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Foreword

Contract design is currently at the centér of interest in venture capital research.
The existing literature points out that German venture capital contracts differ
significantly from Anglo-Saxon contracting practices in their choice of financial
instruments and covenants. Contract comparisons have, however, so far
neglected the complementary role covenants play in the allocation of
entrepreneurial cash flow rights to the contracting parties.

Against this background of diverse contract designs, this dissertation provides a
first comprehensive analysis of cash flow incentives implemented through
financial instruments in combination with covenants in German venture capital
contracts. The author begins with a contract-theoretical analysis of the cash
flow effects implemented by common contract designs. This is followed by an
empirical study that presents new evidence on the contracting patterns used in
the German venture capital market. Integrating theoretical and empirical
findings, the author derives implications for an improved incentive-driven

contract design in Germany.

With its state-of-the-art analyses, the dissertation contributes extensively to the
existing international theoretical and empirical literature on venture capital
contracting. Furthermore, it provides significant value added for venture

capitalists and portfolio companies operating in the German market.

This dissertation makes a significant contribution to current venture capital
research and will, without doubt, become widely accepted by and give impetus

to venture capital researchers and practitioners alike.

Professor Ulrich Hommel, Ph.D.
Rudolf-von-Bennigsen-Foerder-Foundation Professor of Finance and
Rector of the EUROPEAN BUSINESS SCHOOL
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1 Introduction

1.1 Motivation

During its comparably short 40-year history, the German venture capital market
has developed into one of the largest and most important national venture
capital markets in Europe. Smaller only than the British (EUR 3.958 bn), French
(EUR 1.689 bn), and Spanish (EUR 1.295 bn) venture capital markets, it ranks
fourth in terms of new investments with EUR 1.079 bn invested in 2004. As a
result of this significant investment activity, venture capital is one of the fastest
growing and most visible segments of the German economy, with new
investments growing at an annual growth rate of 10.6% over the past ten years
and representing 0.50%o of the German gross domestic product (GDP) in 2004."
Venture capital investments are believed to substantially contribute to the
German economy’s structural change because they are systematically
employed to support “creative destruction” through innovation and growth.?

Venture capital investments fill in the financing gap faced mainly by those
German small and medium-sized enterprises (SMEs) which are active in high-
technology and innovation-intensive industries and engage mainly in research
and development or product development. This financing gap results from the
fact that their revenues and the founders’ private resources are not sufficient to
cover expenses. Furthermore, debt financing through banks and other credit
institutions is not available to them due to the high risks associated with their
business model and a lack of collateral. Thus faced with special investment
characteristics, venture capital companies attach great importance to the

contracts governing their financing relationships.

Such contractual relations and underlying contracts are the subject of contract

theory. From a theoretical perspective, they even constitute the essence of the

See BVK (2005a), p. 27, and BVK (2005d), pp. 21-23, 28.
See Frommann and Dahmann (2003), pp. 16-19, and Schefczyk (2000), p. 23.
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firm.® Furthermore, venture capital companies are considered to most closely
approximate the investor of theory. The venture capital financing relationship is
almost fully described by focusing on a few key aspects discussed in the

following.

Due to diverging interests, asymmetric and imperfect information, and multiple
incentive problems between the venture capital company and its portfolio
company, a transfer of capital in a complex and highly unpredictable world and
under significant business risk leads to (double-sided) opportunistic and
aberrant activities, observable and hence controliable by neither party.* From
these activities result (agency) costs which can be minimized by implementing
incentive-compatible contracts. The complexity of venture capital investments,
however, makes the ex-ante specification of the contracting parties’ actions and
obligations in all future states of the world infinitely costly and thus impossible.
Therefore, the parties resort to incomplete contracts which automatically realign
incentives and define governance structures for the contracting parties, and
thus adapt more effectively to the ex-post realized states of the world.® These
incentive and governance mechanisms are modeled by allocating cash flow and
control rights which are specified by the two distinct contract components:

financial instruments and contractual covenants.

The financial instrument most commonly empioyed in the German venture
capital market is straight equity.6 In the US venture capital market, convertible
securities are the predominant financial instrument.” Venture capital practices,
such as the use of financial instruments, are usually benchmarked against the
US venture capital market because it is the oldest worldwide, with 60 years of

investment experience, and the largest in terms of new investments

“[M]ost organizations are simply legal fictions which serve as a nexus for a set of
contracting relationships among individuals.” Jensen and Meckling (1976), p. 310. Legal
fiction, in this citation, circumscribes the fact that an organization is, by law, treated as an
individual. See Jensen and Meckling (1976), p. 310. See aiso Hart and Holmstrém (1987),
p. 73.

See Holmstrém (1979), pp. 74-75.

See Williamson (1988), p. 570.

See Bascha and Walz (2002), p. 13, and Hommel et al. (2003), p. 328.

See, for example, Kaplan and Strémberg (2000b), p. 284, and Sahiman (1990), pp. 480-
481.

~N o oo
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(EUR 15.390 bn), representing 1.80% of the US GDP.® There are thus
remarkable differences between the US and German venture capital markets,
especially in attributes of sophistication such as market age and size: The
German venture capital market is significantly younger and smaller.® According
to common belief, the use of convertible securities therefore implies a higher
level of sophistication on the side of US venture capitalists regardless of
different legal and institutional settings — with potentially significant implications
for their counterparts across the Atlantic. This view has also been expressed in
recent empirical literature.'® The comparison between German and US venture
capital contracting has so far been limited to these empirical comparisons of the
use of financial instruments. '’ Covenants, in contrast, have not yet been
included in the analyses, which is largely due to a lack of empirical data on the

contracting practices of German venture capitalists.

Contract-theoretical analyses also focus on the use of financial instruments in
venture capital and most frequently repeat the proposition that convertible
securities create an incentive-compatible allocation of cash flow and control
rights between the contracting parties, 12 while only little support exists for
straight equity. This implies that theory backs the abovementioned view on the
sophistication of US venture capital companies. Other than financial instruments,

covenants are included only in a handful of analyses.

Contrary to common practice in current research, however, it can be argued
that the sophistication of venture capital markets is not sufficiently captured by
examining financial instruments alone because covenants can also be
employed to create incentive and governance mechanisms. It can further be
argued that specific aspects of German venture capital contracting are captured

sufficiently only if theoretical analyses are adapted to recent empirical evidence

See Frommann and Dahmann (2003), p. 217, and BVK (2005e), p. 13.

See Kaplan et al. (2003), p. 16.

1®  See Cumming (2002a), pp. 3, 7, Cumming (2004), p. 560, Kaplan et al. (2002), pp. 4, 6, and
Kaplan et al. (2003), p. 21.

See, for example, Bascha and Walz (2002), p. 13.

2 See, above all, Schmidt (2003), p. 1158.
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on common contract designs. This thesis therefore sets out to link empirical and
theoretical analyses on the combination of financial instruments and covenants.

1.2  Objective

Introducing the term “augmented contracting” to denote the combined use of
financial instruments and covenants in the creation of incentive mechanisms for
the contracting parties, this thesis presents the first analysis of the German
venture capital market that focuses explicitty on the interaction of both
contractual elements. Incentive mechanisms are implemented by the allocation
of cash flow rights through financial instruments and cash flow-allocating or
“cash flow-related” covenants. Governance mechanisms implemented by
control rights are excluded from the analysis because, specific to venture capital

finance, these can be allocated separately through control covenants.

The objective of the thesis is to compare Gemman real-world contracting
practices with related theoretical incentive considerations and, if necessary, to
derive implications for an improved augmented venture capital contract design
in the German market. This objective is achieved through theoretical and

empirical analyses:

A theoretical analysis in the form of a double moral hazard model with
simultaneous investments compares the incentive structures created by a
variety of augmented venture capital contracts consisting of financial
instruments and cash flow-related covenants. It determines whether the
incentive structure created by straight equity financing in combination with
covenants is suited to effectively replicate the incentive-compatible allocation of
cash flow rights obtained with convertible securities. It finds that in combination
with redemption rights and liquidation provisions for the venture capitalist,
straight equity defines even better incentives, as long as convertible securities
contracts are not complemented with similarly defined redemption rights. All

results are summarized in the form of a pecking order of venture capital
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contracting which contradicts Myers’ (1984) pecking order for large and
established businesses.

An empirical analysis in the form of a survey among 43 German venture capital
companies identifies augmented contracting patterns of financial instruments
and cash flow-related covenants and their determinants relating to the
characteristics of venture capital companies. It thereby analyzes whether
contracts including convertible securities or straight equity are frequently
employed in the German market and whether the contract choice by German
venture capital companies is influenced by their level of sophistication. It finds
that the most sophisticated venture capital companies use convertible securities
and redemption rights, whereas straight equity investors do not include
redemption rights in their contracts. All results are summarized in the form of a
ranking of common German contract designs by the sophistication of the

venture capital companies employing these contract designs.

A synthesis of the theoretical and empirical analyses reveals deviations in the
German contracting practice from the newly established pecking order. it
derives recommendations how less sophisticated German venture capital
companies can improve their contracting practices. These include the advice to
always write convertible securities contracts, and if the use of convertible
securities is restricted by law, to write straight equity contracts with redemption
rights for the venture capital company. With these recommendations, this thesis
contributes substantially to the body of knowledge regarding the issue of
incentive-driven augmented contracting upon which German venture capital
companies may draw to increase risk-adjusted performance.

1.3  Outline

The thesis is organized in seven chapters, of which three chapters represent
stand-alone papers: a literature review (Chapter 3), a theoretical analysis
(Chapter 4), and an empirical analysis (Chapter 5). These papers nevertheless
build on each other and their results are finally compared.
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Chapter 2 introduces the reader to venture capital and contracting in general. It
briefly describes the fundamentals of venture capital investing as well as the

main contracting issues.

Chapter 3 critically reviews the existing theoretical and empinical literature on
cash flow incentive mechanisms in venture capital contracting and identifies
significant research gaps in the field of augmented contracting. Thereupon, it
formulates the research question for the theoretical analysis in Chapter 4 and
frames testable hypotheses for the empirical analysis in Chapter 5. Important
theoretical concepts and empirical methodologies underlying these analyses

are presented in the subsequent chapters.

Chapter 4 offers a new explanation for the incentive-compatible use of straight
equity as prevalent financial instrument in the German venture capital market.
After a detailed explanation of the underlying theoretical concepts, the model
presents analyses of cash flow allocations implemented by different
combinations of financial instruments and covenants and checks the obtained
findings for robustness. Finally, the results are summarized in a pecking order

of venture capital contracting.

Chapter 5 offers new insights into the real-world practices of contract
negotiations and design in the German venture capital market. After a detailed
explanation of the underlying sample and methodology, the empirical findings
present newly identified augmented contracting pattems and their determinants
related to venture capital company characteristics. Finally, the results are
summarized in a ranking of contracts determined by venture capital company
sophistication.

Chapter 6 presents a synthesis of the analyses in Chapters4 and 5. It
compares their results and derives implications for an improved contract design

by German venture capital companies.

Chapter 7 concludes and proposes directions for future empirical and
theoretical research.



2 Venture Capital and Contracting

This chapter introduces the reader to venture capital and contracting, thereby
laying the conceptual foundations of venture capital investing and contracting.
In a brief introduction to venture capital, it presents important definitions,
explains the investment process, and portrays the German venture capital
market and the prevailing legal environment. it then moves on to describe
venture capital contracts, their legal documents and components. Finally, the
augmented contracting approach underlying the subsequent theoretical and
empirical analyses is defined.

21 Venture Capital Fundamentais

2.1.1 Definitions

The term “venture capital” was created in the USA in the 1960s and later
became accepted in the UK and subsequently on the continent. When venture
capital slowly developed into a mainstream asset class, it was more and more
often referred to as private equity in the USA and later across Europe.”® As a
result, the boundaries between the terms “venture capital’ and “private equity”
are blurred and with them market segmentation. It is therefore necessary to
define how the term “venture capital” is used throughout this thesis and how it is
distinguished from the term “private equity”.

Venture capital and private equity refer to the financing provided to companies
by institutional investors acting as financial intermediaries charged with
investing the funds provided by a number of private and/or institutional investors.
The capital is invested into the investee or portfolio companies in order to

support a positive and profitable development, for example in the form of growth,

**  See Leopoid et al. (2003}, p. 3.
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market success, reorientation, restructuring, or innovation marketing.
Additional support is provided by the investors in the form of intensive guidance
and advice on various managerial aspects. This is referred to as "hands-on
management”.’s In return, the investors hold equity stakes or equity-like claims
without collateral in the companies and therefore also bear the associated
entrepreneurial risks. To diversify these and other portfolio company-specific
risks, they hold a portfolio of stakes in different companies. Their goal is to
participate in the companies’ value-added and to profitably divest their equity
stakes or equity-like claims in the medium or long term, that is, after five to ten
years.16 Despite resemblances with respect to the investment process, venture
capital can be distinguished from private equity by the companies’ evolutionary

stage at which financing is provided."’

Venture capital refers to investments in companies in their early (seed and start-
up) and later lifecycle stages (expansion, bridge, turnaround). It does, however,
include neither informal business angel investments'® nor buy-out investments.

The lifecycle stages can be defined as follows:'®

e Seed capital finances the research, assessment, and development of
ideas and initial concepts up to the production of a prototype.

e Start-up capital finances product development as well as initial marketing
activities. The financed companies have only recently started their
business activities, and have therefore not yet reached the break-even
point.

e Expansion capital, also referred to as development capital, finances the

growth or expansion in the form of increases in production capacities,

¥ See Leopold et al. (2003), p. 3.

See Frommann and Dahmann (2003), pp. 5-7.

' See Schefczyk (2000), p. 9, and Schmidt (1985), p. 421.

For an overview of the definitions of the terms “venture capital” and “private equity”, see
Figure 2-1.

Business angels are wealthy private individuals, mainly experienced entrepreneurs, who
invest personal assets and share their business management and industry expertise and
know-how in order to advise and actively support the entrepreneur in the early days of his or
her business’s existence. They invest smaller amounts of capital than seed and start-up
venture capitalists and are invested on average in only three to six companies. See
Grabherr (2001), pp. 34, 37-38.

¥ See BVK (2005b), p. 1.
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product and market development, or working capital. The financed
companies have mainly reached the break-even point.

e Bridge capital is provided to companies preparing for an Initial Public
Offering (IPO) with the main goal to improve the capital ratio.

e Tumaround capital is provided to companies that have experienced
difficulties, for example, sales or trading problems, with the goal of

restoring company success and profits.

This thesis focuses on the financing relationship between venture capital
companies and their portfolio companies. With respect to their investment
activities, venture capital companies are also referred to as “venture capital
investors” throughout the subsequent chapters. This is common practice in the
venture capital literature.?°

Private equity refers to investments in companies at the buy-out stage. The

different buy-out transactions can be defined as follows:?'

e A management buy-out (MBO) is a transaction in which the target
company’s management team acquires a business unit of the target
company or the entire target company from the current shareholders with
the financial support of private equity investors.

e A management buy-in (MBI) is a transaction in which an external
management team from outside the target company acquires a business
unit of the target company or the entire target company from the current
shareholders with the financial support of private equity investors.

e A leveraged buy-out (LBO) is a transaction in which the newly bought

target company has a particularly high level of debt in its capital structure.

The definitions of the terms “venture capital” and “private equity” correspond to

the official definitions introduced by the BVK and the European Private Equity

2 gee, for example, Cumming (2002c), D2nis (2003),Gilson and Schizer (2003) Sahiman

(1990), Farag et al. (2004), and Achleitner (2002).

2 gSee BVK (2004c), pp. 9-10.
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and Venture Capital Association (EVCA).?? The British Venture Capital
Association (BVCA) works with the same definition for the term “venture capital”
but uses the term “private equity” to describe the industry as a whole,

encompassing both venture capital and buy-out investments.?

Venture Capital >> Pri\rfbe >
Equity

Early-stage > Late-stage
3 Bridge/
Seed >> Start-up >> Expansion >> Tumaround> Buy-out

Company *  Product * Expansionof + IPO + MBO
set-up development production preparation « MBI

Research and =+ Initial capacities *  Profitability + LBO
development marketing *  Market restoration

Prototype = Market launch development

development

IGanns
I
I
|

Breakeven
point
| Losses

Figure 2-1: Definitions of Venture Capital and Private Equity
Source: lllustration adapted from Schefczyk (2000), p. 24, and Grabherr (2001), p. 34.

While developing along the lifecycle or financing stages, the venture capital-
backed companies enter into financing relationships with venture capital

companies. This financing relationship is described in the following section.

2.1.2 Venture Capital Cycle

As outlined above, investments by venture capitai companies follow a five-to-

ten-year investment process, for which Gompers and Lerner (1999) have

2 see BVK (2004c¢), pp. 11, 15, and EVCA (2002), pp. 17, 21.
2 See BVK (2005e), p. 1, and BVCA (2004), p. 6.
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coined the term “venture capital cycle”. It includes a selection phase, a
contracting phase, a development phase, and a divestment phase.24 These
phases are described in detail below:

Origination Negotiations
Screening Valuation
Evaluation Deal Closing
Selection Contracting
Divestment Development
IPO Seed Stage
Trade Sale Start-up Stage
Secondary Sale Expansion Stage
Buy-back Bridge/Turnaround
Write-Off Financing

Figure 2-2: Venture Capital Cycle

Company selection starts with deal origination, which is the process of finding
investment prospects. Due to their small size and market recognition, SMEs in
particular at an early lifecycle stage may be difficult to identify in a poorly
defined environment. Venture capital investors therefore use different
mechanisms to generate their deal flows. On the one hand, they actively search
for prospects at conferences, other conventions, or through informal networks.
On the other hand, they follow up on unsolicited (“cold”) calls they receive from
entrepreneurs or on referrals they receive from within the venture capital

community, mainly from venture capital companies acting as lead investors and

2 See Gompers and Lerner (1999), pp. 1-16, and Tyebjee and Bruno (1984), pp. 1051-1057.

For an illustration of the venture capital cycle, see Figure 2-2.
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searching for syndicate partners.25 In a next step, deal screening is employed to
reduce the deal flow to a small number of investment prospects. The venture
capital companies analyze the prospects’ business plans first according to
decision criteria such as the venture capital companies’ specialization in terms
of lifecycle stage, technology or market sector, location, and size of the required
investment. Second, they analyze the business plans according to criteria such
as the viability of the business model, the potential market size, and the
projected financial performance.26 Companies that have successfully passed
the screening receive a letter of intent or term sheet from the investors, which
outlines the broad terms on which they intend to proceed with the proposed

investment.?’

The letter of intent furthermore contains provisions allowing the
investors to subject the companies to a thorough deal evaluation. During the
evaluation process, business plans and any other requested material are
analyzed in great detail with respect to the perceived risks included and the
expected return on the investment. This evaluation, or due diligence, includes
detailed examinations of all business-related, technological, financial, human
resources-related, legal, and tax-related issues. Based on the outcome of the
due diligence, venture capital companies take the decision whether to invest or

not to invest.?®

Contracting begins with contract negotiations on the basis of company
valuations and ends with the closing of the contract. The venture capital
investors and the entreprenedrs negotiate over the contract design which
reconciles their differing needs and concerns and lays down their rights and
duties throughout the subsequent development and exit phases.?® The term
“contract” stands for a number of different legal agreements of formal nature,
containing the two main contractual components: financial instruments and
contractual covenants. The composition of contracts and the definitions of

contractual components vary from investment to investment and depend mainly

3R

See Tyebjee and Bruno (1984), pp. 1052, 1055-1056.

See Tyebjee and Bruno (1984), pp. 1052, 10561057, and Tyebjee and Bruno (1986),
pp. 47-50.

7 gee Schifer and Stephan (2003), pp. 22, 177-183.

2 See Leopold et al. (2003), pp. 138—139.

® See Tyebjee and Bruno (1986), pp. 47-50.
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on the company valuation. The most common valuation methods applied in the
German venture capital market are discounted cash flow (DCF) techniques and
multiple-based valuations. Once the parties have agreed on a contract, it is
signed and the deal is closed.*®

Company development covers the process of portfolio company
professionalization. Once the investors have made their capital contributions,
the companies throughout this stage develop from entrepreneur-dominated
businesses to differentiated and formally structured organizations along a four-
step process from the seed stage to the start-up stage, the expansion stage,
and the final stage including bridge or turmaround financing. The investors
actively support this process by engaging in post-investment activities to assist

the companies in different management issues.*'

Divestment is the final phase of the venture capital cycle, during which the
investors exit their investments. Since venture capital investments are individual
agreements, the venture capital market is unorganized, with little transparency
and no standardized trading. Venture capital investments are thus illiquid assets.
This lack of liquidity complicates their sale, suggesting that venture capital
investments ought not to be undertaken unless an exit scenario is conceivable
and credible. In the worst case, portfolio companies are liquidated and the
investments are written off. Otherwise, the investors are rewarded for their
capital contribution, risk taking, and active support with returns from capital
gains which they realize by selling their shares and thereby exiting their

investments through the following exit channels:*

e In a buy-back, the existing shareholders repurchase all shares from the
venture capital company.
* In a secondary sale, the venture capital company sells its shares to

another venture capital company or a financial investor.

*  See Golder (1998), p. 64, Dittmann et al. (2002), pp. 14-19, and Leopold et al. (2003),
pp. 127-133.

1 See Hellmann and Puri (2002), p. 169, and Tyebjee and Bruno (1984), pp. 1051, 1054.

% see BVK (2004c), pp. 3, 8, 12, 15.
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e In a trade sale, the venture capital company sells its shares to an
industrial investor.

s In an /PO, the venture capital company publicly distributes its shares to
the public via a stock exchange.

After the divestment of a portfolio company through one of the above exit
channels, the venture capitalist starts again from the beginning of the venture

capital cycle and searches for a new portfolio company.

This overview of the venture capital cycle emphasizes the importance of
contracting in venture capital investing. Venture capital contracts define the
rules of the investment for both contracting parties throughout their entire
contracting relationship from the initial capital commitment to the investment exit.
They have the potential to impact the success of the business and the venture
capital company’s return. Therefore, after a brief overview of the German
venture capital market and the prevailing legal environment below, Section 2.2

provides detailed information on venture capital contracts.

21.3 Venture Capital in Germany

The foundations of German venture capital were laid in 1965 with the formation
of the first four venture capital companies.®® However, an active market for
venture capital did not develop until the 1980s. The economic upturn of the
1980s provided a favorable investment climate and led to a first growth period in
the venture capital industry with several IPOs of venture-backed SMEs. This
was succeeded by the second growth period subsequent to the German
Unification in 1989. Increased venture capital activity resulted from investments
in start-up companies in the New Laender as well as from privatizations of

businesses formerly owned by the German Democratic Republic. This period

% The first venture capital companies in the German market founded between June and
September 1965 were “BONA Kapitalbeteiligungs-GmbH & Co. KG”, “Beteiligungs-
gesellschaft fir Industrie und Handel mbH", “Indufina Industrie- und Finanzbeteiligungs-
gesellschaft mbH & Co. KG*, and ,Deutsche Beteiligungsgeselischaft mbH*“. See Hellmann
and Fiedler (2001), pp. 32-33, and Leopold et al. (2003}, p. 42.
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was followed by a boom phase from 1997 to mid-2000, in which the venture
capital companies’ investment focus shifted from expansion to early-stage
investments and from investments in established industries like industrial
products and services to computer-, communication-, and biotechnology
investments. In addition, the introduction of the first German stock exchange
growth segment “Neuer Markt” offered new exit opportunities. This development
culminated in record levels of fundraising, investments, and exit volumes by
venture capital companies. After the New Economy bubble had burst in mid-
2000, the German market stagnated and entered a period of consolidation. In
an environment of low economic growth, the venture capital companies were
subject to immense market pressures and streamlined their portfolios. Since the
beginning of 2003, venture capital activity in the German industry has foliowed a

modest upward trend.>*
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Figure 2-3: Annual Venture Capital Investment Volumes 1996-2004
Source: lliustration adapted from BVK (2005a}), p. 20.

The development of the German venture capital activity since the mid 1990s is

reflected by the annual venture capital investment volumes, as illustrated

¥ See Leopold et al. {2003), pp. 43-80.
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above.* Over this period, the relative importance of early-stage investments as
compared to late-stage investments has decreased from a maximum of 43.0%
in 1999 to a minimum of 32.7% in 2004. For 2004, BVK statistics on 80 venture
capital investors report total venture capita! investments of EUR 1,079 m,
representing 0.5%o of German GDP,* in 890 portfolio companies. 51.5% of the
investment volume was invested in medical or health-related, biotechnology,
communication, and computer businesses. At the same time, investors realized
an exit volume of EUR 961 m by exiting investments in 576 portfolio companies.
41.6% of the exit volume (or 43.8% of exited companies) was written off. The
most successful exit channel was trade sales (21.3%), foliowed by loan and
silent partnership repayments (15.5%), IPOs (8.9%), and secondary sales
(3.3%).%

Specific to the German venture capital market is the significant involvement of
public venture capital companies. These so-called “Mittelstaendische
Beteiligungsgesellschaften” are venture capital companies working according to
the European Recovery Programme (ERP), under which small and medium-
sized companies are granted long-term low-interest loans refinanced and
guaranteed with the help of special assets of the German Federal

Government.®

As a result of their connection to the ERP, their contracts are
standardized to a high degree and they invest almost exclusively in the form of
silent partnerships.39 For 2004, BVK statistics on 14 public venture capital
investors*° report investments of EUR 160 m in 473 portfolio companies, which
equals 14.8% of total venture capital investments and 53.1% of total venture
capital-backed companies. They invested 17.3% of funds in early-stage, 78.6%
in expansion stage, and 4.1% in other late-stage portfolio companies.
Investments mainly concentrated on industrial products and services. Exits from

330 portfolio companies realized EUR 100 m. 32.5% of the exit volume were

% For an illustration of German early-stage and late-stage annual venture capital investment

volumes, see Figure 2-2.
% see Wiesheu (2005}, p. B1.
3 See BVK (2005b), pp. 7-9.
2 See Leopold et al. (2003), pp. 4445, 48, 52, and Blanckenburg (2001), p. 276.
¥ See Leopold et al. (2003), p. 54.
These 14 public venture capital investors are included in the total venture capital statistics
presented above.
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realized through loan and silent partnership repayments, which are the only
forms of financing employed by public investors. The remaining 64.8% of the
exit volume (or 53.9% of exited companies) were write-offs. The number of 178
written-off investments represents 70.6% of total exited venture capital-backed

companies.*’

It can be concluded that the investment activity of public investors is very
different from that of private investors. They provide venture financing to more
than half of all venture capital-backed companies in the German market but
invest less than one sixth of total funds invested. They furthermore write off
approximately three-fourths of total exited venture capital investments. This is
evidence that their investment behavior differs significantly from that of private
venture capital companies and implies that the related public interventions
impact venture capital activity in the German market.*? As a result, this thesis’
analysis of German venture capital contracting and comparison with that in the
US market, where there exist no public venture capital investors,*® focuses

exclusively on private venture capital companies.

21.4 German Legal Environment

Venture capital activity is not influenced by the development of capital and
growth markets as well as government interventions alone, but also by the
prevailing legal environment created by company and tax faw.*

A recent European tax and legal benchmarking paper published by the EVCA in
EVCA (2004) analyzes the effectiveness of 21 European countries’ tax and
legal environments with respect to their ability to support private equity and
venture capital investors on the supply-side of the industry and their portfolio

companies on the demand-side. It ranks Germany on position 17.%° The Global

“ See BVK (2005c), pp. 4-6.

2 See Gebhardt and Schmidt (2002), pp. 246247, and Sternberg et al. (2003), p. 27-28.
3 See Leopold et al. (2003), p. 224.

* See Rudolph and Haagen (2004), pp. 10-11.

5 See EVCA (2004), pp. 8-9.
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Entrepreneurship Monitor (GEM), presented by Sternberg et al. (2003), comes

to a similar result. In its international benchmarking of entrepreneurial activity

and environment in 31 countries worldwide, Germany ranks on position 23 in

terms of regulation and taxes and on position 13 overall.* According to these

analyses, unfavorable legal regulations in the German market mainly concern

venture creation, bankruptcy and insolvency, and taxation. Examples include

the following:

With regard to venture creation, the time to set up German private limited
companies (GmbH) and public limited companies (AG) is between 30
and 40 business days (European average: 25.7 business days) and the
minimum issued capital for private limited companies is set at
EUR 25,000 (European average: EUR 13,946).*

With regard to bankruptcy and insolvency, Germany does not provide a
legal protection to companies anticipating financial difficulties for a
certain period of time and the average amount of time required between
the opening of insolvency and the closure of proceedings is between
three and five years, or 1,008 business days (European average: 566
business days).*®

With regard to faxation, the company tax rate in Germany varies between
38% and 40%, depending on the municipality of the company (European
average: 29%), the maximum income tax rate for private individuals
including solidary surcharge is 48% (European average: 45%), and the
maximum capital gains tax is 24% (European average: 16%). In addition,
there exists no specific company tax rate for SMEs and no tax incentive

for private individuals to invest in venture capita!.49

“  See Stemberg et al. (2003), pp. 24-25.

7 See EVCA (2004), pp. 24, and Stemberg et al. (2003), p. 52. Favorable legal regulations
with regard to venture creation include below-average administrative costs for setting up
public and private limited companies and below-average issued capital requirements for
public limited companies. See EVCA (2004), pp. 23.

See EVCA (2004), pp. 24. Favorable legal regulations with regard to capital gains taxation

were introduced in 2004 in the form of the “Gesetz zur Foerderung von Wagniskapital®, a
law promoting venture capital in Germany. See Friederichs and K&hier (2004), p. 1638.
“  See EVCA (2004), pp. 24, and Stemnberg et al. (2003), p. 28.
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Certain unfavorable regulations directly influence the design of contracts
between venture capital companies and their portfolio companies. The most
important restrictions are the foliowing:

o The issuing of convertible debt for private limited companies is
prohibited.*

+ Preplanned IPO exits restrict the choice of legal form of the portfolio
company to a public limited company.® Setting up a public limited
company, however, requires a high minimum issued capital of
EUR 50,000 and involves a high administrative effort and cost.>

» The taxation of stock options occurs at exercise and thereby distorts
stock option incentives.>

These legal restrictions may impact the choice of the financial instrument and
the legal form, the selection of the ex-ante exit channel, and the incentives for
the management of the portfolio companies. Nevertheless, legal regulations are
not at the center of the analyses in this thesis: The theoretical analysis in
Chapter 4 studies different augmented contract designs and thereby abstracts
from legal regulations. The empirical analysis in Chapter 5 is limited to the
German venture capital market, and therefore, the impact of the prevailing legal
environment cannot be identified. However, the empirical analysis in the form of
a survey will permit to question participants on their subjective importance of

legal regulations on contract design. The latter is presented in the following.

See §221 AkG (German Stock Companies Act). This restriction can be evaded by
replicating convertible debt using profit participation certificates in combination with options
on nominal capital. See Kirchner and Schrell (2003), p. 19.

%' See §3.2 AKtG

%2 See EVCA (2004), p. 24.

% See §§ 23 and 34 ESIG (German income tax law) and EVCA (2004), p. 24.
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2.2 Venture Capital Contracting

2.2.1 Contract Documents

The venture capital contract is designed on the basis of the Jetter of intent or
term sheet. The venture capital company usually submits a contract proposal
similar to that of the term sheet but extended to a number of standard
provisions to the entrepreneur or the management of the portfolio company,
who return a mark-up version after a detailed revision. If the contracting parties
disagree on certain issues, they begin to negotiate. Once all dissents are
eliminated and contract negotiations are closed, the contract is drawn up before

a notary.**

The term “contract” stands for a number of different legal agreements of formal

nature. These are listed and explained below:

e The participation or investment agreement is the main contractual
document in venture capital agreements. It includes the terms of the
venture capitalist's participation in the portfolio company and thus defines
the financial instrument, the included milestones, any changes that occur
in subsequent financing rounds and in the case of syndication, and other
related issues.>®

e The memorandum or articles of association regulate the portfolio
company’s common business purpose, location, issued capital, the
allocation of information and control rights, any regulations associated
with an exit of one invested party or with liquidation, and other related
issues. They may be complemented by collateral contracts
supplementary to the articles of association.*®

e The rules of procedure specify the procedures according to which the

management of the portfolio company executes the company’s common

&g

See Schéfer and Stephan (2003), pp. 24-25, and Weitnauer (2001), pp. 1066—1069.

See Schéfer and Stephan (2003), pp. 29-55, 78—106, and Weitnauer (2001), pp. 1070—
1072.

See Schafer and Stephan (2003), pp. 56-71, 107-119, and Weitnauer (2001), pp. 1066~
1069.
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business purpose. It defines internal decision-making processes,
financial planning and reporting, legal relationships with third parties, and
other related issues.”’

¢ The employment contracts of the portfolio company’s management can
also be part of the venture capital contract if the venture capitalist
demands any changes in the existing employment contracts.*®

« Finally, any additional arrangements can be contractually agreed upon,
for example, employee stock options and consultancy agreements, in the
case that the venture capitalist wishes to lay down the conditions of his

management support to the portfolio company.

The contracting parties use the participation agreement and possibly some or
all of the remaining documents to specify the financial instrument and to
formulate the covenants regulating their relationship throughout the venture
capital company’s investment period. Financial instruments and contractual
covenants are therefore referred to as contract components and are explained
in detail below.

2,2.2 Contract Components

2.2.21 Financial Instruments

Financial instruments are standardized financial contracts traded in the financial
markets and are therefore also employed in the venture capital practice. They
may include contractual provisions that can be used similarly to standalone
covenants. Financial instruments are laid down in the term sheet and the
participation or investment agreement. The following groups of instruments are
frequently employed in German venture capital deals:®

7 See Schifer and Stephan (2003), pp. 72—77, and pp. 120—128.

% See Weitnauer (2001), p. 1073.
% see Cumming (2004), p. 552, Bascha and Walz (2002), p. 13, and Hommel et al. (2003),
p. 328.
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e Equity capital is an ownership interest in a company. Equity instruments
are straight equity and preferred equity.

e Debt capital is an amount owed to a person or company for funds
borrowed.

e Mezzanine capital represents hybrid forms of financing that incorporate
characteristics of equity and debt capital. Mezzanine instruments include
combinations of debt and equity, convertible securities and silent

partnerships.®°
These financial instruments and their sub-categories are described below:

Straight equity ownership is the holding of either stocks or shares in the
company, depending on the legal form of the portfolio company. With the
exception of legal forms with limited liability, the holders of equity carry the
business risk. In return, they are granted information and control as well as cash
flow rights (dividends, earnings, capital appreciation). In liquidation, they have a
sub-ordinate claim on the portfolio company’s assets after the holders of debt

and preferred equity.®’

Preferred equity ownership is a partial ownership in the portfolio company. It
differs from straight equity in the definition of voting, subscription, and dividend
rights as well as liquidation provisions. The standard preferred equity instrument
does not grant the holders any voting rights. In return, they obtain fixed dividend
payments and claims on the portfolio company’s assets in liquidation. Both are
super-ordinate or senior to those of holders of straight equity. Rare exceptions
to preferred equity instruments are the definition of variable dividends and the
inclusion of superior or event-related voting rights.62 Different types of dividend

payments to holders of preferred equity exist:

% See Brokamp et al. (2004), p. 9.
5 See Achieitner (2000), p. 20.
See Thommen and Achleitner (1998), p. 440.
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e Cumulative: The dividend payments are cumulated if the portfolio
company defaults on the payment agreement.

e Non-cumulative: The dividend payments are not cumulated if the portfolio
company defaults on the payment agreement.

e Participating: The fixed dividend payments are increased if the dividends
paid to holders of straight equity exceed a certain amount. Participating

preferred equity is employed mainly in the US venture capital market.®®

Debt financing, unlike equity financing, does not represent ownership in the
portfolio company. Instead, the company borrows money in the form of non-
transferable credits or transferable securities (bonds, loan notes, mortgages)
until a certain maturity. In exchange, it pays the creditor a fixed or variable
interest which depends on the credit rating of the debtor. With the exception of
subordinated or junior debt, the creditor's repayment takes precedence over the

claims of equityholders in liquidation.®*

Combinations of debt and equity are mezzanine instruments composed of debt
capital in combination with straight or preferred equity capital. Under these
instruments, the investor simultaneously holds both financial instruments and is

not granted a conversion option.

Convertible securities are mezzanine instruments consisting of debt or preferred
equity which can be converted into an ex-ante specified amount of straight
equity of the issuing company at the option of the holder. The conversion option
can be exercised either at maturity or conditional on an ex-ante specified event.
Depending on the underlying initial instrument, the following forms of convertible

securities exist:

& See Kaplan and Strémberg (2000a), pp. 13, 55, and Kaplan and Strémberg {(2000a), p. 3.

#  See Achleitner (2000), p. 21, and Brokamp et al. (2004), pp. 17-18.
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e Convertible preferred equity: This security consists of preferred equity
combined with an option to convert it into straight equity.
e Convertible debt: This security consists of debt in the form of a bond or

debenture®® combined with an option to convert it into straight equity.®®

Silent partnerships are mezzanine instruments which are mainly employed in
the German market. By a capital contribution, the venture capital company
enters into a mutually cancelable contractual relationship with the portfolio
company rather than becoming a shareholder and thus affecting existing
shareholders’ rights. The legal construct of a silent partnership®” allows for a
flexible design of this relationship. Legal practice in Germany distinguishes two
forms:

o Typical silent partnership: The silent partner makes a cash contribution to
the portfolio company, participates in company profits, has limited control
rights and can be granted limited liability protection to the company's
creditors. Upon termination of the partnership or in liquidation, he has a
subordinate claim to repayment of his contribution. In addition, the
company agreement can be altered to extend the silent partner's control
rights, grant information and veto rights, or contain an equity kicker in
form of an option on nominal capital. According to German commercial
and tax laws, typical silent partnerships do not effectuate extensive
initiative and risk-taking by the silent partner and thus represent a liability
position in the balance sheet.

e Alypical silent partnership: This is an extension of the typical silent
partnership where the silent partner participates in full not only in

company profits but also in company growth and in liquidation losses and

% A debenture is unsecured debt backed not by collateral but only by the integrity of the

borrower and documented by an agreement called indenture. An example for a debenture is
an unsecured bond.
See Brokamp et al. (2004), p. 22, and Thommen and Achleitner (1998), pp. 484-485.

% For the legal regulations on the silent partnership, see §§ 230 ff. HGB.
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proceeds. As a result, German commercial and tax laws assign atypical

silent partnerships to the equity position in the balance sheet.®®

This overview of the main financial instruments shows that they allocate both
cash flow and control rights to the contracting parties. Besides financial
instruments, however, contractual covenants can also be used to allocate cash
flow and control rights.

2.2.2.2 Contractual Covenants

Contractual covenants are agreements defining the contracting parties’ rights
but also duties, whereby affirmative (negative) covenants describe acts which
must (not) be performed. They are common contractual agreements between
the contracting parties that have become accepted in general venture capital
contracting practice. Although sometimes found in the form of contractual
provisions included in financial contracts, they are mainly encountered as
standalone agreements. Covenants can be laid down in any of the
abovementioned contract documents.®® The following five groups of covenants
can be identified:”°

* Information rights define the extent to which investors are given access
to information on the portfolio company.

o Control rights summarize the investor's rights to exert control over the
portfolio company’s business activity.

e Venture capitalist's safeguards cover covenants protecting the position

and influence of the investor if certain events take place.

%  See Bascha and Walz (2000), p. 417, Brokamp et al. (2004), pp. 19-20, 25, Hellich et al.
(2004), pp. 14-15, Rudolph and Haagen (2004), pp. 18—-19, Leopold et al. (2003}, pp. 141—
143, and Weitnauer (2000), pp. 152, 254-255.

% See Weitnauer (2001), pp. 1070-1073.

™ The definitions of covenants are adopted from the following publications: Bagley and
Dauchy (1997); BVK (2004c); Cornelius (1997); EVCA (2002); Sahiman (1990); Schéfer
and Stephan (2003); Weitnauer (2001); Wilmerding (2003).
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[ ]

Entrepreneur’s penalties are clauses penalizing the entrepreneur or the
management of the portfolio company for leaving the company in breach
of contract.

Cash flow rights or cash flow-related covenants, in addition to the
financial instruments, define the cash flow allocation between the

contracting parties, mainly in the case of the venture capitalist’s exit.

With the exception of the information rights, these groups of covenants each

subsume several covenants which are explained below:

The second group includes covenants on control rights.

Board representation defines the number of board representations
designated by the investor.

Board supermajority rights allow investors to require supermajority
consent for major decisions.

Board veto nghts guarantee the investor special veto rights in board
decision-making.

Protective provisions protect investors holding non-voting preferred
equity from unfavorable shareholder decisions on the operation of the
company in the way that they require approval of a majority of the
affected preferred shareholders.

Voting rights stipulate equal treatment of all straight equity shares in the
event of a shareholder vote. They can also be formulated for certain
preferred equity financings in the form of superior or event-related voting
rights.

The third group includes covenants on the venture capitalist’'s safeguards.

Anti-dilution provisions are a subscription privilege granted to investors to
enable them to maintain their fractional ownership in the portfolio
company.
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Registration provisions provide investors with the right to an 1PO or to
include their shares in the IPO or subsequent registration.

Rights of first refusal ensure that if a founder or other shareholder in the
portfolio company wishes to sell shares, he must offer them first to the

investors.

The fourth group inciudes covenants on the entrepreneur’s penalties.

Non-compete clauses restrict founders or managers of portfolio
companies to sign contracts with the portfolio company’s competition for
a certain amount of time.

Vesting provisions specify the process by which shares or stock options
contractually granted to the founder or management of the portfolio

company are transferred.

The fifth group includes cash flow-allocating covenants, which are in the

following referred to as “cash flow-related” covenants.

Conversion provisions permit the investor and holder of preferred equity
or debt to convert into common shares at his option.

Co-sale agreements include drag-along and tag-along rights. Drag-along
rights allow the investor upon sale of his shareholdings to require other
shareholders to sell their shares to the same purchaser at the same time
and on the same terms; tag-along rights allow the investor to insist on
selling his shares to the same purchaser at the time as another
shareholder sells his shares and on the same terms.

Dividend provisions allow investors to protect their investment and to exit
an investment with at least some prospect of a return in the event of
portfolio company liquidation.

Liquidation rights specify that liquidation preference will be given to
investors in preference to holders of other classes of stock in the case of

portfolio company liquidation.
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e Redemption rights grant the investor the right to demand that his shares
are redeemed by the portfolic company after an ex-ante specified
number of years.

e Staged financing is the successive financing of portfolio companies in
stages where new financing is provided only upon achievement of pre-
defined milestones.

These definitions of financial instruments and covenants apply throughout the
entire thesis, where both contractual components are combined for different

analyses of augmented contracting.

2.2.3 Augmented Contracting

The term “augmented contracting” is defined for the purpose of this thesis as
the analysis of the interactions between financial instruments and contractual
covenants in the allocation of cash flow rights, as opposed to the isolated
analyses of either financial instruments or covenants. It thereby analyzes the
comprehensive incentive mechanisms created for the contracting parties by the
entire contract in a venture capital setting, where the abovementioned active
contributions of both parties to the management of the portfolio company are
similarly important. An augmented contracting analysis therefore permits to
analyze the entire venture capital contract with respect to the allocation of cash
flow rights. While augmented contracting analyses can also be performed on
the allocation of control rights, these are not at the center of the analysis
because, specific to venture capital finance, they can be allocated separately

through the allocation of the above control covenants.”!

In the following, a review of the theoretical and empirical literature on venture
capital contracting, in particular on financial instruments and cash flow-related
covenants, identifies augmented contracting as a research gap in theoretical

analyses but also in empirical analyses on the German venture capital market.

™ See Kaplan and Strémberg (2003), p. 286, 294—-295.
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3.1 Introduction

This chapter presents a critical overview of theoretical and empirical literature
on cash flow incentive mechanisms in venture capital contracting and identifies

significant research gaps.

Existing academic literature on venture capital contracting proposes the
allocation of cash flow rights (Grossman and Hart (1986), Schmidt (2003);
Kaplan and Strémberg (2003), Gompers (1997)) and the specification of control
rights (Chan et al. (1990), Helimann (1998); Kaplan and Strémberg (2003),
Lerner (1995)) as solution mechanisms to agency problems arising from the
contractual relation between the venture capital company and its portfolio
companies. This review, however, focuses on literature related to cash flow
incentive properties of augmented contracts as defined by financing instruments
and cash flow-related covenants. Control rights are neglected for the following
reasons. The venture capitalist is given control rights independent of the
financial structure through the use of covenants. This implies that the optimal
allocation of control rights can be achieved separately from that of cash flow
rights. " In addition, direct control rights are difficult to model situation-
specifically in theoretical analyses and difficult to measure on a deal-by-deal
basis in empirical analyses.”

The review is thus more focused than comparable existing literature reviews:
Tykvova (2000) critically reviews theoretical literature analyzing the agency
conflict resolution potential of typical financial instruments and covenants in
venture capital contracts. She groups existing works as to their focus along the

venture capital investment process, that is, on the selection, investment, and

2 gee Gompers (1997), p. 20, Hellmann (1998), p. 70-71, Kaplan and Strémberg (2003), pp.
286, 294—295, and Schmidt and Wahrenburg (2003}, p. 1142.

For a review of the literature on the atlocation of direct control rights, see Schertler (2000),
pp. 13—17, and Neff (2003), pp. 114—125.
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exit phases. Neff (2003) also presents the main findings from existing
theoretical models but concentrates on (double) moral hazard models.” Denis
(2003) only briefly summarizes the findings from theoretical and empirical
literature on the allocation of cash flow and control rights. The empirical findings
discussed refer primarily to the US market. Schertler (2000) presents a survey
of the recent theoretical and empirical venture capital contracting literature on
cash flow and control right allocations as solution mechanisms to agency
problems. She compares theoretical findings with findings from empirical
literature on mainly US contracting practices. While the review in this thesis is
most closely related to Schertler (2000), it provides a more detailed discussion
in two respects: It considers only literature on the allocation of cash flow rights
and it discusses empirical studies with US, Canadian, European, and especially
German samples. As a result of this wider geographical scope, it determines

striking differences in contract design across the globe.

Finally, research gaps are identified from the summary of theoretical and
empirical findings. They concentrate on the so-far-neglected notion of
augmented contracting, that is, on the complementary interaction between
financial instruments and cash flow-related covenants in the allocation of cash
flow rights. A research question is then formulated for the theoretical analysis in
Chapter 4 and hypotheses and expectations are framed for the empirical
analysis in Chapter 5. Expectations are formulated on data analyzed by means
of cluster analysis. Since cluster analysis is a structure-discovering and not a
structure-testing method, hypotheses cannot be formulated and tested.

Expectations are therefore introduced to serve a similar purpose.

The rest of the chapter is organized as foliows. Section 3.2 reviews theoretical
foundations, and Section 3.3 reviews empirical evidence. Both sections
separately consider literature on financial instruments and on cash flow-related

75

covenants, *° identify research gaps, and formulate a research question,

expectations, and testable hypotheses for the theoretical and empirical papers

™ See Neff (2003}, pp. 125—151.

For an overview of the papers discussed in the literature review, see Table 3-1.
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in this thesis. They end with overview tables of the reviewed literature.

Section 3.4 concludes.

Cash Flow-Related

Financial Instruments Covenants
Bascha and Waiz (2001) Chemia et al. (2003)
Bergemann and Hege (1998) Cornelli and Yosha (2002)
Berglof (1994) Houben (2002)

Casamatta (2003) Repullo and Suarez (2004)

Cornelli and Yosha (2002)
D'Souza (2000)
Theoretical Garmaise (2001)
Foundations Green (1983)

Hellmann (2002a)

Houben (2002)

Marx (1998)

Schmidt (2003)

Trester (1998)

Repullo and Suarez (2004)

Bascha and Waiz (2002) Barney et al. (1994)
Brettel et al. (2004a) Cumming (2002b)
Bottazzi et al. (2004) Isaksson et al. (2004)
Cumming (2004) Kaplan et al. (2003)
Cumming (2002b) Lerner and Schoar (2004)
- Cumming (2002c¢)
Empincal Cumming et al. (2004)

Gilson and Schizer (2003)
Hommel et al. (2003)

Kaplan and Strémberg (2003)
Kaplan et al. (2003)

Lerner and Schoar (2004)
Schéfer et al. (2004)

Table 3-1: Overview of the Reviewed Literature

3.2 Theoretical Foundations

3.2.1 Findings on Financial Instruments

Starting point of the review of the theoretical literature is the recent paper by
Schmidt (2003), which offers a new and straightforward explanation for the

widespread use of convertible securities in venture capital contracting.

Schmidt (2003) subjects his model to venture capital-specific assumptions,

whereby the entrepreneur is wealth-constrained and has limited liability, and the
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venture capitalist’s effort and support are vital for the success of the portfolio
company. Based on these assumptions, convertible securities (esp. convertible
debt) are shown to endogenously allocate cash flow rights to the contracting
parties so that, across all states of the world, both the entrepreneur and the
venture capitalist sequentially provide efficient efforts, without both being
residual claimants on the margin. To solve the underlying double moral hazard
problem and attain the first-best result (which is robust to renegotiation), the
model uses the following incentive mechanism in incomplete contracting: The
entrepreneur is induced to provide the efficient amount of effort because he
knows that the venture capitalist, in turn, will only invest the efficient amount of
effort if he exercises his conversion rights, which he will only do if the
entrepreneur provides the efficient amount of effort. Any mixture of debt and
equity does not create this incentive mechanism, and is thus outperformed by
convertible securities. Regarding his focus on cash flow rights, Schmidt (2003)
argues that additional control rights can be allocated separately with covenants
on control rights and, therefore, “the most important function of convertible
securities is to allocate cash flow rights.”’® The model's implications are
consistent with the empirical findings on venture capital finance. It offers an
explanation for the popularity (unpopulanty) of convertible securities with
venture capital investors (uninvolved outside investors) and the frequent use of
automatic conversion clauses with the IPO as exercise date. Furthermore, it is
consistent with the finding that the venture capitalist's share of the cash flow

decreases with increasing performance of the portfolio company.

Tykvova (2000) severely criticizes the strong assumptions concerning
parameters and relationships in the model by Schmidt (1999a), an earlier
version of Schmidt (2003), which must hold for the first-best solution to be
implemented under convertible security financing.”” Nevertheless, this research
program is most closely related to Schmidt (2003) because he introduces a very
general double moral hazard venture capital investment model without
additional focus on information revelation, control rights, or exit choice in

®  Schmidt (2003), p. 1142. It has to be noted that Schmidt (2003) hereby disregards the fact

that additional cash flow rights can also be allocated via cash flow-related covenants.
7 See Tykvova (2000), p. 8.
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venture capital contracting. For this reason, we adopt the following simpilified
main finding from Schmidt (2003):

Finding 1: (Optimal Convertible Securities). Convertible securities optimally

and endogenously allocate cash flow rights to the contracting parties.

Besides Schmidt (2003), several other papers analyze convertible securities
and their ability to mitigate different agency problems. They all support “the

proposition that convertible [securities are] optimal” "

, meaning that they
dominate all other forms of finance by inducing the contracting parties to exert
efficient investing or controlling efforts or other behavior such as information

revelation and exit choice. These papers can be divided into four groups:

e Most closely related to Schmidt (2003) are Houben (2002), Repullo and
Suarez (2004), and Casamatta (2003), which present convertible
securities as optimal financial instrument in double moral hazard models
in the form of hidden action.

o Green (1983), Trester (1998), and Bergemann and Hege (1998) analyze
moral hazard hidden action models which show convertible securities to
mitigate opportunistic behavior by the entrepreneur in the form of
excessive risk-taking and diversion of capital by the entrepreneur.

¢ In Comnelli and Yosha (2002) and D'Souza (2000), convertible securities
effectuate truthful information revelation by the entrepreneur and thus
solve moral hazard models in the form of hidden information.

o Marx (1998), Berglof (1994), Bascha and Walz (2001), and Hellmann
(2002a) develop models in which convertible securities are used to
optimally allocate control rights. With the exception of Marx (1998), the
models focus on the optimal choice of an exit channel.

™ Cumming (2004), p. 551.
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Due to their varying setups and analyses, the theoretical papers in these groups
and throughout the remainder of this review are each summarized individualty

below:

The first group of papers analyzes double moral hazard problems and includes
the most recent papers in the field.

Houben (2002) extends the model by Schmidt (1999b), an earlier version of
Schmidt (2003), to a double adverse selection and double moral hazard model
supporting the optimal allocation of cash flow rights by convertible securities

(esp. convertible preferred equity) in combination with a redemption covenant.

Repullo and Suarez (2004) present a contract or security design approach to a
double moral hazard problem with the venture capitalist as supplier of funds and
advisor, where financing is provided in stages. They thereby extend the model
by Schmidt (2003) to a staged financing context, also with convertible securities
as optimal contract: The venture capitalist, who finances the first stage, obtains
a cash flow of zero in the bad state of the world and a fixed cash flow in the
good state of the world. This leaves enough cash flow to be used as an
incentive for the venture capitalist, who finances the second stage and is also
the advisor. Repullo and Suarez (2004) argue that this cash flow allocation

resembles that of a convertible security (esp. convertible preferred equity).

Casamalta (2003) assesses the performance of financial instruments in a
double moral hazard model with the venture capitalist as supplier of funds and
advisor, in which the efforts of the entrepreneur and the venture capitalist are
substitutes. She shows that the optimal form of outside financing depends on
the amount invested: Small investments are best financed with straight equity,
and large investments are best financed with convertible securities (esp.
convertible debt). The underlying reason is that the amount of outside financing
influences incentives: Straight equity provides strong incentives to the venture
capitalist, convertible debt to the entrepreneur.
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The second group of papers analyzes moral hazard problems in the form of
hidden action:

Green (1983) is the first to theoretically support the optimality of convertibie
securities, although not in a venture capital setting. He argues that convertible
securities (esp. convertible debt) mitigate the problem of excessive risk taking
by the entrepreneur. While the entrepreneur will always choose to invest in a
high-risk as opposed to a low-risk project under debt financing, under
convertible securities the outside investor is given the option to obtain a share in
the company. For high profit realizations, this reduces the entrepreneur’s payoff
making it less attractive for him to invest in the high-risk project.”®

Trester (1998) looks at asymmetric information on the realized state of the world
with resulting monitoring difficulties for the venture capitalist and opportunistic
behavior by the entrepreneur. In this environment, convertible securities (esp.
convertible preferred equity) but also preferred equity contracts are shown to
dominate debt contracts and straight equity contracts. According to the model,
these financial instruments eliminate the foreclosure option, while preserving
the venture capitalist's seniority in the event of bankruptcy. Under the
foreclosure option, the entrepreneur is induced to behave opportunistically and
commit outright theft until he defaults on the debt and abandons or forecloses
the project to the venture capitalist. It has to be noted, however, that Thakor
(1998) severely criticizes the fact that Trester (1998) precludes the optimality of
debt by assumption.®

Bergemann and Hege (1998) develop a dynamic moral hazard model, where
venture capitalist and entrepreneur continuously update their beliefs on project
success. The entrepreneur allocates funds to research and development,
unobserved by the venture capitalist. He can thus divert capital for his
perquisites, and thereby intentionally slow down innovation discovery. Under
the assumptions of positive liquidation values, convertible securities (esp.

™ Schmidt (2003), however, argues that the same result can be obtained by combining debt

and straight equity. See Schmidt (2003), p. 1141.
% See Thakor (1998), p. 701.
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convertible debt) and combinations of straight equity and debt are shown to
optimally allocate cash flow rights: The entrepreneur is rewarded only in the
case of success. Otherwise the venture capitalist holds a senior claim.

The third group of papers analyzes moral hazard problems in the form of hidden
information:

Comelli and Yosha (2002) is based on the model by Admati and Pfleiderer
(1994) and shows that, in a staged venture capital investment, convertible
securities (esp. convertible debt) reduce the entrepreneur’s incentive to engage
in window dressing in order to obtain financing for the second stage of the
project. Under a debt and equity contract, the entrepreneur is induced to bias
short-term performance and to thus prevent the venture capitalist from
abandoning the project. Under convertible securities, however, window dressing
is less profitable, making the venture capitalist exercise his conversion option

and thereby reducing the entrepreneur’s fraction of the profit.

D'Souza (2000) develops a model with informational asymmetries and private
benefits of control where convertible securities (esp. convertible debt) can be
used as a revelation mechanism rewarding the entrepreneur with private
benefits of control for truthful information revelation to the venture capitalist on

the state of the world.

The fourth group of papers analyzes control right allocations, mainly related to

the choice of the exit channel:

Marx (1998) presents a model showing that convertible securities (esp.
(participating) convertible preferred equity) and debt-equity combinations
dominate only-debt and only-straight equity contracts. In her model, the venture
capitalist is given the option to costly intervene in the project — which is
necessary if the performance is poor — and at the same time eliminate the
entrepreneur’s private benefits of control. Marx (1998) finds that, whereas debt

gives the venture capitalist too much and straight equity too little of an incentive
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to intervene, convertible securities excite the optimal level of venture capitalist

intervention or control.

Berglof (1994) demonstrates that convertible securities (esp. convertible debt)
optimally allocate cash flow and, more importantly, control rights between the
contracting parties, if both parties agree to sell the company via IPO or trade
sale in the future. In his model, the allocation of contro} rights determines
whether the venture capitalist or the entrepreneur bargains with the new owner
or manager of the firm, and is thus able to protect his own interests: In the "bad”
state of nature, the venture capitalist wishes to have control and thus be
protected against dilution through asset stripping. In the “good” state of nature,
he wishes to free-ride on potential efficiency improvements resulting from the
sale and converts his debt into equity. Thereby, control rights and benefits are

transferred to the entrepreneur, who then bargains with the potential buyer.

Bascha and Walz (2001) analyze the interaction between exit decisions and
choice of financial instrument in venture capital contracting. They argue that
venture capitalists invest only for a limited period and, at one point in time, wish
to divest their share in the portfolio company. Since the venture capitalist and
the entrepreneur have diverging interests with respect to different exit channels
— Bascha and Walz (2001) focus on IPO and trade sale —, control problems
arise and cause inefficiencies. Convertible securities (esp. convertible debt) are
found to dominate debt and/or. equity contracts. They allocate cash flow and,
more importantly, control rights as well as non-monetary benefits to the
contracting parties such that they achieve the ex-ante agreed optimal exit policy,
despite the parties’ diverging interests with respect to different exit solutions.
With its ex-ante-defined contractual flexibility, a convertible securities contract
implements an implicit contract over control and thereby also over the exit mode.
It thereby avoids renegotiation.

Hellmann (2002a) also shows that convertible securities (esp. (participating)
convertible preferred equity) optimally allocate cash flow and control rights ex
ante to optimize the ex-post exit decision of exiting via IPO or trade sale. This is

achieved through its automatic conversion in the case of an IPO, which



38 Review of Academic Literature

redistributes some cash flows from the venture capitalist to the entrepreneur
and eliminates potential disagreements about the decision to go public.

All of the above papers have in common their support of the proposition of
optimality of convertible securities in venture capital finance.®' They thereby
suggest that no other financial instrument achieves similar results, not even
equity financing,® which is commonly contracted upon in the German venture
capital market. It is not surprising, therefore, that in the following only three
papers on equity financing in venture capital contracting are listed, of which only

one demonstrates (partial) dominance of equity over convertible securities:

e Casamatta (2003) proves that straight equity dominates convertible
securities only in the case of small venture capital investments.®*

» Trester (1998) shows that preferred equity achieves the same results as
convertible securities.®

o Garmaise (2001) finds that straight equity dominates debt financing:

Garmaise (2001) proposes a pecking order of securities for new firms, whereby
entrepreneurs prefer to be financed by straight equity rather than debt. He
demonstrates that optimistic investors are allocated small junior equity claims
and that pessimistic investors are given large debt claims. These results are in
direct contrast to the pecking order of Myers (1984), which Garmaise (2001)
argues to be more appropriate for mature firms. 8 He does not include
convertible securities in his analysis.

® " In the models by Bergemann and Hege (1998) and Marx (1998), combinations of debt and

equity and, in the model by Trester (1998), preferred equity lead to the same results as
convertible securities. Casamatta (2003) restricts the dominance of convertible securities to
large investments.

With the exception of the papers by Casamatta (2003) and Trester (1998), as shown below.
See above for a summary explanation of the model.

See above for a summary explanation of the model.

Myers (1984) and Myers and Majluf (1984) produce the financial pecking order theory of
capital structure suggesting that, in imperfect capital markets with informational
asymmetries, firms follow a pecking order in raising funds for new investment opportunities,
financing first with internal funds, second with debt, and only in the last resort with external
equity. See Neff (2003), pp. 109-110.
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This overview clearly points out that theory by and large does not support the
use of straight equity in venture capital investments. Interestingly, German
practice deviates from this recommendation. Since the existing theoretical
literature does not provide an empirically tested explanation for the lackluster
popularity of convertible securities in German venture capital contracting, the
empirical analysis in Chapter 5 aims at analyzing the underlying reasons.

3.2.2 Findings on Cash Flow-Related Covenants

As shown above, cash flow rights can, besides financial instruments, also be
allocated to the contracting parties with cash flow-related covenants. These are
similarly powerful as financial instruments in allocating cash flow rights — mainly
in the case of the venture capitalist’s exit — and include the following: conversion
provisions, co-sale agreements, dividend provisions, liquidation rights,

redemption rights, and staged financing.

We can distinguish two groups of theoretical papers involving cash flow-related

covenants:

¢ Houben (2002), Cormnelli and Yosha (2002), and Repullo and Suarez
(2004) incorporate single covenants into their models on financial
instruments (redemption rights and staged financing).®®

e Chemla et al. (2003) present a contract-theoretical analysis of several
isolated covenants (co-sale agreements and redemption rights):

Chemla et al. (2003} provide an explanation for the use of co-sale agreements
and redemption rights, among other covenants. In their dynamic double moral
hazard model, they show that these covenants represent state-dependent
options which maximize the parties’ incentives to make value-creating
investments, and at the same time minimize the parties’ incentives to engage in
value-destroying transfers. Furthermore, they show that these covenants

¥ See above fora summary explanation of the models.
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achieve the efficient ex-post allocation of stakes in the portfolio company

through renegotiation.

This short list of theoretical papers is an indication that only a handful of papers
account for the fact that cash flow rights can also be allocated by specifying
cash flow-related covenants. Nevertheless, they adopt rather isolated
approaches and do not analyze the interaction of cash flow-related covenants
and financial instruments. They thereby disregard augmented contracting as a
central aspect of contracting reality. This is the research gap to be filled by the
theoretical analysis in Chapter 4. it analyzes whether straight equity financing in
combination with at least one cash flow-related covenant is suited to effectively
replicate the optimal allocation of cash flow rights obtained with convertible
securities, and thus no single optimal form of financing exists. It thereby extends
the existing theoretical literature in several ways: The analysis is based on
several real-world phenomena in venture capital and focuses on straight equity
financing as the main financial instrument in the German venture capital market.
This makes it the first theoretical analysis of venture capital contracting in
capturing usages of the German market. Furthermore, it uses a contract design
approach to identify whether straight equity contracts in combination with at
least one cash flow-related covenant can define similar incentives for the

contracting parties as convertible securities contracts.

This section concludes with a summary table of the discussed theoretical

papers on financial instruments and cash flow-related covenants.®’

8 For a summary overview of the reviewed theoretical literature, see Table 3-2.
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Considered Identified Dominated Included Cash
Theoretical (Principal- Mitigation Financial Flow-Related
Literature Agent) Problem Mechanism Instruments * Covenants
Schmidt (2003)  Double morai Convertible debt Combinations of Automatic
hazard: hidden debt and equity  conversion
action provisions
Houben (2002) Double moral Convertible Redemption
hazard: hidden preferred equity rights
action
Repullo and Double moral Convertible Staged
Suarez (2004) hazard: hidden preferred equity financing
action
Casamatta Double moral Convertible
(2003) hazard: hidden debt/straight
action equity (for
large/small
investments)
Green (1983) Moral hazard: Convertible debt  Straight debt
hidden action
Trester (1998) Moral hazard: Convertible Straight debt,
hidden action preferred equity, straight equity
preferred equity
Bergemann and  Moral hazard: Convertible
Hege (1998) hidden action debt, combina-
tions of debt and
equity
Cornelli and Moral hazard: Convertible debt Combinations of Staged
Yosha (2002) hidden debt and equity  financing
information
D'Souza (2000)  Moral hazard: Convertible debt
hidden
information
Marx (1998) Control right Convertible Straight equity,
allocation preferred equity, straight debt
combinations of
debt and equity
Berglof (1994) Control right Convertible debt
allocation for
exit decision
Bascha and Control right Convertible debt  Straight equity,
Walz (2001) allocation for straight debt,
exit decision combinations of
debt and equity
Hellmann Control right Convertible
(2002a) aliocation for preferred equity
exit decision
Garmaise Adverse Straight equity
(2001) selection
Chemia et al. Double moral Co-sale
(2003) hazard: hidden agreements,
action redemption
rights

® This column lists the financial instrument(s) that is (are) shown to be dominated by the financial instrument(s)
identified as mitigation mechanism(s) to the considered problems.

b

Table 3-2: Summary Overview of the Theoretical Literatur

This column lists cash flow-related covenants that are included in the setup of the theoretical analyses.
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3.3 Empirical Evidence

3.3.1 Findings on Financial Instruments

Starting point of the review of empirical literature are the recent papers by
Kaplan and Strémberg (2003) and Cumming (2002b), which both represent
pioneering work in the field of venture capital contracting.

Kaplan and Strémberg (2003) present the first detailed empirical study on
venture capital contracts with focus on the United States venture capital market
and compare their results to those of financial contract theory. Besides the use
of securities — mainly convertible preferred equity (95%)% —, they measure the
dynamic allocation of cash flow (and control) rights to the contracting parties:
The frequency of cash flow-related covenants like liquidation rights (99%),
automatlic conversion provisions (94%), and redemption rights (84%)%° is very
high compared to non-US contracts, as shown by Kaplan et al. (2003).% The
main findings by Kaplan and Stromberg (2003) have significantly shaped the
succeeding body of theoretical and empirical literature, and are for this reason

emphasized as key findings below.

Kaplan and Strémberg (2003) find that venture capitalists are able to write
contracts in which control rights are allocated independently of cash flow rights

via covenants.®!

Throughout Section 3.3, all lists of financial instruments and covenants are reduced to the
predominant financial instrument and most frequently used covenants. For reasons of
uniformity, percentages are given as integers. For a detailed overview of the mix of financial
instruments and of the lists of covenants used as well as sample and methodological
information, see Appendix A.

in the following, we have listed all cash flow-related covenants included in the empirical
papers. Since different publications include different covenants, results are not directly
comparable.

See Kaplan et al. (2003), pp. 8-9.

See Kaplan and Strémberg (2003), pp. 286, 294.

89
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Finding 2: (Separate Cash Flow and Control Right Allocation). Venture capital
contracts allow for a separate allocation of cash flow and control rights to the

contracting parties.

Venture capitalists simultaneously use different governance mechanisms in
their contracts. Kaplan and Strémberg (2003) therefore propose covenant

complementarity, which Cumming (2002b) extends to financial instruments.%?

Finding 3: (Complementarity of Financial Instruments and Covenants).
Financial instruments and covenants allocating cash flow and control rights are

used as complements, not as substitutes.

Furthermore, the cash flow and control right allocation obtained with convertible
preferred equity is observed to be frequently replicated using other forms of
finance in combination with different covenants. This supports Merton’s (1995)

argument on functional equivalents:%

Finding 4: (Functional Equivalence of Venture Capital Contracts). Contracts
consisting of financial instruments and covenants can indeed be functional

equivalents.

A synthesis of Findings 1 to 4 reasons that, since convertible securities are
optimal, and different combinations of financial instruments and covenants can
be functional equivalents, the cash flow right allocation implemented by
convertible securities can possibly be replicated using other financial
instruments in combination with covenants. Cumming (2004) therefore states:
“There is no single optimal form of venture finance.”* This strongly supports the

research question underlying Chapter 4.

Cumming (2002b) presents the first and only study which identifies contractual

patterns in venture capital, consisting of persistent combinations of financial

% See Kaplan and Strémberg (2003), pp. 308-312, and Cumming (2002b), p. 11.
% See Merton (1995), p. 32.
% Cumming (2004), p. 581.
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instruments and covenants. In his dataset on European venture capital
investments, straight equity (44%) is identified as the dominant financial
instrument, and co-sale agreements (61%) are the most common covenant,
followed by redemption rights (36%). The data indicates that portfolio company
characteristics (development stage, amount invested, industry, and others)
determine contractual patterns, which again determine the exit channel
selected:* Contracts with late-stage portfolio companies include mainly straight
equity in combination with incentive clauses and are exited via IPO, whereas
contracts with early-stage portfolio companies include convertible preferred
equity in combination with control rights and are exited via acquisition.
Cumming (2002b) argues that venture capital contracts are thus heterogeneous
with respect to the included securities and covenants and that contrary to the
findings by Kaplan and Strémberg (2000b), an earlier version of Kaplan and
Stromberg (2003), contracts are not functional equivalents constructed to
replicate one another. However, Cumming (2002b) supports their proposition

that covenants are complements and extends it to financial instruments.

Like Kaplan and Strémberg (2003) and Cumming (2002b), several other papers
analyze venture capital contracting in different countries. All of these papers,
which are outlined below, can be divided into two groups with varying principal

financial instruments:

e Convertible preferred equity is the dominant financial instrument
o in venture capital contracts in the USA (Kaplan and Strémberg
(2003)) and
o across a sample of 23 non-US countries worldwide (Kaplan et al.
(2003)).
e Straight equily is the main financial instrument
o in 25 developing countries worldwide (Lerner and Schoar (2004)),
o in Canada (Cumming (2004)), also in investments by US venture

capitalists in Canada (Cumming (2002c)),

% In addition, Cumming (2002b) finds that the contractual architecture is an important

determinant of exit choice and IRR.
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o in Europe (Bottazzi et al. (2004); Cumming (2002b)), and

o in Germany (Bascha and Walz (2002); Brettel et al. (2004a);
Hommel et al. (2003); Schafer et al. (2004)) — alongside silent
partnerships and preferred equity.

While these findings on the predominant use of convertible preferred equity are
consistent with Finding 1 extracted from the theoretical literature,® theory does
not provide sufficient support for the observed importance of straight equity
financing in the majority of non-US samples. Furthermore, empirical evidence
on contracting in the German market does not agree in that straight equity is the
main financial instrument, as shown by Bascha and Walz (2002) and Schifer et
al. (2004). These findings allow the formulation of the first expectation about the

data in this empirical paper:

Expectation 1: (Dominance of Straight Equity Contracts). Straight equity is the

main financial instrument in the German venture capital market.

Most of the abovementioned papers identify determinants of security choice;
Cumming (2002b), Kaplan et al. (2003), and Lerner and Schoar (2004) even of
security and covenant choice. The papers, which are outlined below, can be

divided into three groups of analyzed and supported determinants:

¢ Cumming et al. (2004), Cumming (2002c), and Lerner and Schoar (2004)
show that the use of financial instruments (and covenants) is driven by
the prevailing legal, tax, and institutional environments in the country of
investment and, if different, in the home country of the venture capital
company. Gilson and Schizer (2003) support certain taxation arguments.

+ Bascha and Walz (2002), Schafer et al. (2004), Cumming (2004), and
Cumming (2002b) find that characteristics of the portfolio company, such

as development stage, amount invested, and industry, as well as related

% A majority of theoretical papers demonstrate the optimality of convertible debt (Bergemann
and Hege (1998); Berglof (1994); Casamatta (2003); Cornelli and Yosha (2002); D'Souza
(2000); Schmidt (2003); Bascha and Walz (2001)) rather than convertible preferred equity
(Hellmann (2002a); Houben (2002); Marx (1998); Repullo and Suarez (2004); Trester
(1998)).
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agency problems determine the use of financial instruments (and
covenants).

¢ Kaplan et al. (2003) identify size, age, and US investment experience,
summarized to the construct of venture capitalist sophistication, as
characteristics of the venture capital company which determine the use

of financial instruments and covenants.%’

Due to their different samples and methodologies, the empirical papers in these
groups and throughout the remainder of this review are each summarized
individually below:

The first group of papers analyzes the importance of legal, tax, and institutional

environments as determinants of contract architecture across different countries.

Cumming et al. (2004) analyze the influence of legality on governance
structures and security choice of venture capital investments across a sample of
39 countries worldwide. Regarding security choice, they do not consider specific
types of securities but rather the allocation of cash flows to the venture capital
company: They distinguish between periodic cash flows and upside potential. In
this way, Cumming et al. (2004) wish to account for the fact that contracts of

t98

different forms may be functionally equivalent.™ Overall, they find that legal

systems clearly affect the structure of contracts.

Cumming (2002¢) analyzes financing structures employed by US venture
capital firms when investing in Canadian portfolio companies. Straight equity
(35%) is most frequently contracted upon, followed by convertible preferred
equity (21%) and convertible debt (12%). Cumming (2002c) thereby reveals
differences in the use of financial instruments between domestic and
international US venture capital contracting, and ascribes them mainly to tax,

legal and institutional differences.

% See Kaplan et al. (2003), p. 16.
% See Cumming et al. (2004), pp. 3, 6-7, 10.
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Lemer and Schoar (2004) analyze contract structure in 25 developing countries.
They find that transactions are financed mainly with straight equity (55%) and
that redemption rights (31%) and automatic conversion provisions (26%) are not
employed as often as in the United States or other common law countries. The
contractual architecture is shown to be driven by mainly legal but also economic
circumstances of the developing countries and the investing venture capital

companies.

Legal, tax, and institutional environments are largely neglected in the theoretical
literature, whereas agency problems and, to a certain extent, venture capital
and portfolio company characteristics identified in practice are usually included
in the models. This is sharply criticized by Gilson and Schizer (2003), whose
“analysis suggests the difficulty of financial modeling for activities in which low-
visibility, “practice”-level patterns are of first-order significance. Unless informed
by institutional knowledge deep enough to reveal such patterns, models will
miss a significant factor that is influencing behavior.”% Gilson and Schizer
(2003) further present support of taxation arguments explaining the optimality
and ubiquity of convertible preferred equity in the US venture capital market:
“By awarding convertible preferred [equity] to venture capitalists, portfolio
companies seek to lower the tax burden on management’s incentive
compensation. Because such high-powered incentives are central to venture
capital contracting, this tax advantage is a key reason for the security's

pervasiveness.”'®

The second group of papers analyzes the importance of portfolio company
characteristics and related agency problems as determinants of contract
architecture across different countries.

% Gilson and Schizer (2003), p. 878, as cited by Cumming (2004), p. 563.

% Gilson and Schizer (2003), p. 889. The self-executing tax subsidy is explained in more
detail at Gilson and Schizer (2003), p. 876, as cited by Cumming (2004), p. 563: “Portfolio
companies issue convertible preferred [equity] to achieve more favorable tax treatment for
the entrepreneur and other portfolio company employees. The goal is to shield incentive
compensation from current tax at ordinary income rates, so managers can enjoy tax deferral
(untit the incentive compensation is sold, or longer) and a preferential tax rate.”
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Bascha and Walz (2002) investigate the financing practices in the German
venture capital market. In their sample, silent partnerships (33%) and equity
(27%) are the predominant financing instruments. They analyze the importance
of agency problems related to the exit as determinants of security choice and
find that convertible securities (debt-like instruments) are employed in cases
where the venture capitalist expects a high probability of an exit via IPO (exit via
buy-back).

Schéfer et al. (2004) analyze the choice of financial instruments in venture
capital investments of German public promotional programs. With their focus on
public venture capital investments, they narrow the financial instruments down
to equity (55%; including straight equity, silent partnerships, and shareholder
loans), which is more frequently used than debt (45%). They find that security
choice is related to indicators of financial risk embedded in the portfolio
companies, whereas no conclusive resuits are obtained for indicators of intrinsic
project risk.

Cumming (2004) analyzes security choice and its determinants for the
Canadian venture capital market. He finds that there is no ubiquitous financial
instrument in the Canadian market, and straight equity (37%) is the most
common instrument. Security choice is shown to depend on portfolio-company-
specific and transaction-specific aspects which he interprets to result from
expected. agency problems. '°" Furthermore, he rejects his hypothesis on
“neutral mutation”, whereby different securities are assumed to be functional
equivalents.102 He thereby refers to combinations of debt and preferred equity
as well as other securities resembling convertible preferred equity in that they
also grant the venture capital company downside protection and upside

potential. Cumming (2004) obtains this result focusing only on financial

1 While Cumming (2004) focuses on agency problems of (double) moral hazard, free riding,
hold-up, window dressing, underinvestment, adverse selection and others, Cumming (2001)
focuses on adverse selection and concludes that different types of portfolio companies
aftract contracts with different financial instruments.

Cumming (2004) hereby refers to combinations of debt and preferred equity as well as other
securities resembling convertible preferred equity in as far as they also grant the venture
capital company downside protection and upside potential.

102



Empirical Evidence 49

instruments, not on the entire contractually defined allocation of cash flow rights
considered in Cumming et al. (2004).

The third group of determinants of contract architecture is related to venture
capital company characteristics, which are the least analyzed determinants in
the existing literature.

Kaplan et al. (2003), an expanded version of Kaplan et al. (2002) examine in
how far legal, tax, and institutional factors as well as venture capitalist
sophistication (defined by size, age, and US investment experience of the
venture capital company) affect contract architecture.'® For this purpose, they
compare data on venture capital investments in 23 countries to the US data in
Kaplan and Strémberg (2003) and find that international venture capital
contracts differ significantly from US venture capital contracts: The mix of
securities employed is broader with convertible preferred equity (54%), straight
equity (28%), and preferred equity (15%); the use of liquidation rights (89%) and
redemption rights (35%) is not as popular. Furthermore, they find that the
specifications of liquidation and exit covenants are significantly weaker. Despite
the fact that contracts are shown to differ across legal regimes, Kaplan et al.
(2003) find evidence that more experienced venture capitalists are able to
replicate US-style contractual mechanisms elsewhere, namely by replacing
primary characteristics of contract components with comparable financial
instruments and covenants: The liquidation preference included in convertible
preferred equity is mimicked through the use of combinations of straight equity
with preferred equity or debt; vesting provisions and redemption rights are
imitated with specific put options or drag-along rights. Overall, results indicate
that the sophistication of venture capital companies significantly influences the
structure of contracts, whereas legal, tax, and institutional factors do not. In
addition, Kaplan et al. (2003) find that a restrictive local legal, tax, and
institutional environment is generally considered to be avoidable through
reincorporation of the portfolio company in a less restrictive country.

193 See Kaplan et al. (2003), p. 16.
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Finally, there exists a group of papers which study the use of financial
instruments in European venture capital but do not inciude analyses of contract

determinants.

Bottazzi et al. (2004) study the investment activity of European venture capital
companies. According to their survey results, sfraight equity (> 60%) is the
principal financial instrument contracted upon by European venture capital
companies. Regarding the use of covenants, they show that co-sale
agreements (54%) are employed in approximately every second contract,
followed by liquidation rights (33%) and staged financing (26%).

Hommel et al. (2003) analyze the investment behavior of German venture
capital companies after the downturn of the market in 2001. Their survey of
venture capital contracts finds that straight equity (4.6, on a 5 (almost always) to
1 (almost never) Likert scale) and preferred equity (3.9) are included most
frequently in contracts. Furthermore, they show that covenants are employed
only infrequently to alter the allocation of cash flow rights: redemption rights
(3.5) and staged financing (3.2).

Brettel et al. (2004a) analyze contract design by German venture capital
companies and its contribution to the reduction of adverse selection and moral
hazard problems and thereby to investment success. In their sample, straight
equity (46%) is the most important financing instrument. Regarding covenants,
co-sale agreements (61%) are most important and followed by liquidation rights
and staged financing (both 42%) and finally redemption rights (22%). The
venture capitalists in the sample agreed that certain covenants, such as staged
financing, contribute to the reduction of agency problems. Nevertheless, the
majority of venture capitalists reported not to employ these elements in their
contracts.

This overview demonstrates that the majority of empirical publications on
venture capital contracting not only focuses on financial instruments but also

includes analyses of covenants.
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3.3.2 Findings on Cash Flow-Related Covenants

The above empirical Findings 3 and 4 reflect the importance of covenants in
allocating cash flow (and control) rights complementary to financial instruments
and in enabling functional equivalence of different contractual architectures.

This emphasizes the importance of empirical research on the use of covenants.

As shown above for the financial instruments, the existing literature
distinguishes two groups of papers involving cash flow-related covenants with
different geographical focus:'®

+ In the United States, cash flow-related covenants are included in almost
all venture capital contracts. The use of liquidation rights, automatic
conversion provisions, and redemption rights is reported (Kaplan and
Strémberg (2003)).

e In non-US countries, cash flow-related covenants are included in
between one third and one half of all venture capitali contracts. The
inclusion of mainly co-sale agreements, followed by liquidation rights,
redemption rights, and staged financing, is reported (Bottazzi et al.
(2004); Brettel et al. (2004a); Cumming (2002b); Hommel et al. (2003);
Kaplan et al. (2003); Lerner and Schoar (2004)).

From this follows the conclusion that in non-US countries with mainly straight
equity financing several and partly identical cash flow-related covenants are
used, though at a lower frequency than in the United States. However, for a
straight equity contract to replicate the complex incentive structure realized by
convertible securities, it has to include at least one covenant which is not also
always used in convertible securities contracts or other standard venture capital
contracts and is therefore non-ubiquitous. This implies that the following second
expectation has to hold:

% This summary of results may be subject to a covenant selection bias in the empirical papers.
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Expectation 2: (Combinations of Straight Equity and Cash Flow-Related
Covenants). Straight equity is used in combination with at least one non-

ubiquitous cash flow-related covenant.

Besides the geographically distinctive use of covenants, papers also analyze
the determinants of covenant inclusion in venture capital contracts:

e Cumming (2002b), Kaplan et al. (2003), and Lerner and Schoar (2004)
analyze the design and the determinants of venture capital contracts
consisting of financial instruments and (cash flow-related) covenants.'®®

e Barney et al. (1994) and Isaksson et al. (2004) limit their analyses to the
determinants of the use of contractual covenants (agency problems
related to the portfolio company and charactenistics of the venture capital

company), including at least one cash flow-related covenant:

The determinants of covenant choice for Barney et al. {1994) and Isaksson et al.
(2004) fall into the previously identified groups of determinants of security (and

covenant) choice.

Bamey et al. (1994) conduct a survey among US venture capitalists. They find
that the “terms and conditions” (including liquidation rights) in a venture capital
contract vary across different investments, and show that they depend on the

possibility and importance of portfolio company opportunism.

Isaksson et al. (2004) conduct a survey among Swedish venture capitalists and
analyze variables describing the venture capitalists’ characteristics as
determinants of covenant use. They include 79 possible contractual clauses,
including co-sale agreements, dividend provisions, redemption rights, and
staged financing, and find that the greatest differences in the structure of
covenants occur among venture capitalists with different investment stage
preferences, as opposed to different ownership structure or venture capitalist

experience. Their findings are contradictory to those by Kaplan et al. (2003),

"5 See above for summary overviews of the papers.
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showing that contractual structures are determined by venture capitalist
sophistication in the form of size, age, and US investment experience.

From these insights, we can derive hypotheses to be tested in the empirical
analysis. The focus lies on characteristics of the venture capital company as
determinants of contractual architecture,'® not only because they are the least
analyzed determinants in the literature (Kaplan et al. (2003); Isaksson et al.
(2004)), but also because existing findings are contradictory with regard to
venture capitalist sophistication:

Hypothesis 1: (Sophisticated Use of Convertible Securities). Sophisticated
venture capital companies use convertible securities as dominant financial
instrument in their contracts.

Against this view by Kaplan et al. (2003), Isaksson et al. (2004) find that the
investor type of venture capital companies discriminates most between
contracts. As implied by Cumming (2002b), each investor type, defined as
investment focus on early-stage or late-stage investments, is confronted with
specific agency problems related to early-stage or late-stage portfolio

companies, which have been shown to influence contract design:

Hypothesis 2: (Investor Type Influence). The investor types of venture capital

companies determine the implemented contractual architecture.

Aithough less than investor type, Isaksson et al. (2004) show that ownership of
the venture capitalist also discriminates between contracts. Results by Schafer
et al. (2004) on contracts of a public venture capital company can be similarly
interpreted:

% Portfolio company characteristics and related agency problems cannot be analyzed with the
available survey data raised at portfolio level; tax, legal, and institutional environments
require an international sample of venture capitalists.
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Hypothesis 3: (Venture Capitalist Ownership Influence). The ownership
categories of venture capital companies determine the implemented contractual

architecture.

Summarizing Expectations 1 and 2 as well as Hypotheses 1 to 3, the empirical
analysis in Chapter 5 attempts to identify the main financial instrument
contracted upon in the German venture capital market as well as prevalent
contractual patterns, and to test these for determinants relating to the venture
capital companies’ characteristics. It thereby significantly extends existing
empirical evidence in several ways: It is the first detailed analysis of German
venture capital contracts, especially of the use of cash flow-related covenants
and their interaction with financial instruments. It is the first paper to use cluster
analysis as a methodology to identify patterns in venture capital contracting. It
provides a new detailed analysis of determinants of contractual architecture
relating to the characteristics of venture capital companies. Furthermore, it
presents the first descriptive empirical evidence on initial contract negotiations
in the German venture capital market as well as on reasons against the use of

convertible securities by German venture capital companies.

This section concludes with a summary table of the discussed empirical papers

on financial instruments and cash flow-related covenants.'”’

%7 For a summary overview of the reviewed empirical literature, see Table 3-3.
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Determinants of Main Cash
Empirical Contract Main Financial Flow-Related
Literature * Country Focus ° Architecture Instruments © Covenants °
Kaplan and United States Convertibie Liquidation
Strémberg preferred equity: rights: 99%
(2003) 95%
Cumming Europe Portfolio Straight equity: Co-sale
(2002b) company 44% agreements:
characteristics 61%
Cumming et al. 39 countries Legal, tax, and
(2004) worldwide institutional
environment
Cumming United States Legal, tax, and Straight equity:
(2002c) (US-investments institutional 35%
by Canadian environment
venture
capitalists)
Lerner and 25 developing Legal, tax, and Straight equity: Automatic
Schoar (2004) countries institutional 55% conversion
environment provisions: 26%
Bascha and Germany Venture capital Silent
Walz (2002) company partnerships:
characteristics 33%
Schéfer et al. Germany Portfolio Equity (straight
(2004) company equity + silent
characteristics partnerships +
shareholder
loan): 55%
Cumming Canada Portfolio Straight equity:
(2004) company 36%
characteristics
Kaplan et al. 23 non-US Portfolio Convertible Liquidation
(2003) countries company preferred equity: rights: 8%
characteristics 54%
Bottazzi et al. Europe Venture capital Straight equity: Co-sale
(2004) company > 50% agreements:
characteristics 54%
Hommel et al. Germany Data reported Data reported
(2003) on 5-point Likert  on 5-point Likert
scale: Straight scale:
equity: 4.6 Redemption
rights: 3.5
Brettel et al. Germany Straight equity: Co-sale
(2004a) 46% agreements:
61%
Barney et al. USA Portfolio
(1994) company
characteristics
Isaksson et al. Sweden Venture capital
(2004) company
characteristics

? For detaited information on the sample and methodology of each paper, see Appendix A.
For detailed information on the country focus of each analysis, see Appendix A.
 Fora detailed list of the reported frequencies of all financial instruments and covenants included in each analysis,

see Appendix A.

Table 3-3: Summary Overview of the Empirical Literature
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3.4 Conclusions

This review of the academic literature extends existing reviews on venture
capital contracting by Tykvova (2000), Neff (2003)'%, and Schertler (2000) to a
detailed analysis of cash flow incentive mechanisms in the theoretical and
empirical literature. It categorizes existing works by their focus on financial
instruments and cash flow-related covenants and identifies that the notion of
augmented contracting, which simultaneously considers both contractual
elements in the creation of incentives to the contracting parties, has so far
largely been neglected. Furthermore, it points out striking differences in findings

by empirical literature on US and mainly European or German samples.

As a result, this review suggests the possibility that augmented contracting, as
opposed to the isolated use of standard financial instruments, allows for the
replication of the incentives allocated by US contracts in the German market.
This research question will be analyzed in the theoretical model in Chapter 4. It
furthermore calls for a detailed empirical analysis of German venture capital
contract design and its determinants. This is presented in the empirical analysis
in Chapter 5. Together, both analyses close the identified research gap on
augmented contracting in the German venture capital market and derive
implications for an improved venture capital contract design in the German

market.

198 See Neff (2003), pp. 125—151.



4 Contract Design Approach to Cash Flow Incentive
Mechanisms

41 Introduction

This chapter offers a new explanation for the use of straight equity as the
prevalent form of financing in German venture capital. Starting point of the
analysis is the observation by Cumming and Walz (2004) that “[tlhere is no
single optimal form of venture finance”'* despite the fact that theory claims that
only convertible securities always optimally and endogenously allocate cash
flow rights to the contracting parties and thereby induce them to exert ex-ante
efficient efforts.’’® As already formulated in the literature review in Chapter 3,
the present work aims at investigating whether the incentive-compatible
allocation of cash flow rights obtained with convertible securities can effectively
be replicated by straight equity financing in combination with at least one cash
flow-related covenant. The chosen contract design approach enables the author
to analyze augmented venture capital contracting with a focus on the allocation
of cash flow rights to the contracting parties. Augmented contracting considers
the interaction of financing instruments and cash flow-related covenants as they
are combined in venture capital contracts, and has so far rarely been examined.
Control rights are not at the center of the analysis because their allocation can
be carried out separately from the allocation of cash flow rights in venture
capital."

Related models such as Schmidt (2003) and Hirsch (2005) consider a
sequential double moral hazard problem and narrow their analyses to whether
contracts attain first-best efficient effort levels. This model, however, focuses on

the incentive properties of venture capital contracts. In a second-best world

% Cumming and Walz (2004), p. 32.

"9 gee Schmidt (2003), p. 1139. On the optimality of convertible securities contracting in
venture capital, see also Bascha and Walz (2001), Bergemann and Hege (1998), Berglof
(1994), Casamatta (2003), Cornelli and Yosha (2002), D'Souza (2000), Hellmann (2002a),
Houben (2002), Marx (1998), Repullo and Suarez (2004), Schmidt (2003), Trester (1998).

" See Kaplan and Stromberg (2003), pp. 286, 294.
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resulting from a simultaneous double moral hazard model, three contract
properties are identified, based on which augmented contracting patterns are
compared. These properties include the level of the parties’ utilities realized and

special incentives directed specifically towards the entrepreneur.

The model is built around important real-world phenomena in venture capital
that have been identified by the existing literature because, as Schmidt (2003)
puts it, “[ijn the specific context of venture capital finance, there are several
stylized facts that can be used to impose more structure on the model.”''? The
stylized facts take a form similar to that of assumptions underlying the model.
They include the importance of the venture capitalist support for the profitable
joint realization of the project, project continuation as the super-ordinate goal of
the entrepreneur, private benefits of control accruing to the entrepreneur in
situations where she is the sole owner of the project, the legal structure of
liquidation provisions, and a classification of portfolio companies into “high
flyers”, “living dead”, and “write-offs” corresponding to high, medium, and low
states of the world."**

The so-called living dead phenomenon has so far been empirically investigated
by Ruhnka et al. (1992) but has not attracted much attention in the theoretical
literature. “lLiving dead” investments are economically self-sustaining
businesses which nevertheless do not promise to yield the expected rates of
return to the venture capital company at the end of the holding period. For this
reason, the venture capital investor attempts to liquidate the business
immediately upon recognition of this fact in order to minimize actual and
potential losses. Exit options for the venture capitalist, which influence the
allocation of cash flow rights, are therefore of outstanding importance in this
state. With poor exit opportunities, the venture capitalist is locked into an illiquid
investment and thus minimizes his effort and financial support. As a resuit, the
majority of “living dead” businesses do not remain self-sustaining for a longer
period of time despite the fact that, without venture capital financing, the

"2 schmidt (2003), p. 1148.
"2 For an explanation of “high flyers”, “living dead”, and “write-offs”, see Stylized Fact 1 and
the underlying empirical evidence.
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entrepreneurs might have wished and managed to sustain this state."'* Ruhnka
et al. (1992) therefore conclude that “the living dead phenomenon is unique to
the context of [venture capital]-backed companies and represents primarily a
failure of investor expectations rather than a financial failure of the venture.”'"®
This underlines the importance of incentive-compatible contracting, particularly

in the “living dead” state.

The model focuses on four of the six previously identified cash flow-related
covenants, which arrange for state-contingent cash flow allocations across the
different states of the world: Dividend provisions are assumed to always be
arranged under preferred equity financing. Conversion provisions are the main
component of convertible securities,''® which are included as a reference case
for straight equity contracts. Redemption rights and liquidation provisions are
then added to these financial instruments, and the contracts’ incentive
properties are analyzed. In the existing literature, Chemla et al. (2003) show
that redemption options prevent the parties from engaging in opportunistic
behavior in the form of monetary transfers but not in the form of effort reduction.
Furthermore, Bergl6éf (1994) and Marx (1998) consider liquidation exits and
liquidation decisions in venture capital but do not consider the specific definition
of liquidation preferences. The model in this chapter does not cover the two
remaining cash flow-related covenants, that is, co-sale agreements and staged
financing, for the following reasons: On the one hand, the feasibility of a co-sale
depends on an external buyer whose appearance is rare and staged financing
is an option to continue rather than an option to abandon the joint realization of
the project. On the other hand, both cash flow-related covenants have been

sufficiently covered by the existing literature.""’

"4 See Gorman and Sahiman (1989), p. 237, and Ruhnka et al. (1992), p. 145.

'S Ruhnka et al. (1992), p. 153.

"8 For a list of papers on the optimality of convertible securities, see Table 3-2.

"7 For theoretical literature on staged financing, see, for example, Bergemann and Hege
(1998), Repulio and Suarez (2004), Admati and Pfleiderer (1994), Cornelli and Yosha
(2002), Neher (1999), and Wang and Zhou (2002). For theoretical literature on co-sale
agreements, see, for example, Bascha and Walz (2001), Black and Gilson (1998), Bergléf
(1994), and Chemla et al. (2003).
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This model is most closely related to Schmidt (2003), who presents a double
moral hazard model with incomplete contracting and sequential investments by
the contracting parties. He focuses on the allocation of ownership rights to both
venture capitalist and entrepreneur without inclusion of information revelation
problems and control right allocations. His main finding is that, other than
combinations of straight equity and straight debt, convertible securities
endogenously allocate cash flow rights to the contracting parties such that they
choose to invest first-best efficient effort levels across all states of the world.
From Schmidt (2003), this model adopts the concentration on ownership rights,
the definitions of payoffs resuiting from straight equity, straight debt, and
convertible securities contracts, as well as the time structure of the model,
which it extends to a more realistic simultaneous definition of the parties’ effort
contributions over time. Like Schmidt (2003), other double moral hazard models
by Casamatta (2003), Houben (2002), and Repullo and Suarez (2004) also
focus on incentives with respect to the venture capitalists and the
entrepreneur's contributions to the joint project. From Repullo and Suarez
(2004), this model adopts the continuous Cobb-Douglas specification of the
entrepreneur’s final return rather than its discrete and assumption-based
specification in Schmidt (2003) and Houben (2002). It further adopts their
continuous specification of the venture capitalist's effort rather than its binary
specification in Schmidt (2003), which is even extended to the entrepreneur’s
effort in Houben (2002). Finally, the model draws upon Kim and Wang (1998)
for the optimization problem of the double moral hazard under risk-neutrality of‘

both agents.

The main findings of the model are summarized in the form of a pecking order
of venture capital contracting. According to this pecking order, convertible
securities contracts with redemption option outperform straight equity contracts
with redemption option and liquidation provisions with respect to the
abovementioned contract properties, because straight equity contracts do not
allow for a Pareto-optimal exercise of the redemption option. They nevertheless
replicate the payoff structure of convertible securities contracts with redemption
option. The implications are consistent with existing empirical evidence on the

US market. However, so far, no empirical evidence on German augmented
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contracting practices exists, which would allow conclusions as to the design of
incentive-compatible venture capital contracts. This gap is filled in Chapters 5
and 6.

The rest of the chapter is organized as follows. Section 4.2 introduces the main
theoretical concepts underlying the model. Section 4.3 presents the model itself:
Section 4.3.1 contains the setup of the model, and Section 4.3.2 analyzes and
compares different forms of financial instruments with respect to their incentive
properties across all states of the world. In line with the principal research
question, by introducing a redemption option, Section 4.3.2.5 extends the stand-
alone analysis of a straight equity contract to the analysis of augmented
contracting. Similarly, Section 4.3.3 offers several extensions to all contracts
previously analyzed, including earlier straight debt contract maturity, a
redemption option, and liguidation provisions. In Section 4.3 .4, the results of the
model are shown to be robust to changes in its information structure,
uncertainty, and timing. Section 4.4 summarizes the main findings and
compares them to existing evidence on the US and German venture capital
markets. Section 4.5 concludes. Throughout the rest of this chapter, the venture
capitalist is referred to by the male gender and the entrepreneur by the female

gender, as is common practice in agency models.

4.2 Theoretical Concepts

The model represents a contract design approach to incomplete venture capital
contracting under double moral hazard. This section briefly reviews contract
theory, agency theory, and incomplete contract theory. With the help of
individual publications on venture capital contracting, the problems discussed
are related to the context of venture capital. Furthermore, this section
demonstrates the importance of game theory for contract theory and introduces

two game-theoretical concepts applied in the model.
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4.21 Theory of Contracts

The theory of contracts'®

was born in the 1970s mainly from the work by
Akerlof (1970), Arrow (1971), and Stiglitz (1977).""° Other than in neoclassical
theory, it considers the firm not as an individual but as a multitude of complex
relationships reflecting the heterogeneous interests of the individuals
involved; '° other than in general equilibrium theory, it does not focus on
general equilibrium models but instead analyzes partial equilibrium models on
the strategic interaction between privately informed parties;'?' and, other than in
transaction cost economics, it does not consider transaction costs but rather
defines explicitly the information distribution between the asymmetrically

informed contracting parties.'?

Due to its new view of the firm as “a nexus for a set of contracting relationships

among individuals”'®

, contract theory focuses on the economic relationships
between privately informed individuals, and thereby on elementary social
structures regulating the individuals’ bilateral coordination characterized by
strategic interaction.'? The definition of a contract therefore extends far beyond
a contract in the legal sense and includes any institutional arrangement - in the
form of private contracts, corporate governance, or political norms — influencing
and coordinating strategic interactions between the individual decision
makers.'?® A contract is a reliable promise by the contracting parties specifying
their obligations in all possible contingencies as well as the payment

mechanisms for their effort compensation.'?

"% As a relatively young discipline, contract theory does not appear under a consistent name in

the literature but is also referred to as incentive theory. See Schmidt (1995), p. 7, and
Brousseau and Glachant (2002), pp. 3-6.

For a detailed review of the literature on contract theory and financial contract theory, see
Brousseau and Glachant (2002), Hart (1995), Hart and Holmstrém (1987), Harris and Raviv
(1992), and Schweizer (1999).

See Jensen and Meckling (1976), pp. 308-309, 311.

See Salanié (1997), p. 2.

2 gee Schweizer (1999), p. 3.

23 Jensen and Meckling (1976), p. 310.

2 See Brousseau and Glachant (2002), p. 5, and Schweizer (1999), p. 1.

'35 see Schweizer (1999), p. 5.

2 See Macho-Stadler and Pérez-Castrillo (2001), p. 5.

119
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Contract theory attempts to identify the optimal contract or institutional setting.
In the context of this thesis, it is applied to identify the contract resolving the
following type of agency problem: A group of individuals can cooperate and
thereby generate a surplus, which is split between them. The amount of the
surplus stochastically depends on the actions undertaken by the individual
group members. However, if not properly incentivized by the contract, they all
have an incentive to behave opportunistically implying that each individual
chooses the action maximizing his private utility. This action, however, does not
necessarily correspond to the action that would have been best for the entire

group of individuals.'?

In the context of venture capital, contract-theoretical models analyze both the
contractual relationship between the entrepreneur and the venture capital
investor and that between the venture capitalist and his fund provider, within
their institutional environment in the form of company law, public promotional
programs, taxes, and others.'® Throughout this thesis, the focus lies on the

relationship between the entrepreneur and the venture capitalist.'?®

4.2.2 Agency Theory

According to Hart and Holmstrdm (1987), agency theory is “a representative
paradigm for the organization-theoretical aspects of contracting.”’*® Jensen and
Meckling (1976) define agency relationships as delegation contracts under
which an agent (or informed party) acts on behalf of a principal (or uninformed
party) because of a comparative advantage resulting from specialization. The
signed contracts are comprehensive contracts specifying the parties’ obligations
across all future states of the world in as much detail as possible. As a result,
there is no need for ex-post renegotiation of the contract.'® Asymmetric

information between principal and agent in the form of private information or

127
128
129

See Schmidt (1995), p. 7.

See Barry (1994), p. 12.

For papers on the relationship between the venture capitalist and his fund providers, see,
for example, Gompers and Lerner (1996) and Schmidt and Wahrenburg (2003).

Hart and Holmstrom (1987), p. 73.

See Hart (1995), pp. 21-23.

130
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informational expertise leads to heterogeneous interests within the relationship.
To limit these divergences in objectives, the principal creates appropriate
incentive schemes for the agent and at the same time incurs agency costs in
the form of monitoring or bonding costs or a reduction in welfare.'*? The
principal’s incentive schemes can be established to either induce the agent to
disclose pre-contractual information (adverse selection problem) or to induce
the agent to internalize the principal’'s objectives and adopt a compatible
behavior (moral hazard problem).

In an adverse selection problem, the agent has private information on her
characteristics or the quality of her project before the contract is signed. The
principal knows that the agent or project can be any of several different
characters or qualities but he cannot distinguish between them. To solve the
problem, either the principal or the agent can take the initiative while the cost of
information transfer is always borne by the agent: Under screening, the principal
offers the agent a menu of contracts that will induce self-revelation by the agent
of her private information through the choice of the contract maximizing her
utility. The principal can then observe the agent’s contract choice, which aliows
him to infer her private information. Under signaling, the agent sends out a
signal observable by the principal before he offers the contract. The signai takes

the form of a decision which the agent takes deliberately.'*®

A venture capital-specific adverse selection model is presented by Amit et al.
(1990), who analyze the venture capitalists’ screening problem in choosing the
porifolio companies as well as the entrepreneurs’ signaling behavior vis-a-vis
the venture capitalists. They find that, in a pool of good and bad projects, only
the entrepreneurs of bad projects agree to involve outside investors and that,
under certain circumstances, entrepreneurs engage in a costly effort to convey

their ability to the venture capital investors before the signing of the contract.'®*

See Jensen and Meckling (1976), p. 308.

See Macho-Stadler and Pérez-Castrillo (2001), p. 11-12. An example for a signaling
decision is a situation where the borrower can decide to finance part of the investment
himself. This is shown in the financial contracting model by Leland and Pyle (1977), p. 371.
See Amit et al. (1990), pp. 1232—1234. Further venture capitai adverse selection models
are, for exampie, Chan et al. (1990), and Helimann (2002b).

133
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In a moral hazard problem, principal and agent have symmetric information at
the time of contracting. After the contract has been signed, however, the agent
takes an action which is costly and affects the principal’s welfare. In the hidden
action case her action is unobservable by the principal. In the hidden
information case her action is observable but the underlying information is
private.™ To incentivize the agent not to behave opportunistically, for example
by shirking, perk consumption, cheating, excessive risky taking, over-investing,
or under-investing,'® the principal can either monitor the agent or define an
optimal remuneration mechanism. A risk-neutral agent prefers a remuneration
mechanism that pays her a wage linear in her observed productivity. A risk-
averse agent prefers a fixed wage. Yet this does not motivate her to take the
optimal action. A combination of fixed wage and variable bonus solves this

trade-off between optimal incentive and complete insurance.'®’

In the literature, the moral hazard problem is extended to contracting with
several agents, information asymmetry with respect to more than one variable,
repeated interactions, and double moral hazard."*® Under double moral hazard,
the principal also participates in the production process, that is, his action also
contributes to the social welfare and is cosily and unobservabie by the agent.

incentive problems therefore also emanate from the venture capitalist.™

A venture capital-specific moral hazard model on the overinvestment problem is
presented by Admati and Pfleiderer (1994). They analyze the problem of
optimal continuation and investment decisions in a multistage contracting
problem. They show that the entrepreneur will not disclose her private
information but will over-invest if she chooses to continue and the project is

financed by an uninformed outside investor instead of a venture capital

' Hart and Holmstrém (1987) point out that the hidden action case can formally be shown to

include the hidden information case. See Hart and Holmstrom (1987), p. 76.

Myers (1977) argues that shareholders in a firm will under-invest in situations where risky
holders of debt benefit. At the same time, the shareholder in a firm will over-invest in
situations where he does not provide the financing but benefits. See Myers (1977), p. 149.
See Macho-Stadler and Pérez-Castrillo (2001), p. 9, and Hoimstrém (1979), p. 89.

3 See Brousseau and Glachant (2002), p. 10.

™% See Kim and Wang (1998), p. 342.
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investor.’*® Schmidt (2003) presents a double moral hazard model where the
efforts by the venture capitalist and the entrepreneur both contribute
substantially to the success of the project but are both unobservable.
Convertible securities are shown to endogenously solve this double moral
hazard problem.'!

Under heterogeneous preferences, the first-best solution is attained if the
principal can observe the agent’s action at no cost and order her to choose the
efficient action. Under heterogeneous interests and asymmetric information,
however, only the second-best solution is realized. Asymmetric information
encourages opportunistic behavior, which causes agency costs in the form of
non-efficient actions. "2 For double moral hazard situations, first-best and
second-best solutions are commonly defined to achieve the maximum
aggregate utility attainable.

4.2.3 Theory of Incomplete Contracts

Incomplete contract theory is a recent branch of contract theory originating from
the work by Grossman and Hart (1986). They challenge the assumption that
contracts are complete, accounting for all contingencies that might affect the
contractual relationship. Writing complete contracts is, on the one hand, almost
impossible due to the parties’ bounded rationality and, on the other hand, very
costly in terms of time and legal fees. Furthermore, complete contracting is
impossible in a highly complex world, in which a court of law cannot verify the
action or any other contracted variable ex post and thus cannot settle disputes

on the issue. The same caveat applies in situations where the parties’ actions or

4% See Admati and Pfleiderer (1994), p. 372. Further venture capital moral hazard models are,
for example, Cornelli and Yosha (2002) and Trester (1998) on the overinvestment problem
and Bergemann and Hege (1998) on the underinvestment problem. See Pytlik (2003), p. 69.
See Schmidt (2003), p. 1140. Further venture capital double moral hazard models are, for
example, Casamatta (2003) and Repullo and Suarez (2004); combined double adverse
selection and double moral hazard models are presented in, for example, Houben (2002)
and Hirsch (2005).

See Salanié (1997), pp. 108-109. Under heterogeneous interests and asymmetric
information, the first-best solution can be reached in the special case where the agent is
risk-neutral and has limited liability. This does not hold if the agent is risk-averse. See
Laffont and Martimort (2002), pp. 154—156.
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other contracted variables are unobservable and to situations where the optimal
actions depend on the realization of a state of the world, on which only one
party is privately informed. "** While uncertainty therefore arises from non-
verifiability of contracted variables, the parties are assumed to be symmetrically

informed, other than in agency models.

Grossman and Hart (1986) focus on relationship-specific investments by the
contracting parties, especially on investments in human capital. Assets resulting
from these investments are also relationship-specific and are not valuable
outside the relationship. The investments are thus sunk and the parties locked
in. During the relationship, some unforeseen contingencies may arise which
affect the relationship to such an extent that the parties will want to renegotiate
the contract. While renegotiation results in an efficiency loss under complete
contracting, it may be socially useful under incomplete contracting.'* However,
if the agents anticipate ex-post renegotiation, they will no longer have an
incentive to efficiently invest ex ante. Therefore, the scope of ex-post
negotiations needs to be constrained. Instead, ex-ante binding governance
mechanisms or structures based on ownership rights need to be defined. In this
situation, it is optimal for one party to purchase the residual ownership rights,

while the interests of the other party are protected by default option.'*

Nevertheless, the first-best solution is not attainable. Under heterogeneous
interests. and non-verifiability, only the second-best solution is realized. The
principal can only observe a variable correlated with the agent’s action. This
induces the agent to choose a sufficient action at the lowest cost. This action is

generally not optimal."®

In the context of relationship-specific investments, the hold-up problem may
arise. After the non-verifiable relationship-specific investments have been

undertaken, both parties fear an unfair division of their joint project's surplus

43 gee Schmidt (1995), p. 8.

4 See Salanié (1997), pp. 175-176.

S See Grossman and Hart (1986), p. 692, and Schweizer (1999), pp. 6-7.
8 See Salanié (1997), pp. 108-109.
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and are therefore tempted to improve their situation. They choose to under-
invest by renegotiating or behaving opportunistically. This, however, reduces

their total welfare.""”

A venture capital-specific model on the hold-up problem is presented by Neher
(1999). In the model, staged financing is endogenously explained as the
solution to the following hoid-up problem. After the venture capitalist has sunk
his investment, substantial bargaining power accrues to the entrepreneur. She
can then make use of her bargaining power in renegotiations and thereby
improve her position. If the venture capitalist anticipates this behavior, he will
not agree to invest ex ante if his outcome from renegotiation does not cover his
claims. Neher (1999) shows that, by agreeing to a staging of the venture
capitalist's commitments, the entrepreneur can credibly signal that she wili not

enter into renegotiations.’*®

424 Game Theory

Game theory is the methodological foundation of contract theory. Similar to
contract theory, it analyzes the strategic interaction of a small group of decision-
makers. For this purpose, it uses mathematics to formally express its ideas.'*®
However, while contract theory adopts the analytical tools provided by game
theory, it differs significantly: In game theory, the form of the game is
exogenous; in contract theory, the form of the game or contract is endogenous
and chosen by the contracting parties to solve incentive problems. Nevertheless,
game-theoretical and contract-theoretical models are set up similarly. This is

demonstrated by the following overview of the essential elements of a game.'™®

e Players are the decision-makers in the game. They take their decisions

such as to maximize their utility.

' See Schweizer (1999), p. 186.

48 See Neher (1999), pp. 255-274. For another model on hold-up in a venture capital context,
see Bigus (2002).

9 see Holler and llling (2000), p. 1, and Osborne and Rubinstein (2001), pp. 1-2.

0 gee Rasmusen (2001), pp. 22-27, 33.
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+ Nature is not a player in the game. Nevertheless, it influences the game
with its random actions that take place with specified probabilities at
specified dates in the game.

e Actions or moves are the choices the players can make.

¢ Information sets reflect the players’ knowledge of certain variables, which
they acquire at specified dates in the game.

+ Strategies are rules for the players specifying which actions they choose
based on their information sets.

¢ Payoffs stand for the (expected) utility a player receives.

e Equilibria are combinations of strategies, at which each player follows his
best strategy. An example is the Nash equilibrium, at which no player
has an incentive to deviate from his strategy as long as the other players
do not deviate.

Besides these essential elements of games, it is important to also introduce the
concepts of (weakly) dominant strategies and Pareto-efficiency. These concepts

are used later in the model.'"

A dominant strategy is a strategy representing a player's best response, no
matter which strategies the other player chooses. In a strictly dominant strategy,
the player always receives his highest payoff; in a weakly dominant strategy,
the player's payoff is no smaller than with any other strategy combination but
higher with at least one strategy combinatic‘m.152 This concept is later adapted to
the context of venture capital contracting.

Pareto-efficiency of a strategy combination implies that no other strategy
combination increases the payoff of one player without decreasing that of
another player. A strategy combination is therefore said to Pareto-dominate
another strategy combination if it is preferred by all players.'®® This concept is

also later adapted to the context of venture capital contracting.

31 See Rasmusen (2001), pp. 28, 31, 34-35.
52 gee Rasmusen (2001), pp. 28, 31.
%% See Rasmusen (2001), pp. 34-35.
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4.3 The Model
43.1 Setup

The model's setup introduces the necessary definitions on the project, the
states of nature, the agents, and the timing and information structure. The
definitions are supported by real-world phenomena presented in the form of
stylized facts and additional standard assumptions. Finally, incentive properties
of venture capital contracts are identified based on which augmented

contracting patterns are be compared.

4.3.1.1 Project and States of the World

A venture capitalist A and an entrepreneur B contractually agree to realize a
potentially profitable project. This project requires a fixed initial venture capital

investment />0 at the start-up stage. " At the end of the contracted

investment period, it generates a return P(a, b,A,H) which depends on the effort
provided by the venture capitalist ae R, , the effort provided by the
entrepreneur b e R, the relative productivity of the venture capitalist 1 e ]0,1[,

and the profitability of the project 8 € R;. Similar to Repullo and Suarez (2004),
the final return is defined as the product of the project's profitability & and

probability of success p(a,b,1).'*®

P(a,b,2,6)=6p(a,b,A) (4.1)

% The entrepreneur requires external financing because she is wealth-constrained before the

venture capitalist commits to the project. While banks are reluctant to lend money to
entrepreneurial projects, venture capitalists usually have specific expertise in financing
innovative projects. For this reason, the project is most likely to obtain venture capital
financing. However, once the initial investment has been made and the project started, the
entrepreneur participates in project returns. As a result, her initial wealth constraint is
resolved. See Casamatta and Haritchabalet (2003), p. 4.

'35 See Repullo and Suarez (2004), p. 79.
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The probability of success p(a,b,1) is defined as a linearly homogeneous
Cobb-Douglas production function'*® where the sum of the two exponents, the
relative productivity of the venture capitalist 4 and that of the entrepreneur

(1-1). is equal to one.

p(a.bi)=a'b"* 4.2)

Under this specification, returns to a single input a or bare decreasing because
the exponents are limited to A e ]0,1[ and returns to scale are constant: If both
inputs a and b are increased by a factor n, the probability of success also

increases by a factor n. While this specification is therefore realistic in this

setting, it is furthermore mathematically tractable.

The profitability of the project ¢ represents the quality of the project, that is, the

underlying business opportunity in the form of a product, a design, or a patent,
157

and market conditions.
Stylized Fact 1: (States of the World). There exist two cut-off values for 6 € Ry,
@ and @ with @ <6, which determine three states of the world such that

(i) if 8 <@, the project is in the low state of the world o,

(i) if @<#<80, the project is in the medium state of the world ©,,,

(i)  if 6>0, the project is in the high state of the world ©,.

These three states of the world, similarly defined in Schmidt (2003), rely on
empirical findings by Sahlman (1990) and Ruhnka et al. (1992).'%® Both
analyses distinguish between three differently performing types of investments.
In a sample of 383 investments by 13 US venture capital companies from 1969
to 1985, Sahiman (1990) finds that 15.7% of investments realized a return of

%% Chemla et al. (2003), instead, specify the return of the project as a Leontief production
function. See Chemla et al. (2003), p. 5.
57 See Schmidt (2003), p. 1143, and Repullo and Suarez (2004), p. 79.
® See Schmidt (2003), p. 1149, Sahiman (1990), p. 484, and Ruhnka et al. (1992), p. 143.
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five to ten times the initial capital invested, 49.8% realized a return of up to five
times the initial capital invested, and 34.5% of investments were partial or total
losses. Ruhnka et al. (1992) present a survey conducted among 80 US venture
capital companies with a total of 3,418 investments in 1988. When asked to
classify their portfolio companies into *winners”, “living dead”, and “losers” with
respect to unspecified rates of return, investment managers classified 55.2% of
their investments as winners, 20.6% as “living dead”, and 20.6% as “losers”.
The model by- Schmidt (2003) summarizes these findings by grouping venture
capital companies as “high flyers”, “living dead”, and “write-offs”, directly relating
these states of performance to a high, a medium, and a low state of the world.
This approach is adopted in Stylized Fact 1 and the subsequent definitions.

The first cut-off value @ is the value of the profitability of the project ¢ where
the venture capitalist is indifferent between a “high flyer” and a “living dead”
investment. It is realistic to assume that the venture capitalist wishes to
participate in the project's upward potential in the high state of the world ©,,
and to protect his downside in the medium state of the world @,,. Therefore, the
venture capitalist at this point is indifferent between a straight equity contract

and a straight debt contract. To determine 6, the venture capitalist's payoffs
under both contracts are equated. The payoffs are explained in detail in the

subsequent sections, specifically in equations (4.21), (4.29), and (4.53). ¢, and

e, represent the parties’ cost parameters and are introduced in the next section.

%9%(2-1)((1—::)(1-A)es)"‘ (Aae,) ~1=rl-1 4.3)

Solving for &, the cut-off value is then given by the following expression

6= L 2R >0, (4.4)
Va(2-2)((1-2)(1-a)e,) ™ (ate, )’
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with R=rl. R represents the redemption payment the venture capitalist

receives upon execution of his redemption option, and r represents the
cumulated interest or the cumulated dividend on the initial investment / paid to
the venture capitalist as debtholder or holder of preferred equity. The variables

e, and e, relate to the contracting parties’ cost functions and will be introduced

in the next section.

The second cut-off value @ is the value of the probability of the project @ in the

low state ©,, where 6 <@ . Itis defined by the lower boundary for 8 € R}

@

0, (4.5)

which narrows the definition of the low state ©, in Stylized Fact1 down to

6=6 . The profitability of the project 6 is equal to zero for projects
characterized as “write-offs”. In this state, the initial investment therefore always

exceeds the level of profitability, thatis / > 8.

Based on Stylized Fact 1, it is furthermore assumed for the cumulated interest
or dividend payments r/ and the redemption payment R that in the high state

©®, and in the medium state ®,, where the project is continued profitably or as

a "living dead” investment

R>I=r>1, (4.6)

and in the low state ®, where the project is liquidated and written-off partially or

totally

R<I=>r<1, “4.7)

whereby the venture capitalist realizes a maximum loss amounting to his initial
investment /.
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43.1.2 Agents

The Cobb-Douglas specification of the probability of success p(a,b,4) captures

the complementarity between the effort provided by the venture capitalist a and
the effort provided by the entrepreneur b, which follows from Stylized Fact 2.

Stylized Fact 2: (Venture Capitalist Support).The effort of the venture capitalist

a is vital for the joint realization of the project. For this reason, the probability of

success is defined such that p(a,b,A)=0 for a=0 and/or for b=0.

When starting up a company, the effort of the entrepreneur is a basic
requirement. Empirical evidence shows that active support by the venture
capital company is equally important. Besides the provision of capital, the
venture capital company supports the entrepreneur with financial, strategic,
management, administrative, and marketing expertise, industry-specific
knowledge, and a network of contacts. *® Occasionally, its investment
managers are even involved in the day-to-day business of the venture.'®
Kaplan and Stromberg (2003) find that venture capital contracts are written in
such a way that the investor obtains full control if the company performs poorly
but that these rights are relinquished as performance improves.161 Hellmann
and Puri (2000) analyze the relationship between venture capital financing and
a product’'s time to market and show that venture capital-backed companies
bring their products to market faster than non-venture -capital-backed
companies.’®? Similarly, Kortum and Lerner (2000) examine the relationship
between venture capital financing and innovation and identify a positive and
significant effect of venture capital activity on industry patenting rates.'® This is

%% Cumming et al. (2005) empirically analyze the effect of different value-added activities by

venture capital companies on their fundraising performance. They find that venture capital
companies providing mainly strategic/management and financial advice raised relatively
more capital than venture capital companies providing mainly administrative and marketing
advice. See Cumming et al. (2005), pp. 327-328.

See Sahiman (1990), p. 508, and Schmidt (2003), p. 1148.

See Kaplan and Strémberg (2003), p. 282.

See Hellmann and Puri (2000), p. 962.

See Kortum and Lerner (2000), p. 691.

160
181
162
163
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an indication that venture capital companies play an active and supportive role
for their portfolio companies.

in this model, Stylized Fact 2 is extended beyond the necessity of the venture
capitalist's support for the success of the project to also capture the necessity of
both parties’ simultaneous efforts in the continuation of the project. Therefore, if
both parties choose to invest zero effort, that is, a = b =0, the project is bound
to fail any time after execution of the contract. As a result, it is discontinued in
the long run. Discontinuation of the project, however, conflicts with the

entrepreneur’s super-ordinate goal of project continuation:

Stylized Fact 3: (Project Continuation). The entrepreneur’s super-ordinate goal

is to ensure project continuation in the high and medium states of the world ©,,
and ©,,. For the project to be continued, it has to hold for 6> @ that

az0vb=z0.

The venture capitalist's goal is to exit the company profitably after a holding
period of approximately five to ten years or to end the investment as soon as it
arrives at the “living dead” and liquidation cases. The entrepreneur in his
striving for economic independence aims at continuing the portfolio company in
the long-term. This conflict of interest between the contracting parties has been
named the “horizon” problem by Brettel et al. (2001)."%* It becomes especially
apparent in the “living dead” state, where the portfolic company maintains a
positive cash flow and meets its debt contracts but is not profitable enough to
fulfil the venture capitalist's return expectations or its equity contracts.'® The
venture capitalist therefore wishes to exit or end the investment in order to
reduce his (potential) losses. The entrepreneur invests in increasingly risky
projects; her behaviour is known as “gambling for resurrection”. ' These
observations emphasize the entrepreneur’s super-ordinate goal to continue the
project in the long-term, as expressed in Stylized Fact 3.

% See Brettel et al. {2001), pp. 10-11.
%5 See Ruhnka et al. (1992), p. 145.
% See Gebhardt and Schmidt (2002), p. 243.
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The agents’ objective functions are defined as follows. The venture capitalist

chooses his effort a such that he maximizes his final wealth in the form of a
share a € |0,1] of the final return P(a,b,1,6) or any fixed transfer payment in
the form of a cumulated interest or dividend payment — depending on the
contract components and the state of the world — net his disutility of effort

C,(a), where e, is a cost parameter with e, > 0.

2

C.(a)= (4.8)

" 2e,

If covenants are included in the contract, the venture capitalist can influence his
and the entrepreneur's payoff by choosing to exercise his redemption or
liquidation option. He then obtains a fixed redemption payment or liquidation

preference net his disutility of effort C, (a)."”’

The entrepreneur chooses his effort b as to maximize his final wealth in the
form of a share (1-a)e 0,1 of the final return P(a,b.4,6) and/or private
benefits of control CB(b,Z.,G) net fixed transfer payments resulting from the

venture capitalist's redemption or liquidation option exercise and his disutility of

effort C;(b), where e, is a cost parameter with e, > 0.

Ca(b)= % 4.9)

Both agents’ shares of return, @ and (1—a), are defined in such a way that

neither party receives the entire return while both parties are actively involved in
the project, as stipulated by Stylized Fact2. Furthermore, the parties are

restricted from holding equal shares in the project so that one party is in control

of the project. Taken together, this implies that «  J0,4{ W }1.1.

%7 Conversion provisions are automatically included in the definition of convertible securities.
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The entrepreneur’s private benefits of control CB(b,/l,e)are defined to closely

resemble the Cobb-Douglas specification of the project’'s return excluding the
effort of the venture capitalist a because this specification no longer needs to

capture the complementarity of the parties’ efforts.

Stylized Fact 4: (Private Benefits of Control). Private benefits of control accrue
to the entrepreneur if she is the sole owner of the company. They are
determined by the profitability of the project & as well as the effort b and

relative productivity 4 of the entrepreneur and given by

CB(b,4,6)=6b"".

This definition relies on findings from the existing literature. Private benefits of
control have been defined as a non-monetary non-transferable element in the
controlling party’s payoff, which is neither observable nor verifiable by third
parties. '®® They accrue to the person in control proportionally to the total
revenues or final return of his project and depend on his ability.'®® Jensen and
Meckling (1976) describe private benefits of control as “the utility generated by
various non-pecuniary aspects of [the owner-managers] entrepreneurial
activities such as the physical appointments of the office, the attractiveness of
the secretarial staff, the level of employee discipline, the kind and amount of
charitable contributions, personal relations [...] with employees, a larger than
optimal computer to play with, purchase of production inputs from friends,
etc.”"’° According to Black and Gilson (1998), private benefits of control are a
standard feature in models on incentive properties of capital structure
(Grossman and Hart (1988), Harris and Raviv (1988)) and in venture capital
models (Berglof (1994), Marx (1998))."7"

In this model, the above definition of private benefits of control is — for reasons

of simplification — reduced to the special case where the entrepreneur is the

See Marx (1998), p. 374, and Dyck and Zingales (2001), pp. 2-6.

See Aghion and Bolton (1992), p. 481, Stein (2002), p. 1896, and Harris and Raviv (1991),
p. 320.

Jensen and Meckling (1976), p. 312.

See Black and Gilson (1998), p. 258.
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sole owner of the project instead of the controlling party. The underlying
assumption is that the entrepreneur’s control benefits are disproportionately
higher where she is the sole owner because this resembles her aspired state of
economic independence, as mentioned in the explanation of Stylized Fact 3.
Finally, despite the fact that this model focuses exclusively on cash flow rights,
control benefits are included for the following reason brought forward by Baker
and Gompers (1999): Cash flow and control rights can be allocated separately
but, in practice, managerial incentives derive from equity ownership.172

4.3.1.3 Timing and Information Structure

The relationship between the venture capitalist and the entrepreneur is modeled
similar to Schmidt (2003)."®

Time Structure

0 1 2 3 4
Aand B Nature A exercises A invests P(a,b,A,0) is
write contract; determines @ conversion/ effort a; realized;
start-up redemption/ B invests contract is
investment / liquidation effort b executed and
is sunk option or not payoffs are
allocated

Information Structure

o] 1 2 3 4
AandB Aand8 B observes Efforts a and Aand B
observe and observe @ and verifies b are not observe
verify A but cannot A’s option observable and verify
but not & verify exercise or P(a,b,A,8)
expiry

Figure 4-1: Time and Information Structure of the Model

72 gee Baker and Gompers (1999), p. 1.
'3 See Schmidt (2003), p. 1143—1144. For an illustration of the time structure of the model,
see Figure 4-1.
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At date 0O, the venture capitalist and the entrepreneur negotiate and sign an
incomplete contract governing their relationship. Due to ex-post informational
asymmetries arising from the problem of double moral hazard with hidden
action, this contract is not conditioned on the actions of the involved parties but
on the consequences of their actions.'’* The contract therefore determines the

sharing rules for the potential final return of the project rather than their required

efforts a and b. The fixed relative productivities of both parties, A and (1-1),

are observable and verifiable. Verifiable information can be presented before a
court of law. The court can then verify if a breach of contract has taken place
and demand that the contract is fulfilled.'® The parties’ relative productivities
are thus contractible. The state of the world ¢, however, is unknown to both
parties at this state, and thus not contractible. After the signing of the contract,

the venture capitalist’s relationship-specific initial investment / is sunk. At date 1,

the state of the world ©, with /e {H,M,L} is determined by nature and can now

be observed but not verified by both parties. As a resuit, at date 2, the venture
capitalist decides whether to exercise the contractual option(s) included in the
contract, that is, the conversion, redemption, and/or liquidation option(s). His
action is immediately observable and verifiable by the entrepreneur. At date 3,

the venture capitalist invests his relationship-specific effort a associated with

costs C, (a). Simultaneously, the entrepreneur invests her relationship-specific

effort b associated with costs C, (b) At date 4, the final return of the project,

which is observable and verifiable, is realized and split between both parties
according to the sharing rules specified in the contract. Finally, any date after
date 4, the project is either continued or discontinued depending on the parties’
effort choices at date 3.

4 See Neff (2003), pp. 47—49, and Schmidt (1995), p. 8.
7% See Brousseau and Glachant {2002), p. S.
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4.3.1.4 Assumptions

The following additional standard assumptions complete the setup of the

model.'®

Assumption 1: (Risk-Neutralily). The venture capitalist and the entrepreneur
are both risk-neutral.

Risk-neutrality can be assumed for the venture capitalist because he holds a
diversified portfolio of investments as well as for the entrepreneur because she
is protected by limited liability. '’

Assumption 2: (Limited liability). The venture capitalist and the entrepreneur
are both protected by limited liability. They do not offer any collateral and thus
their liability is limited to their undertaken efforts and investments as well as
their final wealth, with that of the entrepreneur includes the initially received

investment from the venture capitalist.

While limited liability usually requires payments to be non-negative as long as

the return is zero,'’®

it is extended for both parties to payments that amount to
the initial investment by the venture capitalist /. The entrepreneur is given this
investment to start up and develop the project and can therefore be made liable

for this amount.

Assumption 3: (No discounting). The opportunity cost of funds — or the rate at
which future cash flows are discounted — is normalized to zero.

This assumption is made purely for convenience and without loss of

generality.'”®

7% Together with an assumption on the entrepreneur's wealth constraint, Schmidt (2003)

includes the same assumptions in his model. See Schmidt (2003), pp. 1142-1144. For
information on the wealth constraint assumption in this model, see Footnote 154.

77 See Hirsch (2005), p. 29.

78 See Repullo and Suarez (2004), p. 8.

7% See Admati and Pfleiderer (1994) ,p. 380.
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4.3.1.5 Contract Properties

In the simultaneous double moral hazard model, contracts cannot be analyzed
as to whether they incentivize the contracting parties to invest first-best efficient
efforts. Therefore, in the second-best world, three incentive properties of
contracts are introduced based on which augmented contracting patterns are
compared.

Contract Property 1: (Utility Magnitude). The parties derive their utility from the
payoffs they are allocated by contract. A contract is defined to (weakly)
dominate another contract if and only if the level of utility of the venture
capitalist and (or) the entrepreneur in all states of the world (at least one state of
the world) is higher than under the other contract (while it remains the same in
all other states).

Comparing the parties’ levels of utility incorporates the efforts invested by the
contracting parties. The cost of effort provision is deducted from their share of

the final return or fixed transfer payments they receive.

Contract Property 2: (Long-Term Project Continuation). Not liquidation but
continuation of the project in the long run, that is, after the end of the venture
capitalist's investment horizon, is the super-ordinate goal of the entrepreneur.
The entrepreneur is thereby considered as a strategic rather than a financial
initiator of and investor in the project.

As explained by Stylized Fact 3, it is the entrepreneur’s super-ordinate goal that

the project is continued after the end of venture capitalist’'s investment period.
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Contract Property 3: (Pareto-Efficiency of Option Exercise). A contract after
option exercise through the venture capitalist is defined to be Pareto-efficient if,
by exercising his option, the venture capitalist increases his payoff without at
the same time decreasing that of the entrepreneur. This property is an important
incentive for the entrepreneur because, under a Pareto-efficient option contract,
the entrepreneur will always agree with and thus back the venture capitalist's

decision to exercise his option.

Options included in venture capital contracts constitute the most important
determinants of the parties’ payoffs. These are redefined after option exercise.
Therefore, in augmented contracting analysis, the incentive effects, especially

on the party not owning the option, need to be considered.

4.3.2 Contract Analyses

Based on the setup, this section first presents the socially first-best solution as
reference case. It then analyzes and compares the incentive properties of
standard straight equity, straight debt/preferred equity, and convertible
securities contracts. In a next step, the underlying research question is
addressed by focusing on straight equity contracts in combination with a

redemption option for the venture capitalist.

4.3.21 Social First-Best Solution

4.3.21.1 Contract Setup

A first necessary step in evaluating contract design is to define a reference case.
The reference point is determined by the first-best solution of the double moral

hazard problem.

Starting point is the total social welfare V,,;(a,b,4,0) created by the project and

given by
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Vs (8,0,1,6)=U,(a.a,b,1,0)+U;(a.a,b,4,6)

=P(ab1,6)-C,(a)-Cy(b)-1 ' *10)

which increases linearly in the profitability of the project 8. The first-best

efficient effort levels for the three states of the world are calculated below.

4.3.21.2 Contract Analysis

If efforts are observable, the first-best solution in a double moral hazard setting
with risk-neutral agents is calculated as follows, with the subscript FB denoting

the first-best solution:

{8es. b5} = arg{;an:}ax V,.s(a,b,1,6) (4.11)

where the venture capitalist maximizes

argmaxV,,;(a,b,1,6) 4.12)

and the entrepreneur maximizes

argmaxV, .(a,b4,0). (4.13)
b

In the high and medium states ©,, and ©,,, the first-order conditions are

1
a=(b"0he, )" (4.14)
and

1

b=(a*0(1-1)e, ). (4.15)
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Both reaction functions increase and are convex in the respective other party’s

effort and in the profitability of the project 4.

Solving the reaction functions for the values of a and b yields the equilibrium
first-best efforts

1-2 A

8 =0((1-1)€,) 2 (de,) 7 (4.16)
and

by = 9((1-,1)e3)“§ (AeA)%, 4.17)

which are independent of the respective other party’'s effort as well as any

sharing rule a and increase linearly in 6.

The following second-order conditions hold:

oV, . (a,b1,0
—__Ma(a; )_ a2 g (A1) - —
a , €a (4.18)
_= +A <0
eA
and
v ,b, 4,0
'—_—"—M;ZZ )_ a*b 0 (A-1)4-—
% (4.19)
__ 1+ 4 <0
eB

As shown by equations (4.14)—(4.19), the first-best solution (a,b,,) is a

unique and socially efficient effort combination.

The total social welfare of the project increases concavely in 8 and is given by

Voo (85 brsr4.6) = %92 ((1-2)es) " (2e,) 1. (4.20)
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Despite the fact that the same equations for the efforts, objective functions, and

total social welfare apply in the medium state as in the high state, their values

are lower due to a lower 8 with 8> 6 > 8=0.

In the low state of the world ®, where 8 =0 =0 and thus P(a,b,1,6)=0, the
parties’ efforts are zero a.; = b, = 0 and the total social welfare is negative with

Vies (8rs: D 4,0) = 1 .

4.3.21.3 Summary

In the first-best equilibrium, the venture capitalist and the entrepreneur choose
their equilibrium efforts, which maximize the sum of their utilities or total social
welfare of their project independent of the contractually defined sharing rule.
The equations determining the total social welfare and their equilibrium efforts
are the same across the high and medium states of the world. With lower
values for the profitability of the project in the medium state, however, the
efforts and utilities in this state are smaller because they decrease with
diminishing profitability of the project. In the low state, both parties do not invest

any effort, and the total social welfare of the project is negative.

In the discrete models by Schmidt (2003) and Hirsch (2005), the investments by
the entrepreneur and the venture capitalist are defined to be undertaken
sequentially. Because of the sequential nature of investments, the authors can
show that a convertible securities contract can implement first-best investment
incentives. In this model, however, the simultaneous nature of investments does

not allow for any contract to reach first-best investment levels.'®

™ gee Schmidt (2003), pp. 1144, 1158, Hirsch (2005), p. 8, and Laffont and Martimort (2002),
pp. 1563—-158.
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Proposition 1: (Second-Best Efficiency of Efforts). If efforts are unobservable,
that is, at the second-best equilibrium, none of the contracts analyzed below
induce both parties to invest first-best efficient efforts.

Proof of Proposition 1: The proof follows from the subsequent contract
discussions in Sections 4.3.2.2-4.3.2.4.

Setting up this model in the second-best world, as Schmidt (2003) also
suggests, makes it possible to analyze in a more realistic simultaneous
investment setting which contracts at least weakly outperform other contracts in
terms of all three contract properties: utility magnitude, long-term project

continuation, and Pareto-efficiency of option exercise.'®’

4.3.2.2 Straight Equity Contract
43.2.21 Contract Setup

Under a straight equity contract, the objective functions for the venture capitalist

and for the entrepreneur are defined such that both parties receive a fixed share

a and (1—a) in the final return upon execution of the contract. They are

defined as follows, with the superscript SE denoting the straight equity contract

and the subscript SB denoting the second-best solution:

Uyt (a,a,b,4,0)=aP(a,b,A,0)-C,(a)~! (4.21)
and

Usf (a,a,b,4,0)=(1-a)P(a,b,1,0)-Cy(b). (4.22)

As a result of this specification, the objective functions increase linearly in the
profitability of the project 8. Furthermore, they increase and are convex in the

respective other party’s effort.

'®' See Schmidt (2003), p. 1158.
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As in the social first-best setup, the total social welfare generated by the project
is given by

V5 (abA,0)= U (a,a,b,4,0)+ U (a,a,b,1,0)

_P(a,b,2.8)~C, (a)~C, (b) I “.29)

and also increases linearly in 6.

4.3.2.2.2 Contract Analyses

4.3.2.2.21 Analysis of Oy

In the high state of the world ©,, the objective function of the venture capitalist
is given by U3 (a,a,b,4,0)2 R-120, which results from the above definition of

@ in equation (4.4) and the fact that it holds that R—/> 0 in this state.

If efforts are not observable, the second-best solution in a double moral hazard

setting with risk-neutral agents is calculated as follows:

ags =argmaxV,% (a,a,b,4,0) (4.24)
subject to
ag, = argmaxU;*(a,a,b,1,6) (4.25)
and
bs; =argmaxU;*(a,a,b,4,6). (4.26)
b

The first-order conditions define the reaction functions

1

a=(b""abe,)** (4.27)

and



88 Contract Design Approach to Cash Flow Incentive Mechanisms

b=(a* (a—1)e(/1—1)e5)1‘:7. (4.28)

Both reaction functions are increasing and convex in the respective other
party’s effort and in . Furthermore, the effort of the venture capitalist a is
increasing and convex in his share of the final return «, whereas the effort of

the entrepreneur b is decreasing and convexin « .

Solving the reaction functions for the values of a and b yields the equilibrium

second-best efforts

a%s = 0((1-a)(1-2)e,) * (ate,) 7 (4.29)
and
b3z =6((1-a)(1-1)e, )1‘% (ade, )% , (4.30)

which are smaller than the efforts in the first-best equilibrium and increase

linearly in @ . Furthermore, ag; is maximized at a == a >1 where the
venture capitalist holds a majority share in the project, and bs is maximized at
a = 4= a <} where the entrepreneur holds a majority share in the project. The

same applies for their objective functions.

The following second-order conditions hold:

27 SE
PUF(2:802.0) _vsprigp (s L
oa eA (431)
__ 2+ <0
€,
and
2y SE
FUE(@8b20) ooy - aya-apr-L
% €s (4.32)
-4 <0
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If the parties invest first-best efforts, the objective functions and the total sociai
weilfare are increasing and concave in 8 and defined by

UsE (@,a%5.b55.4.6) =

1 i , (4.33)
Eoza(z =) (1-a)(1-2)es) " (Aae,) -~/
and
Us® (a.a55.b55.4,0) =
- . (4.34)
592 (1-2)(1+2)((1-a)(1- 1)) (Aae,)
and
VS (a8 b3, 4.6) =
(4.35)

-39 (a(@2-1)-2-1)((1-a)(1-2)e,)"* (2ae,)' -1

<0

To finally solve the optimization problem, this total social weifare at the second-
best equilibrium has to be maximized with regard to the sharing rule. It is
determined only by the venture capitalist's share of the final return a , his
relative productivity 4, and the profitability of the project 8, of which « is the
only contractible variable. This implies that the optimization problem is reduced
to

S8 = argmaxV,; (@835, b5, 4.0) . (4.36)

The first-order condition leads to

A+A%-N24-27-22°+2
2(24-1) '

(4.37)

Since « is indeterminate for A = 1, the case of equal productivities is excluded

from the analysis.
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The second-order condition

8V (@855, b5 . 1.6)

— <0 (4.38)
holds for
a’ (424 -2)+(ar-2a°)(24* + 1-1)>0, (4.39)
which is fulfilled if
_ 12 12
Td VDA, A NEA pgcad (4.40)
2 2 2 2 2
lower boundary for « upper boundary for a
and
f 2 fa_ 52
0<a<1+7’1- 1;/1 and a>1;2/1-+ 121 if %<1<1. (4.41)

—
lower boundary for a upper boundary for @

The reaction function and the sufficient conditions for a maximum of the total
social welfare are shown in the graph below. The hatched areas show for which
values of a the second-order condition holds, that is, the total social welfare is
maximized. It thereby illustrates that the optimal contract allocates a minority

share O<a <3 in the project's final return to the venture capitalist, who is

allocated a share which is larger than his contributed productivity with a > 1,

especially for low values of 4.'%2

The economic reasoning behind his over-compensation lies in the fact that the
venture capitalist not only contributes his support at the contracted productivity
but also adds his capital to the project through the initial investment /. The
additional profit share exceeding the situation where a = A may therefore be

interpreted as additional compensation for his direct financial commitment.

'82 For an illustration of the reaction function for & and the sufficient conditions, see Figure 4-2.
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Figure 4-2: Reaction Function and Sufficient Conditions for the Optimal Equity Stake

Proposition 2: (Optimal Straight Equity Sharing Rule). If the project is not in the
low state of the world, and if efforts are not observable, the optimal straight
equity contract allocates a majority share of the final return to the entrepreneur
and a minority share to the venture capitalist such that the venture capitalist is
over-compensated and the entrepreneur under-compensated for their relative
productivities.

Proof of Proposition2: The proof follows directly from the above
argumentation.

4.3.2.2.2.2 Analysis of Oy

In the medium state of the world ©,,, the objective function of the venture
capitalist is given as U;* (a,a,b,4,0)<R-1>0, which results from substituting

the above definition of @ in equation (4.4) and is not necessarily positive.

Regarding the efforts, objective functions, and total social welfare, the same
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equations as in the high state of the world ©,, apply, but their values are lower

due to a lower 4 with 520>Q=0.

4.3.2.2.2.3 Analysis of O

in the low state of the world ©,, the definition of 8 in equation (4.5), implies that

@ =0 =0. From this follows that

P(a,b,4,0)=P(a,b,1,6) = P(a,b,,0)=0. (4.42)

The parties’ objective functions and the total social welfare reduce to

Uy (a)=-C,(a)-! (4.43)

and
Ug® (b) =-Cy (b) (4.44)

and
Vi (ab)=-C,(a)-Cy(b)-1. (4.45)

The first-order conditions define the reaction functions and equilibrium efforts

a=0=ar =0 (4.46)
and

b=0= b =0. (4.47)

The equilibrium efforts are zero and thus smaller than in the other states of the
world. This is in line with the above explanation of the low state of the world, in

which the project is liquidated.
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The following second-order conditions hold:

62USE
gYaia) 2("’) 1o (4.48)
da e,
and
SPUSE (b
9Ys \b) 2( )__ 1 o (4.49)
ob €

The parties’ objective functions and the total social welfare are therefore as

follows:
UF(ass)=-1 (4.50)
and
UsF(bgs)=0 (4.51)
and
Vos(ass.bss )= (4.52)

The objective functions are smaller than in the high and medium states of the
world and demonstrate the limitation of both parties’ liability to the initial

investement /.

43.2.23 Summary

Under a straight equity contract, in the second-best equilibrium, the venture
capitalist and the entrepreneur choose the equilibrium efforts which maximize
their own utility functions. The optimal contract determines a sharing rule

maximizing the total social welfare given the equilibrium efforts.

The equations determining the parties’ utilities and equilibrium efforts are the
same across the high and medium states of the world, but the values of the
efforts and utilities are smaller in the medium state due to a lower profitability of

the project. The utility of the venture capitalist is positive in the high state and
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smaller but ambiguous in the medium state; that of the entrepreneur is positive
in both states. The equilibrium efforts are smaller than those at the first-best
equilibrium. The optimal sharing rule allocates a minority share to the venture
capitalist.

In the low state of the world, the parties’ objective functions are independent of
the project's final return and decrease in the parties’ efforts. For this reason,
both parties choose not to invest any effort. This results in a loss amounting to
his initial investment for the venture capitalist and a profit of zero for the
entrepreneur. The parties’ efforts and utilities are therefore smaller than in the
high and medium states.

4.3.2,3 Straight Debt or Preferred Equity Contract
4.3.2.3.1 Contract Setup

Under a straight debt/preferred equity contract, the objective functions for the
venture capitalist and for the entrepreneur are defined so that the venture
capitalist is paid a fixed interest/dividend r/ by the entrepreneur, who receives
the entire final return. The maturity of the straight debt contract is the execution
of the contract (date 4), not the conversion date (date 2). This accounts for the
fact that the venture capitalist cannot exit his preferred shareholding unless 'he
is granted an additional exit option. This assumption is relaxed later in
Section 4.3.3.1, where the contract is extended to prior debt contract maturity.
The objective functions are defined as follows, with the superscript SD denoting

the straight debt/preferred equity contract:

U (a)=ri-C,(a)-1 (4.53)

US°(a,b,A,6) = P(a,b,4,6)— C, (b)—rl (4.54)

As a result of this specification, the objective function of the venture capitalist is
independent of the profitability of the project & and the effort of the
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entrepreneur b. However, the objective function of the entrepreneur increases
linearly in @ and convexly in the effort of the venture capitalist a.

The total social welfare generated by the project is then

V2 (a,b,4,0) = U (a) + UL (a,b,4,6)

=P(a,b,1,6)~C,(a)-C,(b)-1 #-99

and equals the function determining the total social welfare in the straight equity

case V5, (a,b,4,6), which increases linearly in 6.

4.3.2.3.2 Contract Analyses
4.3.2.3.2.1 Analysis of O4 and Oy
The objective function of the venture capitalist in the case of straight debt or

preferred equity financing is independent of 8. For this reason, the contract

achieves the same results across the high and medium states of the world ©,,

and ©,,, where U;°(a)=(r-1)/=0 because r >1 by definition.

If efforts are not observable, the second-best solution in a double moral hazard

setting with risk-neutral agents is calculated as follows:

agp = argmaxUs°(a) (4.56)

and
bsg =argmaxUz°(a,b,1,6). (4.57)
b

The first-order conditions define the reaction functions

a=0 (4.58)

and
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1

b=(a*0(1-1)e, ). (4.59)

The entrepreneur’s reaction function is increasing and convex in the profitability

of the project 8 and the effort of the venture capitalist a.

Solving the reaction functions for the values of a and b yields the equilibrium

second-best efforts

age =0 (4.60)
and

b =0, (4.61)
which are both equal to zero. This demonstrates the complementarity of both
parties’ efforts, where the entrepreneur does not invest any effort if the venture
capitalist does not invest any effort. The project will therefore be discontinued

after execution of the contract, as shown in Stylized Fact 3.

The following sufficient second-order conditions hold:

@) 1

0 4.62
oa* e, < (462)
and
U (a,b, 2,0
s ébz ) =a’be(A-1)A- A
% (4.63)
-1 <0
eB

The parties’ objective functions and the total social welfare at equilibrium are as

follows:

Ui (asg)=(r-1)1=0 (4.64)

and
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U (a? b2 A,0)=—rl (4.65)
and

Vo (ass bss. 4.0) =1 . (4.66)
In both states of the world, the utility of the venture capitalist is nonnegative as
r>1, while that of the entrepreneur is negative. Due to the entrepreneur’s
limited liability introduced in Assumption 3, he can at a maximum repay the

initially invested amount /. Therefore, the above only holds for r=1. In this
case, venture capitalist exits the project without a loss.

4.3.2.3.2.2 Analysis of O

In the low state of the world ©, , the definition of @ in equation (4.5), implies that

6 =0 =0. From this follows that
P(a,b,2,0)=P(a,b,1,6)=P(a,b1,0)=0. (4.67)

While the objective function of the venture capitalist is independent of the
project’s final return and thus of its profitability & with

UP(a)=ri-C,(a)-1, (4.68)
the objective function of the entrepreneur and the total social welfare reduce to

Ug? (b)=-C5(b)-r! (4.69)
and
Vaz(a.b)=-Ca(a)-Cy(b)-1, (4.70)

which are also independent of 8. The total social welfare of the project equals

that under a straight equity contract in the low state of the world.
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The first-order conditions define the reaction and equilibrium efforts, which
equal those under a straight equity contract in the low state of the world:

a=0=a5 =0 4.71)
and
b=0=b =0, (4.72)

where the following second-order conditions hold:

2 @) __ 1o (4.73)

and
B*USP (b
5—2()=-i<o. (4.74)
ob &

The parties’ objective functions and the total social welfare are therefore as

follows:
U (agg)=(r-1)1<0 (4.75)
and
UL b8y =—rl>-1 (4.76)
and
Vo (ash.bsg ) =1 4.77)

Since in the low state of the world ©, it holds that r <1, all three functions are

negative.

The utilities of both parties are smaller than under a straight debt/preferred
equity contract in the high and medium states of the world. The total social
welfare remains negative and unchanged.
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4.3.2.3.3 Summary and Comparison with the Straight Equity Contract

At the second-best equilibrium, the venture capitalist and the entrepreneur
choose their equilibrium efforts maximizing their own utility functions. The
venture capitalist's utility equals the fixed interest/dividend payment net his
initial investment across all states of the world.

In the high state, the utility of the venture capitalist is positive and smaller than
or equal to that under a straight equity contract. In the medium state, it is
positive but higher than or equal to that under a straight equity contract. The
utility of the entrepreneur equals the fixed interest/dividend payment to the
venture capitalist. It is negative and smaller than that under straight equity
financing. The equilibrium efforts are zero and smaller than those under a
straight equity contract. As a result, the project is discontinued after the
execution of the contract.

In the low state of the world, the utility of the venture capitalist is negative but
higher than that under a straight equity contract. The utility of the entrepreneur
is negative and smaller than that under straight equity financing. The equilibrium
efforts are zero and thus the same for both contracts. A summary of the
comparison between straight equity and straight debt/preferred equity contracts
is displayed below:'®®

% For a comparison of a straight equity and a straight debt/preferred equity contract, see
Table 4-1.
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Contract Comparison

o Straight Equity Contract Straight De(l:)grl?t::fcetrred Equity

e, U (.85 ,b55 4,6) 2 R-120 > UP(a)=(r-1/20

0, USF (855 055 A.0) SR-120 < U (ag)=(r-11=0
0,10, (as5.b55 ) >0 > (a%5.b35) =(0.0)
0,10, Us* (a.a55 b3 .A.8) > 0 > Us® (ass.bsg 4.6) = -ri <0
0,10, Vite (@885 035 ,2.6) > Vi (855,635, 4,6) =1 <0

e, Uf(as)=-1<0 < U (asg)=(r-1/<0

o, (ass.6) = (0.0) - (a%2.632) = (0,0)

e, Ust(bss)=0 > Us® (bsg)=-r1

0, Vot (ass b5 ) =1 <0 = VS5 (a58.b5) =1 <0

Table 4-1: Comparison of a Straight Equity and a Straight Debt/Preferred Equity Contract

The above findings can be summarized as follows. The venture capitalist
prefers a straight equity contract in the high state, and a straight debt/preferred
equity contract in the medium and low states. If he had the option to switch from
one contract to the other, he would thus choose to participate in the project's
upward potential, if he expected it to continue profitably, and to protect his
downside in the “living dead” and liquidation cases. The entrepreneur prefers a
straight equity contract to a straight debt/preferred equity contract across all
states of the world. Since both parties favor a straight equity contract in the high
state of the world, it can be said to strictly dominate a straight debt/preferred
equity contract in terms of the venture capitalist's and the entrepreneur’s utilities.
This does not apply to the medium and low states, where the parties’ contract
preferences diverge. Finally, under a straight debt/preferred equity contract
neither party invests any effort. In the long run or any time after execution of the
contract, this will lead to the failure and discontinuation of the project in the high

and medium states, as stipulated by Stylized Fact 2.
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Proposition 3: (Properties of Straight Equity Contracts and Straight
Debt/Preferred Equity Contracts). A straight equity contract strictly dominates a
straight debt/preferred equity contract only in the high state of the world in terms
of the venture capitalist's and the entrepreneur's utilities. Under a straight
debt/preferred equity contract, the project will be discontinued after execution of
the contract in the high and medium states of the world, but not under a straight

equity contract.

Proof of Proposition3: The proof follows directly from the above
argumentation and Table 4-1.

4.3.2.3.4 Note on Combinations of Straight Equity and Straight Debt

A contract comprised of a combination of straight debt and straight equity pays
the venture capitalist a share « in the final return of the project and a fixed

cumulated interest d/ with r>d >0 . By definition, similar to r, d=1 in the

high and medium states of the world, and d <1 in the low state of the world.
The superscript CED is used in the following to denote the combination of
straight equity and straight debt.

Under a combination of straight equity and straight debt the equilibrium efforts

of both parties equal those under a straight equity contract (aﬁs N ) So does

the total social welfare, but it is split differently between the contracting parties:
The utility of the venture capitalist is higher than that under a straight equity
contract across all states of the world because he receives a fixed payment
from the entrepreneur on top of the straight equity contract. Due to this transfer
payment, the entrepreneur’s utility in return is smaller than that under a straight

equity contract across all states of the world.

The venture capitalist’s utility under a combination of straight equity and straight
debt is higher than under a straight debt/preferred equity contract in the high

and medium states if d =r and otherwise ambiguous, and identical if d =r and
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otherwise smaller in the low state. At the same time, the utility of the
entrepreneur is identical if d = r and otherwise higher than that under a straight

debt/preferred equity contract across all states of the world.

These findings can be summarized as follows. The venture capitalist prefers a
combination of straight equity and straight debt to a straight equity contract and
a straight debt/preferred equity contract only in the special case where the fixed
cumulated interest/dividend payments are the same as in the straight
debt/preferred equity contract d =r . The entrepreneur, however, prefers a
straight equity contract to a combination of straight equity and straight debt,
which he again prefers to a straight debt/preferred equity contract. Therefore, a
combination of straight equity and straight debt can be said to weakly dominate
a straight debt contract in terms of the venture capitalists and the
entrepreneur’s utilities across all states of the world only in the special case
where d =r . However, if d#r, the parties’ contract preferences diverge at
least in the low state. Finally, under a combination of straight equity and straight
debt both parties choose to invest positive efforts in the high and medium states.

This will ensure continuation of the project after execution of the contract.'®*

With respect to convertible securities contracts and straight equity contracts
with redemption option, the analyses in the subsequent Sections 4.3.2.4 and
4.3.2.5 reveal the following results:"®® For d = r and if the redemption payment
is not given by equation (4.106), the comparison of the parties’ utilities between
combinations of straight equity and straight debt with convertible securities and
straight equity contracts with redemption option exercise is ambiguous in the
high and medium states. In the special case where d =r and R is chosen to
reflect equation (4.106), combinations of straight equity and straight debt weakly
dominate the convertible securities and the straight equity contracts with
redemption option in the medium and low states. The parties’ contract

preferences diverge in the high state. The findings on the redemption contract

™ Fora comparison of a combination of straight equity and straight debt with a straight equity
contract and a straight debt/preferred equity contract, see Tabile 4-2.

For a comparison of a combination of straight equity and straight debt with a convertible
securities contract and a contract after redemption option exercise, see Table 4-3.

185
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represent a highly exceptional case and are therefore excluded from the

following proposition.

Proposition 4: (Properties of Combinations of Straight Equity and Straight
Debt). In the special case where the cumulated interest is defined identically to
that under a straight debt contract (d =r), a combination of straight equity and
straight debt weakly dominates a straight debt/preferred equity contract
(convertible securnties contract) across all states of the world (in the medium
and Jow states of the world) in terms of the venture capitalist's and the
entrepreneur’s utilities. The project will be continued after execution of the

contract in the high and medium states of the world.

Proof of Proposition4: The proof follows directly from the above

argumentation and Table 4-2.
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4.3.24 Convertible Securities Contract

4.3.24.1 Contract Setup

Under a convertible securities contract, the objective functions for the venture
capitalist and for the entrepreneur are defined such that the contract remains a
straight debt/preferred equity contract if the venture capitalist does not exercise
his conversion option, which is referred to as E =0, but changes into a straight
equity contract if the venture capitalist exercises his option to convert his debt
claim or preferred equity holding into a straight equity holding in the project,
which is referred to as E =1. As above, the maturity of the straight debt contract
is the execution of the contract (date 4), not the conversion date (date 2). This
accounts for the fact that the venture capitalist cannot exit his preferred
shareholding unless he is granted an additional exit option. This assumption is
relaxed later in Section 4.3.3.1, where the contract is extended to prior debt
contract maturity. The objective functions are as follows, with the superscript CS
denoting the convertible securities contract:

U (a.a,b,2,0) =

~

E=

max{aP(a,b,ﬂ,e)—CA(a)_/,,/_CA (a)—l} (4.78)

and
Ugs(a.a,b,4,0) =
(1-a)P(a,b,2,0)-Cq(b) fE=1. (4.79)
{P(a,b,l,e)—cs(b)—rl ifE=0

These payoffs reflect that, depending on the option decision of the venture

capitalist with E ¢ {0,1} , the contract takes the form of a straight equity contract

or of a straight debt/preferred equity contract.

However, independent of whether the venture capitalist chooses to exercise his

conversion option or not, the total social welfare of the project V<5, (a,b,/1,0) is
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VS, (.b.4,6) = US® (,8,b,4.0)+ US® (a,a,b,1,6) 450
=P(a,b,4,6)-C,(a)-C, (b)-1 '
and thereby the equation equals that of the total social welfare in the straight
equity and straight debt cases V,;(a,b,4,6) and V5 (a,b,1,0).

43.24.2 Contract Analyses

4.3.24.21 Analysis of Oy

The convertible securities contract grants the venture capitalist flexibility with
respect to the choice of the financing instrument, which he has to make only
after the state of the world is revealed to both contracting parties. By exercising
or letting expire his conversion option, the venture capitalist then chooses the

contract providing him with the highest utility in the respective state of the world.

In the high state of the world ©,,, the venture capitalist obtains a utility after

conversion — or from a straight equity contract — which is higher than or equal to
the utility without conversion — or from a straight debt/preferred equity contract.
He therefore decides to convert his straight debt or preferred equity
shareholding into a straight equity share « in the project and to invest a
positive second-best effort ag; . In this case, the entrepreneur also obtains a
positive and thus higher utility from a straight equity contract than from a
straight debt/preferred equity contract and invests a positive second-best effort
bss . The total social welfare of the project equals that under a straight equity
contract and is thus higher than that under a straight debt contract, where

neither party invests any effort.



108 Contract Design Approach to Cash Flow Incentive Mechanisms

4.3.24.2.2 Analysis of Oy

In the medium state of the world ©,,, the venture capitalist obtains a utility after

conversion which is smaller than or equal to the utility without conversion. He
therefore decides not to exercise his conversion option and not to invest any
effort. Due to effort complementarity, the entrepreneur also does not invest any
effort despite the fact that she is full residual claimant on the margin. The
project will therefore fail and be discontinued in the long run or any time after
execution of the contract. The entrepreneur obtains a negative utility amounting
to the cumulated interest/dividend payments to the venture capitalist. Her utility
and the total social welfare of the project are lower than under a straight equity
contract.

4.3.2.4.2.3 Analysis of O

in the low state of the world ©, , the profitability of the project @ is defined to be

zero, and the project is consequently liquidated. Due to the fixed
interest/dividend payment to the venture capitalist r/, the utility of the venture
capitalist obtained with zero effort is negative but higher under a straight
debt/preferred equity contract than that also obtained with zero effort under a
straight equity contract. The utility of the entrepreneur under straight
debt/preferred equity financing is negative and thus lower than that under
straight equity financing. The negative total social welfare equals the sunk costs

for the initial investment and is the same across both contracts.

4.3.243 Summary

A convertible securities contract allows the venture capitalist to adapt the
contract’s payoff structure to his utility after the revelation of the state of the
world. He exercises his conversion option in the high state and remains with his
straight debt/preferred equity contract in the medium and low states. In this way,

the conversion feature allows him to participate in the project’s upward potential
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if the project is profitable, and to protect his downside in the “living dead” and
liquidation cases. The entrepreneur’s payoff is highest under a straight equity
contract and she therefore prefers conversion by the venture capitalist across
all states of the world.

Since both parties favor conversion into a straight equity contract in the high
state, a convertible securities contract can be said to strictly dominate a straight
debt/preferred equity contract in terms of the venture capitalist's and the
entrepreneur’s utilities. This does not apply to the medium and low states where
the parties’ contract preferences diverge. it follows from these findings that the
venture capitalist improves not only his but also the entrepreneur’s utility when
exercising his conversion option in the high state. Therefore, the contract before
conversion is not Pareto-efficient but Pareto-dominated by the contract after
conversion in the high state of the world. Finally, the project will be discontinued
any time after execution of the contract in the medium state where both parties

choose not to invest any effort.

Proposition 5: (Properties of Convertible Securities Contracts). A convertible
securities contract strictly dominates a straight debt/preferred equity contract in
the high state of the world in terms of the venture capitalists and the
entrepreneur’s utilities. In this state, the venture capitalist chooses to exercise
his conversion option. The contract after conversion Pareto-dominates the
contract before conversion. In the medium state, the project will be discontinued

after execution of the contract.

Proof of Proposition5: The proof follows directly from the above
argumentation and Table 4-4.

4.3.2.5 Straight Equity Contract with Redemption Option

This section introduces the augmented contracting approach and analyzes the
incentive structure created by a straight equity contract in combination with a

redemption covenant. The findings are compared to a convertible securities
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contract. They are furthermore extended to the inclusion of liquidation
provisions in the subsequent section. Together, these analyses serve to answer
the initial research question whether the incentive-compatible allocation of cash
flow rights obtained with convertible securities is replicable using straight equity
financing in combination with at least one cash flow-related covenant.

4.3.2.5.1 Contract Setup

Under a straight equity contract with redemption option, the objective functions
for the venture capitalist and for the entrepreneur are defined such that the
venture capitalist holds a straight equity contract which he can redeem by
exercising his redemption option. Redemption by the venture capitalist is
referred to as E=1, with Ee{0,1}. Otherwise he does not exercise his
redemption option, which is referred to as E=0, and continues to hold a

straight equity contract. Option exercise allows the venture capitalist to claim

back a contractually defined redemption value from the entrepreneur exceeding
his initial investment by an interest of (r-1). The venture capitalist thereby
exits the investment, and the entrepreneur remains the sole owner of the project.
In this situation, the entrepreneur draws significant private benefits of control
CB(b,4,8) from managing the project alone, as determined by Stylized Fact 4.
The parties’ objective functions are defined as follows, with the superscript RC

denoting the straight equity contract with redemption option (redemption
contract):

U (a,a,b,1,6) = max{R -C,(a)-1.aP(a.b,1,6)-C,(a)-1 } (4.81)

E=1 E=0

and
Us€ (a,a,b,4,6) =
P(a,b,4,6)-C,(b)-R+CB(b,A.0)fE=1. (4.82)
{(1—a)P(a,b,,1,9)—CB(b) fE=0
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Furthermore, the total social welfare of the project V5 (a,b,1,8) is then

VS (a,b,4,6)=U; (a.a,b,1,0)+ U5 (a,a,b,4,0) =
P(a.b,4,6)-C,(a)-C, (b)-1+C(b,A.6) f E=1. (4.83)
P(a,b,4,0)-C,(a)-C, (b)-! fE=0

If the venture capitalist does not exercise his redemption option, the contract
remains a straight equity contract. In the following, the equilibrium efforts,
utilities, and total social welfare are calculated for the case where the venture
capitalist exercises his redemption option and compared to the respective
outcomes under a straight equity contract.

4.3.2.5.2 Contract Analyses

4.3.2.5.2.1 Analysis of Q4

If efforts are not observable, the second-best solution in a double moral hazard
setting with risk-neutral agents is calculated as follows:

al® = argmaxU5°(a) (4.84)

and
bsg =argmaxU;°(a,b,1,6). (4.85)
b

The first-order conditions define the reaction functions

a=0 (4.86)
and

1

b=((1+a")o(1-1)e; ). (4.87)

The entrepreneur’s reaction function is increasing and convex in the profitability

of the project 8 and the effort of the venture capitalist a.
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Solving the reaction functions for the values of a and b yields the equilibrium
second-best efforts

a% =0 (4.88)

and

bES = (9(1-,1)e8)ﬁ. (4.89)

The entrepreneur's effort is positive, and thus different from that of the venture
capitalist, and breaks up the complementarity of efforts as the result of her

private benefits of control. It increases linearly in the profitability of the project 6.

The following second-order conditions hold:

PUT(a) 1

1o 4.90
2 ;. < (4.90)
and
27 IRC
a_"e_("’"z_"ﬂ ~(1+8")b™0(2 )2 -— <0. 4.91)
ab —— es

<0

At equilibrium, the venture capitalist's objective function is independent of 9.
The entrepreneur’s objective function and the total social welfare are increasing
and concave in 9. They are given by

U (als)=R-1 (4.92)
and
1 2 (1+4)
UEC(ass b 2.0) = 5(‘9(1 ~A)eg ) 2e. R (4.93)
and

VZS, (a85 bEs . 4.0) = (0(1“/1)93)% (1+4)

1
o A der I. (4.94)



The Model 113

The utility of the venture capitalist after exercising his redemption option is
nonnegative as R -/ >0; that of the entrepreneur and the total social welfare

are ambiguous.

Compared to his  utility under a  straight equity contract
UsE (a,a§§ bSE ,,%,0)2 R~-1, the utility of the venture capitalist after exercising
his redemption option is the same or less. For this reason, the venture capitalist
chooses not to exercise his redemption option and to invest a positive and
higher effort ag; than the zero effort he would invest otherwise. The relation

between the entrepreneur’s efforts and utilities as well as the total social welfare
under both contracts are ambiguous.

43.2.52.2 Analysis of Oy

In the medium state of the world ©,,, the objective function of the venture
capitalist after exercising the redemption option is independent of 6. For this
reason, the contract achieves the same resuits across the high and medium
states of the world ©, and ©,,, where U;°(a)=R-/20. In this state, the
utility of the venture capitalist is consequently higher than under a straight
equity contract US® (a,a5;,bs5,4,0)<R—-120, and he chooses to exercise his
redemption option. He obtains a higher utility than under a straight equity
contract by investing no effort instead of a positive effort. The entrepreneur,

however, chooses to invest a positive effort. The comparison of her effort and

utility as well as the total social welfare under both contracts is ambiguous.

4.3.2.5.2.3 Analysis of O

In the low state of the world ©, , the definition of 8 =0 eliminates any final

return of the project as well as any private benefits of control.
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P(a,b,4,6) = P(a,b,4,6) = P(a,b,4,0) =0 (4.95)

The parties’ objective functions and the total social welfare in the redemption
case reduce to

Uz®(a)=R-Cy(a)-! (4.96)

and
Ug®(b)=~C,(b)-R, 4.97)

and
Viz(ab)=-C,(a)-Cs(b)-1. (4.98)

Consequently, the first-order conditions define the reaction functions and
equilibrium efforts

a=0=>a¥ =0 (4.99)
and
b=0=bZ =0. (4.100)

The equilibrium efforts are zero and thus the entrepreneur’s effort is smaller
than in the other states of the world, while that of the venture capitalist is
smailer than that in the high state and equal to that in the medium state.

The following second-order conditions hold:

24 jRC
oV, (a) z(a) B P (4.101)
da e,
and
PUg(b) 1

0. 4102
ob? e (4.102)



The Model 115

In equilibrium, the objective functions and the total social welfare are therefore
negative and given by

U (a)=R-1<0 (4.103)

and
U (b)=-R (4.104)

and
VES (ab)=—1. (4.105)

The equilibrium investment levels and payoffs are equal to those under straight
debt/preferred equity financing because R =r/ by definition. As a result of the

transfer payment R, the venture capitalist obtains a higher utiiity in the

redemption case than under straight equity financing where US® (a§§ ) =-/, and

the entrepreneur obtains a lower utility than under straight equity financing

where Ug® (b,ff) = 0. The total social welfare remains unchanged.

4.3.25.3 Summary and Comparison with the Convertibie Securities
Contract

In the high state of the world, the utility of the venture capitalist after exercising
his redemption option is positive and equal to or smaller than that before
exercising his redemption option, that is, under a straight equity contract. In the
medium state, it is also positive but higher than or equal to that under straight
equity financing and at the same time equal to that under a straight
debt/preferred equity contract. The venture capitalist does not invest any effort
in the high and medium states. His effort is smaller than that under a straight

equity contract and equal to that under a straight debt/preferred equity contract.

The utility and effort of the entrepreneur are ambiguous across both states. If

the redemption payment is defined in such a way that it increases concavely in
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the venture capitalist's share in the project ¢ and is furthermore a function of

his relative productivity 4 and his effort parameter e, and given by

r-2zA(0-a)F 2)2_ o)t (4.106)

the utility of the entrepreneur in the redemption case is smaller than that under
straight equity financing and higher than that under a straight debt/preferred
equity contract. Additionally, her positive equilibrium effort is smaller than that
under a straight equity contract in the high state and higher in the medium state.
It is furthermore higher than under straight debt/preferred equity financing in
both states.

In the low state of the world, the parties’ efforts and utilities in the redemption
case are identical to those under a straight debt/preferred equity contract
because R =r/ by definition. Compared to a straight equity contract, the utility
of the venture capitalist in the redemption case is negative but nevertheless
higher. The utility of the entrepreneur amounts to her redemption outpayment to
the venture capitalist. It is negative and smaller than that under straight equity
financing. The equilibrium efforts are zero and thus the same for both contracts.
A summary of the comparison between a straight equity contract with
redemption option and a pure straight equity contract as well as a straight debt
contract is displayed below.'®®

The above findings can be summarized as follows. Similar to a convertible
securities contract, a straight equity contract with redemption option allows the
venture capitalist to choose either a straight equity contract or a debt-like
contract after the revelation of the state of the world, depending on which
contract generates his highest utility. The venture capitalist prefers a straight
equity contract in the high state and a debt-like downward protection in the form
of an exercised redemption option in the medium and low states. Other than a

% Fora comparison of straight equity contracts with redemption option with straight equity and

straight debt/preferred equity contracts, see Table 4-4.
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convertible securities contract, however, the exercising of his option prevents
the venture capitalist from keeping a “living dead” investment in his portfolio
until its liquidation and the entrepreneur from discontinuing the project after
contract execution. If the redemption payment is defined as in equation (4.106),
the entrepreneur prefers a straight equity contract across all states. Therefore,
both parties favor a straight equity contract or no redemption in the high state of
the world. In the medium and low states, however, the parties’ contract
preferences diverge. It follows from these findings that, in contrast to convertible
securities financing, the venture capitalist improves his utility but worsens the
entrepreneur’s utility when exercising his redemption option in the medium state.
Consequently, the contract after redemption is not Pareto-efficient but Pareto-
dominated by the contract before redemption in the medium state. Furthermore,
a straight equity contract with redemption option weakly dominates a straight
debt contract/preferred equity contract and a convertible securities contract
across all states of the world in terms of the venture capitalists and the

entrepreneur’s utilities.

Proposition 6: (Properties of Straight Equity Contracts with Redemption
Option). A straight equity contract with redemption option weakly dominates a
straight debt/preferred equity contract and a convertible securities contract
across all states of the world in terms of the venture capitalists and the
entrepreneur’s utilities. In the medium state, the venture capitalist chooses to
exercise his redemption option. However, the contract before redemption
Pareto-dominates the contract after redemption if the redemption payment is
defined by
i
2-AY1~-a) 2

ettt

in the high and medium states, the project will be continued after execution of

the contract.

Proof of Proposition6: The proof follows directly from the above
argumentation and Table 4-4.
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Table 4-4: Comparison of a Straight Equity Contract with Redemption Option with a Straight
Equity Contract and a Straight Debt Contract
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4.3.3 Extensions

This section extends the augmented contracting analysis of straight equity
contracts with redemption option in two respects. Firstly, a redemption covenant
is added to all remaining financial instruments previously analyzed. If applicable,
also an earlier straight debt contract maturity than that at contract execution is
considered. The augmented contracts’ incentive properties are then compared.
While an included option provides the venture capitalist with greater flexibility,
his option exercise is not necessarily of advantage to the entrepreneur. The
contract properties long-term project continuation and Pareto-efficiency of
option exercise, which focus on incentives for the entrepreneur, are therefore
paid special attention in the subsequent analyses. The table below illustrates
the course of analysis with respect to these two exit channels.'® Secondly, it
adds liquidation provisions as a second cash flow-related covenant to the

analysis of augmented contracting.
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# Forthe analysis of a straight equity contract with redemption option, see Section 4.3.2.5.

Table 4-5: Course of Analysis with Respect to Model Extensions

*®7 For an illustration of the course of analysis throughout the subsequent sections, see Table

4.5,
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4.3.3.1 Prior Straight Debt Contract Maturity

To account for the fact that the venture capitalist cannot exit his preferred equity
shareholdings, straight debt/preferred equity contracts in this model have so far
been analyzed under the assumption that the maturity of a straight debt contract
is the execution of the contract (date 4) and not an earlier date, that is, the date
where the venture capitalist decides whether to exercise his conversion or
redemption option or not (date 2). Relaxing this assumption so that the maturity
of a straight debt contract is at date 2, the venture capitalist at maturity has to
perform a mandatory exit or, if available, exercise a conversion option available
to him. In the following, the contracts considered in the previous section are

analyzed for the case of prior straight debt contract maturity.

(1) Straight debt contract with prior maturity: Since R =r/ by definition, the

parties’ utilities under a straight debt contract with prior maturity equal
those in the redemption case. After all, the notion underlying the

definition R=r/ for r>1 is that the redemption payment includes a

compensation for the venture capitalist’s value-added to the project. This
is comparable to a debt repayment compensating the venture capitalist
for his opportunity cost of capital. A straight debt contract with prior
maturity thus weakly dominates a straight debt contract across all states
of the world in terms of the venture capitalist's and the entrepreneur’s
utilities. Due to the fact that the venture capitalist receives the same fixed
payments under both contracts, he is indifferent. However, as explained
in Stylized Fact 3, the venture capitalist in his role as debtholder prefers
to continue his involvement with a potentially profitable project but to exit
the project in the “living dead” and liquidation cases. It can be concluded
that the venture capitalist favors a straight debt contract to a straight debt
contract with prior maturity in the high state and conversely in the
medium and low states. Therefore, in the high state, the parties’ contract
preferences diverge. Finally, under a straight debt contract with prior
maturity, the project is not discontinued after execution of the contract in

the high and medium states.
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(2) Combinations of straight equity and straight debt with prior matunty: For
d #r, the comparison of the parties’ utilities between combinations of
straight equity and straight debt with and without prior maturity is
ambiguous in the high and medium states. In the special case where
d=r and the entrepreneur's debt repayment is defined equal to the
redemption payment in equation (4.106), the parties’ utilities under a
combination of straight equity and straight debt with prior maturity equal
those in the redemption case. A combination of straight equity and
straight debt therefore weakly dominates a combination of straight equity
and straight debt with prior maturity across all states of the world. Finally,
under debt-equity financing with prior maturity, the project is not
discontinued after execution of the contract as is the case under debt-

equity mixes.

(3) Convertible securities contract with prior maturity: A convertible debt
contract with prior maturity grants the venture capitalist the flexibility to
choose between exiting his debt contract and converting his debt claim
into a straight equity share in the project. Since the venture capitalist is
indifferent in terms of payoff between a straight debt contract and a
straight debt contract with prior maturity, he makes the same contract
payoff choices as in the above convertible securities contract. He
exercises his conversion option in the high state of the world and exits
his straight debt contract in the medium and low states. The entrepreneur
also favors conversion into a straight equity contract in the high state.
This does not apply for the medium and low states, where the parties’
contract preferences diverge. It follows from these findings that — as for
the above convertible securities contract — the entrepreneur’s utility
improves and at the same time the venture capitalist's utility is not
diminished when he exercises his conversion option in the high state.
Therefore, in this state, the contract before conversion is not Pareto-
efficient but Pareto-dominated by the contract after conversion. This
convertible debt contract with prior maturity weakly dominates a
convertible securities contract because the entrepreneur obtains a higher

utility than under a straight debt/preferred equity contract across all
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states of the world. The convertible securities contract with prior maturity
further equals a straight equity contract with redemption option in terms
of the parties’ utilities. Finally, other than under the above convertible
securities contract, the project will not be discontinued after execution of
the contract in the high and medium states because the entrepreneur
chooses to invest a positive effort after the venture capitalist's decision to

exit in the medium state.

Overall, advancing a straight debt contract’'s maturity from date 4 to date 2 and
thus including a mandatory exit for the venture capitalist in the above contracts
improves a straight debt and a convertible debt contract so that they weakly
dominate the respective contracts without prior maturity. Under both contracts,
the project is continued after contract execution of the contract in the high and
medium states. No definite statement can be made on combinations of straight

equity and straight debt.

Proposition 7: (Prior Straight Debt Contract Maturity). Prior maturity in straight
debt and convertible debt contracts, implying a mandatory exit of the venture
capitalist, weakly dominates maturity at contract execution. A convertible
securities contract with prior maturity equals a straight equity contract with
redemption option, both in terms of the venture capitalists and the
entrepreneur’s utilities across all states of the world. Prior maturity furthermore
ensures project continuation in the high and medium states.

Proof of Proposition7: The proof follows directly from the above
argumentation.

4.3.3.2 Redemption Option Inclusion

This section analyzes the contracts considered in the previous section after a
redemption option has been added. As mentioned above, a straight debt
contract with maturity at date 2 equals the situation in which the venture

capitalist has exercised his redemption option. Differences may, however, arise
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because a redemption exit is optional, whereas a prior maturity exit is

mandatory.

(4) Straight debt/preferred equily contract with redemption option: As a
redemption option grants the venture capitalist the flexibility to exit the
project according to his utilities and preferences, he will remain invested
in the project in the high state and exit the project in the medium and low
states, despite the fact that his utility remains the same under a straight
debt/preferred equity contract and in the redemption case across all
states of the world. The entrepreneur prefers the venture capitalist to exit
the project in the high and medium states. Therefore, the parties’ contract
preferences diverge in the high state but not in the medium and low
states. It follows from these findings that the entrepreneur's utility is
improved and at the same time the venture capitalist's utility is not
diminished when he exercises his redemption option in the medium state.
For this reason — other than under a straight equity contract with
redemption option — the contract before redemption is not Pareto-efficient
but Pareto-dominated by the contract after redemption in the medium
state. Furthermore, as shown above, a straight debt/preferred equity
contract with redemption option weakly dominates a straight
debt/preferred equity contract in terms of the venture capitalist's and the
entrepreneur’s utilities. Finally, the project is not discontinued in the high
and medium states. It has to be added that preferred equity contracts do
not end at a certain maturity, and that only a redemption option thus

allows for the venture capitalist to exit the project.

(5) Combinations of straight equity and straight debt with redemption option:
For d # r, the comparison of the parties’ utilities between combinations
of straight equity and straight debt with and without redemption option
are ambiguous in the high and medium states. In the special case where
d=r and the entrepreneur's redemption payment is defined as in
equation (4.106), the findings equal those for a combination of straight
equity and straight debt with prior maturity. A combination of straight
equity and straight debt therefore weakly dominates a combination of
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straight equity and straight debt with redemption option across all states
of the world. Therefore, as under a straight equity contract with
redemption option, the contract after redemption is not Pareto-efficient
but Pareto-dominated by the contract before redemption in the medium
state. The venture capitalist will not exercise his redemption option in the
high and medium states. Finally, the project will be continued after the

execution of the contract in the high and medium states.

(6) Convertible secunties contract with redemption option: Due to the fact

that R=r/ by definition, the parties’ utilities under a straight debt

contract with prior maturity equal those in the redemption case. For this
reason, the findings on convertible securities contracts with redemption
option equal the findings on convertible securities contracts with prior
maturity. This implies that a convertible securities contract with
redemption option weakly dominates a convertible securities contract in
the medium state of the world. The contract before conversion is not
Pareto-efficient but Pareto-dominated by the contract after conversion in
the high state. it further equals a straight equity contract with redemption
option in terms of the parties’ utilities but not in terms of the Pareto-
criterion of the redemption option. Finally, the project will be continued
after execution of the contract in the high and medium states. As the
result of the optional character of the venture capitalists exit by
redemption as opposed to his mandatory exit frorﬁ prior maturity, the
following findings from straight debt/preferred equity contracts with
redemption option also apply: The entrepreneur's utility is improved and
at the same time the venture capitalist’s utility is not diminished when he
exercises his redemption option in the medium state. For this reason, the
contract before redemption is not Pareto-efficient but Pareto-dominated
by the contract after redemption. To summarize, a convertible securities
contract with redemption option includes two options, that is, the
conversion option and the redemption option, and exercising both
options Pareto-dominates exercising neither option in the high and

medium states.
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Overall, including a redemption option and thus an optional exit for the venture
capitalist in the medium or "living dead” state improves a straight debt/preferred
equity contract and a convertible securities contract so that they weakly
dominate the respective contracts without redemption option, and the project is
continued after contract execution in the high and medium states. Additionally,
other than under a straight equity contract with redemption option, redemption
under these contracts Pareto-dominates redemption in terms of the venture
capitalist's and the entrepreneur’s utilities. No definite statement can be made

on combinations of straight equity and straight debt.

Proposition 8: (Redemption Option Inclusion). Including a redemption option in
straight debt/preferred equity and convertible securities contracts weakly
dominates not including a redemption option and a convertible securities
contract with redemption option, both in terms of the venture capitalist's and the
entrepreneur’'s utilities across all states of the world. The contracts after
redemption Pareto-dominate the contracts before redemption. Including a
redemption option furthermore avoids the discontinuation of the project in the

high and medium states.

Proof of Proposition8: The proof follows directly from the above

argumentation.

4.3.3.3 Liquidation Provisions

The model has so far mainly neglected the low state of the world by assuming
that the venture capitalist’s options apply at liquidation of the project as they do
in the profitable and “living dead” states. In reality, however, the parties usually
include liquidation provisions in the contract which define the parties’ payoffs at
project dissolution, as defined by Stylized Fact 5. The superscript LP denotes

the liquidation provision payoffs.
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Stylized Fact 5: {Liquidation Provisions). With help of a liquidation provision, it
is determined by contract that the venture capitalist holds a liquidation
preference over the entrepreneur at liquidation of the project. His liquidation
value or liquidation preference amounts to a multiple x>1 of his initial
investment plus a return on the capital invested net his initial investment. The
venture capitalist’s utility then equals

U (ag,bsf ) = (x +r=1)1,
where r <1 and R=r/. The entrepreneur is full residual claimant on the final

return.

In their detailed analyses of liquidation provisions in German and US venture
capital contracts, Hoffmann and Hoélzle (2003a) and Hoffmann and Holzle

(2003b) summarize the main characteristics of liquidation provision clauses:

e Liquidation provisions grant the venture capitalist a preference over the
final return from liquidation (“dissolution”) or from a sale of the portfolio
company (“deemed liquidation”).'®®

+ The amount of the venture capitalist’s liquidation preference is geared to
his capital invested in the portfolio company and often represents a
muttiple of circa one in German contracts and a multiple of between two
and five in US contracts of his investment or a preferred dividend plus a
return on the initial investment. The return in practice depends on the
venture capitalist’s specific interest rate for refinancing (circa 8-10%) or
on his expected annual rate of return (circa 30%)."%

o After the liquidation preference of the venture capitalist has been
satisfied, the entrepreneur is usually granted a subordinated liquidation
preference, the amount of which depends on the capital and intellectual
investments contributed to the portfolio company by the entrepreneur.
US venture capital contracts, however, usually do not include this

subordinated liquidation preference for the entrepreneur.'®

188 See Hoffmann and Hélzle (2003a), p. 113, and Hoffmann and Hélzie (2003b), p. 265.

' See Hoffmann and Hblzle (2003a), pp. 113-114, and Hoffmann and Hélzle (2003b), p. 266.
% See Hoffmann and Holzle (2003a), pp. 114-115.
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¢ The remaining return is then split pro rata between the venture capitalist
and the entrepreneur. Under US law, such liquidation provisions are
called “participating preferred”."®"

e German law allows to define that liquidation preferences are reduced or
do not apply if the proceeds from a sale of the portfolio company exceed

a certain amount.'%?

Without a loss of generality, these findings are summarized in Stylized Fact 5
with the exception of the pro rata allotment of cash flows. Underlying reason is
the fact that the venture capitalist's payoff already exceeds the total social

welfare by (x + r)l as a result of the entrepreneur’s transfer payment.

The analysis of the liquidation provisions as defined by Stylized Fact 5 across
all previously analyzed contracts yields the following interesting result. Since in
the low state it holds that 8 =0, the total social welfare is always negative and
amounts to the venture capitalist's sunk initial investment. Depending on the
contract design, it is split between the parties such that the venture capitalist's

payoff either equals his sunk initial investment -/ or a cumulated
interest/redemption payment from the entrepreneur minus the sunk initial

investment (r—1)/ =R—-/<0. However, assuming that the contract does not

allow the venture capitalist to exercise his redemption option in the low state,
his payoff equals (r—1)l only under a straight debt/preferred equity contract

with or without prior maturity, where his claim is senior to that of the
entrepreneur. Adapting the liquidation preference to German contracting
practice, it is assumed that x =1. At dissolution of the project in the low state,
the venture capitalist then obtains a payoff R-/ <0, which is the same as
under a straight debt contract and after redemption option exercise. Thus, the
definition of liquidation provisions allows the venture capitalist to obtain the
same payoff, even in the case where redemption is not possible in the low state.

It is therefore optimal for the venture capitalist to include both a redemption

¥ See Hoffmann and Hélzle (2003b), p. 263.
2 See Hoffmann and Hoizle (2003a), p. 114, and Hoffmann and Hélzle (2003b), p. 263.
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option and a liquidation provision in the financing contract. The entrepreneur as

full residual claimant on the negative final return has to pay out

Uy (855,055 ) = -R because she can be made liable for the value of the initially

received investment -/, and in the low state it is defined that R < /.

Proposition 9: (Liquidation Provision Inclusion). The venture capitalist's and
the entrepreneur's utilities under a liquidation provision equal those after the
exercise of a redemption option in the low state. These clauses are thus

substitutes in the liquidation case.

Proof of Proposition9: The proof follows directly from the above

argumentation.

434 Robustness

In order to check the obtained results for robustness, this section shows that the
model yields the same results under asymmetric information, additional
uncertainty, and different timing of investments.

4341 Asymmetric Information on Project Profitability

The revelation of information on the profitability of the project at date 1 has so
far been modelled in such a way that the profitability can be observed but not
verified by both parties. This accounts for the fact that the entrepreneur has
deeper project-specific information while the venture capitalist is better informed
of the market conditions. The underlying business opportunity and the market
conditions both represent the quality of the project, which is predicted in the
form of its profitability 6.

It can be argued, however, that the venture capitalist has gathered investment
experience from previous investments and therefore chooses to invest only in
projects with successful business opportunities. The profitability of the project
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then mainly depends on the market conditions. As a result, it is sufficient that
the information on project profitability is revealed asymmetrically to the venture
capitalist, but not to the entrepreneur, and is not verifiable by the venture
capitalist.

it is realistic to assume that this is the case. It can then be shown that with the
help of cash flow-related covenants the same results are obtained as above,
with only one financial instrument as exception: After nature has revealed 8 to
the venture capitalist, he decides whether to exercise his conversion and/or
redemption option or not. The entrepreneur can then observe the venture
capitalist's option decisions or the liquidation announcement. From the signed
contract, the entrepreneur furthermore knows the venture capitalist's payoffs in
each state of the world and under each contract and can adapt her effort level.
Unless the project is financed with a combination of straight equity and straight
debt, she can therefore identify that the project is in the high state of the world if
the venture capitalist exercises his conversion option (or does not exercise his
redemption option) because the above analyses show the venture capitalist to
exercise his conversion option under a convertible securities contract only in the
high state. She can furthermore identify that the project is in the medium state
of the world if the venture capitalist exercises his redemption option (or does not
exercise his conversion option) because the above analyses show the venture
capitalist to exercise his redemption option under straight equity, straight debt,
and convertible securities financing in the medium state. She can finally identify
that the project is in the low state of the world if the venture capitalist calls for
his liquidation preference or the project is written-off. The existence of at least a
conversion or a redemption option for the venture capitalist therefore constitutes
an information revelation mechanism to the entrepreneur. Under a straight
debt/preferred equity contract, the entrepreneur always chooses to invest the
same effort levels in the high and medium states of the world. Under a straight
equity contract, however, the entrepreneur may over-invest or under-invest in
the absence of a redemption covenant in the high and medium states because
his effort choice depends on 8. Under contracts including combinations of
straight equity and straight debt, in the special case where d =r, redemption

option inclusion does not reveal the state of the world because the venture
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capitalist prefers not to redeem his investment. If d # r, no definite statement

can be made on debt-equity combinations.

4.3.4.2 Additional Project Uncertainty

As in Schmidt (2003), the model can be extended to include another uncertainty
besides the realization of the project's profitability ¢. If the uncertainty resolves
after both parties have invested their efforts but before the contract is executed,

the final return P(a,b,l,&) can be interpreted as an expected value. By

assumption, both parties are risk-neutral. Therefore, their utilities from the final
return of the project equal the expected value thereof. %3 The additional
uncertainty appearing between dates 3 and 4 does therefore not change the
model’'s outcome.

If the risk-neutrality assumption is relaxed and it is assumed that the
entrepreneur’s risk preferences shift over time in such way that he becomes
more risk-averse with increasing project return, his utility under additional
project uncertainty is lower than under risk-neutrality. The difference between
the outcomes depends on the degree of risk-aversion and the certainty

equivalent.

4.3.4.3 Timing of Investments

Simultaneous investments as in this model reflect reality better than sequential
investments because the parties’ effort investments are not taken at a single
point in time but rather over a certain period. The venture capitalist's support in
the form of financial, strategic, management, administrative, and marketing
support takes place at several points in time or over several sub-periods, while
the entrepreneur continuously manages the project throughout the period.
Therefore, during this period — which is captured by date 3 of the model's

timeline — the parties’ investments can overlap partly or totally.

% See Schmidt (2003), p. 1157.
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These simultaneous effort investments can, however, also take place
sequentially within this time period and thus capture the reasoning by Schmidt
(2003) whereby the entrepreneur’s effort is more important in the beginning of
the project and the active support of the venture capitalist at the expansion
stage. However, modelling simuitaneous investments is not as restrictive as
modelling sequential investments. In Schmidt's (2003) model on sequential
investments, the venture capitalist's effort must not be invested after the
entrepreneur has invested all her effort, and this has been observed by the

venture capitalist, for the first-best results to hold."®*

44 Summary of Results

This section summarizes the main findings of the model, sorted by financial
instruments in the same order as in the preceding analyses, and derives a new
pecking order of venture capital contracting. Furthermore, it critically compares
them to findings presented in the related empirical literature on US and German
venture capital contracting.

Proposition 2 states that an optimal straight equity contract and an exercised
conversion option (as component of a convertible securities contract) allocate
the majority of equity shares in the project’s final return to the entrepreneur. The
venture capitalist receives a minority share and is, in return, over-compensated
for her relative productivity. While the entrepreneur’s large equity ownership
increases his incentive to invest effort in the project, it does not allow the
venture capitalist to exert control over the project.’®® However, as shown by
Kaplan and Strémberg (2003), the venture capitalist can be reallocated control
rights separately from the cash flow rights.’® The contracting parties would then
decide on a separate allocation of control rights to activities, from which agency
conflicts might potentially arise. Furthermore, according to Propositions 3 and 5,

a straight equity contract or convertible securities contract dominates a straight

% See Schmidt (2003), p. 1157.
% See Gompers (1997), p. 5.
% See Kaplan and Strémberg (2003), pp. 286, 294.
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debt/preferred equity contract in the high state of the world in terms of the
venture capitalist’s and the entrepreneur’s utilities. This implies that the venture
capitalist prefers to participate in the upside only if the project is profitable but to
protect his downside in the "living dead” and liquidation cases. Kaplan and
Strémberg (2003) empirically identify similar state-contingencies built into the
allocation of cash flow rights in US venture capital contracts. They find that
differences in the venture capitalist's cash flow rights, that is, the state
contingencies, are contractually defined to be lower for well performing portfolio
companies as well as late-stage and second-round investments, and higher for
bad performing as well as early-stage and first-round investments.'®” Contrary
to the findings in this paper, however, the contractual state contingencies in the
empirical paper by Kaplan and Strdmberg (2003) on US venture capital
contracts have been found to allocate an average cash flow stake between
24.3% and 31.1% to the entrepreneur, and an average cash flow stake between
46.7% and 55.5% to the venture capitalist. The entrepreneur thus never holds a
majority stake, and the venture capitalist does not necessarily hold a minority
stake if the project is profitable.'®® While these empirical results on the US
venture capital market are not supportive of this model’s findings, it is common
knowledge in the German venture capital market that in particular the
international venture capital private equity company 3i has started to commit

only to minority investments recently.

Propositions 3, 5 and 6 show that straight debt/preferred equity contracts are
weakly and strongly dominated by straight equity contracts and convertible
securities contracts in the high state of the world and straight equity contracts
with redemption option across all states of the world, both in terms of the
venture capitalist's and the entrepreneur’s utilities. The underlying reason is the
fact that they neither allow the debtholder or preferred shareholder to participate
in the final return of the profitable project nor prevent the project from being
discontinued in the “living dead” and liquidation cases, whereas it is continued
under straight equity financing. However, Propositions 7 and 8 point out that

straight debt/preferred equity contracts in combination with prior maturity or a

%7 See Kaplan and Stromberg (2003), p. 287.
%8 See Kaplan and Stromberg (2003), p. 288.
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redemption option dominate straight debt/preferred equity contracts and do not
invoke project discontinuation. While the exit at prior maturity is mandatory and
the contracting parties cannot necessarily be expected to define maturity
correctly upon the signing of the contract (date 0), the combination of straight
debt/preferred equity with a Pareto-optimal redemption option allows for a
flexible optional exit. Furthermore, preferred equity does not end at maturity and
can therefore only be exited by the venture capitalist through a redemption
option. These results therefore strongly suggest that straight debt/preferred
equity should only be employed together with a redemption option. According to
empirical findings by Kaplan and Stromberg (2003), straight debt is not
employed at all in US venture capital contracts.'®® Similarly, Hommel! et al.
(2003) report straight debt to be the financing instrument least frequently
employed by mainly non-public German venture capital companies.’® However,
Schéfer et al. (2004) find straight debt to be included in 45% of the considered
228 German sample contracts. Their sample consists of portfolio companies
supported by public promotional programs and can therefore not be considered
a good benchmark.?’! Since neither paper provides information on covenants
included in these contracts, no conclusion can be drawn on the optimality of

German venture capital contracting with straight debt/preferred equity.

Proposition 4 does not provide universally valid information on combinations of

straight equity and straight debt. However, in the special case where the debt

component is as high as in a regular straight debt contract (d = r) , the inclusion

of a redemption option does not improve both parties’ utilities over those under
a plain combination of straight equity and straight debt. The debt component
grants the venture capitalist the same payoff as a redemption option and,
resulting from the equity component, the venture capitalist additionally earns his
share in the final return of the project. Bascha and Walz (2002) present
empirical results whereby debt-equity mixes are contracted upon by 14% of

firms in their sample including 60 German venture capital companies, more

% See Kaplan and Strémberg (2003), p. 284.
° See Hommel et al. (2003), p. 328.
21 gee Schiifer et al. (2004), pp. 14, 18.
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frequently than straight debt used only by 6% of investors.?*? Similar to the
above discussion on straight debt/preferred equity contracts, no information is
included on covenants frequently combined with combinations of straight equity
and straight debt.

Propositions 5 and 6 find that a convertible securities contract is weakly
dominated by a straight equity contract with redemption option across all states
of the world in terms of the venture capitalist's and the entrepreneur’s utilities.
Additionally, a straight equity contract with redemption option facilitates long-
term project continuation, and a convertible securities contract causes project
discontinuation after execution of the contract in the medium state. While a
convertible securities contract guarantees the venture capitalist a higher utility
than a straight equity contract in the “living dead” state, it is even better for the
venture capitalist to exit the project via a redemption option and to thereby
enable the entrepreneur to generate her own private benefits of control.
However, the entrepreneur obtains better incentives under a convertible
securities contract than under a straight equity contract with redemption option
because the venture capitalist's exercise of the conversion option is Pareto-
optimal but that of the redemption option is Pareto-dominated. As a result, a
straight equity contract with redemption option outperforms a convertible
securities contract in the two contract properties long-term project continuation
and Pareto-efficiency of option exercise. Furthermore, according to
Proposition 8, a straight equity contract with redemption option equals a
convertible securities contract with prior maturity or with redemption option in
terms of the venture capitalist's and the entrepreneur’s utilities. A redemption
option allows for a flexible optional exit by the venture capitalist as opposed to a
mandatory prior maturity exit. Both contracts encourage project continuation
after execution of the contract and only convertible securities with redemption
option lead to a Pareto-optimal exercise of the included conversion and
redemption options. Therefore, a convertible securities contract with redemption
option outperforms a straight equity contract with redemption option in the
contract property Pareto-efficiency of option exercise. These results suggest

%2 gee Bascha and Walz (2002), p. 13.
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that a straight equity contract with redemption option (1) can easily be designed
to replicate or outperform a convertible securities contract with or without prior
maturity or redemption option in terms of the parties’ utility magnitude, (2) can
fulfil the entrepreneur’'s super-ordinate goal of long-term project continuation
after execution of the contract, but (3) cannot implement Pareto-efficiency of
option exercise by the venture capitalist and therefore fails to provide the
entrepreneur with additional effort incentives. Regarding empirical evidence,
Kaplan and Strémberg (2003) find that redemption rights are included in 78.7%
of their US sample contracts, of which 96.7% use any form of convertible
securities.?® It can be concluded that redemption options are almost always
included in convertible securities contracts in the US venture capital market.
Brettel et al. (2004a) find redemption rights to be included only in 22% of in their
114 German sample contracts, with 46% of contracts financed using straight
equity.>® While this is evidence that redemption options are contained in less
than one quarter of German venture capital contracts, these findings do not
allow drawing conclusions on the frequency of redemption option inclusion in

straight equity contracts.

Proposition 9 shows that liquidation provisions define the same payoffs to the
contracting parties as an exercised redemption option. They reduce the venture
capitalist's loss by increasing that of the entrepreneur in line with her limited
liability in the low state of the world. Hence, liquidation provisions should always
be included in a venture capital contract to protect the venture capitalist's
downside, as long as liquidation preferences are not automatically defined by
the straight debt or preferred equity contract. These findings correspond to
empirical evidence by Kaplan and Strémberg (2003), whereby liquidation rights
are included in 100% of the 213 US sample contracts and 71.2% of liquidation
rights are defined to exceed the venture capitalist's cumulative investments. 2%
Conversely, Brettel et al. (2004a) report a frequency of inclusion of 42.1% in

their German sample contracts but does not include information on liquidation

203 gSee Kaplan and Strémberg (2003), pp. 286, 291.
24 See Brettel et al. (2004a), p. 645.
® See Kaplan and Stromberg (2003), p. 288.
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values.?® This may be evidence of malpractice on the part of German venture
capitalists.

These results can be summarized in the form of a new pecking order of venture
capital contracting. As Neff (2003) points out, the well-known pecking order
hypothesis by Myers (1984) and Myers and Majluf (1984) ranks the financing
alternatives for companies that have attained a certain size and position in the
market and have possibly publicly issued stock. These companies have arrived
at a later stage of the financial growth cycle and therefore — if they decide not to
use internal funds — prefer external debt over external equity to finance a new
investment opportunity. Since young, small, and high-growth companies bear
high risks of failure and asymmetric information, they are not necessarily given
access to external debt and external equity. This suggests that venture capital
finance is of particular importance for start-up firms, and the original pecking
order hypothesis is not applicable.?”” This is underlined by Garmaise (2001),
who demonstrates the existence of a pecking order of securities applying for
young firms which is in direct contrast to the pecking order suggested by Myers
(1984). He shows that entrepreneurs prefer to grant an investor the request for
junior equity over debt.?®® Similarly, the new pecking order of venture capital
contracting derived from the above analyses provides venture capitalists with a
ranking of certain contract designs, which constitute incentive-compatible self-
enforcing contracts despite large informational asymmetries between the
contracting parties. These contracts are ranked on the basis of the underlying
three contract properties used for contract comparisons: utility magnitude, long-
term project continuation, and Pareto-efficiency of option exercise, where the
latter is extended to consider the inclusion of an option — no matter whether
Pareto-optimal or Pareto-dominated — better than no option. Liquidation
provisions are assumed to be automatically included in straight debt and
preferred equity contracts and are therefore not mentioned explicitly with
convertible securities contracts. Furthermore, instead of including a redemption

option, the venture capitalist can define a less flexible but comparable prior

2% See Brettel et al. (2004a), p. 645.
27 See Neff (2003), pp. 109-110.
% See Garmaise (2001), p. 2.
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straight debt contract maturity in convertible debt contracts.?*® The new pecking
order ranks the analyzed augmented contracts as follows: The venture capitalist
and the entrepreneur should first sign a financing contract including convertible
securnities with redemption option, second a straight equily contract with
redemption option and liquidation provisions, third a straight debt contract with
prior contract maturity, and fourth a straight debt/preferred equity contract. The
reasoning behind this pecking order is the following: Convertible securities
contracts with redemption option outperform straight equity contracts with
redemption option and liquidation provisions with respect to the option Pareto-
criterion while the other contract properties are equal. Straight equity contracts
with redemption option and liquidation provisions outperform straight debt
contracts with prior maturity with respect to the magnitude of utilities and the
option Pareto-criterion while the other contract property is equal. Straight debt
contracts with prior maturity outperform straight debt/preferred equity contracts
with respect to all contract properties. Straight debt/preferred equity contracts
with redemption option also strictly outperform straight debt/preferred equity
contracts across ail three contract properties but Pareto-dominate straight
equity contracts with redemption option and liquidation provisions. For this

reason, they are not included in the pecking order.

2% For an illustration of the new pecking order of venture capital contracting, see Figure 4-3.
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Convertible securities contract
with redemption option ©

Straight equity contract
with redemption option
and liquidation provisions

Contract Property Dominance @

Straight debt contract
with prior contract maturity

Straight debt/preferred equity contract

* Dominance with respect to at least one of the three contract properties: Magnitude of utilities, project continuation,
and Pareto-efficiency of option exercise
& A convertible debt contract can also be designed with a correctly defined prior straight debt contract maturity

Figure 4-3: Pecking Order of Venture Capital Contracting

With respect to the initial research question it can be summarized that the
pecking order indicates that a straight equity contract with redemption option
can create a better incentive structure than that created by a convertible
securities contract. However, in markets where convertible securities contracts
are always combined with a redemption option, straight equity contracts with
redemption option cannot replicate these incentives. The question therefore
arises whether German venture capital contracts on the basis of convertible

securities and straight equity financings frequently include redemption options.

For this reason and because the above comparisons of the model’s results with
existing empirical evidence has made clear that the model’s findings can mainly
not be assessed using existing findings on venture capital contracting in the
German market, a detailed empirical analysis of augmented contract design
using financing instruments and cash flow-related covenants by German
venture capital companies is necessary for assessing the incentive-compatibility

of their current contracting practice and for providing them with instructions on
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how to design incentive-compatible contracts similar to convertible securities

contracts.

4.5 Conclusions

This model extends the existing theoretical literature on venture capital
contracting to a detailed analysis of the interaction of covenants and financial
instruments in the allocation of cash flow rights and the resulting incentive
mechanisms to the involved parties. The setup represents a synthesis of the
models by Schmidt (2003) and Repullo and Suarez (2004) as well as stylized
facts on venture capital finance. It thereby reflects venture capital reality better

than previous models. Its findings are robust to a variety of changes in the setup.

The model presents as main finding that straight equity contracts in combination
with a redemption option and possibly liquidation provisions can at least
replicate the payoff structure of convertible securities contracts with and without
redemption option as well as ensure project continuation for the entrepreneur.
Only stand-alone convertible securities contracts cause project discontinuation.
However, straight equity contracts with redemption option do not fulfill the
Pareto-criterion of redemption option exercise, while convertible securities
contracts fulfill the Pareto-criterion of conversion and redemption option
exercise. As a result, straight equity contracts with redemption option
outperform convertible securities in terms of their incentive structure but are
outperformed by convertible securities with redemption option. This hierarchy of
contract designs is extended to a new pecking order of venture capital
contracting, which provides the venture capitalists with guidelines to incentive-

compatible contracting with entrepreneurs.

The implications of the model are consistent with the empirical findings on the
US venture capital market: US market participants include convertible securities
and redemption options in almost total contracts. However, there so far exists
no empirical evidence on German augmented contracting practices. This will be

presented in Chapter 5.
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5.1 Introduction

This chapter offers new insights into the real-world practices of contract
negotiations and design between venture capital companies and their portfolio
companies in the German venture capital market. Similar to the theoretical
model in Chapter 4, its focus lies on the contractually defined allocation of cash
flow rights to the contracting parties. It therefore adopts an augmented
contracting approach in order to consider not only the cash flows resulting from
financial instruments but also those determined by cash flow-related covenants.
It additionally analyzes determinants of contract design, which relate to
characteristics of the venture capital company. The separate aliocation of
control rights is also reported, despite the fact that control rights are not at the

center of the analysis.

The study builds on the research question of the theoretical analysis in
Chapter 4, which proposes that the incentive structure created by straight equity
financing in combination with specific covenants is suited to effectively replicate
the optimal allocation of cash flow rights obtained with convertible securities.
This view has also been expressed by this survey’s participants.?'® Since
straight equity defines linear payoff functions for the contracting parties while

convertible securities define non-linear payoff functions, '

it can be argued that
straight equity has to be combined with at least one cash flow-related covenant
if it is to replicate the convertible securities’ kinked payoff function. In order to
isolate the frequently employed combinations of straight equity and cash flow-
related covenants, five contracting patterns on the basis of different financiai
instruments are identified. Subsequently, determinants of the choice of

contracting patterns by the venture capital companies are searched for within

20 13.95% of survey participants report that they do not finance all investments with
convertible securities because they are highly complex financial instruments. See Table
5-24.

1 gee Bascha and Walz (2000), p. 412.
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their characteristics. On the one hand, venture capital company characteristics
are the least analyzed determinants in empirical literature. On the other, the
data collected by means of a self-report survey among venture capital
companies does not permit the inclusion of further determinants such as legal,
tax, and institutional environments or portfolio company characteristics and
related agency problems. 2> Altogether, the empirical study therefore

researches the following questions:

¢ |s straight equity the main financial instrument in German venture capital
contracts, as existing empirical evidence suggests?

e How are German venture capital contracts structured? Can consistent
patterns in combinations of financial instruments (esp. straight equity)
and cash flow-related covenants be identified?

e What are the determinants of contractual architecture? Taking into
account the limitations of the survey data on venture capital portfolios,
which variables describing the venture capital companies’ characteristics

determine contract design?

These questions are summarized by the expectations?'® and hypotheses, which

have been developed in Chapter 3.2'

Expectation 1 Straight equity is the main financial instrument in the German venture
capital market.

Expectation 2 Straight equity is used in combination with at least one non-ubiquitous
cash flow-related covenant.

Hypothesis 1 Sophisticated venture capital companies use convertible securities as
dominant financial instrument in their contracts.

Hypothesis 2 The investor types of venture capital companies determine the
implemented contractual architecture.

Hypothesis 3 The ownership categories of venture capital companies determine the

implemented contractual architecture.

Table 5-1: Expectations and Hypotheses

212 For an overview of empirical literature on determinants of venture capital contract design,
see Table 3-3.
For an explanation of expectations, see Section 3.1.
For an overview of the formulated expectations and hypotheses, see Table 5-1.
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These expectations and hypotheses are tested and confirmed with help of data
from a survey among 43 German venture capital companies with a total of 1063
portfolic companies. Firstly, descriptive statistics on the frequency of use of
common financial instruments and covenants as well as contract negotiations
are presented. Secondly, with a combination of cluster, factor, and discriminant
analyses, a novel methodological approach to the context of venture capital
contracting is introduced in order to identify consistent patterns in augmented

contracting as well as their determinants.

The novelty of the approach originates from the fact that it significantly extends
methodologies applied in the most closely related empirical work on patterns in
venture capital contracting and their determinants. Kaplan and Strémberg
(2003) present a detailed study of US venture capital contracts, of which 94.9%
include convertible preferred equity. Therefore, their descriptive statistics on
covenant inclusion directly relate to convertible securities.?'® Cumming (2002b)
summarizes his logit regression results on European venture capital contracts
as observed combinations of a financial instrument (straight equity or
convertible preferred equity) with control rights, contingencies, a certain exit
channel, and the venture capital companies’ stage focus. He thereby not only
vaguely forms contracting patterns but also distinguishes between them with the
help of a characteristic of the venture capital companies.?'® Kaplan et al. (2003)
apply multivariate regression analyses to a dataset on contracts from 23 non-
US countries and show that convertible preferred equity contracts are written by
sophisticated investors with respect to venture capital company characteristics
such as size, age, and investment experience.?' On the determinants of
contract structure, Isaksson et al. (2004) combine factor and discriminant
analyses to categorize covenants used by Swedish venture capital companies
and identify determinants of covenant factor usage such as the venture
capitalists’ investor type and ownership category. 218 These analyses fail to

identify actual contracting patterns which do justice to a broader scope of

215

6 See Kaplan and Strémberg (2003), pp. 284, 288-288.

See Cumming (2003), p. 19.
217 gee Kaplan et al. (2003), p. 21.
28 gSee Isaksson et al. (2004), pp. 59-62.

X
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employed financial instruments. This, however, is particularly relevant in
European and especially in German venture capital contracts. Furthermore,
they do not include more than three venture capital company characteristics
and analyze them as to their influence on the choice of contracting patterns. In
this chapter, applying cluster analysis for the first time to venture capital
contracting enables the identification of several standard contracts in the
German market. In addition, factor and discriminant analyses categorize the
venture capital companies’ characteristics into factors and identify those factors
distinguishing most between the clusters. Not only have these three analyses
so far not been combined in research on venture capital contracting but they
also allow for unique contract interpretations. Consequently, the chosen
methodological approach contributes substantially to the literature by providing

unprecedented insights into contract design.

The analysis determines four main combinations of a financial instrument
(convertible securities, preferred equity, straight equity, and combinations of
debt and equity) with cash flow-related covenants. It confirms existing evidence
that straight equity is the main financial instrument in the German market and
shows that straight equity contracts so not include any additional cash flow-
related covenants in their contracts that are not also included in all other
identified contractual patterns. A judgment on the cash flow incentives created
by these contracts, however, cannot be pronounced uniess these results are
compared to related contract-theoretical findings from Chapter 4. The findings
on contract determinants are summarized in the form of a contract ranking in
the order of venture capital investor sophistication: German convertible
securities investors are most sophisticated in terms of size and domestic as well
as international investment experience, followed by straight equity investors
with only domestic investment experience. Legal restrictions are proven not to
play a predominant role in the choice of contract designs.

The rest of the chapter is organized as follows. Section 5.2 describes the data
and the applied research methodology. Section 5.3 presents empirical results:
Section 5.3.1 displays descriptive statistics on contract negotiations and

components, Section 5.3.2 identifies patterns in contract design, and
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Section 5.3.3 discusses determinants of contract architecture. Section 5.4

summarizes the findings, and Section 5.5 concludes.

5.2 Sampling and Methodology
5.21 Data Collection and Sample

This study is the first empirical analysis to comprehensively analyze contract
negotiations and design in the German venture capital market. No public data is
available on the issue. Therefore, on the basis of earlier venture capital survey
research,?'® a questionnaire??® was developed and, with support of the German
Private Equity and Venture Capital Association (BVK), sent to the top
management of 169 German venture capital companies in November 2003.
These companies had been selected or identified according to the criteria (1)
membership in the BVK and/or (2) participation in the previous surveys. Since
the BVK directory does not distinguish between venture capital and private
equity companies, the questionnaire was sent to all identified companies. The
survey sample does, however, not include any company with pure buy-out
focus. The survey attained a response rate of 30.18% — slightly below that of
the abovementioned preceding surveys —, thereby covering approximately one
third of the market defined relevant. Of the returned 51 questionnaires, eight
were excluded from the analysis due to extensive incompleteness and outlier
deletion in the cluster analysis. The study thus relies on a sample of 43 venture
capital companies (or 25.44%).221 This sample size is comparable to research

on related issues by Bascha and Walz (2002), where n,, =47, and Isaksson et

al. (2004), where n=27. The survey questions were asked at the level of the
venture capital companies’ portfolio of investments and thus cover the
aggregate investment and contracting behavior of participating venture capital
companies, thereby incorporating a total of 1063 venture capital investments.?2?

Data on single venture capital investments and related contracts was not raised.

Feinendegen et al. (2001); Hommel et al. (2003).

For a copy of the questionnaire, see Appendix D.

For an overview of sample selection and composition, see Table 5-2.

This volume of data is consistent to that reported by other empirical papers. For an
overview of sample sizes in the related empirical literature, see Appendix A.
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BVK No BVK  Anonymous

Sample Total Members  Members Participants

Contacted Venture Capital Companies 169 158 11

Returned Questionnaires 51 44 1 6
Response Rate: 30.18%

Excluded Questionnaires
Incomplete Questionnaires 5 4 0 1
Cluster Analysis: Outlier 3 3 0 0

Total 43 37 1 5

Table 5-2: Sample Selection and Response

5.2.2

Sample Firm Descriptives

This section presents descriptive analyses of variables?® on the sample firms.

Firstly, the participating venture capital companies are characterized by means

of their investor type, ownership category, operating years and number of

employees.?** Secondly, their investment activity is summarize

d 225

23 The variables in this study are operationalized in the form of nominal, ordinal (Likert) or
interval scaling and are non-normally distributed. Kolmogorov-Smirnov tests (with Lilliefors
significance correction) and Shapiro-Wilk tests for the composite hypothesis of normality
show significant values for alt variables {with one constant exception), stating that the given
distributions deviate from normal distribution. Nevertheless, for the majority of variables,
skewness and kurtosis values are within tolerable ranges from their values under normai
distribution. For this reason, mean values are reported for interval-scaled variables
throughout this chapter. For detailed information on the operationalization of variables and

on their skewness and kurtosis, see Appendix B.

24 For descriptive statistics on sample firm characteristics, see Table 5-3.
For descriptive statistics on the sample firms’ investment activity, see Table 5-4.
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c B c 5 § é 3 ‘2
Sample Firm S 3 33 £ g 2 € 33
. . @ 2 S o c < b= S o o

Characteristics s = as s = DO =z Q=
Investor Type

Early-Stage Inv. 18 41.86%

Late-Stage inv. 12 27.91%

Generalist 13 30.23%

Other 0 0.00%
Ownership Category

Captive Inv. 12 27.91%

Affiliated Inv. 3 6.98%

Independent Inv. 23 53.49%

Public Sector inv. 3 6.98%

Other 2 4.65%
Operating Years 9.02 6.00 5.80 1 30 7.79
Employees 13.60 800 8.50 1 100 17.01

Table 5-3: Descriptive Statistics on Sample Firm Characteristics

5.2.2.1 Descriptive Statistics on Sample Firm Characteristics

The investor type refers to the investment preferences of a venture capital
company with regard to the development stage of its portfolic companies. The

following investor types can be distinguished:?2®

s FEarly-stage investor: Venture capital company focusing on investments
in the seed and start-up stages.

e [ ate-stage investor: Venture capital company focusing on investments in
the expansion, bridge, turnaround, secondary placement, and possibly
buy-out stages.

e Generalist: Venture capital company investing actively across all

investment stages without distinct stage focus.

In the sample, 41.86% of venture capital companies are early-stage investors,

27.91% are late-stage investors, and 30.23% are generalists. The three investor

25 See BVK (2004c), pp. 4, 6-7, and EVCA (2002), pp. 8, 10, 12.
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types are therefore almost equally represented. No other investor type is

reported.

The ownership category of a venture capital company refers to its ownership
structure and the resulting controlling and/or dominating shareholders. Four

main categories are reported:??’

e Captive investor: Venture capital company which is a subsidiary
company of a financial institution or corporate entity: One shareholder
holds more than 50% of the venture capital company’s shares.??®

o Affiliated investor: Venture capital company which is an associated
company of a financial institution or corporate entity: At least one
shareholder holds 20% or between 20% and 50% of the venture capital
company’s shares.??®

+ Independent investor: Venture capital company which is not controlied by
another company, neither a parent company nor an influence-exerting
affiliated company: No shareholder holds 20% or more of the venture
capital company’s shares.

o Public sector investor: Venture capital company which is “affiliated to
government, local authorities, or other state enterprises having a mission
to promote particular policies, such as innovation, regional development,

[or] employment”.Z*°

Independent investors are best represented in the sample with 53.49%,
followed by captive investors with 27.91%, and affiliated and public sector
investors with only 6.98% each. Two participants report having an ownership
structure other than the above: One company is publicly listed, the other is a

financial institution itself.

27 See BVK (2004c), pp. 3, 7, EVCA (2002), pp. 3, 11, and Christofidis and Debande (2001),
p. 9.

28 gee § 271.2 HGB in conjunction with § 290.2.1 HGB.

2% gee §271.1.3 HGB in conjunction with § 311.1.1 HGB.

20 christofidis and Debande (2001), p. 9.

8
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Both investor type and ownership category are characteristics of venture capital
companies which may change over time. Despite the fact that this does not
necessarily apply universally, they are therefore considered as developing
rather than static characteristics throughout this chapter:?*' Venture capital
companies may shift their investment focus from early-stage investments to
late-stage investments and a generalist investment approach as result of a
growth in funds available and greater investment experience. Similarly, venture
capital companies may change their ownership category from a captive to an
affiliated and an independent status as result of their growth and investment
experience in a certain industry, technology, or niche market. Their corporate or
other shareholders subsequently reduce their stake in the venture capital
companies because these no longer uniquely cover the investors’ investment
criteria and needs. Both developments may also be facilitated by merger or
acquisition activities among venture capital companies, possibly with

international investors thereby entering the German market.2*2

These developments are exemplified by the examples of German venture
capital companies illustrated below.?*® In addition, data on the venture capital
market confirms these developments: Since market consolidation began in
2002, the relative importance of late-stage investments as opposed to early-
stage investments in the German venture capital market has increased from
58.8% in 2002 to 67.3% in 2004.%** The relative importance of independent
investors as opposed to affiliated and captive investors in the German venture

capital and private equity markets has increased from 58.3% in 2002 to 63.9%

21 |n the following, the variables “Investor Type* and “Ownership Category” are considered as

ordinal instead of categorical variables. See Appendix B.

Public venture capital investors have shown to continuously remain in public ownership in
the German market. See Leopold et al. (2003), pp. 73-80. They therefore represent an
exception from the above assumed development of the venture capital companies’
ownership status. However, due to their smali representation in the sample, public venture
capital investors do not form the dominant ownership category in any contractual pattern or
cluster identified in Section 5.2.3.1. For this reason, a metric scaling for the variable
“Ownership Category” in the subsequent factor and discriminant analyses in
Sections 5.2.3.2 and 5.2.3.3 can be assumed.

For selected examples on the investor type and ownership category development of
German venture capital companies, see Figure 5-1.

The relative importance of late-stage investments is calculated on the basis of the
respective annual new investment volumes in 2002 and 2004. See BVK (2005a), p. 20, or
Figure 2-3.

232

233
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in 2004, whereby the relative importance of affiliated investors decreased only
from 5.42% to 4.18% but that of captive investors decreased from 36.3% to
31.9%.2%° These observations support the choice of ordinal scaling of the
variables “Investor Type” and “Ownership Category” throughout the rest of this
chapter.

25 The relative importance of independent, affiliated, and captive investors is calculated on the
basis of the respective annual new investment volumes in the venture capital and private
equity markets in 2002 and 2004. Public and other venture capital and private equity
companies are excluded. Separate data for the venture capital market only is not available.
See BVK (20052), p. 14, and BVK (2003), p. 13.
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Figure 5-1: Development of Investor Type and Ownership Category of Selected German
Venture Capital Companies Over Time

The number of operating years in the German venture capital market reports

the age of a German-based venture capital company. The average number of

with a

operating years (year established) across the sample is 9.02 (1995),

range of 1.23 years (2003) to 16.81 years (1987) defined by the sample
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standard deviation, and a reported maximum of 30 years (1974). The sample
thus contains a majority of rather young but also a non-negligible proportion of
older venture capital companies. This becomes obvious when looking at the

distribution of the 43 participating companies across the five major periods in

H H .236
the rather short history of the German venture capital market:
% ~
40% 37.21%
Boom
{Neuer
Markt).
3 30%
2 2558
g %
]
E Con-
g soli-
® 20% - da-
-4 tion.
g 16.28%
3
g 11.63% Second period of
H e remarkable growth
g 9.30% (German
a 10% 4 First period of reunification).
5 remarkable growth.
Establishment of first venture
capital companies in Germany.
0% T —— —
1965 1969 1973 1977 1981 1985 1989 1993 1997 2001

Figure 5-2: Sample Firm Establishment across German Venture Capital Market History

The number of employees is reported at a sample average of 13.60 employees.
The sample standard deviation defines a range of 1 employee to 30.61
employees. Hence, the majority of participating companies is small to medium-
sized with respect to the number of employees. However, a reported maximum

of 100 employees shows that large firms are also included in the sample.

5.2.2.2 Descriptive Statistics on Investment Activity

On average, sample firms have invested 57.78% of their raised funds in

portfolio companies. In their portfolio, they manage 24.72 investments, of which

26 gee Leopold et al. (2003), pp. 42-78. For a distribution of sample firn age or operating
years in the German venture capital market, see Figure 5-2.
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2.10 (1.64) are new investments undertaken in 2003 (2002). Investment size
ranges from an average minimum investment of EUR 1.6 m to an average
maximum investment of EUR 29.98 m. 25.81% of investments do not exceed
the size of EUR 1 m, 69.44% range between EUR 1 m and EUR 10 m, and the
remaining 4.75% between EUR 10 m and EUR 50 m.

Concerning international investing, “investment activity” in this context refers to
investing in at least one foreign country without physically locating in that
country. "Physical presence” is the physical location of the company and a team
in at least one foreign country, that is, setting up a branch office in another
country, acquiring a foreign venture capital company or engaging in an
international joint venture/alliance. Across the sample, 30.23% of venture
capital companies invest internationally by means of mere investment activity in
at least one foreign country and 9.30% by means of investment activity and

physical presence in at least one foreign country each.?*’

27 n this survey, physical presence is always combined with investment activity in at least one
other country.
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c p—
8 T .~
3 § 25
= © « 2
< & & g E & 2 g3
. 3 2 3 £ % - E 58
Investment Activity = = 0] s = 73] z a®
Funds Invested 57.78% 50.00% 53.85% 10.00% 100% 0.24
(as % of Funds
Raised)
investments under 2472 11.00 10.83 2 220 35.46
Management
New Investments
2003 210 2.00 1.74 0 6 1.85
2002 1.64 1.00 1.32 0 7 1.74
Investment Size
Preferences
Minimum 1.60 0.70 0.70 0.00 10.00 2.01
(in EUR m)
Maximum 2998 500 5.60 0.15 500.00 99.05
(in EUR m)
Distribution of
Investment Size
<EUR1m 25.84% 10.00% 10.00% 0.00% 100%  0.33 25.81%
EUR 1m—10m  69.52% 81.00% 81.33% 0.00% 100% 0.32 69.44%
EUR 10m—20m 3.92% 0.00% 0.62% 0.00% 70.00% 0.12 3.91%
EUR 20m—50m 0.24% 0.00% 0.24% 0.00% 5.00% 0.01 0.24%
< EUR 50m 0.60% 0.00% 0.24% 0.00% 20.00% 0.03 0.60%
International Investing
Investment 13 30.23%
Activity
Physical 4 9.30%
Presence

Table 5-4: Descriptive Statistics on Investment Activity

5.2.3 Research Methodology

The sample size of 43 venture capital companies does not limit the analysis to
descriptive statistics but aliows the use of carefully executed structure-
discovering and structure-testing methods:?* As a first step, a cluster analysis
is conducted to identify consistent patterns of contract design. As a second step,
variables describing the venture capital companies’ characteristics are grouped
with help of a factor analysis. And finally, a discriminant analysis is applied to

28 see Bascha and Walz (2002), pp. 17-24, and Isaksson et al. (2004), pp. 55-56.
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identify those factors discriminating between clusters. The following sections
discuss the applied techniques as well as strengths and weaknesses of the

analysis.

5.2.3.1 Cluster Analysis

The term “cluster analysis” encompasses different explorative, taxonomic
methods classifying data into mutually exclusive a priori unknown ciusters on
the basis of all underlying variables. In this specific case, the analysis targets
the identification and explanation of groups of venture capital companies within
which contract design is relatively homogeneous and amongst which it is
refatively heterogeneous. The necessary steps of analysis undertaken are

explained in the following.

5.2.3.1.4 Variables

An important characteristic of cluster analysis is the fact that all variables enter
the analysis at equal weight.>® Since the above reasoning suggests a similar
importance of financial instruments and covenants on cash flow allocation, this
is realized by including 6 variables each in the analysis.?*® For each venture
capital company, these variables are operationalized with interval spaling such
that they indicate the percentage of contracts with current portfolio companies
which include the financial instrument or cash flow-related covenant used as
name for the respective variable. The variable “Other (Financial Instruments)” is

excluded due to its low relative frequency of 0.62%%*'.

239

" See Backhaus et al. (2003), p. 480.

For the included cluster analysis variables, see Table 5-5. Variable descriptives follow in
Section 5.3.1. For detailed variable information, see Appendix B.

21 gcaled mean as displayed in Table 5-22.
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Cluster Analysis Variables

Financial Instruments Covenants: Cash Flow Allocation
1 Straight Equity Conversion Provisions
2 Preferred Equity Co-Sale Agreements
3 Debt Dividend Provisions
4 Combinations of Debt and Equity Liquidation Rights
5 Convertible Securities Redemption Rights
6 Silent Partnerships Staged Financing

Table 5-5: Cluster Analysis Variables

5.2.3.1.2 Outliers

Cluster analysis is easily distorted by cases which clearly differ from the rest.
“[These o]utliers can represent either (1) truly “aberrant” observations that are
not representative of the general population, or (2) an undersampling of actual
group(s) in the population that causes an underrepresentation of the group(s) in
the sample."242 To avoid distortions of cluster structure in this study, three cases
(24, 32, 49) are detected by means of single-linkage procedure®®®, classified as

“aberrant observations” and excluded from the analysis.

5.2.3.1.3 Distance Measure

Inter-object dissimilarity is quantified mainly with help of distance measures.
They calculate proximity or (absolute) distance between objects across all
variables. In this analysis, squared Euclidean distance is applied which
calculates the squared geometric or straight-line distance in muitidimensional

space: 2

22 Hair et al. (1998), pp. 482483,
23 For an explanation of the single-linkage method, see Section 5.2.3.1.4.
2 see Bortz (1999), pp. 550-551.
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P
d((-},,(-;,):Z:(x,,—x,l.)2 (5.1)
=1
with  d(e;e;) squared Euclidean distance measure between objects,
e (e) object,
Xi (Xp) observation of objects e; (e)) at variable J,
P number of variables.

It is selected because it places greater weight on objects that are further apart
than, for example, the city-block metric. Squared Euclidean distance is also the

recommended distance measure for the chosen Ward clustering algorithm 24

5.2.3.1.4 Clustering Algorithm

On the basis of a distance matrix calculated with the squared Euclidean
procedure, a clustering algorithm merges objects into clusters. In this study,
polythetic algorithms apply which, as opposed to monothetic algorithms, use
more than one variable for clustering. Ward’s method is used as clustering
algorithm because it creates the best partition and finds clusters with a
comparable number of objects.?*® Like single-linkage, it is a hierarchical or step-
wise and aggiomerative method starting with each object as a cluster and step
by step fusing similar clusters until only one cluster with all objects remains. The
methods differ, however, in the definition of cluster similarity. Ward’s (minimum
variance) method defines similarity of clusters as the minimum increase in

variance upon aggregation of two clusters:2¥

25 see Hair et al. (1998), p. 486, and Bihl and Zéfel (2002), p. 502.
26 gee Backhaus et al. (2003), pp. 516-517.
7 gee Bortz (1999), p. 558.
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D(C.C) =S (%, - %, ) (5.2)
n+n, =
with  D(C;,C) distance or dissimilarity measure between Clusters C; (C)),
n; (n) number of objects in cluster C; (C)),
X, (%) average observation of variable / across the n; (n;) elements

of cluster C; (C).

The single linkage method, used to identify outliers, defines similarity of clusters
as the minimum distance between any object in one cluster and any object in
another given by

D(C.C))=_min_{d(e,e))}. (5.3

8;€C,0;eC;

5.2.3.1.5 Number of Clusters

The number of clusters is determined by the researcher. Despite the fact that he
can thus freely decide between manageability (few clusters) and homogeneity
(many clusters), the final number of clusters should above all be determined by
the following statistical criterion: The cluster solution is defined as a number of
clusters where the next stage of agglomeration causes the cluster similarity
(here: Ward) measure to make a first relatively large jump. 2® in the
agglomeration schedule, this is the case in stage 38.2*° This five-cluster solution
is also graphically represented as a first large jump before the next
agglomeration step in the dendrogram. This is a tree graph visualizing objects
(horizontal axis) and steps (vertical axis) of the agglomerative hierarchical

clustering procedure.?*

28 5ee Backhaus et al. (2003), p. 522.
9 Eor an illustration of the agglomeration schedule, see Table 5-6.
20 For an illustration of the dendrogram, see Figure 5-3.
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Ward’s Method (Squared Euclidean) Agglomeration Schedule

Coefficients

Clusters Combined (Ward Similarity Number of
Stage Cluster 1 Cluster 2 Measure) Clusters
1 31 32 0.763 1
2 28 43 1.869 2
3 14 41 3.095 3
4 2 24 4.619 4
5 8 37 6.188 5
6 35 39 7.761 6
7 17 21 9.411 7
8 10 29 11.101 8
9 19 33 13.181 9
10 30 34 15.367 10
11 6 15 18.171 1
12 17 27 21.057 11
13 5 31 24.149 11
14 2 23 27.281 11
15 25 26 31.114 12
16 13 40 34.961 13
17 7 20 39.015 14
18 10 14 43.257 13
19 4 19 47.631 13
20 35 38 52.078 13
21 8 18 56.812 13
22 11 28 61.674 13
23 3 11 67.797 13
24 8 42 73.956 13
25 12 35 80.135 13
26 2 22 86.914 13
27 6 9 94.084 13
28 7 8 102.076 12
29 4 16 110.267 12
30 10 30 118.976 1
31 3 25 128.737 10
32 10 17 139.231 9
33 1 13 150.412 9
34 3 36 163.357 9
35 4 5 178.190 8
36 3 6 200.564 7
37 1 2 229.665 6
[38 4 7 259.113 5 ]
39 3 10 300.401 4
40 4 12 348.061 3
41 1 4 416.415 2
42 1 3 504.000 1

Table 5-8: Agglomeration Schedule
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Figure 5-3: Dendrogram

5.2.31.6 Kruskal-Wallis Test

The Kruskal-Wallis test for k (k > 2) independent samples is a generalization of
the Wilcoxon-Mann-Whitney test for two independent samples. It is a non-

parametric, distribution-free test which compares sample medians to analyze
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whether the samples stem from different populations. Thus, the null hypothesis
states that the samples come from identical populations. It is employed because,
unlike analysis of variance tests, it does not make the assumption that the
underlying data is normally distributed. In this analysis, the null hypotheses
states that the frequencies of use of financing instruments and contractual
covenants are identical across the five clusters and can be rejected in 20 out of
24 cases.?' This verifies that the five-cluster solution separates the entire
sample into heterogeneous clusters. The heterogeneity also extends to
covenants other than cash flow-related covenants.

Variables Chi-Square df Asymp. Sig.
Straight Equity 31.978 4 0.000**
Preferred Equity 31.150 4 0.000***
Debt 16.657 4 0.002***
Debt-Equity Combinations 20.243 4 0.000***
Convertible Securities 28.318 4 0.000***
Silent Partnerships 8.490 4 0.075*
(Other) 3.778 4 0.437
Conversion Provisions 20.664 4 0.000***
Co-Sale Agreements 26.537 4 0.000***
Dividend Provisions 9.841 4 0.043**
Liguidation Rights 19.906 4 0.001***
Redemption Rights 9.587 4 0.048*
Staged Financing 7.446 4 0.114
Information Rights 2.835 4 0.586
Board Representation 13.668 4 0.008***
Board Supermajority Rights 15.057 4 0.005***
Board Veto Rights 68.477 4 0.166
Protective Provisions 15.406 4 0.004***
Voting Rights 14.088 4 0.007***
Anti-Dilution Provisions 13.327 4 0.010**
Registration Provisions 17.522 4 0.002***
Rights of First Refusal 15.772 4 0.003***
Non-Compete Clauses 8.828 4 0.066*
Vesting Provisions 13.773 4 0.008***

*** significant at p s 0.01; ** significant at p < 0.05; * significant at p <0.10

Table 5-7: Kruskal Wallis Test with Grouping Variable "Cluster Membership”

31 0Of the remaining four variables, the variable “Other (Financial Instruments)” is a constant.
For the resuits of the Kruskal Wallis Test, see Table 5-7.
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Finally, the profiing and interpretation of the identified clusters involves
examining the average cluster profiles. These are presented and discussed in
Section 5.3.2.

5.2.3.2 Factor Analysis

Factor analysis is an explorative, taxonomic, data reducing method which
groups variables into independent factors explaining the correlations within a
set of variables. In this case, it is used to identify and profile factors containing
variables which describe certain characteristics of the venture capital
companies. The entire factor analysis procedure chosen for this purpose is

described in the following.

5.2.3.21 Variables

Variable selection for factor analysis is based on hypotheses on underlying
factors developed in advance. In this study, it is hypothesized on the influence
of the characteristics (in a broader sense) of venture capital companies on
contract design. The general rule for factor analysis, stating that the minimum
sample size is to be about five times as large as the number of variables, is
fulfilled if nine variables are included in the analysis.?? Thus, nine factor
analysis variables describing sample firm characteristics, investment activity,
and contracting process are chosen.?® The variables “Investor Type” and
“Ownership Category” describe the venture capital companies’ current
investment stage focus and ownership status and are ordinal-scaled;?** the
variables “Operating Years”, "Employees’, and ‘Investments under
Management’ indicate age, headcount and portfolio size for each venture
capital company and have interval scaling; the variables “International

Investment Activity’ and “International Physical Presence” are operationalized

2 gee Hair et al. (1998), pp. 98-99.

#2 For the included factor analysis variables, see Table 5-8. Variable descriptives are
presented in Sections 5.2.2 and 5.3.1. For detailed variable information, see Appendix B.
For a detailed explanation of the ordinal operationalization chosen for the variables
“Investor Type” and “Ownership Category”, see Section 5.2.2.1.
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as binary variables and indicate whether the venture capital companies invest
internationally from their German offices and whether they invest internationally
from their German as well as at least one foreign office; and the variables
“Contracting: Financial Structure” and “Contracting: Contractual Covenants” are
operationalized with interval scaling indicating the percentage of total
contracting time venture capital companies spend on the definition of financial
instruments and covenants respectively. These variables’ binary®*®, ordinal and
interval operationalization makes z-standardization necessary for comparability
of the variables. Hereby, each variable is converted to standard or Z scores as

shown below:?%®

X, —X
zZ, =— (5.4)
S

with  x; observation,

X mean,
s standard deviation.
Factor Analysis Variables
Sample Firm Characteristics Investment Activity Contracting Process

Investor Type Investments under Contracting: Financial

Ownership Category Management Structure
Operating Years International Investment Contracting: Contractual
Employees Activity Covenants

International Physical
Presence

Table 5-8: Factor Analysis Variables

5.2.3.2.2 Tests of Appropriateness

The appropriateness of factor analysis depends on the correlations between
variables. Factors exist only if partial correlations among variables, that is, the

correlations between variables when the effects of other variables are taken into

%% The inclusion of binary variables in factor analysis does not notably affect the output. See
Moosbrugger and Hartig (2002), pp. 139-141.
%8 See Backhaus et al. (2003), pp. 538-539.
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account, are small. >’ Measures examining the intercorrelations among
variables are the Bartlett's test of sphericity and the Kaiser-Meyer-Olkin
measure of sampling adequacy (MSA). In this study, both measures are used to

test the appropriateness of factor analysis:

Measures of Appropriateness

Bartlett's Test of Sphericity Approx. Chi-Square 139.209
df 36
Sig. 0.000™**

Kaiser-Meyer-Olkin Measure of

Sampling Adequacy (MSA) 0.556

~* significant at p < 0.01, ** significant at p s 0.05; *significantatp <0.10

Table 5-9: Measures of Appropriateness

Firstly, the Bartlett's test of sphericity examines the null hypothesis that the
sample is drawn from a basic population in which the variables are uncorrelated.
With a statistical significance of 0.000 in this analysis, the null hypothesis can
be rejected and the factor analysis conducted.?® Secondly, the MSA is
calculated on the basis of the anti-image correlation matrix.?*° It tests partial
correlations and as a result quantifies variable prediction on a O to 1 basis. The
MSA value for the totality of vanables included in the factor analysis tests the
appropriateness of factor analysis; the MSA values for individual variables test
the appropriateness of their inclusion in the factor analysis.zeo The following

guidelines for interpretation apply:*®'

KMO Measure of Sampling Adequacy Interpretation Guidelines

MSA 20.9 Marvelous MSA 2>06 Mediocre
MSA 20.8 Meritorious MSA 20.5 Miserable
MSA 20.7 Middling MSA < 0.5 Unacceptable

Table §-10: KMO Interpretation Guidelines

37 Hair et al. (1998), p. 99, suggest that a partial correlation ¢ <0.3 is small. The negative

partial correlations are reported in the anti-image correlation matrix in Table 5-11. Absolute
values ¢ 2 0.3 are underlined.

For the results of the Bartlett’s Test of Sphericity, see Table 5-9.

For the anti-image correlation matrix with individual MSA values, see Table 5-11.

For the overall MSA value, see Table 5-9. For the individua! MSA values, see Table 5-11.
! See Backhaus et al. (2003), p. 276.
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In this analysis, an MSA value of 0.556 is to be interpreted as “miserable” but

indicates that factor analysis is nevertheless feasible. As the MSA increases not

only with average correlation but also with sample size and number of

variables,?®? this indicates that, with more than 43 cases and nine variables, the

MSA value would have been even higher. The MSA for individual variables are

displayed on the diagonal of the anti-image correlation matrix. They range from

miserable to unacceptable for two binary variables. These are, however, not

excluded from the analysis because their communalities do not necessarily

suggest their exclusion.?®®

(- [1}] w >
0 3 5 ¢5 5 &
s c o l8 B ]
g o og ..pg 98 -4 =%
> o > § tg 26 P23 2% 24
b e 2 & ©E =S5 50 S8so S—
5 85 £ 2 ES 83 T3 SE S8
5 =) © o w8 LSE€ 53 EB EB
Q [=% = 1 = - v
¢ 5 2 g 2§ 58 5% s¢ s>
Anti-lmage Correlation £ (X&) (o) wi £ o Of TE Eg
Investor Type 0.681
Ownership
Categories -0.003 E05¢8
Operating Years -0.232 0.174 0.728
Employees 0.011 -0.047 0.060 0.535
Investments under
Management -0.057 -0.001 -0.223 -0.909 0.555
Contracting:
Financial Structure 0.002 0.001 -0.181 -0.102 0.168 0.547
Contracting: Con- } )
tractual Covenants 0.154 0.169 -0.082 -0.042 0.146 0.512 0.575
International
Investment Activity -0.034 -0.009 0.131 -0.327 0.162 0.098 -0.220 0.459
International 0199 0.127 -0.119 -0.381 0230 0.085 -0.047 0371 0451

Physical Presence

Table 5-11: Anti-lImage Correlation and Individual MSA

%2 gee Hair et al. (1998), pp. 99-100.
2 9t is suggested that variables with low communalities distort results and are thus to be
excluded from the analysis if they also do not fuifil MSA requirements. See Backhaus et al.
(2003), p. 317. According to Table 5-12, the variable “Operating Years” displays the by far
lowest communality, not the two binary variables “International Investment Activity” and
“International Physical Presence” with unacceptable individual MSA values. Furthermore,
the Kruskal-Wallis test in Table 5-19 states that, of all variables, the clusters differ
significantly only with respect to the variable “international Investment Activity” (at the 0.05
significance level). This also supports the inclusion of this variable in the analysis.
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5.2.3.2.3 Extraction Method

Principal component analysis and principal axis factoring are the two main
methods of factor extraction. While the computation of both iterative methods is
almost identical, they differ significantly in the interpretation of factors: Principal
component analysis addresses the question of how the variables loading on a
factor can be summarized by a collective term or component. It is a variable
summarizing and thus data reducing method. Principal axis factoring searches
for the cause of high factor loadings of variables on a factor. it thereby attempts
to explain the variance through hypothetical factors.?®* The choice of extraction
method therefore relies solely on objective textual considerations. Since the
above defined goal of this factor analysis is to reduce and summarize data,

principal component analysis is applied.

5.2.3.24 Communalities

A basic assumption of factor analysis is that every observation of a
(standardized) variable can be described as a linear combination of a number of

(hypothetical) factors:?%®

Q

Xy =Foy-ay+F,-a,+..+f-a0=2 1 -8 (5.5)
j=1
with  xp observation of case m at variable |/,
ajq loading of factor j for variable /,
Fj value of factor j at case m,
i index for the P variables,
j index for the Q factors,
m index for the N cases.

Factor loadings represent the correlation between variables and factors. When
squared, they equal the coefficient of determination (R?) in a regression analysis

and quantify the percentage of the variance in a variable which is explained by

%4 gee Backhaus et al. (2003), pp. 292-293.
%5 See Bortz (1999), pp. 500-501.
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a factor. The sum of squared factor loadings for a variable across all factors is
called communality:2%®

Q
O<h?=Ya’<1. (5.6)
j=1

Communalities after factor extraction are smaller than 1 since the totality of
factors does usually not explain total variance. In the analysis, communalities
indicate medium to very high correlations.?®” The variable “Operating Years”
with the by far lowest communality is not excluded from the analysis because of
its “middling” and thus acceptable MSA value.

Communalities Initial Extraction
Investor Type 1.000 0.859
Ownership Category 1.000 0.926
Operating Years 1.000 0.669
Employees 1.000 0.941
Investments under Management 1.000 0.911
Contracting: Financial Structure 1.000 0.826
Contracting: Contractual Covenants 1.000 0.775
International Investment Activity 1.000 0.850
International Physical Presence 1.000 0.779

Table 5-12: Communalities

5.2.3.2.5 Number of Factors

To determine the number of factors to be extracted, the researcher can
subjectively choose between two main procedures based on factor eigenvalues.
These are defined as the sum of squared factor loadings for a factor across all
variables and represent the amount of total variance accounted for by that
factor:2%®

% See Bortz (1999), p. 504.

%7 For a list communalities related to the factor analysis variables, see Table 5-12. In principal
component analysis, it is assumed that no specific or error variance exists and factors are
based on common variance only. The initial value for communality is therefore set to 1. See
Moosbrugger and Hartig (2002), pp. 142—143.

%% See Bortz (1999), p. 504.
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vi=2.a. (5.7)

According to the Kaiser-Guttman (latent root) criterion, only factors with
eigenvalues greater than 1 are considered significant and all other factors
disregarded. The scree test criterion determines the optimal number of factors
graphically, and therefore not always explicitly, and usually includes at least one
more factor in the analysis than the Kaiser-Guttman criterion.?®® The number of
factors after which the eigenvalue-line straightens out is the elbow after which
eigenvalues are useless or “scree” for variance explanation. In this analysis, the
Kaiser-Guttman criterion suggests a four-factor solution,?’® and the scree plot
inexactly a four- or a five-factor solution.?”' Due to the fact that five factors
considerably increase interpretability and explained variance, factor extraction
in this analysis follows this scree plot criterion.

Eigenvalues and Total Variance Explained

Initial Eigenvalues Rotation Sums of Squared Loadings
% of Cumulative % of Cumulative

Component Total Variance % Total Variance %
1 2.526 28.07 28.07 2.361 26.24 26.24
2 1.845 20.50 48.57 1.621 18.01 44.24
3 1.386 156.40 63.97 1.257 13.97 58.21
4 1.044 11.60 75.57 1.204 13.38 71.59
5 0.734 8.16 83.73 1.092 12.14 83.73
6 0.568 6.31 90.04
7 0.487 5.41 95.46
8 0.355 3.95 99.41
9 0.053 0.59 100.00

Table 5-13: Eigenvalues

%9 See Hair et al. (1998), p. 104.
2% For factor analysis eigenvalues, see Table 5-13.
2 For an illustration of the scree plot, see Figure 5-4.
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Figure 5-4: Screeplot

5.2.3.2.6 Factor Rotation

Analytic factor rotation is a tool which facilitates factor interpretation without
changing the explanatory power of principal component analysis. It rotates the
coordinate plane around the origin with the axes remaining orthogonal. Varimax
rotation, which is most frequently used, is also applied here. It maximizes the
variances of the squared factor loadings for each factor across all variables.?’?
In other words, it minimizes the humber of variables with high factor loadings on

each factor and thereby simplifies factor interpretation.

5.2.3.2.7 Factor Identification

Factors are identified with help of the rotated factor matrix of loadings.*"?

Variables load up to the factor at which they show the highest factor loading. If a

variable shows several moderate-size loadings, there is no simple structure

712 gee Bortz (1999), p. 532.
3 For the rotated factor matrix of loadings, see Table 5-14.
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solution and interpretation is complicated. In the analysis, this is the case with
the variable “Operating Years”, which shows factor loadings around 0.50 for
Factors 1 and 4. As far as factor loading significance is concerned, it is a
general rule that, with a sample size of 50 cases, a factor loading of 0.75 or
above is significant on a 0.05 significance level.?’* This critical value is easily
exceeded by all variables except the variables "Operating Years” and
“International Physical Presence”. The reasoning above, however, explains their

retention.

Rotated Factor Matrix of Loadings

Factor
1 2 3 4 5

Investor Type 0.094 0.100 0.094 0.909 0.063
Ownership Category 0.037 0.095 0.039 0.015 0.956
Operating Years 0.459 0.132 -0.297 0.499 -0.322
Employees 0.966 0.011 0.051 0.061 0.031

Investments under Management 0.939 0.046 0.036 0.156 0.039
Contracting: Financial Structure -0.060 0.902 -0.041 0.032 -0.073
Contracting: Contractual Covenants  -0.130 -0.827 0.101 -0.141 -0.208
International Investment Activity 0.302 -0.256 0.827 -0.095 -0.021
International Physical Presence 0.462 -0.134 -0.677 -0.265 -0.139

Table 5-14: Rotated Factor Matrix of Loadings

5.2.3.2.8 Factor Scores

Based on the factor loadings and the observations of variables within the factors,
new variables are created representing the variables in the factors. These can
then be used as factors in subsequent analyses. The observations of these new
variables are factor scores which are “composite measures of each factor
computed for each [case]”.?”® For this analysis, factor scores are created with
the regression method. Despite the fact that factor scores are estimated
differently in the Bartlett and the Anderson-Rubin methods, all three procedures

deliver the exact same results under principal component analysis.

2% See Hair et al. (1998), p. 112.
% Hair et al. (1998), p. 119.
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Finally, the interpretation of the factors involves finding a variable-summarizing
collective term describing each factor. This follows in Section 5.3.3.

5.2.3.3 Discriminant Analysis

Discriminant analysis is a multivariate dependence technique for the analysis of
group differences, where the dependent variable is nominally scaled. It explains
and predicts group membership with help of a set of metric independent
variables. In this study, it is employed to analyze (1) whether the previously
identified clusters differ significantly with respect to factors summarizing various
venture capital companies’ characteristics and (2) which of these factors
discriminate between clusters. Methodological details of the undertaken
discriminant analysis are described below.

5.2.3.3.1 Variables

When specifying variables for the discriminant analysis, it is essential that the
number of categories of the dependent variable does not exceed the number of
independent variables. In this analysis, cluster membership is the nominal
dependent variable, with five clusters as mutually exclusive and exhaustive
groups. Five factors (in the form of factor score estimates) are chosen as
independent variables. Thus, the numbers of categories and independent
variables are equal. Since the dependent variable has more than two categories,
multiple discriminant analysis (MDA) applies. The sample size of 43 venture
capital companies is sufficient according to a general ruie whereby five objects
for each independent variable is the minimum recommended sample size for

discriminant analysis.?’®

26 See Hair et al. (1998), p. 258.
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5.2.3.3.2 Discriminant Functions

Discriminant functions are canonical functions or linear combinations which best
discriminate between categories and determine the discriminatory potential of
the independent variables. In an MDA with c categories, the number of

(orthogonal) discriminant functions equals ¢ —1.%”” They take the following basic

form:?®
Y;=a,+aX, +8,X, +..+a,X, (5.8)
with Y} (standardized) discriminant score defined by
discriminant function i for object j,
ao intercept,
ax discriminant coefficient or weight for independent variable k,
Xk observation of independent variable k for object j.

The discriminant coefficients are estimated based on the variance structure of
the independent variables such that the discriminant criterion, which is the
quotient of between-groups variance (SS;) over within-groups variance (SS,), is

maximized:%’°

27 see Backhaus et al. (2003), p. 177.

28 gSee Hair et al. (1998), p. 241.

s Between-groups variance is measured by the squared deviations of group centroids from
the overall mean, multiplied by group size to account for different group sizes. Within-
groups variance is measured by the squared differences of group elements from the
respective group centroid. See Backhaus et al. (2003), pp. 164166, 176.
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y =max{T’} (5.9)
and
G
ss > (Y, -Y)
F=o5 =<7 (5.10)
" ZZ(YQI - 9)2
g=1 j=1
with ¥ eigenvalue (or maximum of the discriminant criterion),
r discriminant criterion,
J, size of group g,
" centroid (or mean value of discriminant scores) of group g,
Y overall mean,
Yy discriminant score of observation j in group g.

Discriminant functions can be computed with the simultaneous or the stepwise
estimation method. The simultaneous method calculates the discriminant
weights of all variables in a single step, and is, as in this study, used when all
independent variables are to be included in the analysis. The stepwise method
includes independent variables successively, beginning with those variables
with the highest discriminatory power, and is employed mainly to reduce large
numbers of independent variables. ?®° The discriminatory potential of the
discriminant functions can be judged by testing the discriminant criterion, the

independent variables, and the classification, as is shown below.

5.2.3.3.3 Testing the Discriminant Criterion

The discriminant criterion can be evaluated by means of Wilks’ lambda and the

canonical correlation coefficient. Wilks' lambda tests whether the mean values

20 gee Hair et al. (1998), p. 260.
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of the discriminant functions for the groups or clusters differ significantly. It is an

inverse quality measure and is calculated by the following formula:?*'

A=—o (65.11)

A transformation of Wilks’ lambda delivers a probabilistic variable which is
approximately Chi-square (x?) distributed. This makes a significance test of the
discriminant functions possible. The null hypothesis states that the mean values
for the groups do not differ. In this analysis, the null hypothesis can be rejected
for the first discriminant function at the 0.05 significance level, but not for the
other three functions.”®? These are nevertheless retained because they do not

distort results.?®

Wilks' Lambda

Test of Function(s)  Wilks' Lambda Chi-square Df Sig.
1 through 4 0.377 36.116 20 0.015™
2 through 4 0.798 8.349 ) 12 0.757

3 through 4 0.954 1.738 6 0.942

4 0.986 0.538 2 0.764

*** significant at p s 0.01; ** significant at p < 0.05; *significantatp s 0.10

Table 8-15: Witks' Lambda for Discriminant Functions

The statistical significance of a discriminant function states that the groups differ
significantly with regard to this function. To examine whether the discriminant
function has discriminatory power, however, the canonical correlation coefficient
needs to be calculated. The canonical correlation coefficient resembles the
coefficient of determination (R? in a regression analysis. It is calculated as

follows: 284

21 gee Backhaus et al. (2003), pp. 182. In MDA, the muitivariate Wilks’ lambda is calculated

by A, =H:=1#, with y, as the eigenvalue of the discriminant function k. See
Backhaus et al. (2003), p. 184.

For Wilk’s lambda for the discriminant functions, see Table 5-15.

This can be seen when comparing standardized and average canonical discriminant
function coefficients in Table 5-18.

24 gee Backhaus et al. (2003), p. 182.
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c= /—7- (5.12)
1+y

In this analysis, the canonical correlation coefficients range from very high for

the first discriminant function to very low for the third and forth discriminant
functions.?®® While the first function explains 82.13% of the variance, the second
function only adds 14.37%, and the third and fourth functions only 2.42% and
1.08% respectively.”® In line with results obtained from testing Wilks’ lambda,
this indicates that only discriminant function 1 has high discriminatory power.

Eigenvalues
Canonical
Correlation
Function Eigenvalue % of Variance Cumulative % Coefficients
1 1.118 82.13% 82.13% 0.727
2 0.196 14.37% 96.50% 0.405
3 0.033 2.42% 98.92% 0.179
4 0.015 1.08% 100.00% 0.120

Table §-16: Eigenvalues and Canonical Correlation Coefficients

5.2.3.3.4 Testing the Independent Variables

Before the discriminatory power of the independent variables is tested, Wilks’
lambda tests for the equality of group means. In the analysis, group means
differ significantly at the 0.05 significance level for Factor 2, and at the 0.10
significance level for Factor 4257 For the other three factors, group means do

25 This interpretation follows the interpretation guidelines in Bihl and Zéfel (2002), p. 318:

Correlation Coefficient (c) Interpretation
c<0.2 Very low correlation
0.2sc<05 Low correlation
05=<c<07 Medium correlation
0.7<c<0.9 High correlation
09<c Very high correlation

% For an overview of eigenvalues and canronical correlation coefficients of the discriminant
functions, see Table 5-16.
27 For Wilk's Lambda of individual factors, see Table 5-17.



176 Empirical Evidence on Contractual Architecture

not differ significantly. This suggests that Factors 1, 3, and 5 do not have
discriminatory power.

Wilks'Lambda

Factor Scores Wilks' Lambda F df1 df2 Sig.
Factor 1 0.976 0.232 4 38 0.918
Factor 2 0.740 3.344 4 38 0.019*
Factor 3 0.877 1.337 4 38 0.274
Factor 4 0.767 2.886 4 38 0.035+
Factor 5 0.903 1.023 4 38 0.408

*** significant at p 5 0.01; ** significant at p s 0.05; * significant at p < 0.10

Table 5-17: Wilks’ Lambda for Independent Variables

The discriminatory power of the independent variables can be analyzed with
help of the standardized canonical discriminant function coefficients®®®. They
represent the discriminant coefficients of each factor in each discriminant
function. An assessment of the discriminatory power for each factor across all
discriminant functions, however, can only be made on the basis of the average
discriminant coefficients. These are determined by multiplying the standardized
canonical discriminant function coefficients with the relative eigenvalue (“% of
variance”) of the discriminant functions. *° In this analysis, the average
discriminant coefficients (and the discriminant function coefficients for the first
function) are high for Factors 2 and 4, medium for Factor 3 and very low for
Factors 1 and 5. Results comply with the outcome of Wilks’ lambda except for

the fact that Factor 3 also has a reasonable discriminatory power.

%% For the standardized and average canonical discriminant function coefficients, see Table
5-18.
%9 gee Backhaus et al. (2003), pp. 187, 206.
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Standardized Canonical Discriminant Function Coefficients
Average

Function Discriminant
Factor Scores 1 2 3 4 Coefficients
Factor 1 -0.127 0.351 0.252 -0.181 0.163
Factor 2 0.815 -0.377 0.441 -0.348 0.738
Factor 3 -0.576 -0.235 0.701 0.445 0.528
Factor 4 0.794 0.346 0.030 0.609 0.709
Factor 5 -0.060 a.771 0.360 -0.313 0.172

Table 5-18: Standardized and Average Canonical Discriminant Function Coefficients

5.2.3.3.5 Kruskal-Wallis Test

The Kruskal-Wallis test verifies this outcome with only a minor change: It shows

that clusters differ significantly with respect to Factor 4 at a 0.01 significance

level, and with respect to Factors 2 and 3 at a 0.05 significance level. Moreover,

the test supports the inclusion of the variable “International Investment Activity”

in the factor analysis.

Variables Chi-Square df Asymp. Sig.
Investor Type 7.186 4 0.126
Ownership Category 6.132 4 0.189
Operating Years 8.585 4 0.072
Employees 2.953 4 0.566
Investments under Management 1.757 4 0.780
Contracting: Financial Structure 7.742 4 0.101
Contracting: Contractual Covenants 6.136 4 0.189
International Investment Activity 12.783 4 0.012™
Internationai Physical Presence 2.195 4 0.700
Factor 1 (Factor Score) 3.853 4 0.426
Factor 2 (Factor Score) 8.130 4 0.087*
Factor 3 (Factor Score) 8.106 4 0.088*
Factor 4 (Factor Score) 9.651 4 0.047*
Factor 5§ (Factor Score) 4,904 4 0.297

*** significant at p < 0.01; ** significant at p < 0.05;

* significant at p < 0.10

Table 5§-19: Kruskal Wailis Test with Grouping Variable “Cluster Membership”
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5.2.3.3.6 Testing the Classification

The classification of elements into groups is summarized in the classification
results.?*® In this analysis, prediction of cluster membership is correct in 75.00%
of cases for Cluster 5, in 57.14% and 55.56% for Clusters 1 and 4, and in
46.15% and 40.00% for Clusters 3 and 2. Overall, 51.16% of the grouped cases
were classified correctly. Compared to the prior 20.00% probability of correct
classification at random allocation, this means a more than doubled success

ratio.

Classification Results *

Predicted Group Membership Prior Pro-
Cluster 1 2 3 4 5 babilities
Count 1§ 4 0 3 ] 0
2 1 4 1 3 1
3 1 3 6 0 3
4 0 2 1 5 1
5 0 0 1 0 3
% 1 57.14% 0.00% 42.86% 0.00% 0.00% 20.00%
2 10.00% 40.00% 10.00% 30.00% 10.00% 20.00%
3 7.69% 23.08% 46.15% 0.00% 23.08% 20.00%
4 0.00% 22.22% 11.11% 55.56% 11.11% 20.00%
5 0.00% 0.00% 25.00% 0.00% 75.00% 20.00%

® 51.16% of original grouped cases correctly classified.

Table 5§-20: Classification Results

Finally, the interpretation of the factors’ discriminatory power and their

specifications across clusters are presented in Section 5.3.3.

5.2.4 Methodological Strengths and Weaknesses

As in any empirical study, the application of multivariate analysis techniques
presented in Section 5.2.3 involves certain methodological strengths and
weaknesses. These have already been addressed individually above and are

summarized in the following.

% For a summary of classification results, see Table 5-20.
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53

By statistically evaluating a sample of 43 German venture capital
companies (or 25.44%), the study covers approximately one quarter of
the German non-public venture capital market defined relevant for the
purpose of the study. Results are therefore believed to be applicable to
the whole of the existing non-public venture capital population in
Germany.

The applied empirical methods and their combination represent a novel
methodological approach in the analysis of venture capital contracts.
Obtained results emphasize the benefits of structure-discovering
methods, which aim at discovering interrelations between variables
and/or objects and thereby focus on the interpretation of results.

Overall, the results are highly significant and allow the drawing of specific
conclusions. They provide new insights into the field of venture capital
research, as is shown in Section 5.3.

The sample size of 43 firms is small. Nevertheless, it is comparable to
similar research on related issues. Furthermore, the applicability of
cluster, factor, and discriminant analysis on the dataset is carefully tested.
The study's country focus on Germany excludes results from being
applied universally due to the high probability that the influence of
culturally and legally specific phenomena is strong.

Finally, the study suffers from all the weaknesses associated with a self-
report survey with questions asked at portfolio level since the data was

not extracted directly from written contracts.

Empirical Findings

The empirical results are based on the data introduced in Sections 5.2.2 and

5.3.1 and the methodology introduced in Section 5.2.3. A detailed description of

contract negotiations and components is followed by an interpretation of

patterns in contract design with regard to financial instruments and cash flow-

related covenants. Finally, venture capital companies’ characteristics are

analyzed as determinants of contractual architecture.
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5.3.1 Contract Negotiations and Components

This section presents the first descriptive analyses of variables on initial
contract negotiations of German venture capital companies with their current
portfolio companies.?®! Furthermore, it exhibits sample statistics on financial

instruments and an extended list of contractual covenants.?%

5.3.1.1 Descriptive Statistics on the Contracting Process

While existing literature on the German venture capital market provides
rudimentary checklists preparing portfolio companies for initial contract
negotiations with venture capital companies, *® quantifiable details on the
negotiation process as such have so far not been investigated.?® This survey
carried out among sample firms (at portfolio level) therefore contained questions
pertaining to legal assistance in contracting as well as contracting time and
costs.

On average, when it comes to contracting, sample firms seek the assistance of
lawyers in 76.19% of their investments under management (not of all deals
negotiated). This may suggest a relatively high deal-specificity of the contract
design. Contracting time, defined as the time span between starting contract
negotiations (not establishing a first contact) and signing the contract, ranges
between an average minimum of 2.06 months and an average maximum of
7.17 months. The reported longest average contracting time of 1% years
underlines the importance of the contract as the core of a successful
relationship between the venture capital company and its portfolio company.
39.84% of contracting time is spent designing contractual covenants, 31.70%

devising the financial structure (or specifying financial instruments) of the

For descriptive statistics on the contracting process, see Table 5-21.

For descriptive statistics on financial instruments and covenants, see Table 5-22 and Table
5-25.

See Leopold et al. (2003), pp. 147—149, and Weitnauer (2000), pp. 196—-197.

The only comparable work by Landstrém et al. (1998) presents a clinical study on the focus
of contract negotiations (relational versus transactional components) as well as the
openness of the negotiation process.

292
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investment, and 28.46% defining milestones and triggers®*°. This distribution of
contracting time emphasizes the high importance ascribed to contractual
covenants by venture capital companies. Internal and external contracting costs
together amount to an average of 3.08% of total investment size and do not
exceed 10.00%.

Ee
© S P -—

. g 3 233 E ¥ 3 E ©8
Contracting Process = s a= P = b0 z a®
Lawyer Assistance 76.19% 100% 87.59% 0% 100% 0.35

(in % of
Investments)
Contracting Time
(in Months)
Minimum 2.08 2.00 1.82 0.25 6.00 1.34
Maximum 7.17 6.00 6.63 1.50 15.00 3.7
Distribution of
Contracting Time
Financial 30.47% 30.00% 28.33% 0.00% 75.00% 0.16 31.70%
Structure
Milestones/ 27.35% 25.00% 26.79% 0.00% 60.00% 0.14 28.46%
Triggers
Contractual 38.28% 33.00% 33.67% 10.00% 100%  0.18 39.84%
Covenants
Contracting Costs 3.08% 200% 241% 0.00% 10.00% 0.02
(as % of

Investment Size)

Table 5-21: Descriptive Statistics on the Contracting Process

5.3.1.2 Descriptive Statistics on Financial Instruments

In this study, the term “financial instruments” is used to refer to those securities
commonly employed by German venture capital companies and includes

straight equity, preferred equity, debt, combinations of debt and equity,

25 Milestones and triggers are clearly defined targets which have to be attained for certain
covenants to apply or be applied. Since they thus do not directly affect contractual
architecture, they are excluded from factor analysis despite their unchallenged importance
for the contracting parties.
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convertible securities, and silent partnerships. °® The survey aimed at
questioning sample firms regarding their use of these financiai instruments and
their minimum and maximum equity stake. Due to the outstanding importance
attached to convertible securities by the existing literature, separate data on the

use of convertible preferred equity and convertible debt was also collected.

Overall, Expectation 1 holds because straight equity is the most frequently used
financial instrument with a scaled mean of 27.66% of investments (and a
percentage of sample firms reporting a more than 50% frequency on this
financial instrument of 31.58%). 1t is followed by preferred equity with 21.57%
(23.68%). Therefore, equity is the predominant financial instrument, employed
by the sample firms with a frequency of 49.23% (55.26%). Combinations of debt
and equity are used in 13.84% (15.79%) of investments, convertible securities
in 11.69% (13.16%), and silent partnerships in 11.25% (5.26%). Mezzanine
instruments thus finance more than one third of venture capital deals. Finally,
debt is used in 1.68% (0%) of investments; the reported maximum frequency of
30.00% further emphasizes its insignificant role in the venture capital
investments analyzed. The use of other financial instruments, which remained
unspecified by survey participants, is reported at only 0.62% (0%). Finally, the
equity stake held by German venture capital companies under straight equity or
convertible securities financing ranges between a minimum equity stake of
6.26% and a maximum equity stake of 53.60%, and 32.56% of investors

reported a maximum equity stake of above 50%.2%

2% See Bascha and Walz (2002), p. 13, and Hommel et al. (2003), p. 328. For definitions of
these financial instruments, see Section 2.2.2.1.
For information on the minimum and maximum equity stakes heid by the sample firms, see
Table 5-22.
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Financial Instruments = s a s = 753 Z3 a?®
Straight Equity* 31.33% 20.00% 17.00% 0.00% 100% 0.35 12/  27.66%
31.58%
Preferred Equity 2442% 0.00% 380% 0.00% 100% 0.35 9/ 21.57%
23.68%
Debt 191% 000% 064% 0.00% 30.00% 0.06 o/ 1.68%
0.00%
Combinations of Debt 15.67% 0.00% 4.67% 0.00% 100%  0.30 6/ 13.84%
and Equity 156.79%
Convertible Securities 13.23% 0.00% 4.69% 0.00% 100% 0.27 5/ 11.69%
13.16%
Convertible 979% 0.00% 233% 0.00% 100% 0.24 4/ 8.65%
Preferred Equity 10.53%
Convertible Debt 3.44% 0.00% 216% 0.00% 30.00% 0.08 o/ 3.04%
0.00%
Silent Partnerships  12.74% 0.00% 10.29% 0.00% 80.00% 0.20 2/ 11.25%
5.26%
Other 0.70% 0.00% 0.70% 0.00% 30.00% 0.05 0/ 0.62%
0.00%
Minimum Equity 6.26% 500% 5.25% 0.00% 2500% 0.05 Min. Stake250%
Stake* 0.00%
Maximum Equity 53.60% 49.00% 49.09% 5.00% 100% 0.25 Max. Stake>50%
Stake* 32.56%
Max. Stake=50%
9.30%

Table 5-22: Descriptive Statistics on Financial Instruments and Equity Stake

These results are largely comparable to results of existing surveys on the use of
financial instruments in the German venture capital market.?*® BVK (2004a) and
Hommel et al. (2003) report equity to be the most important method of financing,
with Hommel et al. (2003) witnessing straight equity to be employed more often
than preferred equity. Surprisingly, according to Bascha and Walz (2002), silent
partnerships are the predominant instrument, followed closely by equity
financing. Differences in variable choice, measurement and labeling complicate
comparisons of results on the use of mezzanine instruments. Resulis by
Bascha and Walz (2002) and BVK (2004a) suggest, however, that convertible
securities are the least common type of mezzanine capital, in the case of BVK
(2004a) even less common than debt. In line with this study’s results, however,

#% For an overview of existing empirical evidence on financial instruments in the German
venture capital market, see Table 5-23 and for more detail Appendix A.
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Hommel et al. (2003) report convertible securities to be employed more often
than debt.?*® Despite the fact that no German data is available on the equity
stake held by the venture capital company, it can be compared to US data
raised by Kaplan and Strémberg (2003). They report that US venture capital
companies are allocated an average of between 46.7% and 55.5% of the
portfolio company’s cash flow stake, depending on the definition of contractual
contingencies.>® This suggests that US venture capital companies on average
hold a slightly higher maximum maijority stake in the portfolio company than

German venture capital companies.

> A
= o2
g =2 23 o
= i s s e
=

Y3 g2 B £8

e & s5 2 g% 5
Frequency of Use of s S 3 EZ §t & 3 2
Financial Instruments & & o 38 & S8& o
BVK (2004a) 78% 6% 12% 3% - -
Annual German “BVK Statistik Equity Share- Quasi-Equity/ Mezza-
2003" data reported at portfolio holder's  Silent Partnerships nine
level as volume in Mio. Euro. Loan?
n=198
31" December 2003
Bascha and Walz (2002) 27% - 14% 33% 1% 6% 11%
German survey data reported at Equity Only Silent Other
portfolio level. Partner-
Nein = 47 ships +
Spring 2000 Debt
Hommel et al. (2003) 4.6 3.9 1.8 - - 2.2/2.0 - -
German survey data reported at Conv.
portfolio level on a 5 (almost Preferred
always) to 1 (almost never) Equity/
Likert scale. Conv.
n=68 Debt

Spring 2001
? Aloan granted from a shareholder is subordinated to all other debt claims. See Schéfer et al. (2004), p. 14.
Source: BVK (2004a), p. 14; Bascha and Walz (2002), p. 13; Hommei et al. (2003), p. 283.

Table 5-23: Existing Empirical Evidence on Financial Instruments in the German Market

Regarding convertible securities in the German venture capital market, this
survey is the first not only to investigate their design but also to quantify reasons
against their use. Convertible preferred equity is the most frequent convertible
security contracted upon with a scaled mean of 8.65% (and a percentage of

20 gee BVK (2004a), p. 14, Bascha and Walz (2002), p. 13, and Hommel et al. (2003), p. 283.
See Kaplan and Strémberg (2003}, p. 288.
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sample firms reporting a more than 50% frequency on this financial instrument
of 10.53%). Convertible debt attains an average frequency of 3.04% (0%), and
a reported maximum of only 30%. In the US venture capital market, for
comparison, convertible preferred equity is found in 95% of venture capital

contracts, convertible debt in 3%,

The following main reasons, why German venture capital companies do not
finance (almost) all their investments with convertible securities like their US
counterparts, have been identified:*? 39.53% of survey participants state that
convertible securities are simply not as widespread and popular in Germany as
they are in the United States. 20.93% believe that the incentive structure
created by convertible securities for the portfolio companies can easily be
replicated using other financial instruments in combination with covenants.3%
Interestingly, only 13.95% of sample firms refrain from convertible securities
due to their high complexity and 11.63% due to unfavorable legal regulations>**
in the German venture capital market. This clearly indicates that legal
regulations play a subordinated role in the venture capital companies’ choice of
a financial instrument. Least important reasons against the use of convertible
securities are the standstill of the German IPO market and a lack of venture
capitalist seniority in Germany. Finally, unsuitability of convertible securities for
public sector venture capital investments or for MBO investments is reported
among other reasons. These results are consistent with the above descriptive
statistics on the use of financial instruments and provide support for the validity
of the research question of the theoretical paper. Nevertheless, results may be
distorted by the underlying self-reporting bias.

See Kapian and Strémberg (2003), p. 50, and Appendix A. See also Kaplan et al. (2003),
p. 28, and Kaplan et al. (2002), p. 12.

On the importance of certain reasons against the ubiquitous use of convertible securities,
see Table 5-24.

For self-reporting reasons, we asked venture capital companies only on the incentives for
their portfolio companies.

For information on German legal restrictions to venture capital contracting, see
Section 2.1.4.
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If your company does not finance all investments with Percent of Total
convertible securities, what are the reasons? {n=43)

Not the most common financing instrument in the German market. 39.53%
Same incentive structure for the portfolio company can be achieved using 20.93%
other forms of financing in combination with covenants.

Other. 18.60%
Highly compiex financing instrument. 13.95%
Unfavorable legal regulations. 11.63%
Currently no exit via IPO possible. 6.98%
Used mainly by senior and experienced venture capitalists. 2.33%

Table 5-24: Reasons against the Ubiquitous Use of Convertible Securities
(Questionnaire Excerpt)

5.3.1.3 Descriptive Statistics on Contractual Covenants

This study follows the initial classification of contractual covenants into five
groups according to their intention of allocating cash flow, information, or control
rights, safeguarding the venture capitalists position, and penalizing the

entrepreneur’s “bad” behavior.3®®

The frequency of covenant inclusion in contracts is reported on a 5 (almost
always) to 1 (almost never) Likert scale. Of all covenants, information rights
(Likert score/grouped median: 4.76) are most frequently contracted upon in
venture capital contracts. This is evidence that they are conditio sine qua non
for the contractual relationship. Other highly significant covenants are co-sale
agreements (4.65) and liquidation rights (4.49) — protecting the venture capital
company’s cash flow in the case of a sale and liquidation of the portfolio
company —, and voting rights (4.62) and board representation (4.49) — ensuring
the venture capital company’s control and influence on company decisions.
These results show that information and control rights are vital for participative
management by the venture capital company, while the protection of its cash
flow rights is equally important. And it has been well-documented by the
literature that, besides the entrepreneur’'s effort, the venture capitalist’s active

management involvement plays a major role in the success of porifolio

%5 For the complete list of considered covenants and their definitions, see Section 2.2.2.2.
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companies.>® Finally, when asked which of a selection of contractual rights are
exercised most frequently in practice,3°7 sample firms report making use mostly
of voting rights and board veto rights. This again underlines the importance of
the venture capital company’s supporting and monitoring role in the

development of its portfolio companies.

Existing empirical evidence on the use of covenants in German venture capital
contracts is presented by Hommel et al. (2003) and Brettel et al. (2004a).
Hommel et al. (2003) find that board veto rights, anti-dilution provisions, and
non-compete clauses (each with a score of 4.4 on a 5 (almost always) to 1
(almost never) Likert scale) are most frequently contracted upon. Brettel et al.
(2004a) identify board veto rights (89%), information rights (88%), and non-
compete clauses (83%) to be the most frequently employed covenants. While
this supports the above identified importance of the venture capital company’s
involvement in portfolio company decision-making, it also emphasizes the
primary significance of covenants specifying the venture capitalist's safeguards

and entrepreneur's penalties.®®

%% sSee, for example, Sahlman (1990), p. 508-509, and Lerner (1995), pp. 301-302.

%7 Sample firms were questioned only on those covenants marked by * in Table 5-25.

%8 See Hommel et al. (2003), p. 328, and Brettel et al. (2004a), p. 443. Hommel et al. (2003)
question German venture capital companies on the use of the following six covenants:
Board supermajority rights, board veto rights, redemption rights, vesting provisions, non-
compete, clauses, and anti-dilution provisions. For detaiis on the survey, the sample size,
and the operationalization of variables, see Appendix B.
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Covenants s p= 6r = b g 35885
Information Rights * 4.72 5.00 476 3 5 0.55 21 48.84%
1
Control Rights
Board 4.42 5.00 4.49 2 5 0.73
Representation 4)
Board 3.02 3.00 2.95 1 5 1.32 6 13.95%
Supermajority (16)
Rights ®
Board Veto 3.79 4.00 4.00 1 5 1.23 10 23.26%
Rights (9)
Protective 4.12 5.00 4.34 1 5 1.16
Provisions )
Voting Rights * 4.53 5.00 462 3 5 0.74 18  41.86%
(3)
Venture Capitalist’s
Safeguards
Anti-Dilution 4.33 5.00 4.42 3 5 0.84
Provisions 6)
Registration 312 3.00 3.10 1 5 1.33
Provisions (13
Rights of First 4.30 5.00 4.45 2 5 0.94 6 13.95%
Refusal (5)
Entrepreneur’s
Penalties
Non-Compete 3.81 4.00 4.12 1 5 1.38
Clauses (8)
Vesting 3.44 3.00 3.36 1 5 1.20
Provisions (12)
Cash Flow Allocation
Conversion 3.21 3.00 3.06 1 5 1.21
Provisions (14)
Co-Sale 4.49 5.00 465 2 5 0.88
Agreements 2)
Dividend 3.05 3.00 3.00 1 5 1.25
Provisions (15)
Liquidation 4.35 5.00 4.49 2 5 0.90
Rights 4)
Redemption 353 4.00 3.63 1 5 1.30 2 4.65%
Rights ° (10)
Staged Financing 3.42 3.00 3.48 1 5 1.22
(11)

@ Sample firms were asked whether they frequently exercised these rights.

Table 5-25: Descriptive Statistics on Contractual Covenants
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5.3.2 Patterns in Contract Design

The isolated examination of contract components does not provide information
on standard contracts employed in the German venture capital market.
Empirical evidence on the US market suggests high contract standardization —

with convertible securities included in 95% of contracts®®

— and makes it easy
to identify contractual architecture. The scope of financial instruments used by
their German counterparts, however, is relatively wide. Hence, an identification
of contractual patterns is a prerequisite to further contract analysis and

comparison with theoretical findings.

5.3.2.1 Introduction to Cluster Interpretation

As shown in Section 5.2.3.1, cluster analysis is applied to identify German
contract prototypes. It classifies venture capital companies in the sample in
clusters such that contract design is relatively homogeneous within and
heterogeneous among them. This is a novel methodological approach in the
field of venture capital contracting, where the majority of empirical papers uses
logit regression models.'’ For the clustering of sample firms, six financial
instruments and six cash flow-related covenants are used to account for their
equal importance in allocating cash flow rights. Below, clusters are described
with the help of their average cluster profiles which present the average use of
financial instruments (mean) and cash flow-related covenants (grouped median)
for the sample firms within each cluster.?" For the sake of completeness,
cluster profiles are extended to other than cash flow-related covenants
(hereafter referred to as other covenants; grouped median).®'? Cluster names
correspond to the predominant (> 50.00%) financial instrument employed by
cluster firms (with the exception of Cluster 2). Cluster size ranges between 4

and 13 sample firms, whereby the predominant financial instruments’ frequency

¥ See Kaplan and Strémberg (2003), p. 284.

3% For information on the methodology applied in related empirical literature, see Appendix A.
" For cluster descriptives on financial instruments and cash flow-related covenants, see Table
5-27 and Appendix C.

For cluster descriptives on other than cash flow-related covenants, see Table 5-28 and
Appendix C.

312
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of use increases and the related standard deviation decreases for all clusters
the smaller the cluster size (with the exception of Cluster 2).%'® Financial
instruments used with a frequency below 5.00% are neglected in the profiling of
clusters. To identify the main covenants, which are frequently combined with the
dominant financial instruments in the clusters,®* covenants with a reported
frequency below the survey participants’ indifference threshold of 3 on the five-

point Likert scale®'®

are neglected, as are covenants rated at or above 3 but
below 4, which can be interpreted as covenants used only “sometimes” or
“often”. As indicated in Section 5.3.1.3, co-sale agreements and liquidation
rights are “very often”, “extremely often”, or “almost always” included across all
clusters (with the exception of Cluster 2). They do therefore not serve as
distinctive features between clusters and are hereafter referred to as non-
distinctive covenants. The same applies for several other covenants:
information rights, board representation, protective provisions, voting rights,
anti-dilution provisions, and non-compete clauses. This implies that all contracts
include important cash flow-related covenants securing the venture capitalist's
cash flow in the case of sale and liquidation of the portfolio company as well as
fundamental information, voting, venture capitalists safeguards, and
entrepreneur’'s penalties covenants as basic building blocks. These are
therefore not the focus of the cluster interpretations. Besides cluster profiles, the
interpretation of clusters also resorts to the bivariate rank correlation coefficients
by Spearman calculated across the entire sample for all variables included in
the cluster profiles. *'° In the following, cluster sizes and profiles with respect to

financial instruments, cash flow-related and other covenants are presented and

313

I For cluster sizes and their justification, see Table 5-26, Figure 5-5, and Appendix C.

It has to be noted that the higher the frequency of use of the dominant financial instrument
in one cluster, the more accurate is the classification of at least “very often” included
covenants to these financial instruments.

For the interpretation guidelines of the employed Likert scale, see Figure 5-6.

For the related Spearman’s and Kendall’s rank correlation coefficients, see Appendix C.
Spearman’s and Kendall's rank correlation coefficients are nonparametric (distribution-free)
rank statistics or measures of monotone association used in the case that at least one
variable has ordinal scaling or is non-normally distributed. Despite the fact that, in this
analysis, factor and discriminant analysis are executed on variables with binary, ordinal, and
interval scaling, under the assumption undertying both methods that all included variables
are interval-scaled, correlations in Appendix C are intentionally not reported as Pearson’s
correlation coefficients but as Spearman’s and Kendall’'s rank correlation coefficients to
account for those variables that are not interval-scaled. Rank correlation coefficients
inserted in the text are Spearman’s rank correlation coefficients.

315
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interpreted against the background of existing theoretical and empirical
literature. Clusters are sorted by their average frequency of covenant inclusion.
This is introduced as comparative measure of frequency of covenant use per
cluster and calculated as the mean value of the reported grouped medians
across cash flow-related and other covenants as well as the totality of
covenants.
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Cluster Size Cluster 1 Cluster 2

Cluster 3

Cluster 4

Cluster 5

Venture Capitai 7 10
Companies (n)
As Percent of Total 16.28% 23.26%

13

30.23%

9

20.93%

4

9.30%

Table 5-26: Absolute and Relative Cluster Size
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Table §-27: Cluster Descriptives (Summary) — Financial instruments and Cash Flow-Related

Covenants
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1 486 486 471 471 500 500 | 467 486 4.86 4.71 4.43
2 456 388 283 360 300 388 | 344 250 3384 300 267
3 477 445 300 411 473 483 | 467 343 475 | 425 4.00
4 489 456 238 300 400 457 | 475 250 463 | 433 267
5 450 500 233 325 433 475 | 433 250 367 | 400 350
Total 476 449 295 400 434 462 | 442 310 445 | 412 3.36

Grouped Median

Table 5-28: Cluster Descriptives (Summary) - Other Covenants
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5.3.2.2 Cluster Descriptives on Contract Design

5.3.2.2.1 Cluster 1: Convertible Securities

As cluster size approximately reflects the overall frequency distribution of
financing instruments in the entire sample, this cluster with dominant convertible
security financing is also the second smallest cluster including seven venture

capital companies.

Convertible secunities are the main financial instrument employed in 64.29% of
investments. Preferred equity and debt, which both turn into convertible
securities if combined with an “almost always” included conversion clause (see
below), are used in 15.29% and 9.00%. Convertible securities and identical
combinations are thus included in 88.58% of investments by cluster firms.
Straight equity is used in another 8.86%, despite the fact that, across the entire
sample, straight equity is significantly negatively correlated (-0.393***)%"" with
convertible securities. This emphasizes the observation that straight equity is
also used by venture capital companies which most frequently employ
convertible securities in their contracts but does not necessarily imply that
straight equity and convertible securities are used simultaneously in one
contract.

318 convertible

In line with empirical findings by Kaplan and Strémberg (2003),
securities are “almost always” combined with conversion provisions (5.00) and
“very often” with redemption rights (4.40) in contracts by cluster firms. The
ubiquity of conversion provisions indicates clearly that preferred equity and debt,
though not reported as convertible securities, are offered jointly with a
conversion clause. As shown by Houben (2002), redemption rights represent
exit options. When combined with correctly defined redemption rights,

convertible preferred equity thus offers the venture capital company comparable

37 Rank correlation coefficients referred to in the text are Spearman’s rank correlation

coefficients as displayed in Appendix C. Correlation significance levels: *** significant at
p £0.01; ** significant at p <0.05; *significant at p<0.10. For correlation coefficient
interpretation guidelines, see Footnote 285.

38 See Kaplan and Stromberg (2003), pp. 284, 288-289.
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cash flow rights as convertible debt expiring at maturity, which is shown to be
“optimal” by the majority of theoretical papers. The fact that dividend provisions
(4.40) are contracted upon “very often” can be ascribed to the use of preferred
equity, for which dividend provisions need to be defined. The rank correlation
coefficients for dividend provisions show a low significant negative correlation
(-0.273*) with preferred equity but a low insignificant positive correlation (0.244)
with convertible securities. This supports the above interpretation that specific
dividend provisions, possibly in the participating form, are formulated primarily
for convertible as opposed to pure preferred equity investments.®'® The low
frequency of staged financing (3.33) complies with existing literature by Kaplan
et al. (2003), Bottazzi et al. (2004), and Hommel et al. (2003), who report its
infrequent use for non-US contracts and on the basis of mainly straight but also

convertible preferred equity financings.

Besides the non-distinctive other covenants, cluster firms add mainly venture
capitalist's safeguard covenants in the form of registration provisions (4.86) and
rights of first refusal (4.86) to their contracts. These findings on registration
provisions, which allow the venture capital company to include its shares in the
portfolio company’s IPO registration, are at odds with findings by Cumming
(2002b), that European convertible security contracts are normally exited by
acquisition and straight equity contracts by IPO.%® They are, however, in
accordance with theoretical findings by Bascha and Walz (2001) that
convertible securities resolve the problem of how to select efficiently between

an IPO or acquisition exit.?'

With regard to control rights, venture capital
companies ascribe great importance to board influence by means of board
supemmajority rights (4.71) and board veto rights (4.71). Voting rights (5.0),
although frequently included across all contracts (with the exception of
Cluster 2), are highlighted at this point because their widespread use in

convertible security contracts most likely originates from the fact that they are

%® Data on dividend provisions was not raised separately for cumulative, non-cumulative, and
participating preferred equity. Future empirical research on German venture capital
contracting should account for the differences between these three forms of dividend
provisions. This would then provide evidence on whether participating convertible securities
are employed as frequently as in the US venture capital market, as implied by the data.

320 5ee Cumming (2002b), pp. 19-20.

*! See Bascha and Walz (2002), pp. 286, 304.
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not automatically included in convertible or pure preferred equity and debt
contracts. Finally, vesting provisions (4.43) are included to augment the

entrepreneur’s penalties.

Overall, Cluster 1 has an average frequency of covenant inclusion of 4.69 (cash
flow-related covenants: 4.50; other covenants: 4.79), and thereby ranks highest
of all clusters: Convertible securities are “extremely often” combined with all but

one rather equity-specific cash flow-related covenant.

5.3.2.2.2 Cluster 3: Preferred Equity

Despite the fact that preferred equity is not the dominant financial instrument
used by all sample firms, this cluster is the largest including 13 venture capital
companies. This is due to the significant additional equity-like claims contracted

upon by cluster firms.

Preferred equity is the dominant financial instrument employed in 68.69% of
investments. Silent partnerships are used in 12.77%, although they are overall
slightly negatively correlated (—0.101) with preferred equity. It can be argued
that silent partnerships can be designed to resembie preferred equity financings,
and are thus in some cases employed instead by cluster firms.*?? Furthermore,
convertible securities are used in 8.38%, and straight equity in 7.08%. Possibly,
straight and preferred equity are combined in these contracts. Evidence on this
is reported by Cumming (2002b), where a non-negligible number of European

contracts use combinations of straight and preferred equity.*2®

Contrary to the observations on Cluster 1, preferred equity is combined neither
with conversion provisions (3.36) nor with specific dividend provisions (2.25) by
sample firms in this cluster. These covenants are reported to be included

“sometimes” and less frequently, which corresponds to the frequency of use of

2 pata on the use of silent partnerships was not raised separately for typical and atypical
silent partnerships. Future empirical research on German venture capital contracting should
account for the differences between these two forms of silent partnerships.

32 See Cumming (2002b), p. 31.
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convertible security financings by cluster firms.*?* This may imply that venture
capital companies abandon their right to define specific dividend rights
throughout the early lifecycle stages of the portfolio company in order not to
reduce its cash flow.>® Exit options for the venture capital company are
included “very often” in the form of redemption rights (4.25) and staged
financing (4.20). While staged financing is significantly positively correlated
(0.450***) with preferred equity across the entire sample, it is almost equally
significantly negatively correlated (-0.382**) with straight equity. This
observation contradicts existing empirical findings by Kaplan et al. (2003),
Bottazzi et al. (2004), and Hommel et al. (2003).

Regarding the other covenants, cluster firms “very often” and “extremely often”
make use of rights of first refusal (4.63) and board veto rights (4.11), which
emphasize their wish to maintain and exert influence on their portfolio
companies. In this context it is interesting to note that voting rights (4.83), as
non-distinctive covenant, are not used as frequently with preferred equity as
with convertible securities in Cluster 1, although both financial instruments do
not automatically include voting rights. Finally, vesting provisions (4.00)

increase entrepreneur commitment.

Overall, Cluster 3 has an average frequency of covenant inclusion of 4.14 (cash
flow-related covenants: 3.90; other covenants: 4.27), and thereby ranks second
of all clusters: Preferred equity is “very often” combined with covenants,
especially with cash flow-related clauses on venture capitalist exit and control

rights.

324 Conversion provisions and dividend provisions are reported in combination with convertibie

security financing for Cluster 1. Kaplan and Strémberg (2003) offer comparable evidence on
conversion provisions. See Kaplan and Strémberg (2003), p. 289.

This interpretation relies on the understanding that venture capital companies in the sample
reported the definition of dividend rights separately from preferred equity financings
although dividend provisions are an integral part thereof. This is confirmed by the reported
data on Cluster 1 in Section 5.3.2.2.1.

325
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5.3.2.2.3 Ciuster 5: Combinations of Debt and Equity

This cluster with predominant debt-equity combinations is the smallest cluster
including only four venture capital companies but it exhibits the highest

consistency in financial instruments and the smallest standard deviation.

Debt-equity combinations are employed in 94.25% of investments. Silent
partnerships finance the remaining 5.75%. Similar to Cluster 3, it can be argued
that silent partnerships can be specified to resemble the individual design of

debt-equity combinations.

With redemption rights {4.33) and staged financing (4.00), cluster firms “very
often” carry options to exit their portfolic companies, as do the firms in Cluster 3.
These covenants are, however, the only distinctive cash flow-related covenants
frequently employed on top of the non-distinctive covenants. Aithough debt-
equity combinations, under exclusion of covenants, have been shown to
achieve the same theoretical incentive allocations as convertible securities
(Bergemann and Hege (1998); Green (1983); Marx (1998); Repulio and Suarez
(2004)), this is an indication that their contracts differ enormously from
convertible security contracts in the underlying German sample and for this
reason cannot achieve the identical cash flow allocation. This result is
underlined by the mainly significant negative (positive) correlations of debt-
equity combinations (convertible securities) with all covenants included in the

analysis.

Board representation (5.0), although frequently used across all contracts (with
the exception of Cluster 2), is mentioned at this point because its ubiquity in
debt-equity contracts certainly originates from the fact that venture capital
companies are not necessarily given board seats for the debt or preferred
equity fraction of their investment. Furthermore, information rights (4.50) are
least frequently used of all clusters and are significantly negatively correlated
(—0.286*) with debt-equity combinations. This supports the idea that an outside

investor, that is, the debt-equity investor in his role as creditor, is not as involved
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in supporting and monitoring the portfolio companies as is an inside investor

and therefore requests fewer information rights.

Overall, Cluster 5 has an average frequency of covenant inclusion of 3.82 (cash
flow-related covenants: 3.81; other covenants: 3.83), and thereby ranks third of
all clusters: Debt-equity combinations are “often” combined with covenants,

mainly with cash flow-related exit clauses.

5.3.2.2.4 Cluster 4. Straight Equity

This cluster with dominant straight equity financing is the third largest cluster
including nine venture capital companies. Underlying reasons are the significant
equity proportions in Clusters 1, 2, and 3 indicating that equity may well be the
most common instrument in the German venture capital market — as implied by
Expectation 1 and verified by sample data in Section 5.3.1 — but used in
different contractual contexts.

Straight equity is the dominant financial instrument employed in 79.44% of
investments by cluster firms. Debt-equity combinations, which include an equity
component, are used in 7.22%, silent partnerships in 6.67%. The fact that
Schafer et al. (2004), in their empirical work, subsume straight equity and silent
partnerships (and shareholder loans) under the term “equity” can also be
interpreted in favor of their similarity and their use by the same venture capital
companies.>®® Their simultaneous use in one contract, however, seems rather
improbable with a view to the exceptional legal construct of a silent partnership.
Bascha and Walz (2002) instead report the use of combinations of silent

t.327

partnerships and deb On the whole, cluster firms have a tendency to include

equity or equity-like claims in their contracts.

Rights of first refusal (4.63) are “extremely often” employed to maintain the

venture capital company’s influence vis-a-vis other venture capital investors. No

5 see Schifer et al. (2004), p. 14.
7 See Bascha and Walz (2002), p. 13.
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additional covenant is used, besides all non-distinctive cash flow-related and
other covenants. Similar to Cluster 3, this is reflected by mainly significant and
predominantly negative correlations of straight equity with ail covenants
included in the analysis. This clearly suggests that Expectation 2 does not hold:
Straight equity is not used in combination with a number of non-ubiquitous cash
flow-related covenants but only with co-sale agreements (5.0) and liquidation
rights (4.67), which are frequently included across all clusters (with the
exception of Cluster 2).

Overall, Cluster 4 has an average frequency of covenant inclusion of 3.75 (cash
flow-related covenants: 3.59; other covenants: 3.84), and thereby ranks fourth
of all clusters: Straight equity is only “often” combined with all non-distinctive

cash flow-related and other covenants.

5.3.2.2.5 Cluster 2: Straight Equity and Equity-Related Claims

As pointed out above, this cluster differs in several respects from the previous
clusters, mainly in that it is dominated by straight equity and equity-related
claims instead of one single financial instrument. its equity focus, however,

makes it the second largest cluster including ten venture capital companies.

The combination of financial instruments in this ciuster equals that in Cluster 4
but with a different and less focused weighting: Straight equity is the most
common financial instrument included in 47.80% of investments. It is, however,
not a dominating financial instrument defined above as a financial instrument
included with a frequency of more than 50.00% in the respective cluster. Silent
partnerships are used in 28.10%, and debt-equity combinations in 19.20%.
Following the reasoning for Cluster 4, straight equity and silent partnerships are
most likely not simultaneously contracted upon with a portfolio company. With a
view to the use of covenants by sample firms in this cluster, this can be

extended to debt-equity combinations.
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Information rights (4.56), as fundamental element of the basic contractual
building block, are combined “extremely often” with straight equity and equity-
related claims. Contrary to all other clusters using at least all non-distinctive
covenants more frequently than “often”, information rights represent the only
covenant used with a frequency of 4 or above for this cluster of venture capital
companies. This is the result of the rather balanced mix of financial instruments,
which are all three (in part) significantly negatively correlated with the majority of
cash flow-related and other covenants.

Overall, Cluster 2 has an average frequency of covenant inclusion of 3.22 (cash
flow-related covenants: 3.01; other covenants: 3.34), and thereby ranks fifth of
all clusters: No standard venture capital contract can therefore be identified.

Consequently, Cluster 2 is excluded from subsequent contract comparisons.

53.23 Summary

Given the above cluster interpretations, the following conclusions can be drawn.
The applied methodological approach of identifying clusters of venture capital
companies with homogeneous contract design has refined the understanding of
venture capital contracts, particularly of German venture capital companies. The
analysis demonstrates that, in the absence of high market conformity,
correlations or regressions across the entire sample do not provide a detailed
insight into the contractual architectures composed by homogeneous sub-
samples. Nevertheless, it shows that a combination of both methodologies
draws a comprehensive picture of contract patterns. In the study, cluster size is
comparable to the frequency of use of financial instruments and mirrors
Expectation 1 with an apparent dominance in size of those clusters employing
mainly straight equity. The dominant financial instruments in the clusters
account for between 68.69% and 94.5% of investments by cluster firms and
related standard deviations of between 0.28 and 0.00 (with the exception of
Cluster 2), which enables an unequivocal allocation of covenants to these

financial instruments. The following contractual patterns of financial instruments
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and cash flow-related covenants deserve to be highlighted and compared to the

findings of the existing empirical literature:

e Convertible securities (Cluster 1) (esp. convertible preferred equity) are
combined with conversion provisions, dividend provisions, and
redemption rights, in addition to co-sale agreements and liquidation
rights. On average, these cash flow-related covenants are included
“extremely often” in convertible security contracts (average frequency of
covenant inclusion: 4.50).

¢ Preferred equity (Cluster 3) is used in combination with redemption rights
and staged financing, in addition to co-sale agreements and liquidation
rights. On average, cash flow-related covenants are employed “often” in
preferred equity contracts (3.90).

e Debt-equity combinations (Cluster5) are contracted upon with
redemption rights and staged financing, in addition to co-sale
agreements and liquidation rights. On average, cash flow-related
covenants are included “often” in debt-equity contracts (3.81).

e Straight equity (Cluster 4) is combined with no more than co-sale
agreements and liquidation rights. On average, cash flow-related

covenants are used “often” in straight equity contracts (3.59).

While existing literature focuses on convertible preferred and straight equity
contracts, °® the cluster analysis carried out in this paper identifies two
additional standard contracts on the basis of preferred equity financing and
debt-equity combinations. It thereby accounts for the observed broad scope of
financial instruments employed in the German venture capital market.
Furthermore, the analysis directly links financial instruments to cash flow-related
covenants. This is not possible when summarizing existing empirical evidence
as can be seen in the literature review in Chapter 3. The findings on financial
instruments are grouped into convertible preferred and straight equity whereas

findings on covenants can only be grouped geographically by US and non-US

8 For example, Kaplan and Strémberg (2003), Cumming (2004), Bascha and Walz (2002).
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samples.329 This prohibits drawing conclusions on combinations of financial
instruments and cash flow-related covenants across all existing empiricai
evidence. Nevertheless, it can be argued that results from existing literature and
from this analysis are largely comparable with the exception of findings on the
use of staged financing. This is shown to be combined with mainly straight but
also convertible preferred equity by empirical literature, although it is combined
with preferred equity in this sample. The most important conclusion from the
above cluster interpretation is the fact that straight equity is not used in
combination with at least one non-ubiquitous cash flow-related covenant and
therefore Expectation 2 is not fulfilled. This has important implications for the
results of the theoretical model in Chapter 4. Certainly the fact that straight
equity is not combined with as many cash flow-related covenants as convertible
securities raises the suspicion that US venture capital contracts are indeed
optimal and thus US venture capitalists more sophisticated than their German
counterparts.®® Therefore, the relationships between the contractual patterns
and venture capitalist characteristics — including sophistication — are analyzed in

the following.

5.3.3 Determinants of Contract Architecture

Venture capital company characteristics are the least-analyzed determinant of
contractual architecture in the empirical literature. Kaplan et al. (2003) and
Isaksson et al. (2004) present partly-conflicting insights into the influence of
venture capital characteristics on contracts in 23 non-US countries and Sweden.
This paper extends their analyses to the German venture capital market and

includes significant additional characteristics.

2 The underlying reason is that Kaplan et al. (2003) find the use of convertible preferred
equity by 23 non-US countries to be combined with covenants otherwise empioyed with
straight equity, and with the same frequency. For an overview of the related empirical
literature, see Table 3-3.

% US venture capital contracts presented by Kaplan and Strémberg (2003) closely resemble
the convertible preferred equity contracts in Cluster 1.
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5.3.3.1  Factor Interpretation

Factor analysis is a data reducing method without loss of information, which
groups variables into independent factors. After the selection of nine variables
on the venture capital companies’ characteristics, investment and contracting
activities, these variables are summarized to five collective terms by means of
factor analysis. While these five factors are thus only slightly and non-
significantly correlated, their variables are significantly and highly correlated
with the factor they belong to. Below, the factors are named, interpreted, and
compared to existing literature.

5.3.3.1.1 Factor 1: Size and Experience

This factor combines the variables “Operating Years”, “Employees”, and
“Investments under Management”. The variable “Operating Years” has similar
factor loadings on Factors 1 and 4 but is allocated to this factor because it is

331 and its variables

significantly positively correlated with Factor 1 (0.603***)
“Employees” (0.523***) and “Investments under Management” (0.675***), while
both significance level and correlation coefficient are lower for Factor 4
(0.379**). The number of employees and of managed investments are an
indicator of the size of the venture capital company, while the number of
investments under management and the years of operating in the German
venture capital market reflect its experience. Factor 1 thereby combines and
redefines characteristics from existing literature. Isaksson et al. (2004)
categorizes the 50% of venture capitai companies with the highest number of
investments as experienced.** Kaplan et al. (2003) use the funds under
management as size indicator, and the sample median of age to distinguish
between younger and older firms. Together with US experience or “familiarity

with the United States”, Kaplan et al. (2003) combine them to the construct of

*¥' Rank correlation coefficients referred to in the text are Spearman’s rank correlation
coefficients as displayed in Appendix C. Correlation significance levels: *** significant at
p £0.01; **significant at p £0.05; *significant at p<0.10. For correlation coefficient
interpretation guidelines, see Footnote 285.

32 gee Isaksson et al. (2004), p. 55.
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venture capitalist sophistication.®®® In this study, however, size and experience
in the home market are separated from international experience (Factor 3), and
only sample firms with highest scores for both factors are interpreted as being
most sophisticated. This relation between Factors 1 and 3 is underlined by
significant positive correlations (0.416***; 0.465***) of both variables in Factor 3
with Factor 1, despite a very low correlation (0.064) between both factors.

5.3.3.1.2 Factor 2: Contracting Focus

This factor summarizes the variables “Contracting: Financial Structure” and
“Contracting: Contractual Covenants”, which quantify the percentages of overall
contracting time spent devising the financial structure of the investment and
designing the covenants. The variables do not add to 100% because the
variable “Contracting: Contingencies/Milestones” is not included in the factor
analysis.*** Since this variable ranges between 27.15% and 33.75% across
clusters, the other two variables are almost perfectly inversely related and
therefore also significantly negatively correlated (—0.478’”“‘).335 They indicate
whether the venture capital companies set their main focus on financial
instruments or covenants®* when designing their contracts. Variables like these
on the contracting process have so far not been included in analyses on
contract determinants. However, the venture capital companies’ attitude
towards contracting, which is captured hereby, severely influences their

contracting practice.

33 gSee Kaplan et al. (2003), p. 16.

34 For an explanation of the exclusion of the variable “Contracting: Contingencies/Milestones”
from factor analysis, see Footnote 295.

For the cluster profiles across factor variables, see Table 5-29.

Data on the time spent defining covenants was not raised separately for cash flow-related
and other covenants. Future empirical research on German venture capital contracting
should account for differences between these two types of covenants.

335
336
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5.3.3.1.3 Factor 3: International Experience

This factor comprises the variables ‘International Investment Activity” and
“Intemational Physical Presence”, which — other than in the descriptive statistics
in Section5.2.2.2 — are reported as binary variables indicating whether a
venture capitalist has investment activity in at least one foreign country and
whether a venture capitalist has investment activity and physical presence in at
least one foreign country each. This operationalization is in line with literature
on the incremental internationalization by Johanson and Wiedersheim-Paul
(1975), Johanson and Vahine (1977), and Dixit and Jayaraman (2001), where
firms successively commit to foreign operations as they gradually gain
resources as well as knowledge about foreign markets.>*’ This also explains the
variables’ negative correlation (-0.211). International experience in this context
relies on a narrower definition than in Kaplan et al. (2003), where a non-US
venture capital company has US experience if it has syndicated or co-invested
deals with a US venture capital company or with a non-US venture capitai
company that had previously syndicated or co-invested with a US venture

capital company.®*®

5.3.3.1.4 Factor 4: investor Type

This factor only includes the variable “Investor Type” revealing the investment
preferences of a venture capital company with regard to the development stage
of its portfolio companies and distinguishing between early-stage and late-stage
investors as well as generalists. It is significantly positively correlated (0.379***)
with the age of the venture capital company. But, as reasoned above, the
variable “Operating Years” with equivocal factor loadings is allocated to Factor 1

rather than to this factor. Isaksson et al. (2004) also includes the investor type in

7 See Johanson and Wiedersheim-Paul (1975), pp. 23-30, Johanson and Vahine (1977),
pp. 306-308, and Dixit and Jayaraman (2001), pp. 43-45.

38 See Kaplan et al. (2003), p. 16. International investment experience in this study can be
interpreted as being equivalent to US experience: According to Table 5-29, it is only
reported in the form of international investment activity for firms in Cluster 1, who have
international investment activity mainly in the United States.
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a discriminant analysis, and finds that it best discriminates between different
combinations of covenants. **° Furthermore, Cumming (2002b) (Cumming
(2004)) demonstrates that agency problems related to early or late-stage
portfolio firms influence contract design (security choice).3*

5.3.3.1.5 Factor 5: Ownership Category

This is a single-variable factor on the “Ownership Category” of the venture
capital company, which indicates its legal status of captivity, affiliation,
independence, or public ownership. It thereby extends the similar concept of
firm structure by Isaksson et al. (2004) which distinguishes only between public
and non-public investors. 3!

5.3.3.2 Implications of Discriminant Analysis Results

On the basis of these factors on venture capital company characteristics, a
discriminant analysis is applied as multivariate dependence technique for the
analysis of cluster differences. As shown in Section 5.2.3.3, classification
results show a correct prediction of cluster membership in 51.16% of sample
firms. With random allocation of sample firms to clusters attaining a 20.00%
probability of correct classification, the success ratio has more than doubled.
This is an indication that — besides tax, legal, and institutional aspects
{(Cumming (2004); Cumming (2002c); Lerner and Schoar (2004)) and portfolio
company characteristics and related agency problems (Barney et al. (1994);
Bascha and Walz (2002); Cumming (2004); Cumming (2002b); Schafer et al.
(2004)) — characteristics of the venture capital company (Isaksson et al. (2004);
Kaplan et al. (2003)) have a great influence on contractual architecture. The
medium canonical discriminant coefficients as well as the Kruskal-Wallis test
show that Factors 2 (“Contracting Focus”), 3 (“International Experience”), and 4
(“Investor Type”) discriminate most and significantly between clusters. Hence,

3% see Isaksson et al. (2004), p. 60.
0 see Cumming (2004), p. 581, and Cumming (2002b), p. 23.
3 gee Isaksson et al. (2004), p. 55.
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investor type determines contractual architecture implying that Hypothesis 2
holds. Furthermore, in line with Isaksson et al. (2004), Factor4 clearly
dominates Factor 3. At the same time, Hypothesis 3 has to be rejected on the
grounds of the low and insignificant influence of ownership category on the
structure of contracts. Most important is the narrower redefinition of venture
capitalist sophistication on the basis of the definition by Kaplan et al. (2003),%#
which serves to test Hypothesis 1 with help of the average cluster profiles with

respect to the factor variables. These are presented and interpreted below.>*®

Factor 1 2 3 4 5
w 2 5lo ow.lfL B g

2 $ § ElEgo £28|5% .5.—8 = 2 %nb

= > E 3955888 |BE2R"82| 8 = $ 5

T o 5) LB ssci2=2 805 % S w o=

3 3§ s ¢$8c|E&§S EEg|582 523 % 5| 8

23 £ 328%|6CSS2 G553/&8>35 2z 2 a3 | 2%

Cluster & > U E3SJ|oL®n O00|lEEL Eaa] £ o> | &0
1 8.14 15.14 21.00 [15.71% 57.14%| 1.00 0.00 1.00 8.14 3.00
2 10.30 16.00 40.70 (35.90% 34.00%| 0.00 0.00 2.00 10.30 | 3.00
3 4.92 13.23 20.31 (29.31% 37.77%| 0.00 0.00 1.00 4.92 3.00
4 15.00 12.78 20.67 [37.22% 30.56%| 0.00 0.00 2.00 15.00 | 3.00
5 7.25 8.00 1475 |31.25% 35.00%| 0.00 0.00 2.00 7.25 1.00
Total 9.02 13.60 24.72 (30.47% 38.28%| 0.00 0.00 2.00 9.02 3.00
Mean Median Mean | Median

2 (1) early-stage investor, (2) late-stage investor, (3) generalist

b (1) captive investor, (2) affiliated investor, (3) independent investor

Table 5-29: Cluster Descriptives (Summary) — Factor Analysis Variables

5.3.3.3 Cluster Descriptives on Factor Variables

5.3.3.3.1 Cluster 1: Convertible Securities

Venture capital companies in this cluster are the second oldest with 8.14
operating years, which is slightly below the sample average of 9.02 operating
years. They are also the second largest with 15.14 employees and 21.00

¥2 gee Kaplan et al. (2003), p. 16.
® For cluster descriptives on factor analysis variables grouped by factors, see Table 5-29.
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investments behind firms in Cluster 2 with an average of 16.00 employees and
40.70 investments under management. Their contracting focus lies with 57.14%
(out of 72.85%) of contracting time strongest among all clusters on the design of
contractual covenants. This cluster is the only one, for which the cluster median
indicates international investment activities by its venture capital companies
(71.43% of companies report having at least one foreign investment activity). In
addition, the correlation of convertible securities with the variable “International
Investment Activity” is highly significantly correlated (0.401***)%>* across the
entire sample. International investment activity from the home office is
conducted mainly in the United States (4 firms), Great Britain, France, the Low
Countries, Switzerland (3 firms each), Austria (2 firms), as well as the Nordic
region (with Finland, Sweden, and Denmark; 1 firm). This reflects their
investment focus on the Anglo-Saxon as well as neighboring markets, that is,

on culturally and geographically proximate markets.*

According to the cluster medians, cluster firms are early-stage and independent
investors. Empirical work by Cumming (2002b) similarly finds that portfolio
companies in the seed, start-up, and expansion stages are most likely to be
financed with convertible preferred equity. >*® Following Cumming’s (2004)
reasoning, whereby security choice depends on portfolio company-specific
expected agency problems,347 venture capital companies in this cluster can be
interpreted to invest in young, high-risk portfolio companies and to therefore
protect themselves from related agency problems with a financial instrument
providing them with a strong claim on cash flows under poor and a participating
claim under good performance, in combination with a great number of

meticulously defined cash flow-related and other covenants.

Rank correlation coefficients referred to in the text are Spearman’s rank correlation
coefficients as displayed in Appendix C. Correlation significance levels: *** significant at
p<0.01; **significant at p <0.05; *significant at p=<0.10. For correlation coefficient
interpretation guidelines, see Footnote 285.

See Johanson and Vahine (1977), pp.26-27.

See Cumming (2002b), p. 13.

See Cumming (2004), p. 561.
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5.3.3.3.2 Cluster 3: Preferred Equity

Venture capital companies in this cluster are the youngest and have only 4.92
years of operating experience. With 13.23 employees, they are almost as large
as the average sample firm, and with 20.67 investments, they have
approximately the same number of investments under management as the firms
in Cluster 1. Cluster firms spend 37.77% (out of 67.08%) of their contracting
time on designing contractual covenants and thereby set not quite such a strong
focus on covenants as firms in Cluster 1. This becomes apparent when
comparing their contractual architectures: Preferred equity is combined with
slightly fewer covenants than convertible preferred equity. Together with firms in
Cluster 1, firms in this cluster are the only early-stage investors. This is
supported by the empirical work on the Canadian venture capital market by
Cumming (2004), where seed stage portfolio companies are most likely to be
financed by preferred equity and high-tech firms by convertible securities.?*®
The ownership category of cluster firms is that of an independent venture
capital company. Overall, the cluster profile of Cluster 3 highly resembles that of
Cluster 1 with the difference that venture capital companies financing deals with
preferred equity are younger and less internationally experienced (46.15% of
companies report to have at least one foreign investment activity), that is, less
sophisticated according to the underlying definition. Nevertheless it has to be
noted that preferred equity is the only other financial instrument that is
significantly positively correlated (0.330**) with the variable “International
Investment Activity” across the entire sample.

5.3.3.3.3 Cluster 5: Combinations of Debt and Equity

Venture capital companies in this cluster are 7.25 years old and thus the
second youngest across all clusters. They are also the smallest with only 8.00
employees and 14.75 investments under management. Their contracting time is

spent almost equally-balanced on financial instruments and contractual

2 See Cumming (2004), p. 578.
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covenants, with only a slight focus on the financial structure (35.00% out of
66.25%). Cluster firms invest mainly in late-stage portfolio companies. Unlike all
other clusters, this cluster is reported to include mainly captive investors. This
suggests that captive investors have no contracting focus and, through debt-
equity financing, wish to reduce their involvement in portfolio companies to the
equity fraction of their investments.

5.3.3.3.4 Cluster 4: Straight Equity

Venture capital companies in this cluster are 15.00 years old and thus have the
greatest operating experience. They rank third with 20.67 investments under
management and fourth with 12.78 employees. Their contracting focus lies
strongest among all clusters with the financial structure, on which they spend
37.22% (out of 67.78%) of their contracting effort. Cluster firms are independent
and late-stage investors. This corresponds with findings by Cumming (2002b)
that late-stage firms are financed mainly with straight equity.349 In line with the
above reasoning on agency problems and security choice for Cluster 1, it can
be argued that late-stage portfolio companies are less risky. Thus, invested
venture capital companies mainly protect themselves against the case of

liquidation and employ only few additional covenants in their contracts.

5.3.3.3.5 Cluster 2: Straight Equity and Equity-Related Claims

Venture capital companies in this cluster with 10.30 years of operating
experience are somewhat older than the sample average of 9.02 years. They
are the largest firms with respect to size, employing 16.00 employees and
managing 40.70 investments. They thereby have almost twice as many portfolio
companies as firms in Clusters 1, 3, and 4. Contracting time is almost evenly
devoted to financial instruments and contractual covenants. Cluster firms are

late-stage and independent investors. Distinguishing characteristic of venture

*® See Cumming (2002b), p. 14.
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capital companies in this cluster is their focus on forms of equity financings and

late-stage investments, which they have in common with firms in Cluster 4.

5.3.34 Summary

The main findings from the above cluster interpretation are summarized in the
following. They are mainly in line with findings by Cumming (2004) and
Cumming (2002b). The clusters are ranked according to their level of
sophistication. Since only firms in Cluster 1 invest internationally, the ranking is
mainly determined by their relative “Size and Experience”, which is calculated

as their average ranking across the variables included in Factor 1.

e Convertible secunties (Cluster 1) are employed by middle-aged,
relatively large, independent venture capital companies — which rank first
in terms of size and experience (under exclusion of Cluster 2) - and
focus on early-stage investments. These are the only firms with
intemational investing in the form of investment activity, mainly in the
United States. For this reason, they are the most sophisticated venture
capital companies in the German market.

e Straight equity (Cluster4) is used by the oldest, average-sized,
independent venture capital companies — which rank second in terms of
size and experience (under exclusion of Cluster 2) — and focus on /ate-
stage portfolio companies, as do firms in the equity-related Cluster 2.

e Preferred equity (Cluster 3) is included by the youngest, average-sized,
independent venture capital companies — which rank third in terms of
size and experience (under exclusion of Cluster 2) — and invest mainly in
early-stage portfolio companies.

o Debt-equity combinations (Cluster 5) are contracted upon by relatively
young and the smallest venture capital companies — which rank fourth in
terms of size and experience (under exclusion of Cluster 2) — and fund
mainly /ate-stage portfolio companies. These venture capital companies
are mainly captive investors and are thus subsidiaries of a company or

financial institution.
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The main finding is that the most sophisticated investors with highest scores
(under exclusion of Cluster 2) for the factors on “Size and Experience” in the
home market and “International Experience” employ mainly convertible
securities in combination with numerous covenants. Hypothesis 1 therefore
holds, implying that not only US venture capital companies but also non-US or
German firms with international or US investment experience are sophisticated
and use convertible securities in their contracts, despite differing tax, legal, and
institutional environments. This is largely concordant with the fact that only
11.63% of sample firms report unfavorable legai regulations in Germany to
prevent them from using convertible securities. 30 As a consequence, the
largest fraction of German venture capital companies, which are shown to use

mainly straight equity (see Expectation 1), are less sophisticated.>"

5.4 Summary of Results

This section summarizes the main findings of the empirical analyses and

derives a contract ranking or ladder of venture capital investor sophistication.

The descriptive statistics on the contracting process indicate that venture capital
companies ascribe great importance to initial contract negotiations and design
and consider them as fundamental to profitable venture capital investing.
Venture capital companies therefore invest considerable amounts of time and
money into contracting, and frequently seek lawyer assistance. On the contract
components, it is interesting to note that venture capital companies attach
almost equal importance to the definition of both financial instruments and

covenants.

30 For a list of reasons against the ubiquitous use of convertibie securities by German venture
capital companies, see Table 5-24.

Conclusions drawn on the sophistication of German venture capital companies are not
based on information about the financial success of sample firms in the form of, for example,
rates of return. Only 12 venture capital companies participating in the survey provided
information on their average realized rate of return; unfortunately this variable, therefore,
had to be excluded from the analyses. So far, only Brettel et al. (2004a) and Cumming
(2002b) analyze the influence of contract design on portfolio company success, that is the
internal rate of return, but not venture capital company success.

351



214 Empirical Evidence on Contractual Architecture

The descriptive statistics on the financial instruments are largely comparable to
results of existing evidence on the German venture capital market: The main
financial instrument is straight equity, where the investor holds a minority stake
or a narrow majority stake, followed by preferred equity, combinations of debt

and equity, and convertible securities (esp. convertible preferred equity).

The descrptive statistics on the contractual covenants suggest that the
inclusion of cash flow-related covenants protecting the venture capital
company’s cash flow is equally important as the inclusion of information and

control rights ensuring participative management by the venture capital investor.

Based on these findings, augmented contracting pattems are identified,
representing consistent combinations of equally weighted financial instruments
and cash flow-related covenants. While convertible securities, preferred equity,
and combinations of debt and equity are shown to be frequently combined with
at least redemption rights — besides the ubiquitously included liquidation
provisions and co-sale agreements —, straight equity is only combined with the
latter ubiquitous covenants. This is inconsistent with the proposition that straight
equity in combination with at least one cash flow-related covenant can imitate

the incentive-compatible cash flow allocation created by convertible securities.

The choice of contracting pattern is determined by certain factors related to the
characteristics of the venture capital companies. While convertible securities
and preferred equity are contracted upon by early-stage investors with
contracting focus on the definition of covenants, straight equity is contracted
upon by late-stage investors with contracting focus on the definition of financial
instruments. **2 Convertible securities investors are the only venture capital
companies with international investment activity, mainly in culturally and
geographically proximate countries. Since they are also ranked highest in terms
of their average rank across size (“Employees” and “Investments under
Management”) and experience (“Operating Years”) in the domestic market
(under exclusion of Cluster 2), they are defined as the most sophisticated

%2 Combinations of debt and equity are also contracted upon by late-stage investors but these
investors have a contracting focus on the definition of covenants.
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venture capital investors in the German market, followed by straight equity,
preferred equity, and debt-equity investors. These results are summarized
below in the form of a contracting ladder of venture capital investor
sophistication >

Cluster 1
Convertible securities
with redemption rights
(and conversién and dividend provisions)

Cluster 4:
Straight equity

Cluster 3:
Preferred equity
with redemption rights
(and staged financing)

Cluster 5:
Combinations of debt and equity
with redemption rights
(and staged financing)

Venture Capital Investor Sophistication @

* Sophistication is measured as equally weighted ranking of the factors ,Size and Experience” and “International
Experience.”

Figure §-7: Contracting Ladder of Venture Capital investor Sophistication

Altogether, the data supports one expectation and two hypotheses,*** from
which the following can be concluded: Although straight equity is the main
financial instrument in the German market, venture capital companies financing
portfolio companies with straight equity are not the most sophisticated investors.
This, however, is to a large extent not attributable to unfavorable German legal

regulations.

%3 For an illustration of the new contracting ladder of venture capital investor sophistication,
see Figure 5-7.
4 Fora summary of empirical results on the expectations and hypotheses, see Table 5-30.
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Expectation 1 Straight equity is the main financial instrument in the Supported
German venture capital market.

Expectation 2 Straight equity is used in combination with at least one Not
non-ubiquitous cash flow-related covenant. supported

Hypothesis 1 Sophisticated venture capital companies use convertible Supported
securities as dominant financial instrument in their
contracts.

Hypothesis 2 The investor types of venture capital companies Supported
determine the implemented contractuat architecture.

Hypothesis 3 The ownership categories of venture capital companies Not
determine the implemented contractual architecture. supported

Table §-30: Summary of Results on Expectations and Hypotheses

Finally, when asked to indicate reasons against the use of convertible securities,
venture capital companies frequently reported that the incentive structure for
portfolio companies created by convertible securities could also be achieved
using other forms of financing in combination with covenants. This suggests that
possibly the above identified contract patterns implement similar incentive
structures. However, only a detailed comparison with the theoretical analysis of

cash flow incentive mechanisms in Chapter 4 can shed light on this issue.

55 Conclusions

This chapter presents the first detailed empirical analysis of German venture
capital contract negotiations and design, especially of the use of cash flow-
related covenants and their interaction with financial instruments, also called
“augmented contracting”. Through cluster analysis in combination with factor
and discriminant analyses, it furthermore introduces a novel methodological

approach to research on venture capital contracting.

Unlike existing evidence, it accounts for the wide scope of financial instruments
used in the German market and identifies four main contractual patterns on the
basis of convertible security, preferred equity, debt-equity, and straight equity
financing. It provides a detailed analysis of determinants of these contractual
architectures relating to the characteristics of venture capital companies and

finds that, in line with common belief, not only sophisticated US but also
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sophisticated German venture capital companies use convertible securities. In
order to draw conclusions on German contract design, however, these results
have to be contrasted with the findings from the theoretical model in Chapter 4.
This synthesis follows in Chapter 6.



6 Synthesis

This chapter presents a synthesis of the above theoretical and empirical
analyses on cash flow allocations in German augmented venture capital
contracts in Chapters 4 and 5. It compares real-world practices with incentive
considerations and derives implications for an improved venture capital contract

design in the German market.

The comparison of findings is subject to the following limitations. The theoretical
analysis is restricted to four out of six cash flow-related covenants, excluding
co-sale agreements and staged financing. However, empirical evidence shows
that German venture capital contracts always include co-sale agreements, and
that German convertible securities contracts and straight equity contracts do not
contain staged financing agreements. This implies that the findings on
convertible securities and straight equity contracts are not distorted. In addition,
the theoretical analysis includes neither contracting time and costs nor possible
rejections of complex or unknown financial instruments by portfolio companies.
Yet these might differ between the empirically identified contracting patterns

and thus define entry barriers to complex contracting.

The first comparison relates to the optimal équity stake allocated to the venture
capital investor under straight equity financing, that is, also after conversion

option exercise.

e The theoretical analysis derives that the optimal contract aliocates a
minority share in the project's return to the venture capitalist and a
majority share to the entrepreneur.

o The empirical analysis finds that approximately one third of German
venture capital companies report their maximum equity share across

their contracts to be a majonty share.
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As a result, the maximum equity share allocated to the venture capital investor
should be reduced to below 50% under straight equity financing as well as after
conversion option exercise in order to provide optimal incentives to the portfolio

company. From this results Implication 1.

Implication 1: (Optimal Equity Share). Under straight equity financing, the
venture capital company should optimally be allocated a minority share in the

portfolic company.

The second comparison refers to the optimality of augmented contracts. It
contrasts the new pecking order of venture capital contracting with the four main

contractual patterns identified in the German market.>*®
First, the pecking order recommends the use of convertible securities contracts.

s The theoretical analysis confirms findings in the existing literature on the
optimality of convertible securities and extends this proposition by the
finding that convertible securities with redemption option outperform all
possible combinations of financial instruments and cash flow-related
covenants in terms of their cash flow incentive-compatibility.

e The empirical analysis is an indication that German venture capital
companies use convertible securities and combine them with redemption

options.

These findings concur in contracting with convertible securities. They approve
that the most sophisticated German venture capital investors choose the most

incentive-compatible cash flow allocations. This is summarized in Implication 2.

%% For a juxtaposition of the pecking order of venture capital contracting and the contracting
tadder of venture capital investor sophistication, see Figure 5-7.
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Implication 2: (Optimal Convertible Securities Contracts). |f they are
uninhibited in their choice of contract design, German venture capital
companies should employ convertible securities with redemption option.

Second, the pecking order recommends the use of straight equity contracts.

¢ The theoretical analysis proves that straight equity is best combined with
redemption options and liquidation provisions.

o The empirical analysis reveals that German venture capital companies
do not add any other than common or ubiquitous cash flow-related

covenants (including liquidation preferences) to straight equity contracts.

Thus, not including redemption options implies less incentive-compatible
contracting by the second most sophisticated German venture capital investors.
From this results Implication 3.

Implication 3: (Improved Straight Equity Contracts). Under straight equity

financing, the venture capital company should include redemption options.

Straight equity is nevertheless most frequently employed in German venture
capital contracts. Two possible explanations exist for this phenomenon: First,
US investors almost exclusively contract upon convertible securities and
German convertible securities investors are shown by the above empirical
analysis to be the only German investors with a significant international
investment activity and to carry out this activity mainly in the US venture capital
market. This may be an indication that German straight equity investors are lack
intemational investment experience. Second, unfavorable legal regulations in
Germany may restrict the use of convertible securities as financial instrument
for certain legal forms of portfolio companies. f German venture capital
investors consequently resort to straight equity financing for these portfolio
companies, it is the legal environment that inhibits a better allocation of cash
flow incentives, and thus needs to be reconsidered. However, only 11.63% of
survey participants reported legal constraints to be the underlying reasons for

the fact that they do not always employ convertible securities in their contracts.
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Third, the pecking order recommends the use of preferred equity contracts.

The theoretical analysis of augmented contracting shows that a straight
debt contract produces the best cash flow incentives if a prior maturity is
defined. It further shows that the same cash flow allocation is achieved
using a straight debt/preferred equity contract with redemption option.
This contract does, however, not appear in the pecking order because it
Pareto-dominates a straight equity contract with redemption option, while
only a straight equity contract ensures project continuation.

The empirical analysis finds that preferred equity contracts are combined
with redemption options.

These findings concur in contracting with preferred equity. They indicate that

the third most sophisticated German venture capital investors choose an

augmented contract similar to that ranked third by the pecking order. In terms of

sophistication, preferred equity investors not only lack international investment

experience but they are aiso the youngest domestic market participants.

Fourth, the pecking order recommends the use of straight debtipreferred equity

contracts and the contracting ladder that of combinations of straight equity and
straight debt.

The theoretical analysis does not provide consistent findings on
combinations of straight equity and straight debt, and thus does not
include them in the pecking order.

The empirical analysis finds that combinations of straight equity and
straight debt are added on redemption rights. Debt-equity investors
distinguish themselves from investors employing other contracting
patterns in that they are not independent but captive investors. This may
imply that captive investors are obliged to follow certain investment
guidelines set up by their majority shareholder and restricting the use of

specific financial instruments.
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Regarding liquidation provisions, the theoretical analysis recommends their
inclusion in all contracts and assumes that they always form part of straight
debt/preferred equity contracts. Empirical evidence shows that German venture
capital contracts always include liquidation provisions. Therefore, the findings

also concur in liquidation provisions.

Overall, the contracts chosen by the top three sophisticated venture capital
investors almost perfectly match the top three incentive contracts of the pecking
order. Thus, the incentive potential of augmented contracts seems to be directly
linked to the sophistication of venture capital investors. Unless entry barriers to
contracting exist,>*® this implies that a transfer of knowledge from highly to less
sophisticated investors can, to some extent, improve the incentive-compatibility
of the contract design chosen by less sophisticated investors. The empirical
analysis shows that convertible securities investors are more domestically and
internationally experienced than preferred equity investors and more
internationally experienced than straight equity investors. A transfer of this

knowledge is facilitated by syndication.

In syndication, a group of venture capital companies jointly invest in a portfolio
company. The syndicate leader coordinates their investment and management
supporting activities. He is usually the venture capital investor with the largest
share in the portfolio company.®’ The close cooperation of the syndicate
participants potentially fosters knowledge transfer on hard facts such as
contracting as well as soft facts such as active investor involvement.3® It
thereby helps establish optimal incentives and support for the portfolioc company.
However, existing empirical evidence on the German venture capital market
reports that 37.8% of investments by domestic venture capital companies are
syndicated, of which 47.2% are undertaken with national partners, 15.3% with
European partners, and 37.5% with non-European partners.**° Altogether, only

one fifth of venture capital investments in the German market are syndicated

%8 Convertible securities are considered as highly complex financial instrument by 13.95% of

survey participants, as shown Table 5-24.
37 gSee BVK (2004c), p. 9.
38 gSee Manigart et al. (2004), pp. 1518, and Dixit and Jayaraman (2001), p. 44.
¢ See BVK (2004a), p. 7.
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with foreign venture capital companies. This suggests that an increase in
German deal syndication may have the potential to initiate a transfer of
contracting knowledge. Therefore, preferred and straight equity investors are

recommended to engage in deal syndication with

¢ domestically and at the same time internationally experienced German
venture capital companies,

o foreign venture capital companies investing in the German market, or

o foreign venture capital companies investing in their foreign domestic
market.

These findings are summarized in Implication 4.

Implication 4: (Sophistication Improvements through Syndication). Less
sophisticated venture capital companies should syndicate investments with
domestically and internationally more experienced partners in order to benefit

from a transfer of knowledge on incentive-compatible contracting.

Overall, this synthesis develops implications for an improved German contract
design. These implications are formulated in the form of instructions directed
towards less sophisticated independent investors and explicitly point out their
improvement potential in contracting. Thus, this thesis contributes substantially
to the education of German venture capital investors on the issue of incentive
driven contracting in the prevailing legal environment.
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Figure 6-1: Comparison of Theoretical and Empirical Findings
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Venture capital relationships between venture capital companies and their
portfolio companies are governed by contracts defining the financing terms as
well as the contracting parties’ rights and duties throughout the investment
period. The contracts’ coordinating function and their incentive-compatibility are
particularly relevant in the venture capital setting where both parties are actively
invoived in the management of the portfolio company. Contracts and the design
of their formal components, financial instruments and contractual covenants,

therefore play a central role in making the investment a success.

Starting point of this thesis is a comprehensive literature review reflecting the
current status of research on venture capital contracting. The theoretical
literature strongly supports the use of convertible securities, rather than that of
straight equity, as incentive-compatible financial instrument. It mainly ignores
covenants despite the fact that they, too, can be empioyed to create incentives
for the contracting parties. Neglecting the interaction between both contractual
components in the creation of incentives, the analyses disregard a central
aspect of contracting reality. The empirical literature presents evidence that
straight equity is the main financial instrument in German contracts but is
combined less frequently with covenants creating cash flow incentives than are
convertible securities, which are the predominant financial instrument in US
contracts. However, the analyses fail to identify common German contract
designs consisting of both contractual components, which are required to fully
assess the incentive-compatibility of German contracting practices.
Summarizing these insights, an important research gap lies in the analysis of
the combined use of financial instruments and covenants in the creation of
incentive mechanisms for the contracting parties in the German venture capital
market.

This thesis therefore lays its explicit focus on the interaction of both contractual

components, which is introduced as an “augmented contracting” approach to
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incentive-compatible contract design. Applying augmented contracting to
venture capital, this thesis aims at comparing German real-world contracts with
related theoretical incentive considerations and at deriving implications for an

improved contract design.

The theoretical analysis in this thesis aims at investigating whether the
incentive-compatible allocation of cash flow rights obtained with convertible
securities can effectively be replicated by straight equity in combination with
covenants allocating cash flow rights. It extends existing literature mainly by its
augmented contracting approach. In a simultaneous double moral hazard model,
which integrates several real-world phenomena, common financial instruments
— among them straight equity and convertible securities — are combined with
covenants and compared on the basis of three contract properties describing
their incentive-compatibility. These properties include the level of the parties’
utilities but also incentive mechanisms directed specifically towards the
entrepreneur. The findings of this augmented contracting analysis are
presented in a hierarchy of contract designs: Convertible securities contracts
with redemption option are the most incentive-compatible contracts, followed by
straight equity contracts with redemption option and liquidation provisions.
Nevertheless, the latter creates the same utility levels as the former. Under both
contracts, allocating a minority equity share to the venture capitalist is shown to
be incentive-compatible. The hierarchy of contracts is formulated in the form of
a new pecking order of venture capital finance, which significantly refines
existing findings on the financing of young companies but contradicts the
pecking order for mature firms established by Myers (1984).

The empirical analysis in this thesis aims at identifying common contract
patterns consisting of financial instruments and covenants in the German
venture capital market and at analyzing which characteristics of venture capital
companies determine the choice of these patterns. It extends existing literature
mainly by its augmented contracting approach. As the first paper applying
cluster analysis to the context of venture capital contracting, it shows that
German venture capital investors combine convertible securities with a

redemption option and numerous other covenants. It further shows that they
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combine straight equity, which is the main financial instrument in the German
market, only with covenants included also in convertible securities contracts and
all remaining contract patterns. These are based on straight debt and
combinations of financial instruments. In a factor and a discriminant analysis, a
variety of characteristics of the surveyed venture capital companies is grouped
into five factors. The factors describing the investors’ “Size and Experience” in
the domestic market and their “International Experience” are summarized in the
construct of “venture capitalist sophistication”. The analysis shows that venture
capital companies employing convertible securities contracts are the most
sophisticated investors, followed by those employing straight equity contracts.
This suggests that the most sophisticated German venture capital companies
are able to enforce US-style contracts. Interestingly, only a small proportion of
survey participants reported unfavorable legal regulations to restrict them from
the use of convertible securities. The findings of the empirical analysis are
summarized in the form of a ranking of contracts with respect to the level of

sophistication of the venture capital investors.

In a synthesis of the theoretical and empirical analyses, the thesis finally
compares German real-world contracts with related theoretical incentive
considerations. It shows that German venture capital investors mainly employ
the contracts included in the new pecking order and choose them in the order of
their level of sophistication. From observed deviations of German contract
patterns from the pecking order, the following recommendations for an
improved contract design are extracted. These recommendations are directed
towards German venture capital investors and contribute substantially to their
education in incentive-compatible contract design. They propose the following

improvements to German contracting:

e Venture capital companies should write the contract such that they hold a
minority share under straight equity financing and after conversion option
exercise.

e Venture capital companies should always invest by means of convertible

securities in combination with a redemption option.
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¢ If convertible securities investments cannot be implemented, venture
capital companies should combine straight equity financing with a
redemption option.

e Venture capital companies should syndicate investments with in
particular intermnationally experienced partners and learn from their

contract design.

The final recommendation clearly aims at fostering communication and
cooperation among market participants, in the understanding that they are likely
to increase the level of sophistication of German venture capital companies and
thereby possibly impact the overall performance of the venture capital industry.
An improved investment performance may lead to a greater interest in and
acceptance of this asset class among a broader scope of institutional and, even
more so, private investors. Additional funds could then be invested to support
innovation and growth, thus contributing to the ongoing structural change in the

German economy.

Taking these analyses as a starting point, there are ample opportunities for
future theoretical and empirical research. A valuable theoretical extension
includes an augmented contracting analysis of governance mechanisms in
venture capital. The analysis of the contingent allocation of control rights
defined by financial instruments and control covenants can complement this
thesis’ analysis of incentive mechanisms to decision-making in the context of
certain events. Valuable empirical extensions could be facilitated by a dataset
on individual venture capital contracts in Germany and possibly across several
other European countries. The analysis of detailed contract and portfolio
company data could be used to identify deal-specific information on augmented
contracting with a focus on incentive and even governance mechanisms across
different countries. The dataset could furthermore form the basis for a
comprehensive analysis of the determinants of contract design, including not
only venture capital company characteristics but also portfolio company
characteristics. Moreover, differing tax, legal, and institutional environments
across different European countries could be accounted for. Since related

worldwide and European benchmarking analyses have shown Germany to
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provide a rather unfavorable tax and legal environment for its venture capital
investors, these findings might make it possible to identify how German legal

authorities could improve upon local parameters.
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Appendices

Part A: Venture capital in difficult times - review and outlook

This part of the survey focuses on venture capitat in difficult times, reviewing the entire year 2003 and taking
an outlook on 2004.

A speciat focus lies on the different aspects of venture capital contracting, that is contracts signed between
venture capitalists and portfolio companies, as one indicator for German venture capitat sophistication.

“Company” refers to either German venture capital companies or German offices of foreign venture capital
companies and their investment activity in the German venture capitat market.

Section 1: Institutional background

1. Which of the following ownership categories best describes your company?
Please tick whichever box applies or specify any other category.

a. Captive O b. Affiliated
¢. Independent O d. Public sector
e. Other: O

2. Which of the following investor types best describes your company?
Please tick whichever box applies or specify any other category.

a.
[

Early-stage investor O b. Late-stage investor
Generalist O d. Other:

Section 2: Investment activity

oo

oo

3. As far as your company's investment activity in the German venture capital market is concerned...

a.

b.

n

a

™

. How many new i

In which country is your company’s global head office located? {e.g. D, GB, USA)

For how many years has your company been actively operating in the German market?

. How many investments does your company currently have under management?

. How many of your investments currently under management are syndicated?

- In how many of them is your company the lead investor?

ts did your company make in G y in 2003, excluding all
follow-on investments?

~ How many new investments were initiated in 2002?

. What proportion of your company's funds raised are currently invested?

. What average IRR (internal rate of return) did your company realise across all

investments in 20032

=

UL
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Part A: Venture capital in difficult times - review and outtook

4. As far as investment size is concerned...

a. What are the investment size prefe es of your ¢ ?

pany:

- Minimum investment (in million EUR)

- Maximum investment (in million EUR)

o

i

. What is the maximum investment size your company could underwrite? (in miltion EUR)

S. What is the distribution of the ber of i ts over the following investment size categories?
Please indicate the approximate percentage for each category, irrespective of total investment size.

a. Less than EUR 1 million
b. EUR 1 million - EUR 10 million

c. EUR 10 miltion - EUR 20 million

B3

d. EUR 20 million - EUR 50 million %

e. More than EUR 50 miltion

!I

6. To what extent is your company’s portfolio specialised in terms of...

Highly Not
specialised speciatised
5 4 3 2 1
a. Financing stages O0Oaggoaa
b. Industry sectors O0OoOoQg Qo
c. Geographical regions O 0Oooao
7. For the different financing stages, please indicate...
Approx. number Number of exits
of investments excl. liquidation
in 2003 in 2003
a. Seed
b. Start-up

c. Expansion
d. Buy-out (MBO, MBI, LBO)
e. Secondary placement

f. Turnaround

1
1

2 3rd German Venture Capital Market Survey 2003
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Part A: Venture capital in difficult times - review and outlook

8. To what extent does your company use the fotlowing sources of deal flow?

9.To

Very often

5 4
a. Proprietary deal flow O 0O
b. Deal finders compensated with commission o 0O
¢. Deal finders compensated with co-investment rights o 0
d. Auctions by investment banks/consultancies O 4

what extent does your company use the following types of due diligence?

Very often

5 4
a. Internal due diligence [
b. External business/commercial due diligence O o
c. External technical due diligence 0O g
d. External financial due diligence o 0
e. External legal due diligence O O
f. External tax due diligence O O

Very rarely

000gw
OoOooas
opoog-

Very rarely

000000 w
000000 w~
o0opooogs-

10. What percentage of the respective investment size does your company on average spend on ...

a.

b.

11. How many portfolio c

Internal due ditigence?

Advisors for external due ditigence?

panies did your company exit through the following routes?

Please indicate the number of exits completed in each category in 2003.

a.

b.

IPO

Trade sale

. Sale to other venture capitalist(s)

. Sale to financial institution(s)

. Repayment of preference shares/loans
. Sale to management (buy-back}

. Liquidation

Section 3: Human resource management

12. As far as employment at your ¢

a.

o

pany is concerned...
How many people, including back-office staff, does your company currently employ?
- How many were employed at the beginning of 2003?

- How many does your company plan to employ by the end of 20042

How many investment executives, that is people in charge of investing in and managing
{including monitoring) portfolio companies, does your company currently employ?

®

LI
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Part A: Venture capital in difficult times — review and outlook

13. What qualifications and experience (prior to the current position) do your investment executives have?
Please indicate the approximate percentage for each category. Percentages may add to more than 100%.

9

. Masters degree

o

. Doctoral degree

c. Previous international work experience

d. Experience in the venture capital/private equity industry

e. Experience in mergers & acquisitions

f. Experience in line management

g. Experience/qualifications in high-technology-based industries
h. Experience/qualifications in engineering

i. Experience/qualifications in consulting/strategy

j. Experience/qualifications in finance and accounting

k. Experience/qualifications in law

%
o

%

:

[+

14. Which of the following long-term incentives for investment executives does your company provide?

Please tick whichever boxes apply and/or any other category.

a. Salary ] b. Bonus
c. Carried interest O d. Co-investment rights
e. Executive share options O f. Other:

Section 4: Venture capital contracting

15. As far as contract negotiations with portfolio companies are concerned...
a. In what proportion of its investments is your company actively assisted by a lawyer
throughout the contracting stage?
. How long does it take from starting contract negotiations to signing the contract?

o

- Minimum contracting time (in months)

- Maximum contracting time (in months)

. What proportion of the time spent on contracting is spent on

n

- Devising the financial structure of the investment?
- Defining contingencies and their triggers/milestones?

- Designing contractual covenants (provisions and rights)?

a

. How high are the average contracting costs, as a proportion of the total investment size?

a
O
]

[ ]
L]

4 3rd German Venture Capital Market Survey 2003
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Part A: Venture capital in difficult times - review and outtook

16. How freg {y does your company use the following financing instruments in new investments?
Please indicate the approximate percentage of deals and specify any other combination if applicable.

a. Straight equity

Straight debt

Combination of straight equity and straight debt -

b. Preferred equity

Preferred debt

¢. Convertible preferred equity -
Convertible preferred debt -

d. Silent partnerships

e. Other: n

17. If your company does not finance all investments with convertible securities, what are the reasons?
Please tick whichever boxes apply and/or specify any other reason.

%
%
%
%

/o

a. Not the most common financing instrument in the German market

b. Used mainly by senior and experienced venture capitalists

¢. Highly complex financing instrument

d. Unfavourable legal regulations

e. Only used when agency problems are considered severe

f. Currently no exit via IPO possible

g. Same incentive structure for the portfolio company can be achieved using other forms of
financing in combination with contingencies and covenants

h. Other:

18. As far as your company’s equity stake in its portfolio companies is concerned...

3

a. What is the minimum equity stake your company usually holds?

b. What is the maximum equity stake your company usually holds?

II O00aocoooao

19. What contingencies are normally built into your company’s contracts with portfolio companies?
Almost always  Almost never

a. Staged financing

b. Contingencies related to financial performance

c. Contingencies related to corporate strategy (e.g. entering new markets)

d. Contingencies related to operative performance (e.g. business plan
projections attained, new product reteased)

e. Contingencies related to general business activities (e.g. expanding
facilities, hiring new executives)

0O 0000w
0D oocods
0D 0000w
0O OOoogws
0D 0o0oOog-
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Part A: Venture capital in difficult times - review and outlook

20. What provisions does your company typically include in contracts with portfolio companies?
Almost always  Almost never

. Conversion provisions

. Dividend provisions

. Co-sale agreements

. Anti-dilution provisions
. Protective provisions

. Registration provisions
. Vesting provisions

. Non-compete clauses

. Board representation

O0C0000dOw
Ooo0o0oogoog s
O0000D00OCOw
OcOoooooags
gcooooogoaa-

21. What rights does your company typically include in contracts with portfolio companies?
Please also indicate which of the following rights your company exercises frequently.

Frequently Almost always ~ Almost never

exercised Included included
5 4 3 2 1
a. Redemption rights ad O 0o agooa
b. Liquidation rights (m} 0Oaooano
¢. Rights of first refusal (] OO0 ago
d. Voting rights O O oaaad
e. Board supermajority rights a O 0o oo g
f. Board veto rights ] 0O 00 a0
g. Information rights and voice d OO0 ooad

22. To what degree are your company's contracts with portfolio companies standardised?
Standardised  Deal-specific

5 4 3 2 1
a. Entire contract | T R 1 R I R N
b. Financing instrument(s) OO ooao
¢. Contingencies O 00D Q
d. Contractual covenants (provisions and rights) O O 0O o a

23. How does your company intend to adjust its current contracting practice to general market conditions?
Please indicate to what extent the following statements represent your company’s adjustments.
Highly relevant  Not relevant

5 4 3 2 1
a. More time spent on contracting OO o oo
b. More extensive use of external advisors, especially lawyers [ I i I |
. Use of more complex financing structures to manage incentives O 0000
d. More extensive use of contingencies to manage incentives O 0O g g g
e. More extensive use of covenants to ensure control over portfolio
companies’ activities oo ood
f. More use of flexible interpretation of the contract and/or hands-on
monitoring booooao
6 3rd German Venture Capital Market Survey 2003
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Part A: Venture capital in difficult times - review and outlook

Section 5: Outlook

This section asks for your company’s view on the German venture capital market in 2004.

All questions refer to the entire German venture capital market, that is ali venture capitalists participating in
the German venture capital market.

The questions ask for your company’s view on the development of the market volume of funds raised and
invested, the market's venture capital portfotio, the market IRR (internal rate of return) and the market's phase
and sector focus.

24. How will the German venture capital market develop in 2004?

If not stated differently, please indicate increases {+) or decreases (-} expected for 2004 as percentage
change to the 2003 level,

a. Change in value of funds raised
- Value of funds invested, stated as percentage of funds raised
b. Change in value of new investments
- Value of first investment rounds, stated as percentage of new investments
- Vatue of follow-on investments, stated as percentage of new investments
¢. Change in value of market portfolio

d. Change in value of {partial and total} exits

e. Change in market IRR (average internal rate of return across the market),
stated in percent

25. Which financing stages and exit channels will the market focus on in 2004?

Please indicate the overall distribution of stages and exits for the following categories. Percentages should
add to 100% each.

financing stages Exit routes

a. Seed

g. IPO

b. Start-up n h. Trade sale
¢. Expansion i. Sale to other venture capitalist(s)

d. Buy-out (MBO, MBI, LBO) j. Sale to financial institution(s) -
e. Secondary placement Repayment of preference

“ shares/loan

. Turnaround ” L. Sale to management (buy-back)

m. Liquidation

%

-

3rd German Venture Capital Market Survey 2003 7
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Part B: Venture capitalist internationalisation — drivers and strategy

This part of the survey focuses on the internationalisation of venture capital companies, its drivers and
strategies employed.

Venture capital companies that de not invest internationally are also kindly asked to complete section 1 of
this part.

Internationalisation refers to making investments in foreign companies either through a physical presence
in a foreign country, that is locating your company and team abroad (example: office), or an investment
activity, that is investing in a foreign country without physically locating there (example: holding company).
“Company” refers to either German venture capital companies, that is venture capital companies with head
office in Germany, which have a physical presence or an investment activity in foreign venture capital markets,
or German offices of foreign venture capital companies, that is German offices of venture capital companies

with head office outside of Germany, which themselves have a physical presence or an investment activity in
foreign venture capital markets.

Section 1: Internationalisation drivers

1. In encouraqging your company to internationalise, how important are the following factors concerning...
Please provide answers regardless of whether your company invests internationally.
1.1. Resources

Very important Not important
7 6 5 4 3 2 1
a. Availabitity of financial resources (within your company) OO0 0Oogogogaog
b. Availabitity of internationally experienced personnel O 0O 00oaggao
c. Availabitity of networks of contacts in foreign markets O 00O gogoaaga
d. Availability of information on foreign-market opportunities O 0O00QQgd o

1.2. Strategic objectives

Very important Not important

7 6 5 4 3 2 1
. Exploitation of competitive advan i

a lo:)aﬁons p tages across different OO ocoOoooo
b. Long-term strategic objectives Ooo0o0oooon
¢. Objectives to enhance rates of return O o o0aooagad
d. Portfolio diversification objectives O 00 o0oogoocaaoa
e. Response to one-off investment opportunities O0o0oocogoobao
f. Imitating strategies of main competitors O 0o oocoogd

1.3. Institutional context

Very important Not important

7 6 5 4 3 2 1
a. Unfavourable regulatory infrastructure in domestic market O 0Ooo0ggoag
b. Favourable regulatory infrastructure in domestic market O o0 o0ooag
c. Favourable financial infrastructure in foreign market OO0 0o0Oo0ooao
d. Favourable regulatory infrastructure in foreign market O 000000
e. Compliance with industry codes of conduct O 000000
f. Opportunities in culturally similar markets O 0 00 o g d
g. Opportunities in geographically proximate markets OO0 0ogogaog

8 3rd German Venture Capital Market Survey 2003
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Part B: Venture capitalist interationalisation - drivers and strategy

1.4. Competitive issues

Very important Not important
7 6 5 4 3 2 1
a. Limited opportunities in domestic market OO0 o0o0o0oooaog
b. Increased competition in domestic market O 04 ggaog
¢. Attractiveness of opportunities in foreign market O 0O 0ooogogoao
d. Political and economic stability of foreign market O 0c0agogoaa
1.5. Other
Very important Not important
7 6 5 4 3 2 1
a. Internationalisation of domestic investees OO0 0oo0gao

b. Pressure from funds providers for wider geographic exposure OO0 00oogaoag

2. In discouraging your company to internationalise, how important are the following factors concerning...
Please provide answers regardless of whether your company invests internationally.

2.1. Company issues

Very important Not important

7 6 5 4 3 2 1
a. Lack of financial resources (within your company) O 0O 0o0ggao
b. Large size of initial investment O 000 0aaono

. Lack of suitabl i i i d
4 PoA y quatified/internationally experienced o0 oOogaogaoaao
d. Lack of management time O o dogoogooaad
e. Problems of re-aligning executives’ rewards package O 0O 0o oo g g
f. Lack of networks of contacts in foreign markets OO0 000 ag
g. Lack of information regarding foreign-market opportunities OO0 00OQggo
h. Domestic strategic issues O 0o0oco0oOoagoO
2.2. External issues
Very important Not important

7 6 5 4 3 2 1
a. Long time-scale to returns R N O Y O [ I
b. Unattractiveness of opportunities in foreign markets OO0 040 odgdaao
c. Unfavourable legal/regulatory environment in foreignmarkets (0 [ O O O O O
d. Lack of opportunities in culturally similar markets O 00O o0ooaooa
e. Inadequate financial infrastructure in foreign markets O 0Oo0ogagagao

3rd German Venture Capital Market Survey 2003 9
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Part B: Venture capitalist interationalisation ~ drivers and strategy

Section 2: International business strategy

If your company does make investments in foreign companies, either through an investment activity or a
physical presence, please continue to complete the questionnaire.

If your company does not make any investments in foreign companies, either through an investment
activity or a physical presence, the questionnaire ends here. Thank you very much for your contribution. Please
proceed to the final page to provide your contact details if you wish to receive the summary of results.

3. As far as your international investment activity is concerned...

a. For how many years has your company been investing internationally?

b. What proportion of your company’s total funds under management is invested in

investments in foreign companies?

L

4. In which of the following continents and countries does your company invest?

5.

Please also indicate whether your company holds an investment activity or a physical presence.

a. North America
b. South/tatin America
c. Asia
d. Africa
e. Australia
f. EU member countries
~ United Kingdom, Ireland
- France
~ Belgium, Netherlands, Luxemburg
— Austria
— Spain, Portugal, Italy, Greece
— Finland, Sweden, Denmark
g. Switzerland
h. £U accession countries; please specify:

d

43

d

Investment  Physical
activity presence
O O
O 0
0O O
0 O
O O
O 0
O O
O 0O
O 0
0O 0
0 0
O O
O O

To what extent does your company pursue a st:

C

vide policy or adapt to {ocal market

pany

conditions concerning the following stages of the investment process...

a. Deal generation

b. Deal screening and evaluation

c. Investment approval process

d. Valuation techniques

e. Deal structuring

f. Investment monitoring at strategic level
g. Investment monitoring at operational level
h. Investment monitoring at financial level

i. Investment reatisation and exit

Highly stondardised Highly adaptive

7 6 5 4 3 2 1
Oo0oco0oaoaoao
0Oo0o0o0a0ao0oao
0000a0a0a0n
O0c0Ooagaagao
O0cooooaaf
O aoocoagagaoan
OooooagaoaO
oaoaooaoBb o
0Oo0oooaoaoaa
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Part B: Venture capitalist intemationalisation — drivers and strategy

Section 2: International business strategy
If your company does make investments in foreign companies, either through an investment activity or a
physical presence, please continue to complete the questionnaire.

If your company does not make any investments in forefgn companies, either through an investment
activity or a physical presence, the questionnaire ends here. Thank you very much for your contribution. Please
proceed to the final page to provide your contact details if you wish to receive the summary of results.

3. As far as your international investment activity is concerned...

a. For how many years has your company been investing internationally? :\
b. What proportion of your company's total funds under management is invested in
investments in foreign companies?

4. In which of the following continents and countries does your company invest?

Please also indicate whether your company holds an investment activity or a physical presence.
Investment  Physical
activity presence

a. North America O O
b. South/Latin America a O
c. Asia (] O
d. Africa a 0O
e. Australia O O
f. EU member countries
- United Kingdom, Ireland a 0
- France (W] 0
— Belgium, Netherlands, Luxemburg ] (W]
— Austria O O
— Spain, Portugal, Italy, Greece a O
— Fintand, Sweden, Denmark ] ]
g. Switzerland O O
h. EU accession countries; please specify: O ]
5. To what extent does your company pursue a standardised c y-wide policy or adapt to local market

conditions concerning the following stages of the investment process...
Highly standardised Highly adaptive

7 6 5 4 3 2 1
a. Deal generation Oo0oooaaogao
b. Deal screening and evaluation I U T U O I A I R v
c. Investment approval process Oo0o0oDogoaoao
d. Valuation techniques Ooo00o0ooaaaa
e. Deal structuring O 00o0oo0oagaoa
f. Investment monitoring at strategic level O 00 o0cgoaga
g. Investment monitoring at operational level OO0 00oogoao
h. Investment monitoring at financial level {0 [ 6 0 S O B
i. Investment realisation and exit O 0Oogoooga

10 3rd German Venture Capitat Market Survey 2003
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Part B: Venture capitalist intemationalisation - drivers and strategy

dicad

6. Tn what extent does your company pursue a d [ y-wide policy or adapt to local market
conditions concerning the different foreign markets?

Please tick whichever boxes apply.

a. Standardised approach in all foreign markets ()
b. Standardised approach in a sub-set of foreign markets the company operates in O
c. Adapted approach to local markets a
Section 3: Foreign market entry strategy
7. What entry strategy did you follow in recently entered markets?
Almost always Almost never
7 6 5 4 3 2 1
a. Investment in a foreign country without physical presence OO0 0O 0o oo
b. Stake in existing fund in foreign market O 00 o0o0googg
¢. Licensing and franchising o000 0gagagaa
d. International joint venture/altiance O 0 g 0o oo
e. Acquisition of foreign venture capital company O 0Co0o0o0oocag
f. Establishment of branch office O 000 g g
8. How important for co-ordinating investments in foreign countries are...
Very imp Not imp
7 6 5 4 3 2 1
a. Direct reporting by investment executives in foreign operation
to venture capital company's head office uooouoao
b. Reporting by investment executives in foreign operation
- to international division at parent company O 00gogogaa
- to corporate-based regional head officeof parentcompany (0 (O3 O O 0O 0O O
- to locally-based regional head office of parent company OO0 oo ooaQg
¢. Highly standardised and formal reporting systems O00oo0ogaad
d. Investment committee membership of investment executives
from different geographical parts of the business oo oood
e. Temporary transfer, that is secondment of team/task force
from domestic market/head office to supervise foreign activity oogoooaod
f. Unscheduled meetings O 0o0ooo0oogoao
g. Regular group meetings OO0 o0goagoaoa
h. Regular telephone/email contact O oo0ooooaoaoaao
i. Frequent overseas trips and visits by parent company's top
management ooooopauyg
j. Personnel policies such as selection, training, transfer and
executive remuneration booooono
3rd German Venture Capital Market Survey 2003 11
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Part B: Venture capitalist intemationalisation - drivers and strategy

If your company’s involvement in foreign countries entails any physical presence, please continue to
complete the questionnaire.

If your company’s involvement in foreign countries is through investment activity only, the questionnaire
ends here. Thank you very much for your contribution. Please proceed to the final page to provide your contact
details if you wish to receive the summary of results.

9. To what extent does the investment committee give discretion to management in foreign markets
where your company has a physical presence with respect to...

High discretion No discretion

7 6 5 4 3 2 1
a. Deal generation O oOoo0oo0oo0oagaag
b. Deal screening OO0 0o oaoao
c. Choice of industry sector O oOoooooao
d. Choice of investment stage OO00o0coOoo Qo
e. Deal structuring O o0oOo0o0oo0oogano
f. Deal valuation O 00000 a0d
g. Investment monitoring OooOoOo0oo0o00o0oa0ng
h. Investment realisation and exit O 0O00o0oo0o0oand

10. How would you describe your company’s staffing policy in physical presences in foreign markets?

Almost always Almost never

7 6 5 4 3 2 1

a. Transfer of investment executives from head office O 000 aooada

— for limited period of time oo oo ogaoano

- with international experience O0O0oOoagoaag

b. Recruitment of experienced foreign nationalsin foreignmarket 3 O 0O 0O O 0O O

. Recruitment of experi i i

4 e o for;egr;err:‘caer:eftorelgn nationals from other oOooOo0o0ooao o
d. Bringing foreign nationals from foreign market to head office

- to obtain benefits of their local knowledge O 0o oOooogodadag

- to train them prior to their return to foreign office O 0000 ogo

e. Appointing a foreign national as head of foreign operation OO0 oOoo0ocoagaag

11. How important is the deployment of expatriates te foreign markets where your company has a physical
presence concerning...

Highly refevant Not relevant
7 6 5 4 3 2 1
a. Enhancement of parent company's reputation and image OO0 0D0C0g g g
b. Inability to train and develop local executives at headoffice [0 [0 O O O O O
¢. Establishment of foreign operations in early stages O 0Oo0oo0oog oo
d. Transfer of company-specific knowledge/way of doingbusiness (1 O O O O O O
e. Parent company's desire for control O 0O 0oOooggno
f. Provision of international opportunities for executives
g. Lack of suitable local professional staff O 0Ooooaoaoao
h. Foreign-country expectations that key executives be parent-
compgany natiglatsp Y P coboooob
i. Foreign-country legal requirements O oOoo0oo0ogood
j. Compliance with industry codes of conduct O o0 o0ocoaog
12 3rd German Venture Capital Market Survey 2003
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Part B: Venture capitalist intemationalisation - drivers and strategy

12. How does your company remunerate investment executives, including those in foreign operations?
Please tick whichever boxes apply.

a. On a company-wide basis, that is remuneration is tied to profits from your company's investments O
in alt other countries.

b. On a regional basis, that is remuneration is tied to profits from your company’s investments in O
some countries.

c. On a country basis, that is remuneration is tied to profits from investments specific to that O
country only.

d. On a deal basis, that is remuneration is tied to deal participation, irrespective of country or region [

13. What were the main issues in staffing physical presences in foreign operations?

VYery important Not important
7 6 5 4 3 2 1

a. Identifying suitably qualified/experienced foreign nationals O o ocgogooag
b. Persuading executives from parent office to be transferred/

seconded abroad ooooooang
¢. Re-entry difficulties for expatriates O 0o ooooag
d. Establishing appropriate remuneration package for executives

in foreign office Oooaooooano
e. Resolving remuneration differentials between expatriates and

local executives in foreign market(s) oooooaoaqn
f. Designing appropriate reporting and management systems O 000 ogoogog
g. Agreeing investment strategies and targets that are in line

with overall objectives goaodaaoan
h. Turnover of investment staff in foreign operations OO 0o 0gOggo
i. Providing training in

- general conduct of venture capital business O 0O 0Qggoag

- your company's way of doing business O oo0cogaaogagg

Thank you very much for completing the questionnaire.
3rd German Venture Capital Market Survey 2003 13
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Please use this space for further comments:

If you would you like to receive a summary of the results of this survey, please provide the following
details.

Completed by:

Position:

Venture capitai company:

Contact details:

E-mail:

Please use the enclosed envelope to return the completed questionnaire to:

Professor Ulrich Hommel, Ph.D,
Center for Entrepreneurial and Small Business Finance {esbf)
at the EUROPEAN BUSINESS SCHOOL
Schloss Reichartshausen
D-65375 Oestrich-Winkel
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