b, the model suggest that, whatever the outcome of the signal τV and when μV = g,
an IVC is less likely to form a syndication with such a CVC (see Figure 5). Indeed, according
to the model, ∀

,

we have:
(32)

Furthermore, it is not very realistic to assume that an experienced CVC who obtained a bad
signal concerning the scientific quality of the investment project will enter a co-investment
partnership. The case of the biotechnology industry supports this idea. Indeed, as many CVCs,
especially CVC units which have been launched by big pharmaceutical corporations, are
primarily interested in strategic benefits, it is difficult to believe that these CVCs will
participate in the funding of a company that is considered prima facie unsustainable from a
scientific perspective. As proof, please refer to the symmetric case where μV = b.
PROPOSITION 5:
(i)

If μV = g, then whatever the outcome of signals τV and τC, very experienced IVCs
are more likely to fund highly innovative projects on their own.

(ii)

If μV = g and τC = g, then whatever the outcome of signal τV, there exists a
threshold level of expertise mV below which IVCs are more likely to syndicate
their deals with a CVC.

(iii)

If μV = g and τC = b, then whatever the outcome of signal τV, IVCs are less likely
to syndicate deals with a CVC.
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We consider now the case where μV = b.
In the previous section we found that when an IVC receives a bad signal about the managerial
quality of a project, it is less likely that this project will be funded on a standalone basis and
that the IVC will at best seek syndication. This is true whatever the outcome of the signal

.

In fact, as can be seen on Figure 6, our model shows that:
(33)

As standalone investment seems to be impossible under this configuration, we have to explore
if syndication can be considered as an optimal choice.
If μV = b and τC = b, then it is obvious that syndication is highly unlikely and that is true
whatever the output of signal τV. In this context, a fixed-yield investment is always the
optimal choice. Indeed, following Figure 6, we observe that:
(34)

Figure 6 shows how expected net gains

and

evolve according to the

expertise level mV and the results of both signals when μV = b.

Figure 6 – Evolution of expected net gains
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From there, in the situation where μV = b, there is only one situation that is worth mentioning,
namely that of τC=g. From there, we have to determine the expertise levels for which
conditions (21) and (23) are verified.
According to (21), we find that ∀ tC:
[
[

]

##

]

(35)

From equation (23), we obtain in the case of τV=g:
[

]

[

]

Where
As we assume

[

and D
, we find that

.

must meet the following condition:
[

[

(36)

]

]

##

]

(37)

If we consider now τV=b and if we use the same methodology as above, we get:
[
[

]

##

]

##
Comparing equations (35), (37) and (38), we find first of all that ∀ tV, tC : ̅̅̅̅̅̅

(38)

##

. This

means that when condition (35) holds, syndication is always more likely than a standalone
investment, i.e.
Secondly, if

, and this is true however the outcome of signal τV.
meets condition (35), syndication is also more likely than a fixed-yield

investment.
Nevertheless, according to (35), experienced IVCs, i.e.

##
̅̅̅̅̅̅
, are more likely to invest

in a fixed-yield investment. Indeed, as their signal µ on the managerial quality of the project is
very precise, it is very unlikely that very experienced IVCs will invest their funds in an
innovative project characterized by a signal μV = b. (See Figure 4)
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PROPOSITION 6:
If μV = b (τC=b), then whatever the outcome of signals τV (μC) and τC(μV), very

(i)

experienced IVCs (CVCs) are less likely to syndicate their deals with CVCs
(IVCs). Very experienced IVCs (CVCs) will always choose a fixed-yield
investment.
(ii)

If μV = b and τC = b, syndication and standalone investment are very unlikely.
The IVC’s optimal choice is a fixed-yield investment.

(iii)

If μV = b and τC = g, then whatever the outcome of signal τV, there exists a
threshold level of expertise mV below which IVCs are more likely to syndicate
their deals with a CVC.



Evolution of expected gains according to parameters m and t

From equation (26), we find that

is an increasing function in

and

. As we assume that

, i.e. the scientific expertise level of the IVC is low, the value of

determined by

equation (26) depends essentially on the parameter

. This implies that higher is the skill

level of the IVC, higher must be the expertise level

of the syndicating partner. This is in

line with the findings of Casamatta and Haritchabalet (2007) who stated that venture
capitalists, who have a high level of experience, will only syndicate with other experienced
venture capitalists, because they have strong assessment skills that are close to theirs.
Therefore, as we had hypothesized that the accuracy of the signals was based on the expertise
level of venture capitalists, we can conclude, in the case of good signals, that syndicates
involving both types of venture capitalists (IVC and CVC), with high expertise levels, i.e.
, can lead to a better assessment and a better selection of investment projects, and this
is particularly true when considering the biotechnology industry.
From equation (27),

is a decreasing function in

. This implies that a higher level of

scientific skill compensates a lower level of managerial expertise. Nevertheless, as we assume
that the IVC’s scientific expertise is low, i.e.
optimal level

, we can claim that the effect of

on the

is not very important.

According to equation (29),

is an increasing function in

and a decreasing function in

.

As we assume that the IVC’s scientific expertise level is low, we may conclude that higher is
the managerial expertise level

, higher must be the CVC’s scientific expertise level
29

.

In both cases, if we refer to Figure 5, we observe that in our model V(3,g,g) is an increasing
function in

and

.

From equation (36), we find that

is a decreasing function in

. Indeed, very experienced

CVCs who get a positive signal regarding the scientific quality of the project won’t syndicate
their deals with experienced IVCs who got a negative signal concerning the managerial
quality of a project. From there, experienced IVCs are only able to syndicate those deals with
less experienced CVCs. However, less experienced IVCs have the option to syndicate their
deals with an experienced CVC. The possibility of heterogeneous syndicates will be discussed
at the end of the section.
According to Figure 6, we show that V(3,b,g) is a decreasing function in mV, while
calculation indicates that V(3,b,g) is an increasing function in tC. This is in line with our
previous assumption that it’s not only the outcome of the signal that is important, but the
precision of this signal is also critical. From there, we may conclude that highly skilled IVCs
won’t invest in deals characterized by μV = b, and this is true whatever the signal obtained by
the CVC. Under those conditions, syndication is more likely to be chosen by less skilled
IVCs. This is in line with the findings in Proposition 6.

PROPOSITION 7:
(i)

In the case of good signals and if syndication is feasible, the higher is the
expertise level of the IVC and the CVC, the higher will be the value created
through syndication.



Evolution of expected gains according to fraction α of the final outcome

Throughout the model we consider that α is determined through negotiation between the IVC
and the CVC, i.e. α is an exogenous variable. However, it is worth mentioning that the model
described in this section shows that, particularly in the case of a good signal µ, lower is the
IVC’s share α of the final outcome, less valuable is syndication. This is especially true for
experienced IVCs. Evidence can be found on the following figure:
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Figure 7 – Evolution of expected net gains
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PROPOSITION 8:
(i)

In the case of a good signal µ, lower is the fraction α, less valuable will be
syndication for experienced IVCs.



Evolution of expected gains according to parameter k

We find from equation (26) that

is an increasing function in k’. This means that higher is

the overall risk, more experienced must be the CVC who joins the syndicate. Symmetrically,
we come to the same observations when we analyze the model from the perspective of the
CVC.
From equation (27), we also observe that

is an increasing function in k. This suggests that

higher is the overall risk, higher must be the IVC’s expertise level who participates in the
syndicate.

31

Nevertheless, when condition (27) holds, we observe from equation (25) that higher is the
difference |

|, higher will be the difference

. In other words,

in the case of good signals, the more the syndicate formed by an IVC and a CVC is able to
reduce the overall risk, the greater will be the value added by the syndicate compared to an
investment by a single IVC (or symmetrically a single CVC) or a fixed-yield investment. Put
differently, higher is the difference |

|, the more interesting is it for the venture capitalist

to syndicate the deal. Ultimately, we may say that the difference |

| expresses the gain

of complementarity between the IVC and the CVC. Evidence can be found on Figure 8:
Figure 7 – Evolution of expected net gains
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Indeed, according to Figure 7, for a given level mV* and if syndication is feasible, we find
that:
│V(3,g,g) – V(2,g,g)’’’│> │V(3,g,g) – V(2,g,g)’’│> │V(3,g,g) – V(2,g,g)’│

(39)

As in the situation discussed above, we observe from equation (29) that higher is the overall
risk k’, higher must be the CVC’s expertise level
32

.

Furthermore, according to equation (28), we observe again that greater is the difference
|

| , higher will be the value added through syndication compared to a standalone

investment and a fixed-yield investment.
If μV = b and τC=g, once again we observe that for the majority of IVCs greater is the
difference |

| , higher will be the value added through syndication compared to a

standalone investment and a fixed-yield investment. (see Figure 8)
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In the situation where μV = b and τC=g, we also find that for very experienced IVCs, the
model shows that the value created through syndication will always be lower than the value of
a fixed-yield investment. (see Figure 8) This is even true for significant differences |

|

or in other words for very low k’. We get the same conclusion when we analyze the model
from the perspective of a CVC.
Finally, if syndication is feasible, our model indicates that lower is k’ higher will be the value
added through syndication compared to a fixed-yield investment.
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PROPOSITION 8:
(i)

If syndication is feasible, higher is the difference |

|, i.e. more is the

syndicate able to reduce the overall risk, higher will be the value added
through syndication compared to a standalone investment.
(ii)

If syndication is feasible, lower is k’, higher is the valued added through
syndication compared to a fixed-yield investment.

(iii)

Higher is k’, more skilled must be the CVC, respectively the IVC, who joins the
syndicate.



Homogeneous vs. heterogeneous expertise levels

We found, especially in the case of good signals, that when syndication is feasible, those
syndicates are mainly composed by qualified venture capitalists. Put differently, our model is
in line with the findings of Casamatta and Haritchabalet (2007) who state that experienced
venture capitalists only syndicate deals with other qualified venture capitalists.
However, if we recall the case where μV = b and τC=g, our model suggests that qualified
venture capitalists may syndicate deals with less qualified venture capitalists. Indeed, when
considering equation (35), if
have a low expertise level

##

, the model shows that IVCs joining the syndicate may

such that the assessment made by those venture capitalists isn’t

very accurate. This seems to be in line with the findings of Tykvovà (2007), who puts forward
that unlike Casamatta and Haritchabalet (2007) that heterogeneous syndicates are possible.
However, the above conclusion may be questioned. In fact, the IVC’s expertise level

may

be lower than the threshold level m* that would make syndication optimal for the CVC.
Expressed differently, this means that it is very unlikely that experienced CVCs syndicate
their deals with less experienced IVCs, unless one of their strategies is to limit their financial
commitment.
This can be shown graphically. In fact, assume that the IVC and the CVC face an overall risk
k that is close. If we keep the same parameter values as before, we obtain graphically:
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Figure 5 – Evolution of expected net gains
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Figure 5 shows that, from the point of view of an experienced CVC (here tC=0.9), the value
created by a standalone investment is greater than the value created through syndication or the
value of a fixed-yield investment when the CVC gets two good signals µ and τ. This is true
for any managerial expertise level

. In other words, in the case of experienced CVCs we

get the following result:
(40)

Nevertheless, if μC = b, the model shows that for high expertise levels

, i.e.

,

standalone investment is less likely than syndication or a fixed-yield investment. In this
context, as experienced CVCs won’t syndicate with IVCs who have a low expertise level
and as very experienced IVCs won’t choose syndication if μV = b, from Figure 5 we deduce
that there exist an interval in which the IVC’s expertise level must be so that syndication is
optimal for both venture capitalists. These types of syndications that are formed are
characterized by:

. Thus, in the case where μV = b, μC = b

or symmetrically

and τC=g, and symmetrically in the case where τC=b, μV = g, τV = b, our model provides
evidence for the possible existence of syndications where venture capitalists have
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heterogeneous expertise levels. This is contrary to the model of Casamatta and Haritchabalet
(2007), but is in line with the findings of Tykvová (2007). Indeed, according to this author
experienced investors may syndicate with other experienced investors, but also with investors
who are not as skilled as them. Tykvová (2007) also underlines that such heterogeneous
syndications are mostly possible because unskilled investors accept to join the syndicate at
less favorable terms. In our model, a method to do so is to lower the fraction α of the expected
net gains that the IVC will receive.
However, as we assume that

, i.e. the CVC’s managerial expertise is low, we observe

that highly skilled CVCs are more likely to fund the given project as a standalone investor
when they receive a signal τC = g. (See Figure 5)
The model also shows that if

, then regardless the outcome of signal μC, standalone

investment is always more likely than syndication for very experienced CVCs, i.e.

,

who receives a signal τC = g (See Figure 5). So we find symmetrically the same conclusion as
before when we analyzed the choice of the IVC.
It is important to note that for high differences │k’ - k│,
is more likely. However, for very low levels of

will be lower so that syndication

, which in parentheses corresponds to our

initial assumption, but also to what can be observed in reality, the above conclusion remains
true even if the difference │k’ - k│is significant.
In summary, according to our model, the only way to induce a change in the CVC’s decision
is to offer him a larger share (1-α) of the final outcome. From there the question remains if the
IVC is willing to cede much of the final outcome. We believe that from the stand point of an
IVC that there exists a threshold α* below which syndication is very unlikely. Symmetrically,
we may say that there exists a threshold α* above which syndication is very unlikely for
CVCs.

PROPOSITION 9:
(i)

Heterogeneous syndicates are possible, as long as the less experienced venture
capitalist accepts to join the syndicate at less favorable terms.

(ii)

In the case of good and precise signals, syndicates are mainly composed by
experienced venture capitalists.
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All in all, this last section shows clearly that for good projects lower is one venture capitalist’s
expertise level, i.e. less precise are his signals, more valuable will be syndication and so the
fusion of complementary skills. Moreover, better is the syndication able to reduce the overall
risk, i.e. higher is the difference |

|, more value will be created through syndication in

comparison to a standalone investment. The model also shows that very experienced venture
capitalists are less likely to syndicate a deal if the outcome of the signal, for which their
expertise is greatest, is good.
In conclusion, in the case of good signals, when the conditions specified above are met, the
model presented here validates the two hypotheses mentioned earlier, namely the selection
hypothesis and the value-added hypothesis, and we may say that syndication, which brings
together the complementary skills of the IVC and the CVC, is more likely than standalone
investment and fixed-yield investment.
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6. Concluding remarks
The central aim of this paper was to analyze the venture capitalist’s (IVC or CVC) choice
among its various investment strategies. Specifically, we sought to show under which
conditions the choice of the venture capitalist will focus on syndication and on
complementarity. In this analysis, investment strategies boil down to three possible strategies:
fixed-yield investment, standalone investment or syndication.
The choice from one of these strategies will depend on the signals obtained on the quality of
the investment project, but also on the expertise level of each venture capitalist. These signals
are obtained during the assessment process of the project, i.e. due diligence. The precision of
these signals will depend on the expertise level of the venture capitalist conducting the
assessment.
In our model, we considered two distinct signals, namely a signal reflecting the managerial
quality of the project and a signal providing an indication on the scientific quality of that same
project. According to the outcome of these signals and the expertise level of the venture
capitalist, an investment strategy will be more or less privileged than another.
When both signals suggest that the project is of very good quality, our model points out that
complementarity between both types of venture capitalists does not always play a decisive
role. Indeed, whatever the type of the venture capitalist (IVC or CVC), if he is very
experienced in a specific area, i.e. management or science, then it is most likely that he
invests alone in the project. However, the model suggests that there exists a threshold level of
expertise under which syndication becomes a valuable investment strategy. Moreover,
concerning these venture capitalists characterized by a lower level of expertise, our model
confirms the selection hypothesis and the value-added hypothesis which are the two rationales
most frequently mentioned in literature for the use of syndication. Indeed, as their signals are
less precise, these venture capitalists are more willing to syndicate their deals in order to
remove uncertainty about the overall quality of the project, but also to realize higher expected
net gains.
In addition, we analyzed the different scenarios when the signals obtained differ in sign, i.e.
when the projects seem to be a priori of poorer quality. As before, when venture capitalists get
a good signal in the field (management or science) where they are very experienced, then
standalone investment is more likely than syndication.
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Furthermore, our model clearly shows that projects of poor quality, i.e. both signals are bad,
are less likely to get funded and venture capitalists are more likely to opt for a fixed-yield
investment.
Finally, the model presented here clearly points out that syndication and thus complementarity
are beneficial only for expertise levels which lie under a certain threshold level of expertise.
Moreover, our model has demonstrated the hypotheses of selection and value-added, in that it
shows that syndication offers venture capitalists the opportunity to get a more precise
information about a project’s quality and has the potential to generate expected gains which
are higher than those obtained through a standalone investment or a fixed-yield investment.
To conclude, one of the advantages of the model is that it is symmetric, this means that the
conclusions pointed out by the model are valid for both types of venture capitalist.
However, the model may suffer from some limitations that may lead to some extensions of
the model. First of all, we assumed that information is public. This assumption may be
questioned, as it may be not as easy as it is assumed in the model to gather information about
the quality of a project from another venture capitalist. Consequently, it may be useful to add
constraints to the model that will encourage the other venture capitalist to reveal his signal
about the quality of the firm or project, but also to reveal the correct signal. Secondly, we
assumed that the overall risk is exogenous to the model. However, as k also measures the
venture capitalist’s ability to reduce the risk, it may be interesting to endogenize k, such that
the value of k will be linked to the expertise levels of the venture capitalists. Finally, we also
assumed that the fraction α was given. It may be worthwile to endogenize this variable too.
Indeed, α should reflect the bargaining power of the venture capitalist, so that venture
capitalists with the highest expertise level will get the greatest fraction of the net expected
gains in the case of syndication.
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Appendix

Equation (16)
When both signals are good, the venture capitalist updates his beliefs using Bayes’ rule so
that:
|

(A1)

|

|

(A2)

By introducing (A1) and (A2) in equation (15), we get :

(A3)

Equation (19)
When μV = g and τV = b, the venture capitalist updates his beliefs using Bayes’ rule so that:
|

|

(A4)

|

(A5)

By introducing (A4) and (A5) in equation (16), we get:

(A6)
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Equation (32)
When μV = g and τC = b, we obtain from equation (11):

[

]

Comparing (A8) with (A3) and (A6), we find ∀

,

,

(A7)

:

(A8)
(A9)
This is especially when the IVC’s expertise level

is high.

Equation (33)
Using the same methodology as above, we find for μV = b:

(A10)
{

In both cases,

when condition (2) is respected.

Equation (34)
When μV = b and τC = b, we obtain from equation (11):

[

We find ∀

,

]

(A11)

:

(A12)
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Equation (35)
When μV = b and τC = g, equation (21) can be rewritten as follows:
[

]

(A13)

Equations (36) + (37) + (38)
When μV = b, τV = g and τC = g, by introducing (A13) and (A10) in equation (22) we deduce
equation (36).
When μV = b, τV = b and τC = g, by introducing (A13) and (A10) in equation (22) we obtain:

[

]

(A14)

From equation (A14), we get:

[
[

Where
From equation (A15), as

]
]

[

and D’
, we deduce equation (37).
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(A15)

]

.

