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Abstract

In the context of recurrent crises and the necessity to move to more sustaina-
ble firm level changes, this paper analyzes the trade-off between board’s dual
role of monitoring and advising the CEO, especially relevant for the integra-
tion of sustainable development into corporate strategy, depending on board
independence and expertise. We propose a theoretical model in which boards
may choose to be either monitoring or advisory type towards the CEO. In this
framework, the board’s incentives to adopt a high monitoring level are non-
monotonically (U-shaped) related to the expertise level. On the other hand,
the incentives for an advisory board to discipline the CEO are increasing with
expertise, if the business has high opportunity for growth. Finally, under spe-
cific parameter values, the model generates a disciplining effect of expertise in
the sense that the more expert the board is, the less opportunistic the CEO is.
We then test these theoretical results using a dataset on the French 120 largest
listed companies over the 2006-2011 period. Empirical evidence reveals that
expertise plays a mediating role in the relationship between independence
and performance in French firms. Directors’ competences for sustainable de-
velopment hence are likely to play a crucial role for firms to integrate such
issues into their core strategy.

Keywords

Corporate Governance, Board, Independent Directors, Expert Directors,
Sustainability

1. Introduction

Over the last two decades, the growing recognition that our development model
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is running out of steam, and our increased awareness of the environmental and
social damage that economic activity can produce, leading to recurrent global
economic crises, mean that corporate sustainability is increasingly called upon
(Crifo & Rebérioux, 2016). Customers, communities, certain investors, and the
general public are demanding accountability from companies and their main
governance bodies to integrate sustainable development issues (Crifo & Forget,
2015). How can the board of directors respond to this demand? Are there some
desired characteristics of the board of directors? Parallel to this phenomenon,
the boards of directors of most OECD companies have come increasingly to
contain a majority of independent directors. In the US, for instance, the percen-
tage of independent directors for large public listed firms has shifted from 20%
in the 1950s to approximately 75% by the mid-2000s (Gordon, 2007). In conti-
nental Europe or in the UK, the percentage of independent directors has in-
creased as well over the last 15 years, to reach for example more than 50% in
French large listed companies (Bourjade et al., 2016). Why do shareholders focus
on independence? This issue is all the more important as no clear empirical
consensus exists on whether independence significantly improves firm perfor-
mance (Adams et al., 2010; Wintoki et al., 2012). In this paper, we develop a
model and estimate its main predictions on French data to study the mediating
role of expertise and its impact on the independence-performance nexus, in the
context of global economic crises that revealed severe shortcomings in corporate
governance and lead towards increasing concerns for sustainable development in
firm governance bodies.

Boards of directors have two major roles: monitoring and advising the man-
agement. The quality of both functions is decisive for corporate performance.
The monitoring role implies management oversight, ensuring financial transpa-
rency and serving as a “watchdog” for shareholders, whereas the advisory role
involves giving counsel to the CEO, setting strategy, and approving major ex-
penditures, mergers and acquisitions (Demb & Neubauer, 1992; Hermalin &
Weisbach, 2003; Adams, 2009; Kim et al., 2014). It is conventional wisdom today
that board members allocate their time across the monitoring and advisory tasks
according to their respective background, expertise and independence (Faleye et
al., 2013; Schwartz-Ziv & Weisbach, 2013). In principle, board members inter-
nalize the shareholders’ objective, share their time between tasks and make their
decisions in order to protect the shareholders’ interests. This has consequences
for regulation about the independence, the competencies and the incentives of
non-executive directors and is often promoted by codes of governance (see the
literature review and comparative analysis of Zattoni and Cuomo (2010)). From
an agency perspective (see e.g., Jensen and Meckling (1976)), independence
should be beneficial by reducing the likelihood of collusion with corporate ex-
ecutives. However, independent directors have an information disadvantage
compared to CEO that may jeopardize directors’ efficiency (Adams & Ferreira,

2007). In the stewardship theory in turn, shareholder interests are maximised by
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shared incumbency of board chair and CEO (Donaldson & Davis, 1991). In the
extreme, this informational deficit may make the board act either as a monitor-
ing or as an advisory type (Baldenius et al., 2014). Yet, in the team production
theory (Kaufman & Englander, 2005; Blair & Stout, 1999), boards should thus
include directors with firm-specific expertise (managers employees), in order to
bring the firm’s know-how to the table. The resource dependence and the
stakeholder theories further advocate that boards of directors should serve as a
bridge between companies and their stakeholders, not only legitimizing but also
creating connections and helping the firm to respond and conform to societal
expectations (Liickerath-Rovers, 2009; Pfeffer & Salancik, 2003; Freeman, 1984;
Donaldson & Preston, 1995). This paper shows that taking into account exper-
tise helps explain the ambiguous benefits and costs of board independence and
its non linear relationship with performance.

This paper addresses the following research question: Aow does the indepen-
dence and expertise levels board directors affect the optimal board behavior
(monitoring/advisory) that maximizes the firm value? The issue of Board inde-
pendence and expertise and the monitoring-advising trade-off is important from
several perspectives. From a regulatory perspective, our approach invites to con-
sider not only independence, as in most existing codes of corporate governance,
but also some expertise requirements, in order to better fulfill the complex mis-
sions attributed to boards. From the shareholders’ perspective, our analysis sug-
gests that in the nomination of board members, the relative bargaining power of
CEOs and shareholders can be reflected in the independence and expertise of the
nominated directors. From a director’s perspective, our examination of the in-
terplay of independence and expertise highlights the interest of viewing board
functioning and decisions within a team production context where both internal
and external competences may be valuable. It also helps understanding the me-
diating effect of the board of directors between CEOs and the firm’s sustainabil-
ity performance thus its ability to account for various stakeholders demands. Fi-
nally, from a purely research perspective, understanding various behaviors of the
board enable to explain the non linear pattern observed in empirical data on the
relationship between board members’ characteristics and firm performance.

To address these issues our research methodology relies on a two-step ap-
proach. In a first step we propose a theoretical model capturing several impor-
tant behaviors and mechanisms identified in the existing literature. This model
allows understanding the determinants of board behavior (monitoring versus
advising the CEO) depending on the level of independence and expertise of its
members. In a second step, we test the main predictions of the model using
French data on the 120 biggest listed companies over the 2006-2011 period.

The rest of the paper is organized as follows. Section 2 presents the literature
review on which our theoretical and empirical analysis is based. Section 3 de-
velops the theoretical model proposed and analyzes its main equilibrium proper-

ties. Section 4 presents the empirical estimation on French data. Section 5 con-
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cludes, and suggests several directions for further research.

2. Literature Review and Conceptual Framework
Development

Our approach contributes to the established literature by identifying two main
board attributes—independence and expertise—that determine the monitoring
and advisory propensity and the related trade-off among both (see Adams et al.,
2010; Wang et al., 2015; Schmidt, 2015; Faleye et al., 2018; Croci et al., 2020). On
the one hand, independence is expected to minimize the probability of collusion
between directors and corporate officers (Li et al., 2022). An independent direc-
tor should in fact be independent of the management, the blockholders (control-
ling shareholders), the firm’s affiliate and the providers of professional services
(legal, consulting or financial) to the company (Gong et al., 2021; Adams, 2012;
Crespi-Cladera & Pascual-Fuster, 2014; Atty et al., 2018). Our approach thus
contributes to the literature showing that more independent boards are likely to
increase managerial accountability and monitoring (Jensen & Meckling, 1976;
Tirole, 2001). On the other hand, expertise is an alternative proxy to measure
boards’ ability to provide their services (Cunningham, 2008; Wagner, 2011). Ex-
pertise is inherently multi-dimensional and ranges from knowledge of the in-
dustry (Dass et al., 2014) to firm specific information and other director-craft
competences such as political connections, financial literacy or sustainable de-
velopment goals (Ali et al., 2022; Ammari, 2022; Gilani et al., 2021; Naheed et al.,
2021; Crifo et al., 2018; Sekarlangit & Wardhani, 2021; Burak Guner et al., 2008;
Mire, 2016). Directors develop their expertise through their education, their
professional experience and their business activity with the firm (Anderson et
al., 2011; Reeb & Zhao, 2013). Our model contributes to this literature by hig-
hlighting that whereas expertise may improve advisory quality (Dass et al.,
2014), it comes at a cost: a lack of independence, and a greater leniency towards
CEOs (Tirole, 2001).

Hence, the board’s propensity of being monitoring or advisory type is inti-
mately related to board members’ characteristics in terms of independence and
expertise. A considerable literature in turn examines the opposition, within
board, between insiders and outsiders as reflecting an opposition between advis-
ers assimilated to insiders and monitors assimilated to outsiders (Haque et al.,
2022; Adams & Ferreira, 2007; Harris & Raviv, 2008; Faleye et al., 2011; Linck et
al., 2008). A monitoring-type board is generally considered less lenient towards
the CEO than an advisory-type board (Weisbach, 1988; Denis et al., 1997; Goyal
& Park, 2002). But loyalty from a competent board is also considered very effi-
cient from the shareholder’s perspective (Wagner, 2011). Following these recent
developments on the trade-off between independence and expertise, we consider
here that the monitoring versus advisory dichotomy is an endogenous decision
made by board members. Consequently, we propose a theoretical model which

accounts for such a decision and analyzes its impact on corporate strategy and
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performance. In turn, we consider that the decision to adopt an advisory-type
(lenient towards the CEO) or monitoring-type (hostile towards the CEO) de-
pends on board composition, notably on the proportion of independent and ex-
pert directors. Our main results contribute to this research strand by showing
that this may explain the ambiguous (non linear) relationship between board
independence and firm performance.

Following this existing literature, we study the interplay between board com-
position (independence and expertise), board type (monitoring and advisory)
and CEO decisions in two steps.

In the first step, we rely on a theoretical approach and develop a two-stage
model (governance and production) of a firm whose CEO has private informa-
tion about the probability of success of an investment and board members are
either monitoring or advisory types as in previous frameworks (see e.g. Balde-
nius et al., 2014). Moreover, board composition is characterized by the degree of
expertise and independence of its members. The hypotheses of the model build
upon the existing literature as follows.

During the governance stage, the board, which protects the interests of share-
holders, chooses to be either monitoring or advisory type. A monitoring board
tries to uncover the CEO’s information while an advisory board tries to provide
valuable information and supports to the CEO. Departing from the usual out-
siders/monitors versus insiders/advisers dichotomy, we consider, as in Baldenius
et al. (2014), that both types of board engage in monitoring and advisory activi-
ties but time allocation across the two tasks depends on board members’ inde-
pendence and expertise (Katolnik et al., 2022; Faleye et al., 2011). Independent
board members have a comparative advantage in monitoring and experts are
better at the advisory function. Hence, depending on the level of expertise and
independence of its members, the board chooses its type (monitoring/advisory)
in the best interest of the shareholders. During the production stage, the CEO
chooses between two projects: shareholders’ preferred project leading to contin-
ue the initial project approved by the board, or its own project with private ben-
efit leading to restart a new project providing more managerial private benefits
and therefore being less congruent with the shareholders’ objectives. In both
cases, the CEO is constrained by board monitoring.

The model in turn enables to answer our research question on the optimal
board behavior (monitoring/advisory) that maximizes the shareholder value de-
pending on the independence and expertise levels of director in two directions.
First, for a given level of expertise, boards with a high level of independence
(above a certain threshold) choose to be monitoring, and boards with a low level
of independence choose to be an advisory type. This result always holds at low
levels of expertise, in the sense that under a given expertise threshold, boards
always choose to be monitoring. Above this expertise threshold however, the op-
timal share of monitoring-type boards is U-shaped (first decreases and then in-

creases) with the expertise level. In other words, increasing the presence of ex-
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perts inside the boardroom first reduces and then increases the incentive for be-
ing a monitoring-type board. Moreover, as independent directors suffer from an
informational deficit, when the relative cost of such a deficit increases, the in-
centive to be a monitoring-type board decreases. Second, our model shows that
below the expertise threshold, low independence implies less managerial discip-
line, and above this threshold, board monitoring always succeed in reducing
CEO opportunism. Second, the model also helps identifying a disciplining effect
of expertise. In fact, an increase in directors’ expertise may mitigate managerial
opportunism if its benefits dominate agency costs associated with low alignment
of interests between CEO and shareholders. Overall, our approach suggests that
expertise mediates the relationship between board independence and perfor-
mance and may explain the ambiguous results found in the literature (Bhagat &
Black, 1999; Adams et al., 2010; Wintoki et al., 2012). At low levels of expertise,
there is an unequivocal (positive) relationship between independence and per-
formance, but above a certain threshold, the relationship becomes non-linear.
Regarding the sustainable development agenda, these results confirm the need to
train inside directors to respond to corporate sustainability, as suggested in Crifo
et al. (2018), as expertise, in particular on sustainability issues, plays an impor-
tant role in the advisory/monitoring tasks of the board thereby on the perfor-
mance of the company (Herren Lee, 2022).

In the second step, we propose to test on French data the relationship be-
tween the percentage of expert and independent directors and firm operating
performance, on the 120 largest listed companies (SBF120 index) over the
2006-2011 period. This empirical analysis hence helps answering our research
question on the interplay between board composition (independence and ex-
pertise), board type (monitoring and advisory) and CEO decisions in the
French context. We observe a weak concave positive relationship between the
percentage of independent directors and operating performance when con-
trolling for the level of expertise, suggesting a decreasing marginal benefit of
board independence. We also show that there is a convex positive relationship
between the percentage of experts and firm performances and a positive cor-
relation between the percentage of independent expert directors and firm
performance, highlighting the non-linear effect of expertise and its potential
disciplining effect. Independence and expertise seem to be complementary for
firm performance. The empirical evidence supports the overall predictions of
the model.

Overall, our approach thus makes three novel contributions to this literature.
First, following Wagner (2011), we examine board effectiveness along two di-
mensions, independence and expertise, which are crucial to understand the re-
cent changes in corporate governance in most OECD countries. Indeed over the
last several years, legislators and regulatory bodies have adopted governance
codes promoting not only independence, but also financial and industry exper-

tises to address poor corporate governance and the exploitation of minority
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shareholders (Defond et al., 2005; Burak Guner et al., 2008; Dass et al., 2014).
Our approach contributes to this literature by proposing a theoretical examina-
tion of the consequences of such policies on firm decisions and performance.
We show in particular that expertise may help alleviate the detrimental effect of
low independence on firm performance, thereby disciplining managers to the
benefits of shareholders. Moreover, the model gives some insights at the indus-
try level. Firms compete for directors, especially regarding directors’ expertise.
There may be some trade-offs between the supply of independence and expertise
inside the boardroom (Keys & Li, 2005; Masulis et al., 2012; Knyazeva et al,,
2013). The model enables to compute the equilibrium at the industry level taking
into account the choice of governance and production of the other firms. It
shows different optimal strategy depending on the ability of the firm to hire in-
dependent or expert directors. To the best of our knowledge, it is the first model
tackling this issue.

Second, following Baldenius et al. (2014) and Katolnik et al. (2022), we inves-
tigate the monitoring-advising trade-off to understand the board composi-
tion-performance nexus. Our model differs on two aspects. On the one hand, we
assume that the directors’ behavior is determined at the board level. In other
words, we do not model information sharing and coordination costs within the
board, but rather focus on the board as a holistic entity and determine the op-
timal board behavior (monitoring/advisory) that maximizes the shareholder
value depending on the independence and expertise levels of its directors. On
the other hand, we argue that both independence and expertise are important
determinant of board behavior.

And third, we propose a theoretical framework that sheds a new light on the
absence of consensus in the literature on the independence-performance rela-
tionship (Bhagat & Black, 1999; Wintoki et al., 2012). Our model and empirical
evidence suggest that expertise should be taken into account (Ali et al., 2022; Gi-
lani et al., 2021) as it may affect the trade-off between monitoring and advisory
functions, supporting the recent results of Wang et al. (2015), Dass et al. (2014)
and Faleye et al. (2013). Moreover, our model also documents a non linear rela-
tionship between expertise, independence and firm performance confirming the
need identified in previous literature (Crifo et al., 2018) to train inside directors

to improve corporate performance.

3. A Model of Optimal Board Behavior

In this section we describe the first step of our research method, namely the de-
velopment of a theoretical model of optimal board behavior, with timeline as

depicted in Figure 1.

3.1. Timing of the Model

The model has two periods delimited by three dates (#= 0, 1, 2). The economy is
composed of a continuum of CEOs, directors and shareholders.
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Period 1
t=0

Period 2
t=1 t=2

|
Shareholders elect board with
expertise E and independence

| and hire a CEO

Board chooses the project type

CEO chooses to continue the
initial project or abandon it
and start a new one

Board chooses the project type

Cash flows and repayments

6=H,L

6=H,L

Project’s probability of success
is discovered by the CEO

Figure 1. Timing of the model.

Period 1. The CEO and the board interact on the new project (advices and
monitoring)

At date 0 (beginning of the first period), the shareholders hire a CEO and elect
a board characterized by a degree of independence 7 € [0, 1] and a degree of
expertise £ € [0, 1]. Expertise refers to the set of knowledge and competencies
related to directors’ duties, that is financial and extra-financial (sustainable de-
velopment) information (see e.g. Dass et al., 2014; Sekarlangit & Wardhani, 2021).
Independence captures the “distance” or connection between board members
and the CEO, a higher independence meaning a lower propensity of collusion
between the board and the CEO (see e.g. Upadhyay et al., 2021). The CEO and
the board face a project decision with probability A (with probability 1 — A the
project is not viable and the firm is not created).

In period 1, if the firm is created, the CEO proposes to the board two alterna-
tive projects: a routine project requiring high advising and low monitoring ef-
forts (L-type project), and a complex project requiring high monitoring and low
advising efforts (H-type project). The advisory task implies giving counsel to the
CEO on strategy and expenditures and the monitoring task involves uncovering
CEO’s information and ensuring transparency, see Hermalin and Weisbach
(1998); Adams and Ferreira (2007); Faleye (2015).

Period 2. The CEO gathers information and the project is continued or aban-
doned (and a new project restarts).

At date 1 (beginning of period 2), the CEO observes the project’s probability
of success, materializing the information asymmetry between board members
and CEO. Then, the CEO chooses to either continue the initial project, max-
imizing the shareholders’ profit, or to abandon it and to start a new one. The
restarted project is less attractive for the shareholders but generates a personal
private benefit for the CEO. It is a one-period project on which the board does
not provide any piece of advice or monitoring.

Production takes place in period 2. The economy is composed of two indus-
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tries: a final good industry and an intermediate goods industry. Intermediate

goods are used as factors of production in the final good industry. The final

good is produced using two different types of intermediate goods: the goods

produced by continued firms and the goods produced by restarted firms (for a

related modelling structure in the context of entrepreneurship and ability-biased

technical change, see Crifo and Sami (2008)).

At the end of period 2, cash flows and repayments are realized and the firm is
liquidated.
The sequence of events may be summarized as follows:

e (=0, period 1: shareholders elect a board and hire a CEQ. The CEO proposes
a project (routine or complex) and the board chooses to implement either the
routine (type L) or the complex (type H) project.

e =1, period 2: the project’s probability of success is discovered by the CEO.
The CEO decides to continue the initial project or to abandon it and to
launch a new one. Production takes place.

e (=2: Cash flows are realized, the firm is liquidated.

3.2. Technology and Preferences

At date 0, the shareholders invest $1 in the firm, and they elect a board and hire
a CEO. The CEO uses the capital to produce goods and generate cash flows dur-
ing the production stage (period 2). The shareholders, the board and the CEO
share the generated cash flows. The CEO also extracts some private benefits if
the project is abandoned and a new project is launched in period 2.

Let B, B, and B, denote the relative share of profits received by the CEO, the
shareholders and the board in period 2. Since the firm is liquidated at the end of
period 2, we have: g, +f, +f, =1.

The preferences of the CEO, the shareholders, and the board, respectively U,
U, and U, are defined by the following utility functions:

Uo =B+ Ayy, Uy = A1, U,y = AT 1)

where yis an indicator function such that y = 1 if the period 1 project is aban-

doned and a new project is launched and y = 0 otherwise and IT is such that
I1=7" ifthe period 1 project is continued

and II=7 ifthe period 1 project is abandoned and a new project restarts
Where 77 is the expected payoff of a project of type 6 = H, L continued in
period 2, 7 is the expected payoff, A is the probability of success and y is the
private benefit extracted by the CEO from a new project launched in period 2.
The expected payoffs of a project either continued from period 1 to period 2,

77, or launched in period 2, 7z, are defined by:
7' =2BN, z=V )

where V and V are the present value of the continued and the restarted

project, and B’ is the return to board efforts for project = H;L.
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The return to board efforts is the product of two components, who are two
complementary inputs of board efforts: the return to advisory effort a’ and
the return to monitoring effort m’, thatis: B’ =a’xm’, 8= H, L.

A routine project implies a low monitoring/high advisory effort, and is de-
noted by = L. The degree of board expertise increases the quality of advising
but decreases the quality of monitoring, while the degree of independence has no
impact (or a fixed exogenous one). Normalizing boards’ time to 1, a fraction JF
of this time is dedicated to advising, the remaining fraction 1 — JF is dedicated
to monitoring the CEO. In other words, in routine projects the marginal return
of the advisory effort, denoted by 4%, increases with the degree of expertise, and
the marginal return of the monitoring effort, denoted by 7", decreases with the

degree of expertise:

at =6E, m"- =1-SE where 0<SE<1.

A complex project implies a high monitoring/low advisory effort, and is de-
noted by 6= H. The degree of board independence increases the quality of mon-
itoring but has a no impact on the quality of advising, while the degree of exper-
tise has no impact (or a fixed exogenous one). In other words, complex projects
require a strong monitoring effort for which independent members are more ef-
fective. Denoting by 7 the degree of board independence, the marginal return of
the advisory effort, denoted by 47, is fixed, and the marginal return of the moni-

toring effort, denoted by m7”, increases with the degree of independence:
a" =g, m" =g(l) where 0<g(l)<1, g, >0, g/*<0.

We assume that advisers are less effective at the monitoring task as in Adams
and Ferreira (2007): m-<m" ©0<1-SE< g ( |) and
at <at «0«< @ < OE ,. Moreover to ensure that shareholders have incentives

to invest in the firm, we also assume that the net present value is positive:
2(g(1)+1-6E)V >1/1- B - 5,

Regarding the production technology; in period 2 the final good in the econ-
omy is produced using two different types of intermediate goods: the goods
produced by continued firms (X ) and the goods produced by restarted firms
( x), according to the following technology: y =X“x"“, O<a <1.

After some computations (see details in appendix (6.1)), the payoffs from each
type of firms are given by:

yl-«a

7" =B X, 7" =AB" ==X, z=A——X (3)

a a “l-a~
where B? =a’m?, is the return to board efforts, 8= H, L as defined above.
3.3. Equilibrium

We present here the basic properties of the model, leaving the mathematical res-
olution in the appendix (see 6.2). This section interprets the different equilibria
at the firm and the industry level depending on the board and the CEO deci-
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sions.

Proposition 1. The marginal benefit of expertise and the board monitor-
ing type.

When E < ¢/o, all boards choose the high monitoring project (H-type).

When E > ¢/5: the share of firms with a monitoring board (H-type) (1-17)

o Increases with the level of board expertise (E) when H-type boards have a low
advisory quality (1< a" <1/2 < 1<1/p<2).

o Increases (resp. decreases) with the level of expertise (E) when
E>E" =1/26 (resp. E<E™ =1/25) and H-type boards have a high
advisory quality (1/2<a" <1< 2<1/p<4).

Proof. See appendix 6.3.

Figure 2 illustrates the board’s monitoring choice (H or L) depending on the
expertise and independence board degree.

Below the threshold E" =¢/§, the high monitoring level is always optimal.
In this case, the degree of expertise (£) and the corresponding advisory quality
(a- =8E) are too low for a routine (L) project to be an optimal strategy. All
boards therefore choose the complex-high monitoring (/) project.

When E>E"=¢/5, both types of projects are optimal and may thus
co-exist in the industry. The basic trade-off depends on the level of expertise as
follows. When the expertise level increases, a routine project (low monitoring)
has a decreasing monitoring quality (m" =1—6E ) and an increasing advisory
quality (a" =SE ); while a complex project (high monitoring) has a constant
advisory quality (a" = ¢ ) and increasing monitoring quality. The share of firms
with a complex-high monitoring (H-type) project in the industry is given by
1-E'=1-g7* (YpJE(1- 5E)).

If the advisory quality of a high-monitoring board (a" = ¢ ) is high, the share

of firms with a monitoring (resp. advisory) board increases (resp. decreases)

Shareholders

Stage 0 Elect
Expertise E, Independence |

Board
Stage 1
Governance Monitoring /\AAdvismg
CEO CEO
Stage 2
Production / /\
Shareholder value Shareholder value CEO private benefit
maximizing project maximizing project maximizing project

l l l

' Payoffs for shareholders, directors and CEO l

Figure 2. Overview of board and CEO decisions.
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with the level of expertise £. As more and more experts are present inside the
boardroom, the opportunity cost and the resulting quality of monitoring de-
creases more rapidly compared to the improved advisory quality, and boards
have stronger incentives to choose the complex-high monitoring project. This
result is corroborated by Burak Guner et al. (2008) and Armstrong et al. (2014)
who show a positive correlation between the share of financial independent di-
rectors and firm performance or transparency, suggesting a high monitoring
type board.

On the contrary, if the advisory quality of a H-type board is low (low ¢), the
relationship between the share of firms with a high level monitoring (H-type)
board and expertise is non-monotonous. At low levels of expertise below the
threshold E* =1/26, an increase in the level of expertise raises more rapidly
the advisory quality compared to the reduced monitoring quality, and boards
have stronger incentives to choose the routine-low monitoring type. And vice
versa above the threshold, boards have stronger incentives to choose the com-
plex-high monitoring type project when expertise increases. The maximum
share of firms with routine-low monitoring type board is equal to 1/4¢ at
E" =1/25 . Hence, the lower the advisory quality of a monitoring board (the
lower ¢), the lower the share of firms with a complex project-high monitoring
board at the industry level. This result is convergent with Wagner (2011) who
shows that loyal competent board may be in the interest of shareholders under
some conditions. However, the model shows a complementary effect between
independence and expertise at high expertise levels.

In other words, when expertise is low but above the threshold E*, the mar-
ginal benefit of adding experts is high and the incentives to adopt an advisory
type (low monitoring level) are increasing. When expertise is high, the marginal
benefit adding experts is low, and the incentives to adopt a monitoring board
(high monitoring level) are increasing. Hence the relationship between the share
of firms with an advisory board and expertise is non-monotonous (concave, see
Figure 3).

Proposition 2. Expertise and the advisory cost of a monitoring board

The lower the advisory quality of monitoring boards (the lower @), the lower
the minimal expertise level necessary for complex projects/high monitoring and
routine projects/low monitoring to coexist at the industry level, and the lower
the share of firms with a high monitoring board at any expertise level.

Proof. The minimal expertise level for monitoring and advisory boards to
coexist is ¢/0. This threshold is proportional to the advisory quality of complex
projects (¢). The share of firms with a complex project-high monitoring board is
given by 1-¢~ (1/¢) oE (1—5 E)) A decrease in ¢ increases the threshold level
of independence that makes the board indifferent between a low and a high
monitoring level because g1is a strictly increasing concave function. When ¢ de-
creases, the threshold of independence required for the high monitoring type to

be optimal increases, and the resulting share of firms with a monitoring board
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then decreases.

In other words, the lower the advisory quality of monitoring boards ¢ the
higher the offsetting level of independence required to raise the quality of moni-
toring, and therefore the lower the incentives to adopt the high monitoring level.
Hence, a low advisory quality for a high monitoring board may jeopardize the
benefits of independence and reduce the opportunity cost of low monitoring
board. This result is convergent with Adams and Ferreira (2007) who show that
in case of high information deficit, the board has the incentive to be advisory
(friendly) type.

Proposition 3. Incentives to restart the project and CEO compensation

The share of firms with an advisory board which restart the project decreases
with the CEO'’s private benefit (y) and increases with the CEO’s profit share (f.).

Proof. See appendix 6.4

By assumption, the expected payoff of the restarted project cannot be higher
than the expected payoff of the continued project. The increase in the CEO’s
private benefit decreases the minimal expected payoff of the restarted project
necessary for the CEO to abandon the initial project, and increases the minimal
expected value of the continued project required for firms to produce it. As the
share of firms with a high level monitoring board is independent from the pri-
vate benefit or the CEO profit share of the restarted project, the only adjustment
process at play is the increase in the share of firms with an advisory board that
choose to continue the initial project. Interestingly, proposition 3 shows that ad-
visory boards may have a disciplining effect on CEO if the private benefit of the
restarting project increases, and if the CEO’s profit share decreases. In other
words, an advisory board is less successful with small CEO’s opportunistic beha-
viors and high CEO compensation levels.

Proposition 4. The disciplining effect of expertise

Below the threshold E", the share of firms with a monitoring (H-type) board
that continue the initial project is independent of the expertise level.

Above the threshold E, the share of firms with an advisory board (L-type)
that continue the initial project increases with the level of expertise if the relative
expected value (V" —V ) compared to the expected share of successful L-type
firms is increasing with the expertise level.

Proof. Below E’=¢/§, the share of firms with a H-type board that choose
to restart a new project is constant and independent on the expertise level ac-
cording to Equation (25). Above E”, the share of firms with an advisory board
that choose to continue the initial project is given by Equation (20). The expected
successful share of firms with an advisory (L-type) board /1(1— ) E) ,u( [ E) is
decreasing with the level of expertise, hence the share of firms with a monitoring
board is increasing with expertise. The incentive value (V" -V ) is decreasing
with the expertise level because the value derived from successful monitoring
boards is increasing. The disciplining effect of expertise exists only if the ratio

between the incentive value and the expected share of successful advisory boards
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increases with the expertise level.

Regarding the CEO’s decision (to continue or to abandon the initial project),
when the board is monitoring, a low expertise level more likely leads to mana-
gerial opportunism (restart a new project providing private benefits). Above the
expertise threshold, all firms with a monitoring board continue the initial
project. Moreover, managerial opportunism in firms with an advisory board
(those who decide to restart a new project) decreases with expertise if and only if
the expected value of the initial project is worth it. Proposition 4 shows that for
low expertise levels, increasing expertise does not affect the CEO’s incentives to
continue the project or abandon it and restart a new one. For high level of ex-
pertise, increasing expertise raises the incentives to continue the initial project if
it is profitable enough.

The main results of propositions 1 to 4 can be summarized by Figure 3.

Regarding corporate performance, the model suggests that the relationship
between independence and performance is non-monotonous and mediated by
the level of expertise. At low levels of expertise, the relationship between inde-
pendence and firm performance is weakly positive. At high levels of expertise,
when both types of boards co-exist, the relationship between independence and
performance is more complex. Conditional on expertise, the model predicts a
positive relationship between independence and performance only above a given
threshold of independence. Regarding expertise, there is a positive relationship
between expertise and firm performance if the disciplining effect operates above
the threshold a’. Otherwise, a negative correlation may be highlighted. The
board with high independence and expertise levels are the most valuable for
shareholders and is positively related with firm performance.

Opverall, our model documents a non-linear relationship between independence,
expertise and firm performance that may explain the difficulty to reach a clear cut
evidence on the independence-performance nexus. Our results are consistent with
empirical studies showing that firm value is related to the share of independent

Independence
'y

1

Monitoring

1/4 »
¢ SN 2 (5(1-6))/0)

Advisory

Expertise

Figure 3. Board type depending on independence and expertise levels when 2 < 1/¢ < 4.
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expert directors inside the boardroom (Wang et al., 2015; Faleye et al., 2018).
These firms would belong to the set of companies with a monitoring board at
high levels of expertise (right top corner on Figure 2). The model is also consis-
tent with Dass et al. (2014) who show a positive association between expert boards
and firm performance. Indeed, the model shows that firm performance increases
with the level of expertise if the board is able to effectively discipline managers.
This model enables to reconciliate some diverging empirical results by mapping
different board behaviors (advisory and monitoring) depending on the expertise
and independence levels. It shows also the necessity to train independent direc-
tors, notably on extra-financial issues, to improve corporate performance, as
suggested by Crifo et al. (2018).

4. Empirical Estimations on French Data

This section provides empirical evidence to support the predictions of our model

in the French context.

4.1. Data

Our empirical analysis is based on a matched data set from three sources: Ethics
& Boards, Thomson One Banker and Infinancials, and for firms belonging to the
SBF120 index (the 120 largest listed firms by market capitalization and by trad-
ing volumes in 2011 on NYSE-EURONEXT Paris') over the 2006-2011 period.
Ethics & Boards, an international board watching agency, provides information on
board composition and directors characteristics for French listed firms. Infinan-
cials gives comprehensive financial data and Thomson One Banker document the
ownership structure. After matching those three sources of data, 113 among the
120 largest French listed companies (SBF120) make up the sample. The unba-
lanced final panel comprises 618 firm-level observations over the 2006-2011 pe-
riod. Table 1 provides the definition of board and firm variables.

Ethics & Boards database provides board composition and board-related in-
formation for directors such as status (insider, independent, or employee’s rep-
resentative) and functions (Chairman, Chief Executive Officer, CEO, executive).
The database also includes individual characteristics such as gender, nationality,
date of birth, education and previous and current professional activities. The
missing information has been completed by hand collection from annual reports
and internet searches (Who’s who, linkedin...). We categorize an individual as an
insider, an affiliated or an independent board member. We use the standard
AFEP/MEDEF? code definition®: independence is assumed to be compromised if

'"Firms are included in the sample if they belonged to SBF120 index in January 2011. The sample of
firms is then stable over the period in order to avoid selection bias due to index exclusion or entrance.
2AFEP (Association Frangaise des Entreprises Privées) and MEDEF (Mouvement des Entreprises De
France) are two associations representative of the private business sector at the national level.

*Firms are allowed to adopt a “comply or explain” approach. Most of firms apply all criteria of inde-
pendence. We take here firm disclosure in order to evaluate the impact of independence as defined
by practitioners. We do not take into account stricter definition of independence Crespi-Cladera and
Pascual-Fuster (2014) (for discussion).
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Table 1. Definition of variables.

Variables

Description

Panel A: Board characteristics
Board Size

% Women

% Foreigners

% of Busy Directors

% of Young Directors

% Independent

% Insider

% Industry Expert

% Industry Expert Independents
Supervisory Board

Chair/CEO separation

Panel B: Firm characteristics
Nb employees

Ownership Float

MTBV

Prox volatility

RDonSales
Leverage

ROA (Return on Assets)

ROE (Return on Equity)

Ethics & Boards

Size of the board

Share of women

Share of foreign directors

Proportion of directors who have at least one other directorship during the same
year in the SBF120 index

Proportion of directors who are less than 45 years old

Share of independent directors (according AFEP-MEDEF code of corporate governance)
Share of executive directors

Share of industry expert directors

Proportion of industry expert independent directors

Dummy equal to 1 if corporate governance is a two tier board

Dummy equal to 1 if chairman and CEO are two distinct persons

Infinancials & Thomson One Bankers

Number of employees

Share of ownership which is held by significant shareholders (each shareholder
should hold at least 5% of the capital)

Market to book value

Stock volatility measures as the standard deviation of the monthly stock returns
over the previous 50 months

Research and development expenses on total sales
Leverage equal to total debt over total equity

Equal to the ratio between EBITDA (earnings before interest, taxes, depreciation
and amortization) and beginning-year total assets

Equal to the ratio between net income and total equity

Note: This table describes the board and firm variables. Board characteristics are provided by Ethics & Boards. Firm characteristics
are provided by Infinancials, except ownership structure by Thomson One Bankers.

the director of a company 1) is or has been, within the previous five years, a
corporate executive or an employee of that company or of its affiliates; 2) is em-
ployed as an executive of another company where any of that company’s execu-
tives sits on the board; 3) has been a director of the company for more than twelve
years; 4) is a representative of a large blockholder (with at least 10% of stocks or
voting rights); 5) has a significant business relationship with that company or its af-
filiates (as customer, supplier, banker or auditor); or 6) is related by close family ties
to an executive director. We use past or current professional experience to define
financial and extra-financial expertise (Anderson et al.,, 2011; Dass et al., 2014). A
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director is then defined as an industry-expert if the director has professional expe-
rience in the same industry. The accumulation of experience over the period is
proxied through tenure (board experience) and age (professional experience)
(Masulis & Mobbs, 2011, 2014). We define the following board structure and com-
position variables: board size (Yermack, 1996; Coles et al., 2008), supervisory board
(two-tier board), Chairman/CEO separation (Belot et al., 2014), average board te-
nure (Vafeas, 2003; Huang, 2013), the proportion of busy directors (with at least
one other seat the same year in our sample period) (Fich & Shivdasani, 2006;
Field et al., 2013; Falato et al., 2014), and the proportion of young directors aged
under 45 (Anderson et al., 2011).

Regarding firm characteristics, we follow the literature by controlling for a set
of variables likely to be correlated with firm performance and board structure
(Masulis et al., 2012; Wintoki et al., 2012). We control for size (proxied by the
number of employees, in log) as well as financial leverage, measured as total debt
over total equity. To proxy for the propensity of the firm to innovate and to ac-
cumulate intangible capital, we use the ratio of R&D expenditures over total
sales. We control for long run stock price volatility, a proxy for firm risk, meas-
ured as the standard deviation of the monthly stock returns over the previous 50
months. We also control for ownership structure, with the share of outstanding
shares held by significant owners (defined as owner with 5% or more of the eq-
uity capital). Finally, we control for market-to-book ratio, as a proxy for growth
opportunities. Regarding firm performance, we use two different measures in all
our regressions as a way to test the robustness of our results: Return On Equity
(ROE) and Return On Assets (ROA). To avoid reducing the sample size in the
regressions, we set missing values of both variables equal to zero and include for
each variable a dummy that equals one if the information is available, and zero
otherwise. Those dummies allow the intercept term to capture the mean of both

variables for missing values.

4.2. Econometric Strategy and Results

In order to test the relationships between board composition and firm perfor-
mance, we estimate multivariate regressions using panel data methods (Wintoki
et al., 2012). The unbalanced nature of our panel implies the presence of hete-
roscedasticity: the variance of the error term depends on the number of times
each firm is observed in time. We therefore perform robust regressions with
clusters, in which observations are clustered by firm and the variance-covariance
matrix is estimated using the Huber-White estimator. One issue with a simple
OLS model is that estimates may be flawed by endogeneity related to unobserved
heterogeneity across companies. A typical example is the competence of the
managerial team that is hardly captured by observable factors: it is likely that this
competence influences both firm performance and board composition. As it is
now standard in the literature, we control for unobserved (time-invariant) hete-

rogeneity at the firm level by including firm fixed effect in our regression mod-
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els. We estimate the following equation:

Vie=aXi+BLi +n+ 14 + &y (4)

where y;.is the performance of firm 7at time ¢ X, is a vector of board composi-
tion variables (share of independents, insiders, industry experts, women, fo-
reigners, busy directors, young directors, board tenure, separation between CEO
and chairman positions, supervisory board and board size), Z; is a vector of
(other) firm characteristics (log of number of employees, leverage, R&D invest-
ment on Sales, stock volatility, market to book ratio, ownership float), 7;is a firm
fixed effect, . a time dummy and &;,an error term.

Table 2 presents estimation results, for ROA (models 1 to 5) and ROE (mod-
els 6 to 10).

Table 2. Empirical relationships between board composition and firm performance.

Variables o e @ e ©® O ® © 0
ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE
% Independents -0.031 0.094 0.103 0.096 -0.007 -0.074 0.222 0.232  0.220 —0.542*
(0.024) (0.060) (0.064)  (0.060)  (0.082) (0.082) (0.203) (0.192) (0.188)  (0.287)
% Independents (square) —0.132*%*% —-0.134** -0.136**  -0.101 -0.311 -0.314 -0.324 -0.067
(0.061)  (0.063)  (0.059)  (0.061) (0.214) (0.212) (0.207)  (0.200)
% Experts 0.019  —0.224%%* —-0.320*** 0.024 —0.568* —1.294*%**
(0.027)  (0.085) (0.115) (0.105) (0.309)  (0.440)
% Experts (square) 0.213*%*  0.246*** 0.516**  0.772%**
0.071)  (0.077) (0.236)  (0.259)
% Independents x Experts 0.123% 0.907***
(0.073) (0.329)
% Insiders 0.001 0.019 0.015 -0.001 0.003 0.093 0.134 0.130 0.091 0.114
(0.048) (0.049) (0.048)  (0.050) (0.049) (0.145) (0.154) (0.159) (0.162)  (0.153)
Observations 618 618 618 618 618 616 616 616 616 616
Nb of firms 113 113 113 113 113 113 113 113 113 113
Board controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm and year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R?-adj 0.196 0.203 0.203 0.234 0.238 0.105 0.108 0.107 0.124 0.148

Notes: (1) Dependent variables: Return On Assets (columns 1 to 5) or Return On Equity (columns 6 to 10). (2) Board variables
include % of independent directors, % of industry expert directors, and the related interaction terms, % of insiders. (3) Board con-
trols include % of women, % of foreigners, % of busy directors (with at least one other directorship the same year),% of young
directors (age under 45), average board tenure (in log), a dummy that takes the value 1 in case of separation between CEO and
chairman positions in a one-tier board (0 otherwise), a dummy that takes the value 1 in the case of a two-tier board (Supervisory
Board) and board size. (4) Firm controls include size (number of employees, in log), MBTV (market to book value), financial le-
verage, R&D on sales, stock price volatility, % of float ownership. (5) Models include firm and year fixed effects. (6) Robust stan-
dard errors, clustered on firm, in parentheses. (7) Significance: ***p < 0.01, **p < 0.05, *p < 0.1.
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Models 1 and 6 on Table 2 test the direct relationship between board inde-
pendence and firm performance. The correlation is negative but not significantly
different from zero, suggesting that board independence does not have the
straightforward expected effect on firm decisions and performance. Models 2
and 7 introduce a non-linear relationship between the share of independent di-
rectors and firm performance. For the ROA, the square term is significantly ne-
gatively related to firm performance, suggesting a decreasing marginal benefit of
independence. The empirical evidence thus suggests a decreasing marginal effect
of independence as assumed in the model. It confirms that a non-linear rela-
tionship should be taken into account.

However, the theoretical model shows that directors’ expertise may impact
boards’ decision and firm performance. In models 3 and 8, we add the share of
industry experts inside the boardroom as a proxy of board expertise. There is no
significant correlation. However, when introducing the square of the share of
industry experts (models 4 and 9), there are negative correlations between ex-
pertise and firm performance and positive ones between the square term and
performance for both ROA and ROE. These results highlight the non-linear pat-
tern suggested by the model and reinforce the hypothesis of a disciplining effect
of expertise. The negative first order part is consistent with the model, with the
fact that below the expertise threshold, there is no effective impact of expertise
on firm performance.

Finally, to test the joint effect of independence and expertise which should
lead to the best firm performance (prop. 1), we introduce the share of industry
expert independent directors (models 5 and 10). The coefficient is positive and
significant for both ROA and ROE. It confirms that firms that are able to hire
directors that are both independent and expert have the best performance.

These empirical results are consistent with the theoretical predictions, in par-
ticular the non-linear relationships between independence, expertise and firm
performance, and confirm that expertise appears as a complex mediating factor

between independence and firm performance.

5. Conclusion

A vast literature on corporate governance characterizes board functioning with
a strategic communication model (Crawford & Sobel, 1982; Harris & Raviv,
2005) and successfully demonstrates that an independent board is not always
optimal (Raheja, 2005; Adams & Ferreira, 2007; Harris & Raviv, 2008; Wagner,
2011). Following the contribution of Baldenius et al. (2014), we propose to
separate the board monitoring and advisory functions to understand the com-
plex relationship between board composition and performance. In particular,
we investigate the monitoring-advising trade-off depending on the level of in-
dependence and expertise inside the boardroom. In our model, board may
choose to be either monitoring or advisory towards the CEO. Three main re-

sults are derived. First, we show that the board’s incentives to adopt a high
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monitoring level are non-monotonically (negatively and then positively) re-
lated to the expertise level. Second, the incentives for an advisory board to dis-
cipline the CEO are increasing with expertise, if the business has high oppor-
tunity for growth. And third, under specific parameter values, we show that
there may be a disciplining effect of expertise in the sense that the more expert
the board, the less opportunistic the CEO. Finally, we provide some empirical
evidence to illustrate the non-linear relationship between board independence
and expertise on the one hand and firm performance on the other hand.

Several areas left unexplained in this paper would be worth investigating in
future research. First, our model assumes a simple relationship between board
monitoring and board composition in the sense that the independence level af-
fects the efficiency of board performance in monitoring board only, while exper-
tise affects the efficiency of board performance in advisory boards only. It would
be interesting to consider that expertise and independence affect board perfor-
mance for both types of monitoring behaviors. Similarly, we assume that inde-
pendence is homogeneously distributed for each level of expertise. However, the
empirical literature shows most of the time a trade-off between independence
and expertise among directors and some supply shortage regarding directors
who hold both characteristics (Knyazeva et al., 2013). It would thus be interest-
ing to introduce in the model a more complex director labor market and analyze
the consequences on the different equilibria. It may worsen the disciplining ef-
fect of expertise and favor CEO’s opportunistic behavior. Finally, this model
could be adapted to integrate the Environmental and Social issues in order to
investigate the monitoring-advising trade-off on the firm’s sustainability per-
formance (Burke, 2022; Amin et al., 2020; Harjoto & Wang, 2020; Naciti, 2019;
Birindelli et al., 2018).
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Appendix
A.1. Description of the Productive Stage

In the production stage, we consider an economy composed of two industries: a
final good industry and an intermediate goods industry. Intermediate goods are
used as factors of production in the final good industry. The final good is pro-
duced using two different types of intermediate goods: The goods produced by
continued firms (labelled ¢) and the goods produced by restarted firms (labelled
.

The production function is a Cobb-Douglas:
a 1-a
y=(xc) (Xr) Q

where y is the final good production in a competitive environment using both
continued firms’ goods, x,, and restarted firms’ goods, x,, and where g, the final
good elasticity related to the continued goods, 0 < a < 1.

The profit maximization problem by a representative firm in this industry

leads to the following inverse demand for inputs:
P, =dy/ox, =a(x) " (%)™ 6)
P, =dy/ox =(1-a)(x.)" (x)" @)

where p. denotes the price of continued firms’ goods and p;, the price of restarted
firms’ goods. Consequently, the equilibrium price of each intermediate good, x.
and x, is given by its marginal product.

Intermediate goods are used to produce the final good according to a one-for-
one technology. In particular, it is assumed that x units of final good requires x
units of intermediate goods. Given the inverse demand for intermediate goods in
the final good sector (Equations (6) and (7)), the optimization program for con-

tinued firms, ¢ and for restarted firms, r, is given by:

max p,x, — %, = (%) (% )" =% (8)
%
max p,x, %, =(1-a)(x )" (%)™ =% )

from where we obtain the profit-maximizing prices and the flow of profits for

each type of business:
P =Y«
P =Y(1-a)
V, =(1-a)x, /a
V, =ax /(1-a)

(10)

A.2. Solving the Equilibrium
A.2.1. Analysis of the Model for a Given Degree of Board Independence, I
At date 0, the board chooses a complex (H-type) rather than routine (L-type)

project, if and only if, given the expertise and independence levels £ and 7 the
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expected payoff from a H-type firm is higher than the expected payoff from a
L-type firm, conditional upon continuing the project in period 2, that is:

727" B >B wa'm" >a'm" o pg(1)>SE(1-0E)

Since function g(.) is continuous and strictly increasing, the inverse function
—1

g
probability of success m” is always lower than 1, we assume that ¢ is lower than

is also continuous and strictly increasing. To guarantee that the project’s

1/4 (coexistence constraint). Otherwise, the board would always choose the rou-
tine-low monitoring project (L-type).

In turn, inequality (pg(l)z oE (1—5 E) implies that there is a unique thre-
shold level of independence, |° such that 0< 1" <1, which equalizes the firm’s
expected profit from both H and L-type projects 7 (l *) =7" ( I *) where:

|*291(MJ (11)

@

The decision rule is thus such that boards with a degree of independence
above the threshold |” choose the complex-high monitoring, project (H-type),
while boards with a degree of independence below |* choose the routine-low
monitoring project (L-type).

Note that when the level of expertise £ is lower than E" = go/ o, the level of
expertise is too low to be beneficial, the parameters are always such that
a” >a" and the board always find it beneficial to choose a routine project
(L-type). We now analyze the model when the degree of board expertise is either
above (E > E") or below this threshold (E < E™).

A.2.2. Solving the Model for a High Degree of Board Expertise, E
We assume that E > E" = ¢/5 . We solve the model by backward induction.
Resource constraints
In period 2, we can distinguish three categories of firms: firms with L-type
project that continue the initial project, firms with H-type project that continue
the initial project and firms that launch a new project. The firm population mass
is normalized to one. The firm type (H or L) depends on the degree of indepen-
dence and expertise of the board. Let ¢ (£ E) denotes the cumulative distribution
function of firms with independence degree 7 conditional on expertise degree E.

fis the related density function. Then the distribution function is defined by:
u(1LE)=[7f(xE)dx (12)

Because the population is normalized to one, we make the following assump-
tion: VE, (1, E) =1

We have seen that the board chooses the complex-high monitoring (H)
project if the independence degree 7 is higher than the threshold 1". The share
of routine-low monitoring (L) firms hence is given by y( [ E) and the share
of complex-high monitoring (H) firms is given by 1- ,u( [ E) .

Let denote by H (resp. L) the share of H-type (resp. L-type) firms whose
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board chooses to continue the initial project, by [? the number of &-type firms
who continue the project and by n the number of firms who start a new project.
Since the number of firms is normalized to 1, the resource constraints then

| (u(re))
= u(1",E)C (13)
Q:(l—y(l*,E))(l—l—T)+y(l*,E)(1—[)

Restarting project decision

At +nt+n=1 with

We now consider the firm’s decision to continue the initial project or to ab-
andon it and to launch a new one at date 1. A @-type project is continued as long
as it provides a higher utility for the CEO, that is B.7" < 8.7" (see Equation
(1)). In equilibrium, since the probability of success of A7 is always higher than
A%, this condition is only binding for advisory (L-type) projects.

Restarting decisions in turn satisfy the following rule:
Bz+dy =Bx <px" (14)

where 7 and 7’ are defined by Equation (3).
This rule implies that CEOs with a complex-high monitoring (H) project al-
ways choose to continue the project, and CEO with a routine-low monitoring

(L) project are indifferent between continuing or restarting, that is:
A=1and A2 %% = fa—x+iv (1)
a l-«a

The continued goods (X ) are produced by all firms with a complex-high
monitoring project and some of the firms with a routine-low monitoring project
whereas restarted goods (x) are produced by some firms with routine-low
monitoring project. Taking into account the resource constraints (13), the mar-

ket clearing condition then writes:
X = [LZAf (1,E)dl + [ Z-TF (1,E)dl
=[Lg(1) A" £ (1LE)dl + 2 Lu(1",E)

x=[! 2(-T) 1 (1)l -

Substituting for (16) and (17) into (15) finally allows to determine the share
L of firms with a routine-low monitoring (L) project who chooses to continue

(16)

A(1-T)u(1",E) (17)

the project:
%—L “Efg() T (1LE)

+
_ l-a A(1-SE)u (1" ,E)
L= (18)
l-«a a
a l-«
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. . K . . .
In this ratio, LS is the difference between the value of a successful contin-

C

ued project and a restarted project from the shareholder perspective in a L-type
firm and —_[ a( /IH f(1,E)dl is the value of the initial project in a

H-type firm which effectively produces the initial good (in equilibrium). Finally,
/1(1— ) E) ,u( 1" E) is the expected share of successful L-type firms without

managerial opportunism (i.e. firms with low-monitoring boards which effec-
tively produce goods without CEO opportunistic behavior).

The share of continued firms with low-monitoring boards can thus be rewrit-

ten as:
, o vt-v
K
e’ A(1-6E) u(1",E)
L= (19)
l-«a , a
74_ [
a l-«a
with V' -V =V V——j g(1)Af(1,E)dl (20)

The share of L-type firms which continue the initial project is then directly
related to the value gap between producing the continued and the restarted
goods for the L-type firms. This value gap depends on the degree of board ex-
pertise E. The share of L-type firms which prevent managerial opportunism (i.e.
prevent the CEO from restarting a new project at the production stage) is then

impacted by the board expertise degree.

A.2.3. Solving the Model for a Low Degree of Board Expertise, E

We now consider the case E <E" =¢/5, when the expertise level is too low to
make the advisory function beneficial enough to the shareholders, and the board
always chooses a high monitoring level (H). In this case, the number of firms
with a routine -low monitoring project is null. The resource constraints then

become:

(21)

—h o0
n" +n=1 with
n=1-H

CEOs with a monitoring (/) board choose to continue the project as long as the
expected payoff is higher than that of the restarted project: B.7" > .z + Ay
(see Equation (1)). In equilibrium, this condition is binding which implies that
some firms with a monitoring () board which continue the initial project sa-
tisfy the following indifference condition: B.7" = B,z + Ay . We know that for
a fixed level of expertise, the expected payoff is increasing with the level of inde-
pendence (1" increases with ), therefore CEOs who decide to abandon the in-
itial project and restart a new one are those with the lowest degrees of board in-
dependence.

Let denote by 1™, the new threshold of independence below which the CEO
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decides to restart a new project when E <¢/& . Restarting decisions in turn sa-
tisfy the following rule:

BE"(1")=Bz+iy (22)

CEOs with a monitoring (H-type) board are indifferent between continuing

or restarting if:
BN =X = f A" x+ Ay (23)
l-«a

Given the resource constraint (21), the market clearing condition then writes:

X=[.2"f(1,E)dl
(24)
x=[ Af(1,E)di

Substituting for (24) into (23) finally gives the share H of firms with a high
monitoring board which choose to continue the initial project:
H=1-1" such that x[ﬂ—ﬂé)zﬂ (25)
a l-aX B.
Note that H is independent of the level of expertise E. There is no incentive

to marginally increase the level of expertise in this case (below the expertise
threshold).

A.2.4. Participation and Incentive Compatibility Constraints

Shareholders maximize the profits from their initial investment $1. At the be-
ginning of period 1 (¢ = 0), shareholders decide to create the firm (and finance
the project) if and only if the expected return is at least equal to their initial in-
vestment (participation constraints). If shareholders receive a repayment lower
than the initial investment, they refuse to finance the CEO’s project.

The board and the shareholders’ interests are aligned because both receive a
share of the firm’s profit. As developed previously, the board hence chooses the
monitoring level by maximizing profits, as shareholders would do. At the end of
the governance stage, the board decides to accept the initial project if its net
present value is positive after the payment of the CEO compensation (incentive

compatibility constraints). The net present value of the project should then sa-
tisfy:
(1-B.-5,)AN" >1 (26)

The interest of the CEO and the CEO participation and incentives constraints
are directly related to the expected payoff. The CEO participation constraints
impose that f. is strictly positive as well as the firm cash flow (verified by the
model assumption). Two conditions allow determining the optimal level of CEO
compensation, at the industry level and from the shareholders’ perspective, that
prevents managerial opportunism i.e. CEO’s choice of restarting a project at the
production stage (incentive compatibility constraints). S should be determined

so as to verify both incentive compatibility constraints. It depends on the value

DOI: 10.4236/tel.2022.125066

1256 Theoretical Economics Letters


https://doi.org/10.4236/tel.2022.125066

P. Crifo, G. Roudaut

of the private benefit driven from the implementation of the restarted project y-

When E> ¢/, the first condition is the incentive compatibility constraint en-
suring that the share of firms with an advisory (L-type) board whose the CEO
chooses to continue the initial project is strictly positive:

u(1" E)LZ"BY > u(17,E)(1-L)A(BY +y) 27)

When E < ¢/, the second condition is the incentive compatibility constraint
ensuring that the share of firms with a monitoring (H-type) board whose the

CEO chooses to continue the initial project is strictly positive:

AMHBN > A(1-H)(BY +v) (28)

A.3. Proof of Proposition 1

The proof is made for a general set of functions g(.).
Note that function g(.) is continuous and strictly increasing. Then, the inverse
function, g is also continuous and strictly increasing. From Equation (11), we

get

L [—5'5(1_5'5)}2(1—2515) (29)
OE 1) o
where g7 (.)>0.

The share of advisory (L-type) boards (low monitoring board), equal to 1",
increases when ¢/6 < E < 1/29 if 1/¢ is higher than 2, and decreases when E >
1/26 whatever the value of ¢. At E = 1/20, the share of L-type boards is 1/4¢.
Then 1/¢ should not be higher than 4 in order to keep |” under 1.

Given that the share of boards that choose to be H-type (high monitoring
board) is equal to 1—1", we have

o-r) 0 (1-25E)<0
6—E> < (1- )< (30)

Then the number of monitoring (H-type) boards, equal to 1-17, decreases
when E < 1/25if 1/¢ is higher than 2, and increases when £ > 1/26'in any case.
At E=1/26, the share of monitoring (H-type) boards is 1-1/4¢.

Note that if 1/¢ is lower than 2, the share of advisory (L-type) boards is de-

creasing from ¢/Jto 1. The share of monitoring boards is increasing.

A.4. Proof of Proposition 3

The share of advisory boards who choose to continue the initial project is given
vk l-oa 1 =H
——=—.g(l)A"f(I,E)dI

L eI

l-a A(1-SE)u(1",E)
l-a o

+K—
a l-«a

by Equation (18): L= . We thus

have:
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The partial derivative of the share of advisory (Z) firms relative to y is always

positive.
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