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This thesis comprises three research essays. The study documents empirical

evidence around the researchthemesby anal ysing a sampl-e of
financial firms from 2005 to 2018. It applied panel data analysis (fixed or random

effects) techniques and the potential endogeneity issue is controlled by using the

two-step system, GMM. Earnings-management research holds that manipulating a

firm's real activities is more damaging to its long-term growth and value than accruals
manipulation. Therefore, by building on agency theory and emphasising board
monitoring, first essayi nvesti gates the role of indepe

connection to several boards in controlling real earnings management (REM). This



study finds that independent directors elected to board before appointment of current
CEO are negatively associated with the level of REM. Furthermore, this research
provides evidence that REM is higher in those firms whose INDs are connected to
several boards at a time. Though economically insignificant in most of the models,
this research also shows that the associat
with the phases of their tenure. Directors in the early stage of their tenure are
observed as being less effective in controlling REM. However, as | ND
grows, they employ better oversight over management's conduct, thereby reducing
REM. Contrary to this, the extended tenure of INDs is associated with higher REM.
These results collectively suggest that the board monitoring role protects the stakes
of shareholders/stakeholders by constraining REM; when INDs are free from the
influence of CEO, they are not over-committed due to their presence on several
boards, and they have moderate board tenure which is neither too short nor too long.

Furthermore, drawing on collective contributions and group performance
perspectives, second essayexpl ores the role of board d
investment decisions. Additionally, building on a fault-line argument about a team's
demographic attributes, the current research decomposes the impact of
demographic and cognitive diversity on R&D spending. The research observes a

positive relationship between board diversity and the level of R&D spending.
Moreover, this research documents that cognitive diversity is positively associated

with R&D investment. However, demographic diversity has an insignificant
relationship with firmséd spending on R&D j
demographic diversity negatively moderates the relationship between cognitive
diversity and R&D investment. These results suggest that the board's attributes as

a group carry the significance to influence the decisions having strategic importance.

The findings on the sub-dimensions of board diversity imply that board
functional/cognitive diversity is more relevant to corporate decisions and outcomes

than is demographic diversity.

Based on the monitoring perspective (agency theory) and resource provision view

(resource dependency theory), third essay investigates the role of independent
iii



directorsod6 specific attributes in the <cor
study documents a positive association be
and the firmébs spending on R&D projects, b
as being insignificant. INDs with a presence on three or fewer boards are observed
to promote R&D investment. However, INDs sitting on more than three boards
negatively affect the firmds propensity to
INDs are negatively associated with corporate R&D investments, suggesting that

such directors may resist funding these projects beyond optimal risk level because

of their expertise. These results sugges
competence iIimproves as they spend time on
tenure is counterproductive as it impairs | NDs o6 i mpartiality. f

capital (resources) accruing from connection to multiple boards is only beneficial for
the firmds strategic decisions i f their mc

their over-commitment (busyness).
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Chapter 1

An Overview of the Research

1.1. Introduction

Corporate governance (CG) discussion has never been as pressing, or as crucial,
as it is following the major corporate scandals and failures of the late twentieth
century. Since the start of the twenty-first century, the collapse of Enron, Adelphia,
Parmalat, Nortel and Banco Espirito Santo, and other major corporate failures, have
led to extensive debate concerning corporate governance6 ®ffectiveness. These
discussions include the debate on the remuneration of CEOs and directors
(Grossman and Hoskisson 1998; Nichols and Subramaniam 2001), the need for
greater compliance (Stiles and Taylor 1993), performance pressures and the
advocating of a fstakeholderoapproach (Wheeler and Sillanpa 1998), the relevance
of impartial directors (Jaggi et al. 2009), and the constitution of multiple committees

for better oversight and a specialised approach to monitoring corporate conduct.

Since the board of directors has the highest authority in the company, its overall role
is to oversee managers' conduct, provide directions to the managerial tier, and
protect the (@emnserl933,Bricketal.R@6). The directors are further
regarded as a strategic resource and as a system for overseeing and minimising the

cost connected with internal and external happenings. Board configuration is a



crucial component in corporate governance, demonstrating its ability to influence the
management's actions (Thomsen and Conyon 2012). Therefore, this thesis focuses
on investigating the role of the corporate board in earnings-management and R&D

investment.

Since, shareholders use the reported earnings figures for contracting with
executives, both directly to establish the criteria for awarding the bounces, and
indirectly as yardstick for awarding the stock options. Thus, a decline in performance
or negative earnings bear adverse implica
firmds poor per f or maaptee management (Weisbach 1988). v er ¢
Owing to these factors, managers tend to opportunistically distort the earnings
figures (Watts and Zimmerman 1986). These manipulations make the reported
performance of the corporate entity, vogue & doubtful, hence reduce the capacity of
the investors to make informed and prudential decisions resulting in increased

agency cost (Xie et al. 2003).

Additionally, due to uncertainties about outcome of R&D investments, managers are
generally reluctant to commit funds to such initiatives. The performance (profitability)
of a firm may decline in the short-run due to R&D investments (David et al. 2001;
Sanders and Carpenter 2003). So, delaying the start of R&D projects or reducing
flow of funds to these projects, inflate the earnings figures in short run, which is in
the interest of management. Since, R&D investment is considered as essential factor

to establish or improve the markets competitive advantage (Kor 2006; Gentry and



Shen 2013). So, postponing or spending less on R&D projects potentially have

adverse implications on firmbés survival an

Therefore, in both the situations (earnings management, and cutting R&D
funds/delaying start of these projects), management operate against the interest of
shareholders. In such circumstances board of directors, particularly those who are
independentconstrain the managersoé opportu
monitoring functiont o pr ot ect s h a r .eMoredvet, eorporate bhoard
also helps to reduce uncertainties around strategic decisions like R&D investments
through the resources (knowledge, and connections to external environment), which
directors bring to the board. So, this research also emphasises the resource
provision role of the board in R&D investment decisions. The resources, which
directors bring to the board form the basis for better monitoring function as well
(Dalziel et al. 2011). Thus, by emphasisingboar dés moni t ori ng
o f di r e curoes, shs thesise provides empirical evidence around three
empirical quests exploring the role of corporate governance in constraining
management 6s appmach towands R&D iovestment and earnings

management.

The first essay (Chapter 2) focuses on documenting the role of board independence
in controlling the conduct of management in terms of preventing opportunistic
manipulation of earnings. Earnings management (EM) occurs once executives

employ their discretion to interpret/structure a transaction so as to modify financial

ni sti
er es:
f unc



statements, with an intention either to hide true performance from certain
stakeholders or to effect contractual results dependent on such communicated
accounting and financial information (Healy and Wahlen 1999). The corporate
governance and accounting literature provides a rich account of the discussion on
the issue of EM. Intentionally manipulating accounting and financial information
lowers its worth in terms of multiple stakeholders making informed and wise
decisions (Velury and Jenkins 2006; Matis et al. 2010). EM makes the corporate
entity's actual performance doubtful, which reduces shareowners' capacity to make
informed and prudent decisions, resulting in increased agency costs (Xie et al.
2003). Shareholders elect a board of directors to avoid agency costs and to protect
their interests. Therefore, the corporate board has the responsibility to ensure the

quality of the accounting and financial information reported.

The second and third essays (Chapter 3 & Chapter 4) focus on investigating the
corporate board's role in R&D investment. Due to the dynamic and fast-changing
economic mainframe, companies face challenges in staying competitive and in
offering their products and services that are consistently new and improved. In the
current e r a-driven kaormmiésgetidegecerporate propensity to spend on
R&D activities and on striving for innovation has become crucial in ensuring business
continuity over the long term. From the perspective of corporate competitiveness,
enterprises need to maintain a constant and continuous stream of investment in R&D
to extract products and services in a continuous flow (O'brien 2003). When a firm

experiences a situation where the financing stream to R&D endeavours is hampered,

4



its capacity to innovate is subject to reduction, affecting the stability of the products
and services development process and reducing corporate competitiveness (Kor

2006).

Nonetheless, investment in R&D projects is highly risky and requires a long time to
yield any benefits. R&D projects require a significant amount of finance as a sunk
cost (Kor 2006). Furthermore, the outcomes of such projects are neither definite nor
instant (Lee and O'neill 2003). Due to these factors, management might see R&D
investment as a potential factor in the deterioration of the firm's short-term
performance. Considering the strategic importance of R&D investment and the
probable myopic approach of management on these projects, the corporate board
holds a pivotal role in providing the required monitoring and resources (advice and

guidance) for decisions about such projects.

1.2. Problem Statement and Research Motivation

Since current research comprises three empirical essays. So, this section presents
the problem statement and motivation of each research theme. First, the review of
corporate governance and earning management literature show most of the
empirical evidence around accruals earnings management as highlighted in the
following section. However, researchers document that due to increased accounting
regulations, managers start distorting earnings figures through an alternative
approach, that is real earnings management (Cohen et al. 2008a; Zang 2011).

Moreover, manipulating real business activities has severe implications for firm
5



growth and value in the long run as this approach of EM involve divergence from
optimal course of business actions (Cohen and Zarowin 2010; Zang 2011). Despite
these facts, there is less research on corporate governance and REM. The available
empirical evidence is also mainly in the US context. To address this problem, this
study is motivated to investigate theroleofi ndependent directorsao

in constraining REM in the UK.

Second, the research on corporate board and R&D investment is mostly centred on
board structure, characteristics of CEO and ownership structure (see, e.g.,
Baysinger et al. 1991; Chen and Hsu 2009; Chen 2014; Guldiken and Darendeli
2016; Bravo and RegueraZlvarado 2017). Since the R&D investment decisions
involve strategic importance for the firm. So, a diverse team making such decisions
improve these d e ci s i o n sthrough wariety ofyinputs and perspectives.
Research studies provide evidence that variety in the intellectual base of the board
of directors is directly related to the success of the strategic decisions (Marcel et al.

2010).

However, few studies have analysed the role of board diversity in corporate R&D
investment by considering specific aspects of board diversity in the US setting (see,
e.g., Midavaine et al. 2016; Bernile et al. 2018). So, there is need for more
comprehensive view on board diversity and its role in strategic decisions like R&D
investment. Moreover, research documents that demographic diversity within a

group sometimes develop rift within group (Lau and Murnighan 1998; Bezrukova et



al. 2009; Posthuma and Campion 2009). Such unhealthy divisions within a team
potentially damage the positi VMeaddresstiesei but i
Issues, this study is motivated to explore the role board diversity in firm spending on
R&D in the UK context. Moreover, current research is also focused to investigate the
moderating role of demographic diversity i

diversity and R&D investment.

Third, the empirical evidence on role of corporate board in firm spending on R&D
provide holistic view by considering executives directors and INDs together.
However, research indicates that INDs6 approach to monitor or counsel the
management on strategic matters differs as compared to executive directors (Dalziel
et al. 2011). Furthermore, Dalziel et al. (2011) assert that separate analysis of INDs
characteristics can provide better insight about their role in strategic decisions. Since
executives are normally hesitant to commit funds in R&D initiatives due to higher
uncertainty around outcome of these projects. In such circumstances directors
(INDs) operate to control the myopic approach of management at cost of long-term
strategic goals. Moreover, INDs carries greater commitment and responsibility to
safeguard the stakes of shareholders (Ducassy and Montandrau 2015). However,
there is lack of empirical evidence on role of independent directors in corporate
spending on R&D initiatives. Therefore, this study is motivated to document the
empirical evidence on association between

R&D investment.



1.3. Rationale and Objectives of the Study

Consideringthe boar d of d i r eootbling saétnings manipulation, an
extensive amount of literature is centred on accrual earnings manipulation (see, e.g.,
Klein 2002; Xie et al. 2003; Peasnell et al. 2005; Dhaliwal et al. 2010; Krishnan et al.
2011; Srinidhi et al. 2011; Badolato et al. 2014; Gonzalez and Garcia-Meca 2014;
Arun et al. 2015; Katmon and Al Farooque 2017). However, over time, the
accounting regulations largely have the effect of making it challenging to distort
earnings figures by playing with accruals (Cohen et al. 2008a; Enomoto et al. 2015).
Researchers document that, due to strict regulations on transparency (SOX) and
IFRS adoption, management starts manipulating real business activities instead of
accruals to mask their earnings in order to meet specific targets (Bartov and Cohen
2009; Osma and Young 2009). Roychowdhury (2006: 337) describes real earnings
management( REM) as fAdepartures from normal ope
managersod6 desire to mislead at | east som
financial reporting goals have (been) met in the normal course of operations. These
departures do not necessarily contribute to firm value even though they enable

managers to meet reporting goals. o

Distorting real activities such as overproduction, boosting sales through price
cuts/discount offers and lenient credit terms, making cuts in R&D and advertising
expenses can have a devastating impact on the firm's growth in the long run (Zang

2011). As accounting regulations cannot scrutinise the manipulation of real activities,

8



corporate governanceaos r ol @n cangolling suano ni t ¢
manipulations has therefore increased. Despite this fact, corporate gover nance?o
role in controlling REM has received less focused from the researchers. A few
studies have investigated the impact of corporate governance in constraining REM
(e.g., Osma 2008; Ge and Kim 2014; Cheng et al. 2016; Sakaki et al. 2017; Baker
2019). Among these studies, only Ge and Kim (2014) and Osma (2008) have
explored the impact of board structure on REM. The latter research, conducted in
the UK context, h as focused on boar d i ndependen
opportunistic cuts in R&D spending, which is only one aspect of REM. The rest of
the studies investigate the impact of CEO and CFO power, subordinate executives,
and institutional investors on REM. Therefore, this research aims to provide further

evidence on the role of independent direct

Corporate-governance literature holds that | N Davéysighting role is influenced over
the stages of their board tenure (Vafeas 2003; Niu and Berberich 2015) and by their
commitment as directors to several boards at a time (Ferris et al. 2003; Perry and
Peyer 2005; Fich and Shivdasani 2006; Falato et al. 2014). Further, researchers
havedocumented | NDs®6 capacity to monitor <co
or indirectly involved in their election to the board (Carcello et al. 2011). Moreover,
INDs who join the board before the appointment of a CEO are observed as being
the better monitors (Persakis and latridis 2016). Therefore, this study seeks to
extend corporate governance and real earnings management literature by

i nvestigating board independenceds role in

9



research focuses on answering the following research questions. Does INDs elected
before current CEO influence real earnings management? How do differing levels of
independent directors' tenure affect the extent of real earnings management? What
i's the role of a n  muhipleebpaed rsittimgnnt condtrainirggaealo r 6 s
earnings management? Does independent leadership of a board affect real earnings

manipulation?

The second essay is about the role of boa
investmentdecisions. Theli t er at ure provides evidence th
such as gender, age and skills, cont ri bute to i mproving th
(Carter et al. 2003; Chapple and Humphrey 2013), to its social achievements
(Boulouta 2013), and to strategic innovation (Goodsteinetal. 1994). The f i r mé s
function as a team to articulate the understanding of an issue through collective
deliberations. Therefore, it is more appropriate to observe the contributions of

director so6 at t(Barkdrand Elellem2802;aChen 20adn

Studies related to collective decision-making determine that variety of inputs are
beneficial to the quality of the decision reached (Knippenberg and Schippers 2007).
However, if all board members share similar attributes, quick decision-making is
most probable (Marcel et al. 2010). But the information on which they base their
decisions may be limited. The board's diversity increases the number of alternatives
open to members for consideration while making decisions. Thus, the variety in the

intellectual base of board members is directly linked to the success of the strategic

10



decisions made (Marcel et al. 2010). However, the extant literature on corporate
governance and R&D is largely focused on board structure, CEO attributes, CEO
power, and ownership structure (see, e.g., Baysinger et al. 1991; Chen and Hsu
2009; Chen 2014; Guldiken and Darendeli 2016; Bravo and RegueraZilvarado

2017).

Furthermore, few studies examine the role of gender diversity in R&D investments
(e.g., Fernandez 2015; Chen et al. 2016). However, the role of overall board diversity
in framing the firmbds pr o9recaies littly focusofrom
researchers. There are only few studies on this aspect of the corporate board in the
US context (see, e.g., Midavaine et al. 2016; Bernile et al. 2018). Therefore, this
research focuses on providing further evidence on the role of board diversity in firm
R&D investment by using a more comprehensive board diversity index which
considersawide range of directorsd attribut
argument from the organisational and social psychology literature that team
members' demographic features may lead to unnecessary division within a group
(Lau and Murnighan 1998; Bezrukova et al. 2009; Posthuma and Campion 2009).
This fragmentation results in unhealthy opposition to each otherd ®pinions and
ideas. Such a rift may undermine or reduce the contributions made through
me mber s 6 dKnigpenbérg and Schippers 2007). Therefore, this study
explores the moderating effect of demographic diversity on the association between
board cognitive diversity and R&D investment. More precisely, current research aims

to answer the following research questions. How does board diversity affect firm
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spending on research and development? Does the board's demographic diversity
influence the relationship between cognitive diversity and research and development

investment?

The third empirical essay exami nudige-bbande
sitting, tenure, and financial expertise in terms of R&D investments. The decision to
allocate financial resources to research and development-related activities is crucial
for any corporate entityd snnovation and long-term survival (Dalziel et al. 2011).
Since R&D spending carries strategic importance for the firm, the literature therefore
provides evidence about factors motivating this investment (see, e.g., Bushee 1998;
Lee and O'neill 2003; Munatri et al. 2010). In the broader account of the literature on
R&D, studies provide evidence on the
research and development investment (see, e.g., Baysinger et al. 1991; Chen and
Hsu 2009; Fernandez 2015; Chen et al. 2016; Guldiken and Darendeli 2016; Bravo

and RegueraZAlvarado 2017).

Because of inherent risk and delayed pay-off, management usually considers R&D
investments as having a potentially deteriorating effect on short-run performance
(David et al. 2001; Sanders and Carpenter 2003) and may resist spending on these
projects. The board of directors operates to control the management indulging in
short-termism at the cost of long-term strategic objectives (Fama and Jensen 1983a)
and to protect the stakes of shareholders. The research studies have explored the

effect of directorsocharacteristics on decisions relating to R&D investment (see, e.g.
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Chen 2014; Bravo and RegueraZAlvarado 2017) and have provided a holistic view

by combining both inside and outside directors in their analysis.

However, independent directors as impartial actors have higher responsibility and
thepotenti al to pur sue (Butassy and Bdonwreras 215)a g e n d
INDs enhance board effectiveness and help to improve the efficacy of strategic
decisions (BenZAmar et al. 2013). Moreover, Dalziel et al. (2011) provided evidence
that the attributes of INDs have a different influence on strategic investment than do
those of inside directors. So, it is more appropriate to analyse the role of INDsO
characteristics separately interms of f i r autsoénes (Dalziel et al. 2011). Therefore,
this study probest he r ol e of | NDs in the firmds R&
tenure, multiple-board sitting, and financial expertise from a monitoring and

resource-provision perspective.

1.4. Background and Context of the Study

The extant literature on earning management provide evidence on three approaches
to manage the earnings figures, which includes accrual earnings-management, real
earnings-management, and classification shifting. Accrual earnings-management
(AEM) occurs when executives alter the accrual-based expenses or revenue for
adjusting the financial statement. As there is no direct influence of AEM on
cashflows, therefore it is less likely to impair the firm value in long-run (Dechow and
Skinner 2000; Dechow et al. 2010). On the other hand, real earnings-management

(REM) is another approach to distort earnings through altering the structure or timing
13



of real business activities including operating, financing, and investing. As REM
diverges from the optimal course of business operations to conceal the real earnings
figures, which potentially endanger the competitiveness and value of the firm in long
run (Cohen and Zarowin 2010; Zang 2011). Furthermore, it is documented that REM
is less likely to be detected and constrained by accounting regulations and external
scrutiny (independent audit) (Ewert and Wagenhofer 2005; Cohen and Zarowin
2010). Owing to this reality the role of corporate governance has increased to

constrain the REM.

However, the existing literature on earning management and corporate governance
is mainly focused on AEM (see, e.g., Klein 2002; Xie et al. 2003; Peasnell et al.
2005; Dhaliwal et al. 2010; Krishnan et al. 2011; Srinidhi et al. 2011; Badolato et al.
2014; Gonzalez and Garcia-Meca 2014; Arun et al. 2015; Katmon and Al Farooque
2017). On the other side the there are few studies on REM (see, e.g., Osma 2008;
Ge and Kim 2014; Cheng et al. 2016; Sakaki et al. 2017; Baker 2019). Moreover,
most of these studies provide evidence in the US setting. Because of the lack of
empirical evidence on corporate governance and REM in the UK setting, the current
research is motivated to investigate the research queries in the UK context, which

provide an appealing background against which to tackle these.

The UK setting is different from that of the US in a number of ways, which can
influence the inferences of the study. For instance, the obligatory implementation of

International Financial Reporting Standards (IFRS) is mandatory in the UK. The
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research provides evidence that firms in the countries which have implemented the
IFRS are less likely to manipulate their earnings as compared to those countries
which adopt domestic accounting standard, thus producing better quality and value
relevant accounting information (Barth et al. 2008; Cohen and Zarowin 2010; Zeghal
et al. 2012). Moreover, Ewert and Wagenhofer (2005) document that due to strict
accounting regulations the managers start manipulating the earnings figures by
distorting the real business activities of a firm. Consistent with this finding, other
studies also provide evidence on using REM to distort earnings as a substitute
approach to AEM (Cohen et al. 2008a; Zang 2011). So, the role of corporate
governance has increased to control real earnings management due to fact that
management chose REM to mask the earning figures in the intended direction even
in the presence of strict accounting regulations, which make it very difficult to

manipulate earnings through AEM.

Moreover, the accounting standards in the US and the UK differ regarding the
treatment of R&D investment. Costs incurred on R&D are expensed under IFRS (IAS
38), similar to US GAAP. However, quite opposite to US GAAP, IFRS has broad-
based guidelines requiring companies to capitalise the development costs, as well
as internal costs, provided specific criteria are fulfilled. Despite the provision for
capitalising the R&D costs under IFRS under specific criteria, such costs in the first
instance still are treated as an expense until the future outcome of these initiatives
is not certain. Owing to uncertainties around the outcome of R&D initiatives,

managers are usually hesitant to allocate funds to these projects. Because
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investment in R&D activities possibly deteriorate the firm performance (profitability)
in the short-run (David et al. 2001; Sanders and Carpenter 2003). Considering
management opportunistic approach towards R&D spending and strategic
importance of these initiatives, this study also seeks to investigate the research

queries on the role of the corporate board in firm R&D investments.

Furthermore, the corporate governance codes in the UK also differ from those
implemented in the US. The corporate governance regulations in the US are rule-
based and in the UK are on a Acomply
Compliance with the CG codes is voluntary, which gives discretion to the firm either
to follow the recommended codes or explain the reason for non-compliance.
Therefore, the UK corporate governance structure is regarded as weaker with
respect to disciplining and monitoring the directors (Akbar et al. 2017). For instance,
the UK CG codes require firms to report the number of directorships by INDs on
ot her f i r niGorfporate cGovemhamce Code 2018: 7), but it does not
recommend or give any advice on the maximum number of boards presence at a

time by such directors.

However, literature provides evidence that the monitoring role of the board is
compromised when directors are busy due to their presence on several boards at a
time (Core et al. 1999; Fich and Shivdasani 2006). Moreover, regarding INDs tenure
the CG codes only require a firm to explain if tenure of an INDs exceeds nine years

since the date of the first appointment. Although the UK CG codes consider extended
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tenure as a reason to impair the independence of such directors, still it leaves on

firmd discretions to decide on the maximum length of INDs tenure.

The diversity within the board has got a lot of attention during recent times. Countries

are implementing mandatory requirements on matters related to board diversity. In

the UK, Corporate Governance Code (2018: 8) st at es t hat Aboar d
should promote diversity of gender, social and ethnic backgrounds, cognitive and

per sonal strengt hso. However, the corpora
mainly voluntary, emphasising to highlight the significance of the issue, urging public
identification of bad and good performers, and advocating the business cases to
achieve greater diversity on the corporate board. Therefore, the findings from the

setting where mandatory diversity requirements apply, cannot be generalised due to
differences in corporate governance approach (mandatory & voluntary). So, this

study also documents empirical evidence on the role of board diversity in firm R&D

spending.

1.5. Research Approach and Key Findings

This research analysed the sample of UK listed non-financial firms over the period
from 2005 to 2018. The data is collected from Datastream and Boardex. The
selection of the study period is influenced by the availability of data. Initially, the study
aims to analyse the sampled firms over a longer period to have more consistent
estimations. However, the data from Boardex for most of the sampled firms were

missing for years before 2005. Therefore, the period of analysis range from 2005 to
17



2018. Considering the nature of the data (multiple cross-sections and years) this
study used panel data modelling. Based on recommendations of the Hausman
orthogonality test, the study estimated the fixed- or random-effects model to test the
hypotheses. Considering the endogeneity issue as highlighted and documented in
corporate governance studies (see, e.g. Wintoki et al. 2012; Akbar et al. 2017), this
research used two-step system GMM to control potential endogeneity problem in the

empirical analysis.

The first essay empirically documents the fact that independent directors elected
before current CEO constrain REM and supports the view that such directors employ
better monitoring to protect the stakes of shareholders. Further, this research
provides evidence that REM is higher in those firms whose INDs are connected to
several boards at a time. This evidence implies that INDs&presence on many boards
makes them overcommitted, adversely influencing their monitoring capacity as they

have less time to focus on, and review, ma n a g € me n tsfseach farrh.i o n

Moreover, this research shows that the association between INDsétenure and REM

changes with their tenure phase. Directors in the early stage of their tenure are

observed as being less effective in controlling RE M. However, as

grows, they employ better oversight over management's conduct, thereby reducing
REM. These findings support the competence hypothesis which statest hat di
firm-unique knowledge increases as they spend more time on that firm's board,

thereby building their monitoring strength (Vafeas 2003). Contrary to this, the
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extended tenure of INDs is associated with higher REM. This evidence supports the
management-friendliness hypothesis which states that too long tenure of INDs
develop a professional intimacy with management, losing their impartiality and

ultimately leading to weak monitoring (Vafeas 2003).

The second research theme documents the positive association between board

di versity and the firmdéds R&D investments.
thedi versity of director s 6 sadpitalfrasduneds éoisthec ol | e
firm, which leads to quality decision-making because the directors draw on richer

internal and external information to promote strategic investments. This result

confirms that firms with a more diverse board tend to channel increased financial
resources to R&D initiatives. Moreover, this research has observed a positive

relationship between cognitive diversity a

However, demographic diversity is insignificant and is negatively related to the level

of R&D investments. This evidence suggests that a variety of functional knowledge

and experience o0 hasamae pfoloundngfect ob influendng the

firm0 strategic decisions, such as R&D investments, than does the diversity of
demographic attributes. Consistent with the A &ultline (theyandus) Ar g u mabout 0
demographic attributes, this research documents that demographic diversity
negatively moderatest he association between cognitiyv
spending. This evidence suggests that a group's rift (on the corporate board)

emerging from demographic characteristics (demographic diversity) results in the
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deterioration of cognitive diversityd sontributions towards effectively framing R&D

decisions.

The third empirical essay provides evidence that the moderate (median) tenure of
INDs has a significant and positive relationship with R&D investments. But the early

and extended tenure of INDs is negatively associated (economically insignificant)

with the firmdés propensity t o ghesfindings n

support the view t h a't d i r espetife krowledde iincreases as they spend
some time on its board, which helps them to monitor and guide corporate policies
(Zahra 1996; Kor and Mahoney 2000). However, evidence on extended tenure is

consistent with the thought that INDs with too long presence on the board develop

R &

professional intimacy with management, making them less criticofe x ecut i ve s 6

of view and ultimately compromising their impartiality and their ability to employ

effective monitoring (Musteen et al. 2010; Hillman et al. 2011).

Similarly, the research provides two views on INDsOpresence on several boards.
One strand takes it as a signal of a better monitoring reputation and of external
linkages; hence, these directors add to board efficacy (Ferris et al. 2003; Perry and
Peyer 2005). On the contrary side, INDs are characterised as being over-committed
when they sit on several boards at a time; hence, they will have much less time to

participate on every board effectively (Core et al. 1999; Fich and Shivdasani 2006).

The current studyounprhidlmkesnttohe i®awerResul t s

with board presence on three or fewer boar ds pr omote t he fi
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However, directors sitting on boards of more than three firms are negatively
associated with R&D investments. The study's findings confirm that INDs6

competencies built through connection to several boards only aid in promoting the

firmds R&D i nvestment when they arero@aot

Moreover, this research documents a negative association between| NDs 6 f
expertise and R&D investments. This evidence suggests that, due to better
familiarity and understanding of complex financial matters, these directors may resist

investing in R&D projects beyond the optimal risk level.

This study has made following contributions in the existing literature. First, it is
pioneer research which has investigated the above-mentioned research themes in
the UK setting. Secondly, the first essay improves our understanding by empirically
documenting the evidence that INDs elected to board before appointment of current
CEO can better safeguard the stakes of shareholder due to robust monitoring to
constrain REM. This research also adds to corporate governance and earning
management literature by presenting the evidence that presence of INDs on several
boards at a time make them busy, which reduce the efficacy of their monitoring for
individual firm to reduce REM. The second essay, by combining cognitive and
demographic attributes of directors this study develops a more comprehensive board
diversity index and confirms that d i r e cattributes éollectively contribute to
promote R&D spending. This research extends the existing literature on board

diversity and R&D spending that unhealthy divides and rifts among group (board)
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emerging from demographic diversity possibly undermine the positive contributions

of directorsdé cognitive diversity in strat

Third essay contributes to exiting literature on corporate board and R&D investment

by investigating the role of i ndependent iduies ia speadfic cooratet t r
policy, i.e., R&D spending. The study adds to our understanding that competence of
directors to oversight and guide the fir m
time on its board. But the presence of INDs on a firm board for extended period

impair their impartiality due to management friendliness and professional intimacy
which grow with passage of ti me. elletciumatvels
myopic view become less critic, which engender weak board monitoring and lower

spending (opportunistic cuts) on R&D initiatives.

Moreover, this research further our understanding that INDs expertise and
knowledge accruing through multiple boards experience is only beneficial to boost
the R&D investments if they are not too busy to guide and monitor such strategic
decisions. Finally, the study adds to existing literature on INDs financial expertise
through empirical evidence that these directors are associated with reduced
spending on R&D projects. Because of inherent risk in R&D projects, the financially
expert INDs may not necessarily promote such investments. This finding further our
understanding that due to technical and professional understanding such directors

may not favour spending on R&D projects beyond optimal level of risk.
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1.6. Structure of the Thesis

The structure of the remainder of the thesis is as follows. Chapter 2 is about the role
of i ndependent director sod tearnings-reanageamdnt net w
practices. Chapter 3 analyses the impact of board diversity on the corporate
propensity for R&D spending. Chapter 4 explorest he associ ation betw
multiple-board sitting, tenure, financial expertise, and R&D spending. Chapter 5

provides overall conclusions and recommendations.
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Chapter 2

The Role of Independent Di r e c tTenurs @&d Network

in Controlling Earnings-Management Practices

2.1. Introduction

Financial statements are the primary and appropriate source of information for
stakeholders, especially for shareholders. Stakeholders have the right of access to
accurate and fair financial and accounting information for wise investment and other
related decisions. However, sometimes management manipulates accounting
information to chase or meet the targeted level of earnings or other financial figures.
Earnings management occurs once executives employ their discretion to
interpret/structure transactions so as to modify accounting and financial information.
They do so with an intention either to hide the real performance from specific
stakeholders or to affect contractual results dependent on such communicated

information (Healy and Wahlen 1999).

EM is a much-debated issue in accounting and corporate governance research. It is
an intentional attempt to lower the reliability of information disseminated through
designated reports, regarded as an essential information source in financial markets
(Haw et al. 2011). Intentionally distorting earnings, lower their worth for prudential

decisions by a diverse group of stakeholders (Velury and Jenkins 2006; Matis et al.
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2010), and make the corporate entity's actual performance doubtful; this reduces the
investors' capacity to make informed and prudential decisions, resulting in increased
agency costs (Xie et al. 2003). To avoid agency costs, shareholders elect a board of

directors so that their interests can be protected.

Considering the corporate board's role in constraining earnings manipulation, a large
body of literature is focused on accrual earnings management (hereafter AEM).
Researchers have investigated the association of corporate governance structure
with AEM from different angles. For instance, some studies look at the role of board
structure, ownership structure, board gender diversity, and board committees in
reducing AEM (see, e.g., Klein 2002; Xie et al. 2003; Peasnell et al. 2005; Dhaliwal
et al. 2010; Krishnan et al. 2011; Srinidhi et al. 2011; Badolato et al. 2014; Gonzalez

and Garcia-Meca 2014; Arun et al. 2015; Katmon and Al Farooque 2017).

However, a few studies explore corporate governance's role in controlling real
earnings management (e.g., Osma 2008; Ge and Kim 2014; Cheng et al. 2016;
Sakaki et al. 2017; Baker 2019). Among these studies, only few studies probe the
role of board structure in controlling REM. The first study is in the US context by Ge
and Kim (2014) and the second is conducted by Osma (2008) in the UK setting. She
explores the association of independent directors (IND) with only one dimension of
REM (i.e., discretionary cuts in research and development expenses). The rest of
the studies on REM mentioned above have probed the roles of CEO and CFO

power, subordinate executives, and institutional investors. Therefore, existing
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corporate governance and REM literature warrant further investigation in this area.
The current study focuses on filling this gap by examining the role of independent
director so c gINDsalected befote ICEM, tehuees and networks) in

curbing REM.

The motivation for the current study is twofold. First, it is driven by the least

researched aspect of earnings management, i.e., REM, which is riskier than accrual

earnings management friamhtohaeccp plug®peand

a stringent regulatory framework, particularly the accounting regulations in the
developed part of the world, the manipulation of corporate earnings by playing with
accruals through accounting policies and methods is less likely to occur, or else such
manipulation is significantly reduced (Cohen et al. 2008a; Enomoto et al. 2015).
Because of this reality (strict regulations), it is tough to evade accrual manipulation.
Therefore, management finds it more convenient to manipulate the earnings figure
by structuring real activities related to operations, investing and financing. Bartov
and Cohen (2009) and Osma and Young (2009) argue that the introduction of SOX
in the United States and IFRS in the UK has led to real earnings management in
order to attain certain targeted earnings numbers or benchmarks. However, REM is
riskier for a corporation fromthes har eh ol der s 6 w asdtican lampage
the firm's value in the long run and medium run as well. So, it is imperative to restrain

management from structuring the real activities to manage earnings.
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The manipulation of real activities through overproduction, price cuts and discount
offer, reducing R&D, and advertising expenses can hamper corporate capacity to
grow in the long run. Impairing the growth of firms has severe implications for their
corporate value. So, REM can be more disastrous in the long run, especially in a
highly competitive corporate setting (Zang 2011). As accounting regulations cannot
scrutinise REM practices, so, the role of corporate governance as a monitoring
mechanism to curb these manipulations has increased. Despite this fact, the role of
cooperate governance in controlling REM receives little attention from researchers.
Therefore, this study's second motivation is to reflect on independent directors'
monitoring role in reducing REM by focusing on their key attributes (INDs elected

before CEO, tenure, and multiple-board sitting).

Corporate-governance literature provides evidence that the monitoring role of INDs
is influenced by phases of their tenure (Vafeas 2003; Niu and Berberich 2015) and
by their presence on several boards (Ferris et al. 2003; Perry and Peyer 2005; Fich
and Shivdasani 2006; Falato et al. 2014). As these characteristics of INDs shape
their commitment (effort norms) and critical debate (cognitive conflict), this research
will provide deeper insight into the monitoring role of INDs in constraining REM by
analysing their specific characteristics. Drawing on the above discussion, this study

poses the following research questions:

1. Does independent directors elected before current CEO influence real earnings

management?
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2. How do differing levels of independent directors' tenure affect the extent of real

earnings management?

3. What IS t he rol e of a multipleabdazdp Eting énn t

constraining real earnings management?

4. Does independent leadership of a board affect real earnings manipulation?

In the context of accounting and financial information, the board of a company will
be regarded as being effective when its monitoring role works as a constraint on
earnings manipulation. The structure of the board forms the basis of its monitoring
function. From a structural point of view, there is a lot of debate on independent
directors' presence on the board. There is empirical evidence that the presence of
independent directors works as a constraint on AEM practices (see, e.g., Dechow et
al. 1996; Klein 2002; Xie et al. 2003; Jaggi et al. 2009). However, some studies have
found either no association, or a positive association between board independence
and earnings manipulation (e.g., Park and Shin 2004; Osma and Noguer 2007).
Despite a few conflicting findings on INDs, there is an abundance of empirical
findings that such directors on the board reduce earnings-management chances.
Although independent directors' role is much explored in this context, it is viewed
simplistically (as a percentage presence on the entire board). So, this study's focus
is on shedding light on this aspect of the corporate board by analysing INDsbelected

before (a stricter measure).
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Given the importance of INDs, other factors may determine their monitoring
effectiveness, such as their tenure on the board and their commitments (multiple-
board sitting). The existing literature lacks evidence on boards and REM in terms of
these aspects of independent directors. Mallette and Fowler (1992) argue that INDs
are less effective in overseeing executives in the early phase of their board tenure
due to a | ack of understanding r Eavaverdi ng
researchers assert that INDs6 extended tenure may reduce the efficacy of their

monitoring (Musteen et al. 2010; Hillman et al. 2011).

There are two competing views regarding the relationship between INDsémultiple-
board sitting and their monitoring function. One thought is that their presence on
several boards signifies their reputation as a better monitor (Ferris et al. 2003; Perry
and Peyer 2005). The opposing view regards INDsdmultiple board appointments as
over-commitment, resulting in a compromised monitoring role (Core et al. 1999; Fich
and Shivdasani 2006). This study aims to provide further evidence on these
attributes (tenure and multiple-board sitting) of INDs, which might influence their

monitoring role in terms of reducing real earnings manipulation.

Even though the disciplining role of independent directors is critical, in a setting
where the CEO holds the dual position, the chairman's objective approach is also
fundamental in ensuring robust monitoring by the board. fWithout the directions of
an independent leader, it is much more difficult for the board to perform its critical

functionso (Jensen 1993: 866). Therefore, having independent board leadership
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might add to board effectiveness in reducing earnings management. But existing

literature is silent on this; this is why the current study aims to investigate this aspect.

Using the panel regression fixed effects model and the most robust econometric
estimation, i.e. the two-step System GMM, to control the potential endogeneity issue,
this study analysed a sample of the UK Bsted non-financial firms from 2005 to 2018
and documented the following findings. The independent directors elected to the
board before the current CEO's appointment have a significant and negative impact
on REM. This empirical evidence supports the arguments put forth by Vafeas (2003)
and Hong et al. (2015) that INDs who have been on the board for longer than the

current CEO has been in tenure are better monitors.

The study also finds that INDsOpresence on multiple boards is positively associated
with the level of REM. This finding is in line with the busyness hypothesis that the
busier INDs are, the less effective they will be in monitoring management actions
(Core et al. 1999; Fich and Shivdasani 2006). Although the INDsGtenure is not
significant for most of the REM measures, extended (senior) tenure positively affects
REM, which supports the management-friendliness hypothesis regarding INDsO
tenure (Vafeas 2003). INDs with early tenure are positively associated with REM,
while those with median tenure are negatively associated with REM. This finding is

consistent with the competence hypothesis on directorsétenure (Vafeas 2003).

This study extends the existing body of literature on corporate governance and REM

in three ways. First, the current research is the first study in the UK context to analyse
30



REM through gaining a more in-depth insight into independent directors' monitoring
role by emphasising their tenure, multiple-board sitting and proportionate INDs
elected before current CEO. Previously in the UK setting, Osma (2008) has
investigated the role of board structure (in particular, board independence) in
controlling opportunistic cuts in R&D expenses. So, following the REM literature, this
research used three individual measures of REM (abnormally operating cash flows,
productions costs, and discretionary expenditures) and developed three aggregate
measures (Roychowdhury 2006; Cohen et al. 2008a; Cohen and Zarowin 2010;

Zang 2011).

Second, previous research looked at board independence too simplistically (i.e., the
percentage representation of INDs as reported by the firm) in relation to REM (Osma
2008; Ge and Kim 2014). This study employed more stricter measure of board
independence (INDs elected on to the board before appointment of the current CEO)
and concluded that, in the absence of influence/friendliness with executives
(particularly the CEO), INDs employ better monitoring to constrain REM. Third, the
current study contributes to corporate governance and REM literature by analysing
the role of i n d enpltple-doara sittingl in recucing/oontolbng the
occurrence of real earnings management. INDsdpresence on several boards makes
them over-committed, which impairs their monitoring strength in terms of

constraining REM.
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The rest of this chapter is structured as follows. Section 2 presents the theoretical
background, and the third section provides an account of related literature,
hypotheses, and the conceptual framework. Section 4 lays out the research design,
the research model, and the measurement of the variables. The fifth section presents
the results of empirical analysis and the discussion that follows those results. Section
6 concludes this research by highlighting key findings and contributions, as well as

the study's limitations, so as to guide future investigations.

2.2. Theoretical Background

Cohen et al. (2008b) assert that the prime theoretical roots of studies related to
corporate governance and earnings management have grown from the groundwork
of agency theory by Jensen and Meckling (1976), a cornerstone of governance
studies. The agency theory is an explanation of the principal (owner) and agent
(manager) relationship. The modern form of corporate structure is characterised by
ownership and management separation, forming the basis for the application of
agency theory. Shareholders of modern corporations are widely dispersed and
normally do not directly take part in the management of their organisations. An
agency problem arises due to the separation of ownership from management when
managers strive for their own interest instead of aiming for the good of the
corporation in the best interest of owners who entrust their resources to the hands

of managers (Jensen and Meckling 1976).
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Given this theoretical stance, activities aimed at distorting the accounting and
financial information yield agency conflict. Shareholders extensively utilise the
earnings figures for contracting with top-tier managers, both directly to form the basis
for bonus awards and indirectly as benchmarks for the launch of stock-options
grants. Hence, negative earnings results can have unfavourable implications for the
wealth of executives. Furthermore, the turnover of top-tier management is related to
reported poor corporate performance (Weisbach 1988). These aspects form the
basis for managerial incentives to distort reported profit opportunistically (Watts and
Zimmerman 1986). When managers' incentives are linked to their firms' financial
performance, they attempt to manipulate firm earnings to reflect excellent

performance (Xie et al. 2003).

The literature provides evidence that managers mask accounting and financial
information by manipulating business's real operations to safeguard their short-term
motives at the cost of shareholdersélong-term interests (e.g., Bartov 1993; Graham
et al. 2005; Roychowdhury 2006). For instance, boosting sales in the current period
through lenient credit terms increases the firm's credit default risk in the future.
Overproduction to lower the marginal cost and the cost of sales for the short term
leads to piling up the inventory due to the gap between market demand and quantity
produced. Due to dynamic market conditions, the excessively produced stock may
become obsolete, increasing the firm& loss in the future. Discretionary expenditure
(e.g. R&D and advertising) incurred by the firm in the current period have payoffs

over the long run (David et al. 2001). The abnormal reduction in these expenses
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instantly increases the earnings figure i n t he current peri od

greater good in the long term. For instance, reducing advertising expenditure lowers
the growth of sales revenue in the future and cuts to the funds invested in R&D
initiatives potentially impair the firmd slong-term competitiveness. The above
explanation shows that manipulating real business activities boosts the current

period's earnings figures but has adverse effectsont h e ffuture mdcemes.

Multiple studies have observed that REM has adverse outcomes: for instance, lower
future operating cash flows, lower returns on assets and increased equity capital
costs (Cohen and Zarowin 2010; Kim and Sohn 2013). The literature provides
evidence that REM diverges from best business operation, concealing the real
(neutral) earnings figures and endangering the competitiveness of the firm in the
long run (Cohen and Zarowin 2010; Zang 2011). Earnings manipulation reduces the
quality of decisions made by owners; hence, it is considered as an agency cost

(Davidson et al. 2004). Corporate governance mechanisms operate to reduce

agency relations' costst hr ough i ntensified monitor.i

through reducing their opportunistic behaviour. The board is regarded as a key
element of corporate governance in minimising agency conflicts (Gonzalez and
Garcia-Meca 2014) and monitoring top management's behaviour (Fama and Jensen

1983h).

The organisation, structure, quality and operations of a corporate board are at the

core of determiningt he ¢ omp any Heangat al.201AeThe board is a
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critical element of the internal mechanism of corporate governance. It plays an
important role in monitoring and advising the management on behalf of company
shareowners (Jensen and Meckling 1976; Daily et al. 2003). Therefore, the board is
considered as an integral governance mechanism in reducing conflict of interest
between shareholders and management, as well as between majority shareowners
and minority shareholders. In both situations, the board strives to protect
shareholders' equitable rights by overseeing those who hold the power to control

and run a company's business.

The capacity of the board to add value is conditioned through the performance of its
tasks. Along with board structure, the effort norms (commitment), and the cognitive
conflict (critical debate), of board members are regarded as key factors in performing
these tasks in a better way (Forbes and Milliken 1999). These tasks vary with the
nature of the focus (internal/external) and the stakeholders' types to be addressed
by t he boarRkdusng the chances af earnings-manipulation to ensure
fair accounting and financial information falls in output control under the board's
major umbrella of control tasks. Minichilli et al. (2009) have argued that the board's
output control task is rooted in agency theory and has an external focus. The
characteristics of the board form the potential/strength, which is decisive in either
good or worse monitoring of management. Bange and Mazzeo (2004) have argued
that board monitoring effectiveness is the function of: (i) its independence from

executives; and (ii) the leadership structure of the board.
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From a monitoring perspective, board effectiveness may come first through (true)
independence of directors and throughboar d deci si ons maki
effort norms, cognitive conflict, and competence). The board's chairman is
considered the key to shaping the board's decision culture (Pettigrew and McNulty
1995). Independent board leadership (the chairman) effectively shapes a better
decision-making culture across the board. Independent directors put more effort into
performing their duties because of the pressure to protect their reputation in the
market and, above all, because of the fear of civil litigation (Fama 1980; Fama and
Jensen 1983b). Second, these independent directors' competence and commitment
enable them to debate and raise constructive questions on matters under critical

consideration.

Regrading INDs tenure, Vafeas (2003) put two competing theoretical arguments.
The first theoretical assertion is the expertise hypothesis wherein he argued that
INDsécompetence to monitor build as their tenure grows in a firm. The other (second)
competing theoretical argument is management friendliness hypothesis. Consistent
with this claim, INDs working on a firm board for a longer period may develop
professional intimacy with the management. Due to this factor they (INDs) become
less critic of management views and proposals. Therefore, the firm should be careful
about INDs6presence on the board for an extended period, which may possibly
compromise their impartiality (management-friendliness hypothesis) and thus
deteriorate their commitment to objective monitoring of management actions (Vafeas

2003).
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Further, there are two competing theoretical arguments about directors having
presence on several boards. The first is reputational hypothesis that INDs thultiple-
board sitting signifies their effective monitoring expertise (Shivdasani 1993; Bedard
et al. 2004). Due to this fact such directors 6 pr esence on any

impression of more robust monitoring exercised by the board. However, there is an
opposing view, that is busyness hypothesis. Core et al. (1999) and Fich and
Shivdasani (2006) assert that directors having presence on several board at a time
are overcommitted (busy) to focus on their role in each firm, which may undermine
boards @versighting function. Therefore, building on agency theory, this research
emphasises the board monitoring role to examine the relationship of independent
directors (proportionate INDs elected before CEO), their tenure, and multiple

directorships with real earnings manipulation.

2.3. Literature Review

The literature has documented two different forms of earnings management.
Accounting discretions encompass a method that give a bias to the reported
accounting information by: (1) accrual earnings management (see, e.g., Schipper
1989; Dechow et al. 1995; Healy and Wahlen 1999; Fields et al. 2001); and (2) real
earnings manipulation that structures actual business activities to increase the
earnings (see, e.g., Dechow and Sloan 1991; Graham et al. 2005; Roychowdhury

2006; Cohen et al. 2008a; Cohen and Zarowin 2010; Zang 2011; Alhadab et al.
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2016). Neither approach to manipulating the earnings violates the accounting

regulations/standards.

Ewert and Wagenhofer (2005) hold that earnings manipulation through accruals is
the result of choice made in applying the accounting standard to record business
transactions. They further argue that real earnings management occurs by altering
the timing or structure of the actual business activity. Therefore, REM signifies that
managers diverge from the optimal course of action to modify the earnings, which
could cause a high cost in the long run and dent the firm's future value. Accounting
regulations can only strengthen the standard to avoid/reduce accrual manipulation,

but such provisions cannot control real activities manipulation (Ewert and

Wagenhofer 2005).
Roychowdhury (2006: 337) descri bes r eal earnings
from normal operational practices, mot.

some stakeholders into believing certain financial reporting goals have (been) met
in the normal course of operations. These departures do not necessarily contribute
to firm value even though they en Xbela
(2007) assert that accrual earning manipulation occurs when managers exploit the
discretions available in accounting standards. On the other hand, in real earnings
manipulation, the managers play with the scale and timing of real business

transactions to obtain the required earnings figures.
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Most of the literature on earnings management is built around accrual as a key
measure of this phenomenon. In addition to distorting earnings figures through
accrual, the management can also alter the real activities to manage earnings
numbers. In recent times, studies have investigated REM as a key area of interest
in earnings-management research (e.g., Roychowdhury 2006; Cohen and Zarowin
2010; Zang 2011; Cheng et al. 2016; Duong and Evans 2016). As scrutiny of the
manipulation of real activities by auditors and regulators is weaker, REM involves a

lower costfromthemanagement 6s (Wpetal.20iB.ct i ve

Real activities manipulation as a tool to manage reported earnings was not much
focused on until the time that Graham et al. (2005) surveyed more than 400 top
executives in the US and reported extensive use of this approach to distort financial
and accounting information. They documented managers giving more importance to
earnings benchmarks (for instance, analyst forecasts, and last-period earnings) than
to cash flows. To achieve these benchmarks, some executives acknowledged the
intentional reduction in expenditure on maintenance and advertising, or on research
and development, or delays in the start of new projects, even though doing so may

result in a deterioration in firm value.

Roychowdhury (2006) structured an empirical model to split the actual operational
activities into normal and abnormal parts as represented by production cost, cash
flow from operations, and discretionary spending. In line with the findings of a survey

conducted by Graham et al. (2005), Roychowdhury (2006) established that
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executives evaded the reporting of loss by distorting the revenue upward, by cutting
down the discretionary spending and by boosting the production level of the
inventory to minimise the cost of goods sold. He argued that such manipulations are

a divergence from optimal operational actions. Many research studies have upheld

Roychowdhuryos arguments 0o n amd ethee | viewe that n i

managers utilise real earnings management to attain different targets. (see, e.g.,
Ewert and Wagenhofer 2005; Cohen et al. 2008a; Cohen and Zarowin 2010; Zang

2011).

Recent studies have investigated the outcomes of real activities management. Kim
and Sohn (2013) propounded that manipulation of the current-period actual
operational activities of the firm to improve reported earnings in the short term would
destroy firm value in the long term. The same is the case with opportunistic cuts in
spending on research and development to improve the earnings level in the current
period or with offers of more price discounts and more flexible credit terms to produce
additional but unsustainable revenue. Cohen and Zarowin (2010) have documented
that a firm engaged in REM before seasoned equity offering faces a decline in

performance in the subsequent period.

Moreover, Bhojraj et al. (2009) have shown that firms that use real activities
manipulation and accrual management to beat analyst forecasts, experience
significantly poor operating and stock-market performance during the succeeding

period. The situation is vice versa for those firms which miss out on analyst forecasts
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by not manipulating their earnings. However, Gunny (2010) documented that REM
was positively related to subsequent-period cash flow and to earnings performance
in those firms which just beat or met their earnings targets. She argued that this
relationship existed due to the firm's benefits reaped through manipulation of the
level of reported earnings. For example, managers might use REM to fulfil the
earnings benchmark to improve af i r méds reputation and
stakeholders, subsequently resulting in a better relationship with suppliers, lenders,
and customers. On the other hand, managers may be involved in REM merely to
fulfil earnings benchmarks as a technique to signal better earnings prospects in

succeeding years (Gunny 2010).

Cohen et al. (2008a) studied earnings manipulation through structuring real activities
and distorting accruals for the period before and succeeding SOX. They documented
that earnings management through manipulating actual business operations
increased significantly in the period after the implementation of SOX, but that accrual
manipulation decreased. They further reported that this trend was vice versa in the
time before the enforcement of this act. Since the enactment of SOX, there have
been stricter requirements on public disclosure and corporate governance. Hence,
scrutiny of accrual manipulation has increased, which has motivated firms to switch
to another approach to manage earnings (Cohen et al. 2008a). Bartov and Cohen
(2009) and Osma and Young (2009) have argued that the introduction of SOX in the
United States and IFRS in the UK has led to real earnings management to attain

specific earnings targets or benchmarks.
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The empirical evidence on REM maps out that this way of manipulating earnings has
adverse implications for a corporation in both the near future and the longer term.
This adverse effect comes in the shape of worse financial performance and
deterioration in the value of the firm. Management usually engages in real earnings
management in some special circumstances, such as beating/meeting specific
earning benchmarks, or seasonal equity offerings, at times of merger or acquisition,
to comply with debt covenants. It is evident from the literature that REM is a way of
painting a rosy picture of corporate financial performance, which has short-term
benefits. But the manipulation of real activities through overproduction, price cuts,
and through discount offers, lenient credit terms, and reductions in R&D or in
advertising expenses, can hamper the corporate capacity to grow in the long run.
And REM consequently has severe implications for corporate value. This approach
to manipulating earnings can be more disastrous in the long run, especially in a

highly competitive corporate setting (Zang 2011).

Further literature provides evidence that, due to a stringent regulatory framework,
particularly the accounting regulations in the developed part of the world, the
manipulation of earnings by playing with accruals through accounting policies and
methods is less likely to occur, or is significantly reduced (Cohen et al. 2008a;
Enomoto et al. 2015). Because of this reality, it is tough to evade accrual
manipulation. So, management finds it more convenient to manipulate the earnings
figure by structuring real activities related to operations, investing and financing. In

such a situation, corporate governance's role increases to constrain earnings
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manipulation as auditor scrutiny and accounting regulations cannot control the
manoeuvring of real business operations. Despite this fact, only a few studies have

explored corporate governance's role in curbing REM.

Ge and Kim (2014) studied the role of corporate governance in curtailing REM in the
US context by using multiple factors on the composition and functioning of the
corporate board. They documented that, in the presence of strong corporate
governance, real earnings management is higher. However, REM is lower in those
firms which have strong anti-takeover protection. A higher tendency to manipulate
real activities when there is strong governance is possible due to the substitution
effect between accrual and REM. The negative association between REM and anti-
takeover protection measures is due to less market pressure in the short run on

managers (Ge and Kim 2014).

Using a sample of US listed companies, Sakaki et al. (2017) found that stable
ownership by institutional investors has a significant negative influence on real
earnings manipulation. As institutional investors have a long-term stake in the firm,
they therefore operate as a force to monitor management and discourage short-
termism at the cost of damage to firm value in the long run. Building on the role of
institutional investors as a monitor in the investeeso firm, Wongsunwai (2013)
documented the fact that shareholding by high-quality venture capitalists leads to
lower aggressive accounting reporting. So, in such a scenario, institutional

ownership results in lower accrual and real-activities manipulation. However,
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shareholding by lower quality venture capitalists does not affect earnings

manipulation in investeesécompanies.

In the context of the US, Baker (2019) documented the fact that accrual earnings
manipulation was higher in the presence of a powerful CEO during the pre-SOX
period. However, CEO power has not influenced REM in either pre- or post-SOX
times. On the other hand, he reported a positive association between REM and a
strong CFO during both pre- and post-SOX times, although CFO power did not
influence accrual manipulations. Apower f ul CEO constr astn
manipulate real business activities during pre-SOX times but not in the post-SOX
period (Baker 2019). It seems that the CEO validates the act of the CFO to manage

earnings after the enactment of SOX.

Cheng et al. (2016) conducted a study in the US on internal corporate governance
and real activities manipulation to achieve desired earnings. They reported that the
chances of real earnings manipulation were lower with the higher horizon (time to
retire) and the relative remuneration of subordinate executives. They further argued
that REM accrues short-term benefits to the organisation at the cost of firm value in
the long run. So subordinate executives operate as a force to constrain such
manipulation to safeguard their incentives in the long run, emphasising the fact that

they have a strong interest in firm value over the long term.

Using a sample of UK listed companies, Osma (2008) found that independent

directors constrained management attempts to distort spending on research and
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development (R&D) activities in response to fulfilling short-term earnings objectives.
They further reported that controlling opportunistic cuts in spending on R&D was less
likely when insiders dominated the board. There are few studies on corporate boards
and REM in the above sections, and those few have considered only particular
aspects (mainly board independence). So, there is scope for further research,
particularly from the perspective of the role of independent directors' characteristics

in shaping their monitoring strength.

2.4. Hypotheses Development

The literature supports the argument that more independent directors on board lead
to lower earnings manipulation and to higher quality financial disclosure (Dechow et
al. 1996; Klein 2002), while converting board independence from majority to minority
Is associated with a higher level of abnormal accruals (Klein 2002). This finding
warrants the majority presence of independent directors on board for the effective
monitoring of management. Jaggi et al. (2009) documented that independent
directors were critical in curbing earnings manipulation even in different institutional
settings. However, several studies have raised reservations about the efficacy of
board oversight by INDs (see, e.g., Zajac and Westphal 1996; Hermalin and
Weisbach 1998; Fracassi and Tate 2012; Francis et al. 2012). These studies
advocate that INDs who joined the board before the current CEO's appointment may

resolve this problem.

45



Theoretically, outside directors are regarded as the custodians o f sharehol d
stakes through having an impartial stance in the decision-making process and
ensuring strong monitoring of corporate conduct. However, these directors' potential
contributions are compromised when their election is influenced by the CEO
(Carcello et al. 2011). So independent directors, those elected to the board before
the current CEO took his position, can be an effective monitor in ensuring fairness
of financial information. Based on the above discussion, the following hypothesis is

formulated.

Hypothesis 1: There is a negative relationship between independent directors

elected before current CEO and real earnings management.

The literature provides conflicting evidence on the connectedness (network) of the
boarddés member s t hr oaf guitpld boads.rOn timeeomebhand,sth i p
iIs documented that such connections are a source of social capital, which improves
their performance as directors (Reeb and Zhao 2013). The social connection
provides them with the opportunity to face different situations in a different setting
that can be a source of learning and help in tackle differing situations. Reeb and
Zhao (2013) found that there was a very marginal influence of directors' networks on

improving disclosure quality.

Kapoor and Goel (2017) found that the presence of independent directors on boards
of different companies negatively influenced their monitoring effectiveness.

Therefore, it can be argued that multiple directorships either develop professional
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intimacy or leave less time for them to perform their roles as monitors. Thus, the
i ndependent directorso networ k mi gutingc ompr
the effectiveness of oversight that is expected of them. Sarkar et al. (2008) found
that busier (through multiple directorships) the independent directors are, the higher
will be level of AEM. They further argued that sitting as independent directors on the
boards of several companies left such directors with less time to ponder

management activities and enforce stringent monitoring.

Theoretically, therearetwoc o mp et i ng ar g u menmuiltipte-board sitingr e c t ©
from a monitoring point of view. The first thought (the busyness hypothesis) is that
directors serving on the number of multiple boards have less time to fulfil monitoring
duties (Core et al. 1999; Fich and Shivdasani 2006). Looking at it from this angle,
INDs sitting on multiple boards are likely to increase REM. On the other hand, it is
argued that directors' presence on many boards is an indicator of their reputation or
expertise (the reputational hypothesis) as monitors (Shivdasani 1993; Bedard et al.
2004). Based on the reputational hypothesis, one can say that the greater board
presence that an IND has, the less chance there will be for the firm to engage in

REM. Based on the above discussion, the following hypothesis is developed.

Hypothesis 2: 1 nd e p e nd e n tmulttple-board siting is Begatively/positively

associated with real earnings management.

I ndependent directorsdo tenure is relevant

ultimately, to the board's effectiveness. There are differing views with respect to the
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tenure of independent directors. The extended tenure of these directors is observed
to be detrimental to the interest of shareholders (Vafeas 2003). Park and Shin (2004)
reported that the average tenure of independent board members did not contribute
to their monitoring effectiveness in reducing earnings manipulations. On the other
hand, short-tenured or newly elected directors might not be able to exercise effective
oversight because ofah e si t a n c ythe-b o a fi® lack & acquaintance with
corporate procedures and obligations (Mallette and Fowler 1992). Being impartial
actors, their strength to monitor is expected to build with time (Park and Shin 2004).
Xie et al. (2003) report that the tenure of INDs is positively associated with
discretionary accruals. They argue that the extended tenure of INDs compromises
the efficacy of their monitoring, and that such INDs support the management interest.
Similarly, Vafeas (2005) finds that the board member's service length is inversely
related to earnings quality. However, (Zalata et al. 2018) found that the average

tenure of INDs had a constraining effect on accrual earnings manipulation.

Considering the importance of independent directors for an active board, Vafeas
(2003) extended two competing arguments on the relevance of their tenure to better
monitoring. The first argument | sasteausced on
grows, these directors get better experience and competence unique to an
organisational setting. This proficiency helps them to exercise their monitoring role
in a better way. Another argument is linked to t h ananéagement-friendliness
hy p ot hThis stages that the extended tenure of independent directors develops

a professional intimacy with management. Due to this factor, such directors tend to
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lose their impartiality and become more of a management advocate than a saviour
of shar ehol €l 8 strikingi the tright lengthh of tenure for independent

directors might be at the core of achieving the better monitoring expected of them.

Thus, t he | ength of independent directorso

monitoring exercised by them to minimise agency conflicts by reducing the chances
of earnings-manipulation. Based on arguments presented in previous sections, the

following hypothesis is developed concerning INDs6tenure and REM.

Hypothesis 3: The association between the tenure of independent directors and

real earnings management varies across the phases of their tenure.

It is argued that unitary leadership (command) can minimise conflict and bring more
coordination and better decisions (Bhagat and Bolton 2008). But, as per agency
theory, the board's very purpose in governing corporate affairs can be at stake in a
situation where the CEO of the corporation is also heading the board (Jensen 1993).
Researchers have argued that possession of the top executive position and board
leadership by a single person reduces the board's monitoring strength (Kao and
Chen 2004; Cheng and Courtenay 2006; Chang and Sun 2009; Bliss 2011).
Moreover, the CEO-dominated board will tend to work ceremonially and bear the

stat us osft aimpudb &ect to management decisions (Elsayed 2007).

In addition to the disciplining role of independent directors in a setting where the
CEO holds a dual role, the objective approach of the chairman is also very important

in ensuring stringent board monitoring. i Wi t hout the directi
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|l eader, it is much more difficult (Jemsen
1993: 866). Separating the headship of the board from that of the executive side of
the organisation makes it more vibrant and focused with respect to its monitoring
tasks (Kor 2006). So, the board can work effectively to monitor management if it is
chaired by an independent person who does not have any direct interest in the

business of the company other than his directorship/chairmanship.

Hypothesis 4: An independently chaired board has a negative relationship with real

earnings management.
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2.4.1. Conceptual Framework

Figure 2.1 Conceptual framework
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2.5. Data and Research Methodology

2.5.1. Research Model

Considering the nature of data (multiple cross-sections and years), this study applied
panel data modelling to test the study's hypothesis. The baseline equation estimated
in this essay used the fixed/random effects model to control time- and firm-specific
effects. This research followed the recommendation of the Hausman test to decide
between the random- and fixed-effects model. If the Hausman orthogonality test
confirms the association between individual effects and other regressors, then fixed
effects is the most appropriate model for unbiased estimations; otherwise, estimation

obtained by applying random effects is more consistent (Greene 2003).

Corporate governance studies have highlighted and documented the evidence of the
endogeneity issue in the empirical model used (see, e.g. Wintoki et al. 2012; Akbar
et al. 2017). So, this study has controlled for the potential endogeneity issue in the
empirical analysis by using the generalised methods of movements (GMM)
approach. In a dynamic panel model, the OLS estimators become biased when the
lagged term of the dependent variable is correlated with the firm fixed effect. It is
possible to eliminate the firm-level fixed effect through the use of fixed-effects
modelling, but the transformation to control the unique effect of the firm will still
exhibit the association between the modified lag term of the dependent variable and

the error term.
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Additionally, when the explanatory variables are endogenous, it will give rise to the
possibility of a correlation between explanatory variables and the error term. Hence,
the estimators obtained through fixed effect and OLS will be inconsistent and biased.
A solution to address these issues is the use of dynamic model i.e., GMM estimators.
This analysis approach can control the firm fixed effects through first difference
modification and through adjusting for the bias mentioned above (Arellano and Bond
1991). By implementing the two-step system-GMM, this research overcame the
endogeneity issues and produced consistent estimates. This estimation constructs
a system of two equations, one in level and the other in the differences. It then
combines the conditions of the moment for each of them, in which instruments of
endogenous variables are lagging in the level and in the differences (Roodman

2009).

This approach relies on the lag terms of the dependent variable and predictor, which
are utilised as instruments. This study considered the lags of real earnings
management (dependent variables) to document the dynamic impact of REM's past

occurrence on the current level of earnings manipulation, along with governance and

financial variables as instruments. Hans enos -itemtdying réstiction®is e r

used to ensure the validity of the instruments employed. This research used the
Hansen test instead of the Sargan statistic for instrumentsé validity because it
provides a more consistent diagnostic in the presence of heteroscedasticity and
autocorrelation (Roodman 2007). The study used Arellano and Bond (1991) AR (1)

and AR (2) statistics to decide about first- and second-order serial autocorrelation.
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The absence of second-order serial autocorrelation is the condition for the goodness

of the system-GMM estimates.

In the first phase, this study estimated the following econometric equation by using

the fixed/random effects model to test our hypothesis.
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Then the following dynamic econometric model is used to control the endogeneity

issue through two-step system GMM, and to test the robustness of the results.
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i R E Mgreal earnings management measured by three individual components and
three composite variables (see Table2.1f or al | vari ab)aadkgfor meas
each measure of REM, a separate model (a total of six models) is estimated. As

shown in the equation (Il) above, this study used the first three lags of the dependent
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variable to capture the dynamic effect. For the individual components of REM
(abnormal operating cash flows, abnormal production costs, and abnormal
discretionary expenditures), this study used the first two lags. For all three composite
measure of RE M, t hree | agsINDas BeforauGEOd is i n
proportionate independent directors elected before current CEO. i Bd_Stngl0 is
the average number of board sittings by INDs. fi Bd_Stng20 represents the
proportionate INDs sitting on three or more boards. it n r _ iscedian tenure,

At nr _isthe highest tenure valueand At nr _ jistha midimum tenure value

of INDs.

i i nt e asdtiie independent leadership of the board. i CONT _ F is thenfom-
specific control variables (size, leverage, growth, and performance). A CONT _ &G0
the corporate governance control variables (board size, board meeting, CEO duality,
female directors on board, board independence). In the above equation, the
subscript i iisdhe cross-section and i tisahe time observed in the model. Aibo is the
loading factor (coefficient) of independent variables (variables of interest). In the
equation, i atepresents the coefficient of firm-level control variables and i o the
coefficient of corporate-governance control variables. fi X0 represents the
exogenous variables (governance and financial variables). i & captures the
unobserved firm effect. fito is the error term (unobserved phenomena) of the model.
To deal with the extreme-values (outlier) issue, this study winsorised the continuous

variables at 1 and 99 percentiles.
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2.5.2. Modelling Real Earnings Management

This study has structured the real earnings management measure based on past
research in this area (e.g., Roychowdhury 2006; Cohen et al. 2008a; Cohen and
Zarowin 2010; Zang 2011; Cheng et al. 2016) because these studies documented
the evidence for the validity and reliability of the measures adopted. In particular, the
REM variable is operationalised by using Roychowdhury (2006) approach, as used
by Cheng et al. (2016) to measure the abnormal level of: (1) cash flow from
operations [Ab_CFO]; (2) production costs [Ab_PROD]; (3) discretionary expenses

[Ab_DISX] (R&D, advertising and selling, general and administrative expenses).

Roychowdhury (2006) explains that the manager manipulates the sales to manage
earnings figures in the intended direction by exercising excessive price cuts or softer
terms of credit. Hence, earnings management by manipulating sales is anticipated
to lower the operating cash flow of the current period. These approaches to boost
the sales volume will be for a short time, and any gain is expected to disappear when
the firm comes back to its original prices and credit policy (Roychowdhury 2006). In
the first phase, we produce the normal cash flow as a linear function of the current-
and previous-period sale volume. For estimating this model, we applied a cross-
sectional regression equati frm-yegrsobsematidne | ow
All variables used in the equation are deflated by lagged total assets in line with
previous studies on earnings manipulation (Roychowdhury 2006; Cohen et al.

2008a; Cheng et al. 2016).
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In the second phase, the computed coefficients of equation (l1l) are used to calculate
normal cash flow from operations; then, computed normal cash flow is deducted from
actual cash flow from operations for deriving the abnormal cash flow from operations

(Ab_CFO) by using equation (IV).

e

Ab_CFO —F— [ ——— | — | —= —(IV)

In real earnings management, another approach that managers use is the excessive
level of production and thereby inventory building so that the fixed production
overheads attributed to each unit produced can be minimised (Cohen et al. 2008a).
Research studies such as Roychowdhury (2006), Cheng et al. (2016), Zang (2011)
and Cohen and Zarowin (2010) utilised production cost measures to predict real
earnings management. They describe production cost as the sum of the cost of
goods sold and the change in inventory for a given year. The normal cost of
production can be demonstrated as a linear function of sales expressed in the below

mentioned econometric equation.

In the second phase, the computed coefficients of equation (V) are used to calculate

normal production cost; then, the computed normal production cost is deducted from
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the actual component for deriving the abnormal production cost (Ab_DISX) by using

equation (VI).

' A021 $ iy — by ol |

-~ (V1)

PROD is defined as the sum of the cost of goods sold (COGS) and the change in

inventory (qdNVT).

Abnormal discretionary expenses are the third component of real earnings
management. Past research holds that management reduces the discretionary
expenditure to swing the earnings figure in the desired direction. Companies can
choose to reduce the discretionary component of expenses such as R&D,
advertising and selling, and general and administrative expenses to increase the
earnings in the current period. But this approach of manipulating earnings is risky
because it can impair firm growth and, consequently, future cash flow
(Roychowdhury 2006). This study uses Roychowdhury (2006) and Cheng et al.
(2016) approach on measuring the manipulation of discretionary expenses. The
econometric equation to estimate the normal level of discretionary expenses is

below:

In the second phase, computed coefficients of equation (VII) are used to calculate

normal discretionary expenses; then computed normal discretionary expenses are

58



deducted from the actual to derive the abnormal discretionary expenses (Ab_DISX)

by using equation (VIII).

Ab_DISX= b f f il - (VI

DISX is measured by adding up the expenses incurred on R&D, advertising and

selling, general and administrative matters.

2.5.3. Variables Measurement

There are four main variables of interest in the study. The first variable is that of
INDsoO elected before CEO, which is proxied by the proportion of such directors
elected before the current CEO's appointment in a given year (Hong et al. 2015;
Guldiken and Darendeli 2016). As the UK codes of corporate governance (2018)
recommend that the maximum time duration that an IND holds office should not
exceed nine years. This recommendation aims to keep intact the impartiality of
INDs. Following these guidelines, this study has also proxied board independence
as proportionate INDs whose tenure is equal to, or less than, nine years. The second
variabl e of I nterest I swltipldabeardi sittinige Fokowimge n t d
Ferris, Jagannathan, and Pritchard (2003), this variable is proxied in two different
ways. First, it is measured as an average number of directorships held by INDs at
other firms. Second, it is measured as the proportion of INDs holding three or more

board positions each year.
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The third test variable is the tenure of independent directors. Following Vafeas
(2003), this study categorises INDsétenure in three groups: tenure of the most senior
director, median tenure, and tenure of the most junior director for any firm in a
particular year. The fourth test variable is the independent leadership of the
corporate board. Following Coles and Hesterly (2000), this variable is measured by
the dummy variable. The variable records avalue of i 1 0 when the chair
board is a non-executive director and is not a former CEO (in other words, the
chairman has no other connection to the business of the firm except his

directorship/chairmanship); otherwise,thevar i abl e takes the valu

Consistent with prior literature, this study employs firm-specific and corporate-
governance factors as a control to improve the consistency and accuracy of the
econometric model. Following (Cohen and Zarowin 2010), Francis et al. (2016), and
Sakaki et al. (2017), this study controls for FIRM SIZE (measured as a natural log of
total assets), LEVERAGE (long-term debt to total assets), MTB (market-to-book
ratio) and ROA (proportion of current-year profit to total assets). With respect to firm
size, there are two different views regarding earnings management. One thought is
that a larger firm is subject to greater asymmetric information, which increases the
chances of earnings manipulation (Chung et al. 2005; Othman and Zeghal 2006).
However, Wiedman (1996) has argued that a larger firm has a better information
environment and is exposed to the attention of analysts and regulators and hence
has limited opportunities to distort accounting and financial facts. Highly geared firms

are subject to debt covenants which induce the firm to engage in earnings
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management to avoid violation of these conditions (Cohen and Zarowin 2010).
Market-to-bo ook rati o is the representatiSom
firm with greater growth opportunities might manipulate earnings to maintain an
earnings impression on the market. This study controls for firm performance because
a firm with lower financial performance (profitability) is expected to manipulate its

earnings.

Corporate-governance control includes CEO duality, board size, board meetings,
and the number of female directors on the board. From the perspective of agency
theory, the board's very role in governing corporate affairs can be at stake in a
situation where the CEO of the corporation is also heading the board (Jensen 1993).
Davidson et al. (2004) found that CEOs holding dual roles are more likely to manage
earnings as they have strong control over the accounting information produced and
try to maintain a positive trend. Regarding board size, it is argued that a smaller
board size is associated with better performance and lower AEM (Epps and Ismail
2009). It is consistent with the argument that political and bureaucratic problems are

attributed to larger boards.

However, the competing argument is that a large board will bring more expertise and
will be more able to review the tasks under consideration, thereby reducing the
chances of error and improving the efficacy of the decisions reached (Klein 2002).
Gonzalez and Garcia-Meca (2014) found that board meetings are negatively

associated with the act of earnings manipulation, holding that the board that meets
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more frequently is in a better position to monitor the management. Xie et al. (2003)

also found similar evidence on the frequency of board meetings and earnings

management. The presence of female directors on a board is related to better

efficacy and functioning of the board (Adams and Ferreira 2009). Female directors

involve themselves in obtaining information from management voluntarily, which

reduces the information asymmetry and puts them in a better position to make

effective decisions (Gul et al. 2009). Lara et al. (2017) reported that having a large

proportion of females as independent directors on a board results in lower earnings

manipulation.

Table 2.1 Variables Measurement

Variable Symbol Measurement Proxy
Dependent Variables
Abnormal Operating REM OCET Residual of operating cash flows
Cash Flows - equation (IV) multiplied by negative 1
ézgtormal Production REM_PROD Residual of production cost equation (VI)
Abnormal : : . .
Discretionary REM_DISXPT ReS|d_uaI of dlscrgtlpnary e.xpendlture
) equation (VIII) multiplied by minus 1

Expenditures
REM Composite REM1 Standardised composite measure of
Measure One REM_DISXPT and REM_OCFT
REM Composite REM?2 Standardised composite measure of
Measure Two REM_DISXPT and REM_PROD

. Standardised composite measure of
REM Composite REM3 REM_OCFT, REM_PROD,  and

Measure Three
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Independent Variables

INDs Elected Before
CEO

| NDs 6 Modrd i
Sitting (network)

| NDs® Tenur

Independent
Leadership

Control Variables

Performance

Size

Growth

Leverage

Board Independence

INDs_Before_ CEO

Brd_Stngl

Brd_Stng2

tnr_mdn

tnr_snr

tnr_junr

ind_lead

ROA

SIZE

PB_ratio

LEV

Brd_IND1
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The proportion of INDs on the board
elected before the current CEO during
the year under observation

The average number of boards that INDs
sit on during a particular year

The number of INDs having three or
more board sittings, divided by the total
number of INDs on the board

The median tenure of INDs for a specific
year

The maximum tenure of an independent
director during the year under
observation

The minimum tenure of an independent
director during the year under
observation

This variable will be measured by a
dummy variabl e t ak
when the chairman of the board is a non-
executive director, is not an ex-CEO and
has no other connection to the business
of the firm except his
directorship/chairmanship;  otherwise,
the variable take t

The performance of the firm is proxied by
(ROA) return on assets

The firm size is proxied by the log value
of total assets

Measured by (M/B) market value of
equity divided by book value of equity

Measured as the ratio of long-term debt
to total assets

The proportion of independent directors
on the board compared with board size



Number of INDs with tenure equal or less

Brd_IND2 than nine years, divided by board size
Board Size brd_sz Total number of board members in a year
Board Activity brd_meet The total number of board meetings in a
year
Dichotomous variable having the value
CEO Duality ceo_duality n1o if CEO is the c

fi0o

2.5.4. Sample Description

An initial sample of UK-listed firms (both dead and active) has been selected. After
excluding firms from financial, utilities, and real-estate industries, the initial sample
of 1100 non-financial firms is considered. Due to the constraint of governance data
availability and missing financial data, the sample is further reduced to 510 firms.
After merging financial data with governance data obtained from BoardEXx, the final
sample is reduced to 390 firms and 4198 firms-years observations. In the final
sample, 101 firms and 814 firm-year observations belong to dead firms. All financial,
and some of the corporate-governance,v a r i a b | iecellécted feoin Batastream.
The INDs élected before current CEO, tenure and board-sitting data are collected
from BoardEx. The sample period ranges from 2005 to 2018. The financial data for
2003 and 2004 is obtained to fulfil the lag-period requirements for estimating REM

variables.

Table 2.2 and Table 2.3 describe the sample distribution across the industry and the
years. The sample of the study is comprised of eight industries. This study constructs

two panels for testing the hypothesis. The first panel includes both dead and active
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firms! and the second includes only active firms. The reason for separating the active

firms in a sub-sample comes from the fact that the motivation for manipulating the

accounting and financial information can be stronger for active firms than for those

that are about to close. Another reason for constructing a sub-sample of active firms

IS to check the consistency and robustness of the findings of the full sample. There

IS a major representation of sampled firms coming from the industrials category,

which is around 29 per cent in the full sample (panel A) and 31 per cent in the sub-

sample comprised of active firms only (panel B). The telecommunications industry

has the smallest representation in the sample, 3.95 per cent in the full sample and

3.78 in the sub-sample. The sample is normally distributed across years, with an

average of 299 firms each year in panel A and 242 firms in panel B.

Table 2.2 Sample Distribution Across Industry

Panel A (Dead & Active Firms)

Panel B (Active)

Industry Name No. of Firms-Years No. of Firms-
’ Firms Obs Percentage Firms Years Obs Percentage

Basic Materials 49 520 12.39 38 431 12.74
Consumer Discr.* 90 924 22.01 66 725 21.42
Consumer Staples 40 418 9.96 30 347 10.25
Energy 21 210 5.00 16 174 5.14
Healthcare 26 303 7.22 19 238 7.03
Industrials 105 1223 29.13 85 1056 31.21
Technology 44 434 10.34 25 285 8.42
Telecommunications 15 166 3.95 10 128 3.78
Total 390 4198 100 289 3384 100

*Discretionary

1 The firm remains part of the sample until the date it is declared as dead. So, over the period of the
sample, if a firm becomes dead, it will automatically drop from the sample due to non-availability of
data. Active firms are those that continue as entities over the period of the sample.
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Table 2.3 Sample Distribution Across Years

Sample Year Panel A (Dead & Active Firms) Panel B (Active Firms)
Firm-Year Obs Firm-Year Obs
2005 264 192
2006 268 195
2007 278 204
2008 287 215
2009 308 229
2010 317 239
2011 318 249
2012 319 256
2013 319 260
2014 312 257
2015 318 272
2016 311 276
2017 295 271
2018 284 269
Total 4,198 3384

2.6. Results and Discussions

2.6.1. Descriptive Statistics

The descriptive statistics of variables for the study sample (full sample) are
presented in Table 2.4. The real earnings management variablesé values are
showing small values within the bracket of above -1 and below +1, which is
consistent with the published literature (Cohen and Zarowin 2010; Ge and Kim 2014;
Cheng et al. 2016; Baker 2019). One-fourth (average value 0.28) of independent
directors (INDs_Before CEOQO) are elected to the board before the current CEO is
appointed. On average, the INDs are sitting on four boards at a time. Among all
independent directors, 64.56 per cent have three or more board memberships. So,
for the sampled firms, the majority of independent directors are serving on multiple

boards at a time. On average, the maximum tenure (tnr_snr) of INDs in sample firms
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is11.92 vyear s, with a minimum value of 8.

tenure (tnr_mdn) is 4.86. So, the median tenure of INDs represents two service
terms, each comprising three years. The average junior tenure (tnr_junr) of INDs is
1.34 years. Board independence, as reported by the company, is 0.61 on average.
The average of proportionate NEDs with board tenure of nine or fewer years is 0.59,
which shows that, on average, nearly 40 per cent of INDs have board tenure of
higher than nine years. The average board size is nine, and the number of board
meetings on average is eight. The average proportion of female directors on the

boards is 0.15.

2.6.2. Correlation Analyses and Multicollinearity Diagnostic

Table 2.5 provides a correlation matrix among the explanatory variables. It is crucial
to analyse and detect any issue of multicollinearity among predicting variables. In
econometric literature, it is argued that the correlation level of 0.80 or higher between
the explanatory variable is a serious problem for model specification (Gujarati 2009).
Highly collinear variables will capture the same effect, so the inclusion of both such
variables is unrealistic and unjustified. The highest correlation documented above is
0.625, which is acceptable. So, it is clear from the correlation matrix that there is no
multicollinearity issue between the variables used in the study model. The non-

existence of the multicollinearity issue is further supported by VIF values for each

variable in Table26. The hi ghest VI F value is 2.39

significantly below the threshold value, i.e. fba
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Table 2.4 Descriptive Analysis

Variable Obs Mean Std. Dev. Min Max
REM_OCFT 4198 -0.0218 0.0788 -0.220 0.189
REM_PROD 4198 -0.0349 0.2063 -0.672 0.504
REM_DISXPT 4198 -0.0162 0.1667 -0.867 0.683
REM1 4198 -0.0022 1.5922 -6.778 6.904
REM2 4198 0.0065 1.8053 -5.803 4.729
REMS3 4198 0.0045 2.3846 -6.415 6.972
IND_ Before  CEO 4198 0.2773 0.2692 0 0.889
Brd_Stngl 4198 4.0167 1.4438 1.5 8.857
Brd_Stng2 4198 0.6456 0.2261 0 1
tnr_mdn 4198 4.8612 2.6803 0.4 14.9
tnr_snr 4198 11.9205 8.2309 0.7 41
tnr_junr 4198 1.3439 1.3945 0 7.3
SIZE 4198 14.6313 1.8279 10.872 18.800
LEV 4198 0.1690 0.1373 0 0.559
ROA 4198 0.0656 0.0754 -0.203 0.303
PB_ratio 4198 3.4010 3.3331 0.19 21.710
Brd_IND1 4198 0.6126 0.1625 0.222 0.929
Brd_IND2 4198 0.5912 0.1644 0.143 0.909
brd sz 4198 9.5150 2.7643 3 22
brd_meet 4198 8.6477 2.7897 4 18
f brd 4198 0.1457 0.1112 0 0.429

Note: this table provides the descriptive statistics of the variables used in the study, where

i REM_ € kB abnormal cash flow from operating activities, i RE M_ P R @Ohe abnormal
production cost, AREM_DISXPT dis an abnormal discretionary expenditure, AREM10 is the sum of
REM_DISXPT and REM_OCFT, AREM2 ds the sum of REM_PROD and REM_DISXPT, A REM3 0

is the sum of REM_PROD, REM_DISXPT and REM_OCFT,fi| SDBe f or e is@iBmionate

INDs elected before current CEO, fiBr d _ St is thé& average number of boards on which INDs sit,

fi Br d__ S tistlyeportion of INDs sitting on three or more boards, it n r _ nisdthre dnedian

tenure of INDs, it n r _isthern@aximum tenure ofan IND, i t n r _ jsth@ miimum tenure of an

IND, A S| ZiEthe size of the firm, it L E \isdeverage, i R O Ai®firm performance, i PB _r aig i 00
the price-to-book ratio, A Br d _ | K Ddad independence measure 1, iBr d _| NP2 doar dos
independence measure 2, i b r d _is board size, i br d _ me doad meetings, A f _bisd o
proportionate female directors
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Table 2.5 Correlation Analysis

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 size 1
2 LEV 0.319 1
3 ROA -0.062 -0.211 1
4 PB_ratio 0014 0117 0.373 1
>  brd_sz 0.584 0.186 0.003 0.036 1
6 brd_meet -0.003 -0.019 -0.145 -0.071 -0.038 1
7 ceo_dual 0.059 0.059 0.026 0086 0128 0.008 1
8 f brd 0.307 0.078 0.004 0.108 0.188 0.021 0.027 1
9 ind_lead -0.141 -0.005 -0.043 -0.050 -0.179 0.040 -0.519 -0.003 1
10 Brd_IND1 0.356 0.057 0.024 0.058 0.163 -0.059 0.109 0.255 -0.182 1
11 |INDs_Before_CEO 0.288 0.124 -0.116 -0.034 0.046 0081 -0.155 0.280 0.190 0.275 1
12 Brd_IND2 0.271 0.078 -0.009 0.049 0.198 0.048 0.098 0.101 -0.184 0.264 0.068 1
13 tnr_mdn 0.064 -0.008 0121 0052 0114 -0.153 0.184 -0.067 -0.272 0.106 -0.567 0.239 1
14 tnr_snr 0.148 0.089 0.083 0050 0227 -0.118 0188 -0.047 -0.288 0.112 -0.432 0.195 0.550 1
15 tnr_junr -0.249 -0.118 0.079 -0.037 -0.210 -0.062 0.036 -0.169 -0.077 -0.112 -0.348 0.036 0.429 0.125 1
16 Brd_Stng1 0.144 0.033 0.025 0.009 0112 -0.064 -0.004 -0.018 0.040 -0.038 0.116 0.009 -0.032 -0.068 -0.040 1
17 Brd Stng2 0.215 0.049 0.027 0.033 0.099 -0.036 -0.012 0.089 0.074 0.079 0210 0.026 -0.124 -0.139 -0.122 0.625 1

Note: This table shows the level of correlation among explanatory variables, where i S | Zistlte size of the firm, fi L E V&deverage, i R O Aifirm performance, i P B _ r aisthe price-to-
book ratio, A b r d _ishoard size, i b r d _ mie leoaird meetings, fi ¢ e o _ disi @ElOfhairman duality, i f _ b is praportionate female directors, fii n d _ liseralepéndent board chair,

fiBrd_IND10 is board independence measure 1, i | NDs _ Be f o s prop@tiofade INDs elected before current CEO, fiBrd_IND20i s

boar doés

i ndep gintdnern ciedhende as ur

median tenure of INDs, it nr _is the maximum tenure of an IND, it n r _ jisuhe mmimum tenure of an IND, fiBrd_Stngl0 is the average number of boards on which INDs sit,

fiBrd_Stng20 is the proportion of INDs sitting on three or more boards
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Table 2.6 Variance Inflation Factor Test for Multicollinearity

Variable VIF 1/VIE
tnr_mdn 2.39 0.418
INDs_Before_CEO 2.26 0.442
SIZE 2.17 0.46
Brd_Stng2 1.77 0.564
Brd_Stngl 1.71 0.586
tnr_snr 1.68 0.595
brd_sz 1.65 0.608
ind_lead 1.53 0.654
tnr_junr 1.42 0.704
Brd_IND1 1.41 0.708
ceo_dual 1.4 0.712
ROA 1.3 0.768
PB_ratio 1.26 0.793
LEV 1.25 0.798
Brd_IND2 1.23 0.813
f brd 1.21 0.825
brd meet 1.07 0.936

2.6.3. Multivariate Results and Discussions

Table 2.7 presents the result estimated for the full sample (active and dead firms) of
the study using a fixed-effects model. This study estimated six models, with each
model having a different dependent variable (the first three models are for the
individual measure of REM and the last three for aggregate measures). The results
support the first hypothesis of the study. The variable for independent directors
elected before current CEO (INDs_Before_CEO) is significant at 5% and 10% level
of significance in all models apart from Model 2 for abnormal production cost. The
coefficient of INDs_Before_CEO is negative, as expected in all six models. The
results support the fact that independent directors who are elected to the board

before the current CEO's appointment constrain REM. The board-independence
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(Brd_IND1) variable is insignificant for all the models and its coefficient is positive
for abnormal OCFT and DISXPT and negative for the remaining four models. This
finding further supports our results showing that INDs elected before CEO matters
more for ensuring the strict monitor.i
These results are in line with the arguments on the monitoring capacity of INDs
elected before the current CEO is appointed (Vafeas 2003; Harjoto et al. 2014; Hong

et al. 2015).

The results further show that the average board sitting (Brd_Stngl) of INDs is
significant and positive for abnormal DISXPT, REM1, REM2, and REM3. The
proportion of INDs having three or more board sittings (Brd_Stng2) is also significant
and positive for abnormal PROD, DISXPT, and REM3. The sign of the coefficient for
both variables (Brd_Stngl and Brd_Stng?2) is positive for all six models. This finding
supports the second hypothesis which sayst h at i nde p e n dmultipte-
board sitting is significant and positively associated with real earnings manipulation.
This result is in line with the busyness hypothesis which says that the busier the
independent directors are, the less effective they will be in performing their

monitoring role (Core et al. 1999; Fich and Shivdasani 2006).

The results in Table 2.7 show that the median tenure of INDs has a negative
coefficient for all six measures of REM and is significant and negative for all models
except Model2 (REM_PROD). The early (tnr_junr) and maximum (tnr_snr) tenure

variables have an insignificant and positive coefficient in all the models estimated.
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These results partially support the third hypothesis of the study, that moderate tenure
(median tenure) is negatively associated with REM. On the other side, early
(tnr_junr) and maximum (tnr_snr) tenure variables increase (insignificant and
positive coefficients) REM. These findings support both the competence and
management-friendliness hypotheses concerning INDsGtenure on a firm's board
(Vafeas 2003). The positive impact of the early tenure of INDs shows the relevance
of the competence hypothesis. Too short a tenure, or directors who are newly
elected, might not be able to exercise effective oversight because of a hesitancy to

A r otleelb o a t alaclaf acquaintance with corporate (Mallette and Fowler 1992).

The average value of median and senior tenure is 4.86 and 11.92, respectively. This
trend gives a clearer insight into the fact that INDs with median tenure, involving two
service terms (each of three years), constrains REM due to the competence and
understanding attained, along with board tenure in a firm, without compromising their
impartial approach. On the other hand, results show that senior tenure (tnr_snr)
increase REM, supporting the management-friendliness hypothesis. This finding is
in line with the recommendations in the UK codes of corporate governance (2018),
which state that the presence of INDs on the board of a firm for more than nine years
potentially impairs their independence. The independent board leadership variable
is observed as insignificant and negative; however, it is significant for OCFT. This
finding partially supports the fourth hypothesis of the study, which says that an
independently chaired board constrains REM. But this association is observed as

insignificant in most of the REM models.
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Firm size has a significant and positive effect on REM in Models 1, 4, & 6. This result
is consistent with the published literature on earnings management, which says that
a larger firm is subject to greater asymmetric information, which in turn increases the
chances of earnings manipulation (Chung et al. 2005; Othman and Zeghal 2006).
Although significant in one model (REM1), leverage is negatively associated with
REM through overproduction, OCFT manipulation, and aggregate REM measures,
but it has a positive relationship with DISXPT. This positive association is in line with
the empirical evidence that firms manipulate their earnings (through discretionary
expenditure) to avoid debt-covenant violations (Cohen and Zarowin 2010). The
negative association of leverage with abnormal OCFT supports the fact that relaxing
credit terms to boost sales can increase credit risk, ultimately creating a serious
solvency issue for the firm. Therefore, highly leveraged firms avoid manipulating their
sales. Similarly, the inverse association of leverage with abnormal production cost
supports the fact that producing excessive inventory to document lower current-
period cost of sales can result in serious liquidity issues for highly leveraged firms.
Firm performance (ROA) and growth (PB_ratio) are statistically significant and
negatively associated with REM, which is consistent with the findings of McNichols

(2000) and Dechow et al. (2011).
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Table 2.7 Regression Results for Panel A all Sampled (Active and Dead) Firms

Model 1 (REM_OCF)

Model 2 (REM_PROD)

Model 3 (REM_DISXPT)

Model 4 (REM1a)

Model 5 (REM2a)

Model 6 (REM3a)

Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob)
Constant 0.1122  3.57 (0.000) 0.0022 0.03(0.973) 0.0225 0.55(0.582) 1.9328 4.07 (0.000) 0.3094 0.69 (0.487) 1.8774  2.79 (0.005)
INDs_Before CEO -0.0143 -3.11 (0.002)*** -0.0200 -1.14 (0.255) -0.0284 -2.57 (0.010)*** -0.3171 -2.48 (0.013)** -0.2678 -2.23 (0.026)** -0.4435 -2.45 (0.014)**
Brd_Stngl 0.0003 0.39 (0.697) 0.0017 1.23(0.219) 0.0013 1.93 (0.054)* 0.0179 1.75(0.081)* 0.0092 2.00 (0.046)** 0.0249 1.72 (0.085)*
Brd_Stng2 0.0030 0.55(0.582) 0.0131 2.05 (0.041)** 0.0050 4.05 (0.000)***  0.0677 0.82(0.414) 0.0608 0.78 (0.434) 0.1059 1.80 (0.071)*
tnr_mdn -0.0009 -2.02 (0.044)** -0.0009 -0.96 (0.338) -0.0019 -3.08 (0.002)***  -0.0200 -2.82 (0.005)*** -0.0143 -2.15(0.032)** -0.0246 -2.46 (0.014)**
tnr_snr 0.0003 0.18(0.861) 0.0005 1.44 (0.151) 0.0001 0.42(0.673) 0.0008 0.32(0.751) 0.0017 0.69 (0.488) 0.0011 0.30(0.768)
tnr_junr 0.0005 0.47 (0.640) 0.0004 0.22(0.830) 0.0017 1.33(0.182) 0.0050 0.33(0.740) 0.0072 0.51(0.612) 0.0027  0.13 (0.900)
ind_lead -0.0077 -2.21 (0.027)** -0.0006 -0.08 (0.935) 0.0014 0.31(0.755) -0.0818 -1.55(0.121) 0.0089 0.18 (0.858) -0.0789 -1.06 (0.291)
SIZE 0.0068 3.20 (0.001)***  0.0020 0.47 (0.642) 0.0029 1.06 (0.291) 0.1068 3.34 (0.001)***  0.0010 0.03(0.973) 0.0796 1.76 (0.078)*
LEV -0.0114 -1.07 (0.285) -0.0149 -0.67 (0.500) 0.0223 1.61(0.108) -0.3025 -1.88 (0.060)* -0.0832 -0.55(0.581) -0.2262 -1.00 (0.320)
ROA -0.2087 -7.23 (0.000)***  -0.1791 -6.30 (0.000)***  0.0642 3.60 (0.000)***  -2.3460 -6.34 (0.000)*** -0.4546 -2.34 (0.019)** -3.1097 -3.62 (0.000)***
PB_ratio -0.0022 -6.19 (0.000)***  -0.0028 -3.73 (0.000)*** -0.0001 -0.14 (0.891) -0.0290 -5.34 (0.000)***  -0.0153 -2.99 (0.003)*** -0.0366 -4.76 (0.000)***
Brd _IND1 0.0075 0.88 (0.380) -0.0137 -0.77 (0.440) 0.0160 1.43(0.152) -0.1867 -1.45(0.148) -0.1680 -1.39 (0.166) -0.2515 -1.38(0.169)
Brd_IND2 -0.0015 -0.44 (0.663) -0.0034 -0.47 (0.638) -0.0132 -1.56 (0.120) -0.0687 -1.29(0.198) -0.1002 -0.96 (0.338) -0.0895 -1.18(0.236)
brd sz 0.0002 0.40 (0.691) -0.0018 -1.42(0.155) -0.0010 -1.31(0.189) -0.0003 0.00 (0.997) -0.0156 -1.85 (0.065)* -0.0118 -0.93(0.351)
brd_meet 0.0005 0.13(0.898) -0.0006 -0.81(0.416) 0.0002 0.39 (0.698) 0.0007 0.14 (0.891) -0.0028 -0.55 (0.584) -0.0026 -0.34 (0.732)
ceo_dual -0.0046 -1.19(0.233) -0.0046 -0.58 (0.563) 0.0060 1.20 (0.230) -0.0178 -0.31 (0.760) 0.0161  0.29 (0.768) -0.0397 -0.48 (0.630)
f brd -0.0024 -0.24 (0.807) -0.0413 -1.15(0.252) 0.0514 0.70(0.482) 0.2653  0.90 (0.367) 0.0869 0.63(0.529) 0.0731 0.35(0.725)
F Stat 21.98 5.30 3.16 14.23 2.25 11.83
Prob (F) 0.000 0.000 0.000 0.000 0.002 0.000
R-Square 0.185 0.074 0.064 0.118 0.084 0.117
Hausman test 117.18*** 79.39*** 125.54*** 243.47*** 140.26*** 62.64***
Estimation Fixed Effects Fixed Effects Fixed Effects Fixed Effects Fixed Effects Fixed Effects
N. Obs 4198 4198 4198 4198 4198 4198

Note: This table provides the results for panel A (active and dead firms listed on the London Stock Exchange) using the fixed-effects model. All t-statistics reported are based on robust and heteroscedasticity and
autocorrelation consistent standard errors. *; **, *** indicate the significance of variables at 10%, 5% and 1% degree of freedom level, respectively. i RE M_ O C B @ablmormal cash flow from operating activities,

i RE M_ P Ri®@théabnormal production cost, i RE M_ D | Sixah abaormal discretionary expenditure, i R E M s the sum of REM_DISXPT and REM_OCFT, i R E MB the sum of REM_PROD and REM_DISXPT,

i R E M 3sdhe sum of REM_PROD, REM_DISXPT and REM_OCFT, il NDs _ Be f o iseropfoficbate INDs elected before current CEO, iBr d _ St is gtle average number of boards on which INDs sit,

i Br d _ S tisrthge proportion of INDs sitting on three or more boards, i t n r _ rsdhe thedian tenure of INDs, i t n r _is therm@aximum tenure of an IND, i t n r _ js the mifimum tenure of an IND, A i nd _lissad o
independent board chair, i S| Zi€tbe size of the firm, A L E \lsdeverage, fi R O Ai®firm performance, i P B _ r aid the@iice-to-book ratio, i Br d _ | N board independence measure 1, i Br d _ | Nsb@add
independence measure 2, fi b r d _isbpabd size, i b r d _ mie oarddmeetings, i ¢ e o _ diss@GED/Ghairman duality, i f _ b is graportionate female directors
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2.6.4. Additional Analyses

To check the results' consistency, the study re-estimated the models by constructing
a sample of active firms. Table 2.8 presents the results for the sub-sample of active
firms only, estimated by panel regression using the fixed-effects model. The results
derived from the sub-sample of active firms are in line with the findings for the full
sample, reported above. The independent directors elected to the board before the
appointment of current CEO (INDs_Before_ CEO) have a significant and negative
association with all the REM measures. This empirical evidence confirms that INDs
better serve the s h a r e h dntecestsrwheh they are free from influence of CEO.
Except for abnormal OCFT, INDs sitting on multiple boards is significant and
positively associated with REM in all models. The impact of the median tenure of
INDs is negative and significant. Early (tnr_junr) and senior tenure are insignificant
and positively associated with REM. Independent leadership of the board has a
negative influence on real earnings manipulation. The results for control variables

for the sub-sample are also consistent with the findings reported for the full sample.

Researchers have highlighted and documented the fact that the empirical model
estimated for corporate-governance studies suffers from an endogeneity issue (e.g.,
Wintoki et al. 2012; Akbar et al. 2017). To overcome this issue and to test the
robustness of the results, this study estimated the two-step System-GMM for the full
sample and the sub-sample of active firms in Tables 2.9 & 2.10. The results obtained

by applying two-step System-GMM for both the samples are consistent with those
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obtained by the fixed-effects model reported in Tables 2.7 & 2.8. The results
estimated by GMM for both the samples confirm that INDs elected to board before
current CEO is inversely related to the incidence of REM. Directors' presence on
several boards is positively associated with REM. These findings support the
busyness ar gu mmauftiple boands ditthhdd thad directors6 pr esence
several boards at a time leave them with lesser time to carefully review and monitor
the management actions of every individual firm (Core et al. 1999; Fich and
Shivdasani 2006). Although the relationship is insignificant for most of the models
estimated for both samples (all firms and active only), the GMM results show that
the median tenure of INDs constrains REM. However, extended tenure (tnr_snr) and
early tenure of INDs is positively associated with REM. Further, this consistency of
results between full and sub-sample, using the most robust estimation technique

(two-step System-GMM), confirms the results' robustness.

Additionally, the specification tests for all the models estimated confirm the System-
GMM approach's appropriateness for the estimation. The F-Statistic is significant
across all the models of REM measures, which shows the good fit of the models.
Following Wintoki et al. (2012), we tabulated the AR (1) and AR (2) statistic
probability. The probability of AR (1) is significant for all models, which confirms the
presence of first-order serial autocorrelation and warrants applying the GMM
approach to estimate the studybés econometr
insignificant, which proves that the GMM models estimated are valid. The probability

of Hansenb6s test is insignificant, which ¢
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Taken together, it is summarised that the first two hypotheses of the study are
accepted. First, the proportion of INDs elected to the board before the current CEO's
appointment is significant and inversely associated with REM. Second, taking
support from the busyness hypot hesi s,
exaggerates the real earnings manipulation. The third and fourth hypothesis is
partially accepted. The sign of the coefficient for both the variables is the same as
that hypothesised. However, overall, these variables are observed to be

insignificant.
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Table 2.8 Regression Results for Panel B (Active Firms)

Model 1 (REM_OCF)

Model 2 (REM_PROD)

Model 3 (REM_DISXPT)

Model 4 (REM1a)

Model 5 (REM2a)

Model 6 (REM3a)

Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob)
Constant 0.1008 2.83(0.005) 0.0639 0.85(0.397) 0.0503 1.06 (0.288) 1.9181 3.50 (0.000) 0.7474 1.43(0.153) 2.1132 2.72(0.007)
INDs_Before CEO -0.0126 -2.46 (0.014)** -0.1002 -1.78 (0.075)* -0.0304 -2.47 (0.014)** -0.2863 -2.01(0.044)** -0.2878 -2.12(0.034)** -0.4230 -2.10 (0.036)**
Brd_Stngl 0.0004 0.32(0.746) 0.0027 1.73(0.083)* 0.0025 1.67 (0.095)* 0.0233 2.04 (0.042)**  0.0180 1.65 (0.100)* 0.0353 2.17 (0.030)**
Brd_Stng2 0.0002 0.01 (0.998) 0.0034 0.27 (0.785) 0.0097 1.98 (0.047)** 0.0554 0.61 (0.545) 0.0290 3.41(0.001)*** 0.0421 1.91 (0.056)*
tnr_mdn -0.0009 -1.77 (0.077)* -0.0012 -1.17 (0.240) -0.0023 -3.38 (0.001)*** -0.0214 -2.77 (0.006)*** -0.0177 -2.40(0.016)** -0.0275 -2.51 (0.012)**
tnr_snr 0.0007 0.37(0.709) 0.0004 0.92(0.355) 0.0006 0.23(0.822) 0.0006 0.22 (0.825) 0.0005 0.20 (0.844) 0.0015 0.37(0.712)
tnr_junr 0.0013 1.80(0.072)* 0.0012 0.52(0.602) 0.0012 1.25(0.210) 0.0114 0.67 (0.502) 0.0076 0.47 (0.640) 0.0050 0.21 (0.837)
ind_lead -0.0061 -1.64 (0.102)* -0.0019 -0.23(0.816) 0.0002 0.04 (0.966) -0.0686 -1.19 (0.234) -0.0017 -0.03 (0.975) -0.0680 -0.83 (0.405)
SIZE 0.0066 2.74 (0.006)*** 0.0027 0.53(0.597) 0.0045 1.41(0.158) 0.1121 3.04 (0.002)*** 0.0311 0.88(0.377) 0.1023 1.96 (0.050)**
LEV -0.0112 -0.98 (0.329) -0.0040 -0.16 (0.869) 0.0320 2.09 (0.037)**  -0.3550 -2.01(0.045)** 0.1983 1.18(0.240) -0.3322 -1.32(0.186)
ROA -0.2086 -4.25 (0.000)*** -0.2063 -6.18 (0.000)*** 0.0463 2.21 (0.027)** -2.4445 -5.10 (0.000)*** -0.6626 -2.87 (0.004)*** -3.3007 -4.61 (0.000)***
PB_ratio -0.0020 -5.10 (0.000)*** -0.0022 -2.62 (0.009)*** 0.0003 0.56 (0.573) -0.0238 -3.93 (0.000)*** -0.0095 -1.65 (0.100)* -0.0287 -3.33 (0.001)***
Brd_IND1 0.0042 0.46 (0.648) -0.0231 -1.17 (0.241) -0.0152 -1.23(0.220) -0.1523 -1.06 (0.287) -0.2134 -1.56 (0.118) -0.2538 -1.25(0.212)
Brd _IND2 -0.0004 -0.10(0.917) -0.0051 -0.62 (0.532) -0.0096 -1.04 (0.300) -0.0725 -1.23(0.219) -0.0209 -1.06 (0.287) -0.1003 -1.20(0.231)
brd sz 0.0005 0.74 (0.461) -0.0019 -1.40 (0.162) -0.0011 -1.35(0.177) 0.0023 0.23(0.816) -0.0166 -1.77 (0.077)* -0.0108 -0.77 (0.440)
brd_meet 0.0009 0.23(0.815) 0.0010 1.19(0.235) -0.0004 -0.07 (0.947) 0.0004 0.06 (0.952) -0.0065 -1.10 (0.273) 0.0053 0.60 (0.551)
ceo_dual -0.0041 -0.98 (0.326) -0.0038 -0.43 (0.664) 0.0084 1.52(0.129) 0.0040 0.06 (0.950) 0.0347 0.57 (0.569) -0.0128 -0.14 (0.887)
f brd 0.0035 0.33(0.738) -0.0442 -1.22 (0.221) 0.0476 0.33(0.741) 0.3091 0.32(0.746) 0.0502 0.33(0.745) 0.1079 0.47 (0.638)
F Stat 16.12 4.28 2.80 10.69 2.05 8.95
Prob (F) 0.000 0.000 0.000 0.000 0.006 0.000
R-Square 0.200 0.075 0.065 0.129 0.096 0.120
Hausman test 102.24*** 78.23*** 83.70*** 111.76*** 133.03*** 224 .33***
Estimation Fixed Effects Fixed Effects Fixed Effects Fixed Effects Fixed Effects Fixed Effects
N. Obs 3384 3384 3384 3384 3384 3384

Note: This table provides the results for panel A (active firms listed on the London Stock Exchange) using the fixed-effects model
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Table 2.9 GMM Results for Panel A all Sampled (Active & Dead) Firms

Model 1 (REM_OCFT) Model 2 (REM_PROD) Model3 (REM_DISXPT) Model4 (REM1) Model 5 (REM2) (Model 6 (REM3)
Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob)

INDs_Before_CEO  -0.0126 -1.65(0.099)*  -0.0215 -1.15(0.249)  -0.0137 -1.69 (0.091)*  -0.3132 -2.35(0.019)* -0.2028 -2.12 (0.035)*  -0.6909 -1.91 (0.057)

Variables

Brd_Stngl 0.0004 0.43(0.670) 0.0026 1.05 (0.295) 0.0015 1.74 (0.082)* 0.0108 0.66 (0.512) 0.0186 1.75 (0.081)* 0.0425 2.50 (0.013)**
Brd_Stng2 0.0016 0.29 (0.774) 0.0244 1.73 (0.085)* 0.0054 1.03(0.302) 0.0566 0.63 (0.531) 0.0635 0.96 (0.340) 0.1908 1.76 (0.079)*
tnr_mdn -0.0005 -1.07 (0.286) -0.0002 -0.23 (0.819) -0.0003 -0.59 (0.557) -0.0126 -1.72 (0.086)* -0.0004 -0.07 (0.943) -0.0123 -0.88 (0.378)
tnr_snr 0.0001 0.75(0.456) 0.0002 0.48 (0.633) 0.0005 0.40 (0.693) 0.0011 0.50 (0.617) 0.0019 1.14 (0.255) 0.0010 0.32(0.746)
tnr_junr 0.0008 1.01(0.314) 0.0018 1.24 (0.215) 0.0004 0.65 (0.516) 0.0049 0.37(0.713) 0.0014 0.17 (0.867) 0.0070 0.43 (0.670)
ind_lead -0.0023 -0.70 (0.486) -0.0012 -0.12 (0.907) -0.0006 -0.21 (0.834) -0.0275 -0.45 (0.653) 0.0093 0.23(0.822) 0.0360 0.50 (0.620)
SIZE 0.0015 2.11 (0.035)** 0.0074 2.67 (0.008)***  0.0017 1.85 (0.065)* 0.0526 3.49 (0.001)***  0.0222 2.24 (0.026)** 0.0629 3.76 (0.000)***
LEV -0.0278 -2.90 (0.004)***  -0.0450 -1.72 (0.086)* 0.0165 2.04 (0.042)** -0.0566 -0.37 (0.714) 0.1593 1.82 (0.069)* -0.0374 -0.22 (0.828)
ROA -0.2466 -10.67 (0.000)*** -0.3193 -7.31 (0.000)*** -0.0032 -0.17 (0.866) -2.3929 -4.95 (0.000)*** -0.7123 -2.82 (0.005)*** -3.0205 -6.53 (0.000)***
PB_ratio -0.0014 -3.38 (0.001)***  -0.0038 -3.52 (0.000)*** -0.0014 -3.06 (0.002)*** -0.0241 -2.61 (0.010)*** -0.0108 -1.99 (0.047)** -0.0224 -3.10 (0.002)***
Brd_IND1 0.0019 0.30(0.765) -0.0154 -0.83 (0.405) 0.0011 0.17 (0.864) -0.1566 -1.37 (0.172) -0.0814 -0.96 (0.335) -0.1120 -0.65 (0.518)
Brd_IND2 -0.0033 -1.04 (0.299) -0.0089 -1.19 (0.237) -0.0005 -0.17 (0.868) -0.0916 -1.56 (0.119) -0.0039 -0.09 (0.929) -0.0763 -0.76 (0.448)
brd_sz -0.0001 -0.15 (0.884) -0.0009 -0.64 (0.522) -0.0008 -1.79 (0.075)* -0.0056 -0.70 (0.483) -0.0091 -1.56 (0.119) -0.0072 -0.76 (0.448)
brd_meet 0.0004 1.15(0.250) 0.0000 0.03(0.975) -0.0002 -0.57 (0.571) 0.0052 0.83(0.405) -0.0013 -0.29 (0.769) 0.0016 0.21(0.833)
ceo_dual -0.0065 -2.33 (0.020)** 0.0093 0.88(0.381) 0.0003 0.10 (0.923) -0.0175 -0.32(0.749) 0.0336 0.94 (0.350) -0.0119 -0.19 (0.851)

f brd -0.0020 -0.17 (0.863) -0.0171 -0.57 (0.570) 0.0024 0.20 (0.838) -0.1780 -0.82 (0.410) 0.0785 0.59 (0.556) 0.0549 0.24 (0.813)
Dependent Var Lagl 0.3462 9.95 (0.000)***  0.5059 14.00 (0.000)*** 0.6789 17.45 (0.000)*** 0.4719 12.98 (0.000)*** 0.6747 23.08 (0.000)*** 0.5774 22.19 (0.000)***
Dependent Var Lag2 0.1401 5.62 (0.000)*** 0.2127 8.36 (0.000)***  0.1734 6.17 (0.000)***  0.1432 5.18 (0.000)***  0.1639 6.02 (0.000)***
Dependent Var Lag3 0.0959 3.80 (0.000)***  0.0673 2.48 (0.013)** 0.0850 3.91 (0.000)***
F-Stat (Prob) 41.10 (0.000) 20.28 (0.000) 53.06 (0.000) 37.74 (0.000) 78.34 (0.000) 98.98 (0.000)
Groups/Instruments  385/118 388/43 385/156 374/121 374/114 374/315

AR (1) (Prob-Value) 0.000 0.000 0.000 0.000 0.000 0.000

AR (2) (Prob-Value) 0.101 0.483 0.298 0.410 0.520 0.555

Hansen test (Prob)  0.221 0.299 0.117 0.138 0.070 0.173

Note: This table provides the results for panel A (dead and active firms listed on the London Stock Exchange) using two-step System-GMM. All t-statistics reported are based on robust and heteroscedasticity and
autocorrelation consistent standard errors. *; **, *** indicate the significance of variables at 10%, 5% and 1% degree of freedom level, respectively. i R E M_ O C B @bmormal cash flow from operating activities,

i RE M_ P R 8 Bnormal production cost, A" RE M_ D | SiX &bfiodomal discretionary expenditure, i R E M Isdhe sum of REM_DISXPT and REM_OCFT, i R E M & dhe sum of REM_PROD and REM_DISXPT,

i R E M 3sdhe sum of REM_PROD, REM_DISXPT and REM_OCFT, il NDs _ Be f o iseropfoficbate INDs elected before current CEO, iBr d _ St is gtle average number of boards on which INDs sit,

fi Br d _ S tisrthge proportion of INDs sitting on three or more boards, i h r _ mdigtle median tenure of INDs, i t n r _is therm@aximum tenure of an IND, i t n r _ js the mifimum tenure of an IND, A i nd _lissad o
independent board chair, i S| Zi€tbe size of the firm, A L E \\sdeverage, fi R O Ai®firm performance, i P B _ r aig the@iice-to-book ratio, i Br d _ | N board independence measure 1, i Br d _ | Nsb@add
independence measure 2, fi b r d _isbpabd size, i b r d _ mie oarddmeetings, i ¢ e 0 _ dissGED/Ghairman duality, A f _ b is praportionate female directors
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Table 2.10 GMM Results for Panel B (Active Firms)

Model 1 (REM_OCFT)

Model 2 (REM_PROD)

Model 3 (REM_DISXPT)

Model 4 (REM1)

Model 5 (REM2)

Model 6 (REM3)

Variables Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat (Prob) Coef t-Stat Coef t-Stat
INDs_Before. CEO  -0.00898 -2.01 (0.046)** -0.0582 -1.75 (0.082)* -0.0182 -2.12 (0.035)**  -0.2380 -1.83 (0.068)* -0.2365 -1.79 (0.074)* -0.3238 -1.75(0.081)*
Brd_Stngl 0.00042 0.27 (0.785) 0.0023 1.50(0.134) 0.0024 2.79 (0.006)***  0.0242 1.67 (0.096)* 0.0227 1.85(0.065)* 0.0348 1.75(0.081)*
Brd_Stng2 0.00422 0.55 (0.581) 0.0115 1.11(0.268) 0.0096 1.84 (0.066)* 0.1571 1.73 (0.084)* 0.0721 1.03(0.302) 0.2122 1.86 (0.065)*
tnr_mdn -0.00032 -0.62 (0.537) -0.0008 -0.64 (0.520) -0.0008 -1.72 (0.086)* -0.0048 -0.68 (0.495) -0.0078 -1.07 (0.285) -0.0075 -0.76 (0.449)
tnr_snr 0.00091 0.48 (0.629) 0.0001 0.48 (0.629) 0.0007 0.50(0.617) 0.0014 0.58 (0.564) 0.0032 1.99 (0.047)** 0.0025 0.72(0.472)
tnr_junr 0.00066 0.67 (0.506) 0.0016 1.22(0.223) 0.0001 0.18(0.861) 0.0015 0.11(0.913) 0.0066 0.78 (0.434) 0.0061 0.41 (0.680)
ind_lead -0.00645 -1.59 (0.114) 0.0029 0.47 (0.636) -0.0042 -1.27 (0.207) -0.0330 -0.57 (0.568) -0.0140 -0.36 (0.720) -0.0634 -0.79 (0.430)
SIZE 0.00075 0.72(0.472) 0.0046 2.82 (0.005)***  0.0017 1.83(0.068)* 0.0474 3.29 (0.001)***  0.0223 2.22 (0.027)** 0.0578 3.55 (0.000)***
LEV -0.02621 -1.69 (0.092)*  -0.0021 -0.14 (0.887) 0.0260 2.75(0.006)***  0.0157 0.10 (0.924) 0.1365 1.63(0.105) -0.0249 -0.14 (0.890)
ROA -0.33743 -9.93 (0.000)*** -0.1815 -5.03 (0.000)*** 0.0076 0.39 (0.696) -2.2178 -5.21 (0.000)*** -0.7359 -3.11 (0.002)*** -3.0177 -5.68 (0.000)***
PB_ratio -0.00227 -3.97 (0.000)*** -0.0014 -2.03 (0.044)** -0.0015 -3.11 (0.002)*** -0.0186 -2.56 (0.011)** -0.0086 -1.53(0.127) -0.0220 -2.57 (0.011)**
Brd _IND1 -0.00390 -0.41 (0.681) -0.0118 -0.89 (0.376) -0.0031 -0.43(0.665) -0.1374 -1.33(0.186) -0.0748 -0.30 (0.762) -0.2049 -1.53(0.128)
Brd_IND2 -0.00634 -0.62 (0.533) 0.0032 0.48 (0.632) 0.0024 0.77 (0.442) -0.0367 -0.64 (0.526) 0.0304 0.75 (0.457) -0.0246 -0.34 (0.735)
brd sz 0.00014 0.25 (0.806) -0.0006 -0.74 (0.458) -0.0009 -1.81 (0.071)* -0.0062 -0.82 (0.413) -0.0072 -1.41(0.160) -0.0106 -0.90 (0.369)
brd_meet 0.00059 1.22(0.225) 0.0000 0.01 (0.995) -0.0004 -1.21 (0.228) 0.0034 0.48 (0.629) -0.0034 -0.76 (0.451) 0.0045 0.58 (0.565)
ceo_dual -0.00727 -1.85(0.066)* 0.0014 0.26 (0.792) -0.0021 -0.61 (0.545) -0.0324 -0.59 (0.556) -0.0100 -0.28 (0.783) -0.0396 -0.49 (0.627)

f brd 0.00491 0.31(0.759) 0.0212 1.12(0.264) 0.0002 0.02 (0.983) -0.0221 -0.12 (0.908) 0.0982 0.79 (0.429) 0.0406 0.15(0.877)
Dependent Var Lagl 0.22737 5.32 (0.000)*** 0.6587 21.91 (0.000)*** 0.6705 16.43(0.000)*** 0.4726 13.81 (0.000)*** 0.6803 21.16 (0.000)*** 0.5444 17.11 (0.000)***
Dependent Var Lag2 0.1084 4.02 (0.000)***  0.2010 8.07 (0.000)*** 0.1911 6.59 (0.000)*** 0.1566 6.04 (0.000)*** 0.1760 5.99 (0.000)***
Dependent Var Lag3 0.1041 4.31 (0.000)*** 0.1097 4.17 (0.000)***  0.0967 3.04 (0.003)*** 0.0965 3.76 (0.000)***

F-Stat (Prob)

Groups/Instruments
AR (1) (Prob-Value)
AR (2) (Prob-Value)
Hansen test (Prob)

19.15 (0.000)
288/120
0.000

0.435

0.285

79.38 (0.000)
282/220
0.000

0.552

0.097

49.01 (0.000)
288/156
0.000

0.227

0.259

56.67 (0.000)
282/135
0.000

0.607

0.181

158.33 (0.000)
282/229

0.000

0.507

0.220

64.69 (0.000)
282/159
0.000

0.722

0.150
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2.7. Summary of the Chapter

The quality of accounting and financial information is significantly important for
stakeholders in the structuring of their decisions. The corporate board holds the key
monitoring role to ensure this information's quality by controlling management in
attempts to manipulate it opportunistically. Therefore, this study probes the
monitoring role of board independence in controling REM by emphasizing the
proportion of independent directors elected before current CEO, INDs6tenure, their
multiple-board sitting, and independent leadership of the board. This study
documents a significant and negative association between REM and independent
directors elected to the board beforethec ur r ent CE O06 sThiagvidemdgent me n
supports the assertion that INDs who joined the board before the current CEO are

observed as being better monitors (Vafeas 2003; Hong et al. 2015).

Moreover, INDsOpresence on multiple boards is directly related to the level of REM
and this is consistent with the busyness hypothesis:t h at witiNtBosn@any board
assignments become over-occupied, thereby affecting their capacity to monitor the
management 6s acti ons (Qofeetalvl®dd;yichiamdEhivdasahiu al f
2006). The association between INDsGtenure and REM is observed as insignificant
in most of the models. However, the relationship between early and moderate
(median) tenure is consistent with the competence hypothesis, and evidence on

extended tenure supports the management-friendliness proposition (Vafeas 2003).
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The studyodos results show that ear | ydwdhnd e x

REM, whereas median tenure has a negative relationship with REM.

The current research extends the existing body of literature on corporate governance
and REM in three different ways. First, this is the first investigation in the UK setting
to analyse the role of INDs elected before CEO, INDs6tenure and multiple-board
sitting in curbing REM practices by using more comprehensive REM measures.
Second, earlier studies used a generic approach to explore the role of board
independence (i.e., percentage representation of INDs as reported by the firm) in
constraining earnings management, and this provided inconsistent evidence. This
study contributes to the existing literature by empirically documenting the fact that
INDs who joined the board before the appointment of the current CEO employ better
monitoring to control REM. Third, the current study adds to the corporate-
governance and REM literature through empirical evidence that INDs6connections
to several boards at one time make them too busy to perform an effective oversight

role to constrain REM at every individual firm.

This research’s findings have implications for firmsé(shareholdersd structuring their
boards better from a monitoring perspective, which is primary function of any board.
The provision of evidence on INDsoOelected before CEO, tenure, and presence on
multiple boards will help firms to organise their boards, better serving the
shareholders' interests. This study's results have implications for official bodies

responsible for formulating the UK's corporate governance codes to help them to
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develop effective CG guidelines for companies to improve board monitoring. Policy
guidelines should be laid out to minimise | N D prd@fessional intimacy with, and
sympathetic approach towards, top executives, particularly CEOs. With respect to
INDs sitting on multiple boards, guidelines must be established to put a bracket on
the maximum number of board sittings at a time, as with the guidelines provided by

the UK code of CG on executivesoboard membership at other companies.

Like any other research, this research has some limitations which can serve as an
avenue for future research. The current research has considered specific aspects of
INDs: directors elected before current CEO, multiple-board sitting, and tenure and
control variables (firms' financial characteristics, corporate governance features
such as board size, frequency of meetings, CEO duality, and proportion of female
directors). However, this research has not covered directors6education, expertise,
di r e cawperskip stakes, or firms @wnership structure. Future studies can
consider these aspects so as to extend the findings of the current study. Moreover,
this study has been conducted in the UK setting where corporate governances codes
are based on ftomply and explaina So, the findings of the study may not apply to
settings where corporate governance codes are rule-based. Therefore, investigation
in a setting where different corporate-governance regulations exist, or a multi-
country analysis, may be a potential future research avenue. The next chapter is on

the role of board diversity in the corporate propensity for R&D spending.
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Chapter 3

The Impact of Board Diversity on the Corporate

Propensity to R&D Spending

3.1. Introduction

Research and development endeavours power corporations to bring new processes,
products and services to the market to ensure sustained growth and long-run
survival (van Pottelsberghe de la Potterie and Guellec 2004; Griliches 2007).
Research and development (hereafter R&D) projects are inherently risky and carry
strategic importance. So, R&D decisions require a lot of expertise, wisdom and
optimism to initiate them and make them a success. Considering the strategic
importance of R&D investment decisions, any firm's board holds a key role in
providing required monitoring and resources (advice and guidance). Studies show
that attributes of directors on the board, such as age, gender, and experience,
contribute to i mprovi nCQartet dt al. 200B; r”Chapmde apde r f o r
Humphrey 2013), its strategic innovation (Goodstein et al. 1994), and its social
achievements (Boulouta 2013). The corporate board works as a team to make
decisions using the information and versions from collective deliberations. So, it is
more relevant to consider the contributions of the attributes of the corporate board

as a whole (Barker and Mueller 2002; BenZAmar et al. 2013; Chen 2014).
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However, the existing corporate-governance and R&D literature concentrates mainly
on board structure, ownership structure, and CEO characteristics and power. (See,
e.g., Baysinger et al. 1991; Chen and Hsu 2009; Chen 2014; Guldiken and Darendeli
2016; Bravo and RegueraZAlvarado 2017). Moreover, some studies have explored
the role of gender-diversity role in R&D decisions (e.g., Fernandez 2015; Chen et al.
2016). Only few studies have explored the role of board diversity (the first study
considers four, and the second study uses six, attributes of directors) in firm R&D
spending in the US context (e.g., Midavaine et al. 2016; Bernile et al. 2018). Bernile
et al. (2018) have used a more comprehensive view of board diversity, but their main
focus was on firm risk. They also investigated the board diversity and firm R&D as
sub-analysis and mainly checked the moderating role of R&D spending on the

relationshinp bet ween di versity and t

he

comprehensive board-di ver si ty measur e (directorso

education, financial expertise, tenure, board experience), this research probes the

role of board diversity in firms B&D investment.

Organisational and social psychology literature asserts that team members'
demographic attributes can result in a divide within the group with individuals
standing against each other's opinions and ideas (Lau and Murnighan 1998;
Bezrukova et al. 2009; Posthuma and Campion 2009). Such a rift carries the
potenti al to neutralise or | ower ognitioe
(Knippenberg and Schippers 2007). Therefore, this study investigates the

moderating influence of board demographic diversity on the relationship between
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board cognitive diversity and firm R&D spending. Based on the above discussion,

this study deduces the following research questions.

1. How does board diversity affect firm spending on research and development?
2. Does the board's demographic diversity influence the relationship between

cognitive diversity and research and development investment?

Board diversity is studied in the context of different organisational outcomes and
aspects such as firm value, performance, corporate social responsibility, corporate
pay-out, earnings quality and strategic change (see, e.g., Carter et al. 2003;
Boulouta 2013; Chapple and Humphrey 2013; Hafsi and Turgut 2013; Hoang et al.
2017). These studies have documented that board diversity contributes to improving
corporate outcomes. Nguyen and Nielsen (2010)assert t hat director
to firms and shareholders depend on their skills, capabilities, and expertise.
Decisions reached by the board are the outcome of team efforts having diverse
attributes. So, it is more relevant to see the combined effect of diversity of board

member sdé6 key characteristics on firm R&D i

However, there is less research regarding this aspect, although some researchers
have investigated the gender-diversity effect on R&D investment (Fernandez 2015;
Chen et al. 2016). There are few studies in the US context, which have investigated
the role of board diversity in R&D investments (e.g., Midavaine et al. 2016; Bernile
et al. 2018). These studies consider some attributes of members in term of board

diversity. This study is motivated by the importance of board diversity in firm strategic
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decisions and by the little empirical evidence on its role in shaping firm R&D
spending. Therefore, this study aims to document board diversity's impact on firm
R&D investment through using a more comprehensive (multi-faceted) diversity
index. Additionally, by using a sample of UK listed firms, this research considers the
different institutional and corporate governance environments compared with the
US. Moreover, based on the argument of the faultline between groups (Lau and
Murnighan 1998; Bezrukova et al. 2009), this research focuses on analysing the
moderating role of demographic diversity

cognitive diversity to shaping firm R&D spending.

Using the sample of non-financial firms listed on the London Stock Exchange from
2005 to 2018 and the most robust methodology (two-step System-GMM), this study
observes a significant and positive relationship between board diversity and the level
of R&D spending. This finding supports the argument that the attributes of the board
(directors6characteristics) as a group contribute to improving the quality of decisions
made, leading to sustained growth in the long run. This research finds that cognitive
diversity has a significant and positive relationship with R&D investment. However,
demographic diversity has an insignificant relationship with firmséspending on R&D
projects. The study results further confirm that demographic diversity negatively

moderates the relationship between cognitive diversity and R&D investment.

This study contributes to the existing literature on board diversity and R&D

investment in three different ways. First, this is the pioneer study in the UK setting to
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look at board diversity's role in the corporate propensity for R&D investment. Second,
by using a more comprehensive board-diversity index, this research empirically
documents the fact that the board's attributes as a group carry the significance to
influence those decisions having strategic importance, such as decisions on R&D
investment. Consistentwiththei Faul t 1 i ne Ar gument o i n
psychology literature, the third contribution of this research is that it empirically
documents that a rift within the group (corporate board) emerging from demographic
characteristics (demographic diversity) negatively influences the relationship

between cognitive diversity and R&D investment.

The rest of the chapter is structured as follows. Section 2 presents the theoretical
background, and the third section provides an account of related literature, the
hypotheses, and the conceptual framework. Section 4 lays out the research design,
the research model, and the measurement of the variables. The fifth section presents
the results of empirical analysis and the discussion. Section 6 concludes this
research by highlighting key findings, contributions and, lastly, the limitations of the

study to guide future research.

3.2. Theoretical Background

Agency theory is the basic theoretical foundation of the extensive literature on
corporate governance (Dalton et al. 2007). Shareholdersd(ownersd primacy is the
essence of this theory (Gill 2008). As per this theory, the primary role associated

with the board is the monitoring function. Taking this theoretical contention, the board
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of directors must review and approve critical operational and financial decisions,
plans, and other company strategies. The board monitoring role is aimed at
regulating the chances of opportunistic (short-termism) behaviour by managers
while selecting business projects, which may detract from the motto of wealth
maximisation for owners. In a situation like this, the role of monitoring is to look to
tackle the moral hazard that may arise through having ownership and control in

separate hands (Adams and Ferreira 2007).

The outcome and success of R&D initiatives are highly uncertain, so decisions
concerning investment in these projects may give rise to conflict between
shareowners and managers. Agency theory views the shareholders as risk-neutral
since they can diversify their total assets across several firms. In contrast, managers
are considered risk-averse since they can invest all their commitment and efforts into
one job. So, managers are supposed to favour short-term benefits resulting from
efficiency-based policies, which may undermine innovation and long-term gains. In
such a scenario, the corporate board should align shareholders and managers'

interests, eventually boosting corporate investment in R&D projects.

The board's characteristics form the potential/strength that is decisive to either good
or worse management monitoring, so board diversity can be a vital resource for
shaping an improved monitoring and control system. Bernile et al. (2018) argue that
homogeneity of views, preferences, and approach between directors of the board

will lead to increased idiosyncratic conclusions due to a lower level of checks and
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balances within the board. Therefore, the board members' differing views, ensuing
from the board's diversity, can be potent in framing a robust system to control and

monitor managerial conduct, thereby promoting R&D investments.

Along with monitoring, the board's vital function is to provide strategic resources to
the corporation (Johnson et al. 1996). This role of the board is rooted in theoretical
assertion based on the pioneering work of Pfeffer and Salancik (1978) on resource
dependence. Resource-dependence theory (RDT hereafter) emphasises the board
as a source of critical resources, abilities, and skills at the corporation's disposal for
enhanced performance (De Villiers et al. 2011). This theory shows that board
members can assist in the development and implementation of company strategies.
This contribution is due to the board's external environment linkage which can
empower the organisation to obtain essential resources to reduce the
unpredictability and risks associated with strategic efforts (Haynes and Hillman
2010). The board's resource-provision role may minimise the uncreative behaviour
of managers who most probably pursue short-term objectives (Xie and O'Neill 2013),

which can boost R&D activities.

The corporate board plays a vital role in contributing to strategically important
decisions (Kim et al. 2009). The resource-d ependence perspecti
firmbdbs di s tenaeisbased @ the speciplised resources, assets and skills
it possesses and focuses attention on the optimum utilisation of these to build

competiti ve (Setdand fMhoraag £99840 177). Diversity within the board
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and the firm can contribute to corporate competitiveness (Cox and Blake 1991),
promote better market understanding and increase innovation and creativity (Carter

et al. 2003).

The | evel of board membersodé skills and

essential resources. These resources can lead and assist corporate outcomes, such
as developing new products and services through innovation due to corporate R&D
spending. In a situation where all board members have almost similar attributes, they
might make decisions quickly (Marcel et al. 2010). However, their inferences will be
based on minimal information, which produces less effective solutions/decisions,
whereas the cognitive conflict emerging from diversity within a board affects the
firm's strategic direction through innovative ideas and solutions (Hillman, Cannella,

& Harris, 2002; Rindova, 1999), which

R&D initiatives need rich resources and commitment as these projects are inherently
very risky and normally management is hesitant to spend on these initiatives (Wu et

al. 2005; Chen 2014). Furthermore, from management perspective the spending on

t h

an

R&O may potentially decay t h-aun(David et@s200i,er f or

Sanders and Carpenter 2003). Therefore, management might cut down the stream
of funds to R&D activities to maintain or improve the short-run performance

impression. However, considering the strategic value of R&D initiatives corporate

board operate to control t h e (Fanmarmadglensen 0

1983a) to R&D spending in order to protect the long-term stakes of shareholders.
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The decisions regarding R&D investment require appropriate resources and control
from board of directors (Xie and O'Neill 2013). Further it is recognised that diversity
of membersd characteristics is crucial
efforts (Sah and Stiglitz 1991; Knippenberg et al. 2004; Knippenberg and Schippers
2007; Baranchuk and Dybvig 2008). Moreover, directorsod resources (capital)
determine how they perform monitoring function and provide the necessary
guidance to the management of a firm (Dalziel et al. 2011). Therefore, building on
agency and resource-dependency theoretical assertions, this study analyses board

diversity's role in framing the corporate propensity to invest in R&D activities.

3.3. Literature Review

R&D activities are vital for bringing innovation, but these involve risk in the shape of
chances of R&D project failure. So, the management might be hesitant in initiating
such projects because of worries about their career paths. From the agency
perspective, the board's monitoring and controlling role can overcome the reluctant
(short-sighted) behaviour of executives regarding R&D projects and ensure
continuity of the innovation process in generating value for shareholders. The
existing research on the corporate boardd mleinaf i r mds spending

development has considered different aspects of the board.

The proportion of independent directors, the number of board meetings, and CEO
duality have a positive influence on the firmé semptation to spend on R&D

(Mezghanni 2011). However, Baysinger et al. (1991) found that a higher number of
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insider members on the board affects R&D expenditure positively. Chen (2014)
investigated the role of board capital in shaping decisions regarding R&D. He
reported that related-industry experience, education, and the social ties of directors

promote firm spending on research and development activities.

From the resource-theory standpoint, Bravo and RegueraZAlvarado (2017) reported
that more board sittings by directors of the company contribute positively to the firmé s
R&D propensity. Female directors improve R&D decision quality (by avoiding
unnecessary risks in R&D projects), consequently making the future performance of
the company less unstable (Chen et al. 2016). A study conducted by Zona (2016)
revealed that stock option as a tool of interest alignment is time-dependent in terms
of CEO tenure. They reported that, during the early tenure of the CEO, the increased
stock-option awards lead to reduced R&D investment due to the inherent risk factors
of these projects. However, in the latter part of a CEOO genure, stock options

translate into a positive effect on corporate R&D spending.

Guldiken and Darendeli (2016) observed in their study that board monitoring (INDs6
equity stockholding) promotes t h e sf R&D sp&nding. They further found that
outside directorso firm- and industry-specific resources (experience) add to the
existing effect of board monitoring on R&D initiatives. However, after the point where
the board-monitoring effect starts to fade, these resources help the directors to
escape/counter the executivesbattempt to persuade the directors regarding R&D

investment. Chen and Hsu (2009) found that family firms are not highly motivated to
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spend on R&D projects. However, board independence and an independent board

chair have a positive impact on R&D expenditure, even in family-owned firms.

Barker and Mueller (2002) studied the characteristics of the CEO (head of the
executivesd team) i n connection with
investment is higher in firms where the CEO is young, has a higher participation in
the firm's equity, and has working experience in the marketing and engineering field.
However, the CEO having formal undergraduate education does not explain firm
R&D spending, although having higher and specialised (science) qualifications

positively affects this investment.

From the resource-dependence theory standpoint, board diversity in terms of skills,
expertise, approach, views, and ability translate into the role of counselling and
guiding the initiation of corporate R&D projects, ultimately resulting in corporate
innovation. A team composed of a variety of human resources possess more
extensive and affluent capabilities to ponder a particular issue or matter. So diversity
can be a significant contributor to improving decisions quality and to handling issues

more effectively (Cox and Blake 1991).

Chen et al. (2016) found that having female directors on the board reduces the firmo s

performance volatility emerging from R&D spending. Faems and Subramanian
(2013) reported that having a diversity of attributes in the R&D team shows in better
technological performance. They observed that gender and educational diversity,

and field knowledge and nationality diversity, work as substitutes for improved
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technological performance. Fernandez (2015) found that gender diversity in the R&D

team has a positive impact on product and service innovation.

Bernile et al. (2018) investigated the role of board diversity in corporate risk with the
moderating role of R&D intensity in the US setting. They observed that board
diversity contributes to lower stock return volatility and that this relationship is more
pronounced for firms with higher R&D spending. They further reported that board
diversity has a positive impact on corporate investment in R&D activities. Another
study in the US context by Midavaine et al. (2016) found that a diverse tenured board
reduced corporate R&D expenditure. They further revealed that board gender and

educational diversity promoted the firmé sclination towards R&D investment.

R&D endeavours require more rich resources and commitment because of their
riskiness and management tends to be reluctant to initiate such projects (Wu et al.
2005; Chen 2014). The decisions concerning R&D investment and innovation need
appropriate resources and the right threshold of control from the board (Xie and
O'Neill 2013). So, both the agency perspective, operating through monitoring, and
the resource-dependency viewpoint, working through board resources, can shape
corporate strategic decisions, such as R&D investment, and consequently bring

about innovation.

In the decision process, where the team's efforts are involved, it is well established
that the diversity of cruialtolhe quality oftht decisooast er i s

reached (Sah and Stiglitz 1991; Knippenberg et al. 2004; Knippenberg and
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Schippers 2007; Baranchuk and Dybvig 2008). Despite this fact, the existing
corporate-governance and R&D literature concentrates mainly on the board
structure, ownership structure, and CEO characteristics and power (see, e.g.,
Baysinger et al. 1991; Chen and Hsu 2009; Chen 2014; Guldiken and Darendeli
2016; Bravo and RegueraZAlvarado 2017). Additionally, from the diversity point of
view, the gender-diversity role in R&D decisions is considered by some studies (e.qg.,

Chen et al. 2016).

There are only few studies in the US context that have explored board diversity (the
first study considers four and the second uses six attributes of directors) in relation
to firm R&D spending (see, e.g., Midavaine et al. 2016; Bernile et al. 2018). Bernile
et al. (2018) used a more comprehensive view of board diversity, but their main focus
was on firm risk. They investigated board diversity and firm R&D as sub-analysis

and mainly checked the moderating role of R&D spending on the relationship

bet ween diversity and t healsécontextédspendentsak .

the US corporate governance structure and institutional environment can differ from
those of any other country. All these factors warrant further investigation of the role
of board diversity in firm spending on R&D endeavours. This study aims to provide
further evidence through more comprehensive view on board diversity by

considering directorsé cognitive attributes (education, financial expertise, tenure,

Th

board ex peri ence) and directorsod demographi

ethnicity).
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The gender diversity of a board is regarded as an asset in the shape of providing a
variety of perspectives for the corporation because this diversity of viewpoints adds
to the team'’s abilities to come up with new ideas and improved solutions to problems
(Diaz-Garcia et al. 2013). A diverse base of skills, knowledge and expertise enables
the members to be receptive to new ideas, to build better capacity to absorb
information from the external environment (Cohen and Levinthal 1990), to better
exploit private information through collaboration and understanding (Van der Vegt
and Janssen 2003), and to gain advantage by integrating a variety of perspectives
and views (Quintana-Garcia and Benavides-Velasco 2008). Because of their unique
understanding, female directors might be better able to map consumers' behaviour
and needs and to improve potential prospects for the corporation by fulfilling such
needs (Kang et al. 2007); this, in turn, can serve to better position the R&D focus of
the company. So, a more gender-diverse board can make better decisions on

improving R&D initiatives.

Generally, persons who take the responsibility of governance through the corporate
board are well experienced, mature and have exposure in an organisational setting
(Kang et al. 2007). A more diversified corporate board, intermsof it s me,mber s
produces differing views and perspectives (Walt and Ingley 2003; Kang et al. 2007).
A variety of perspectives on the resource environment induces development and
learning. In the end, it also engenders corporate creativity and innovation by
considering multiple operational and strategic aspects more effectively (Mahadeo et

al. 2012). Directors of different ages can have various perspectives and views on the
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need for corporate research and development because of their self-observation and

their practical exposure to market prospects.

Due to growing globalisation, the corporation’'s governance structure is changing
with the presence of foreign members of boards (Sanders and Carpenter 1998). The
differing opinions of non-ethnic directors, and the flow of information from resources
that are not easily reachable by an ethnically homogenous board, can result in an
innovative approach and improved outcomes (Hafsi and Turgut 2013). Directors
from different ethnicities (minorities) can significantly contribute to the decision-
making process through their unique viewpoints and perspectives (Westphal and
Milton 2000). It is further argued that directors from different ethnicities can challenge
the orthodoxy of wisdom emanating from directors of the same ethnicity (majority).
So, the diverse ethnic background of directors, through their inimitable perspectives
and advice, makes significant contributions to shaping decisions concerning

strategic matters such as R&D and innovation.

Individuals' capability to absorb complex situations and capacity to tackle problems
by articulating better solutions is probably stronger with a diversity of knowledge
grounded in their educational backgrounds (Cohen and Levinthal 1990). Drawing on
the resource-provision perspective, well-educated directors possess better
knowledge and better capabilities to process information and articulate wise
inferences, thereby shaping effective strategies for corporate R&D commitments

(Chen 2014). A higher level of education attained by directors may provide them with
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the ability to assess research projects better, understand how to manage innovation
in an improved way, and improve the approach to hunting corporate R&D

endeavours (Dalziel et al. 2011).

Directorsodé financi al experti saindevisingwellt hem
focused and well proportioned financial support for research and development
endeavours. The specialised competence of directors develops awareness of
regulations and the competitive environment, building their capacity to make a more
effective contribution to the organisation (Certo 2003; Kor and Sundaramurthy
2009). So, their decisions help to ensure sustained innovation and the firm& survival
over the long run in a competitive setting. For a board's effective contributions to
devising strategies, directorsd vigilance

related field experience (Kroll et al. 2008).

Guner et al. (2008) studied the influence of financially expert directors on decisions
made by them. They reported that such directors significantly affect firm decisions.
However, to ensure that shareholders' stakes are a priority, such directorséconflicts
of interest (through the presence of banker directors on the board) must be
considered. Board members' detailed knowledge enables them to come up with
better advice and critical scrutiny of management ideas (Carter and Lorsch 2004;
Kor and Sundaramurthy 2009). So, directors equipped with financial expertise can
better direct the R&D spending of an organisation, thereby enabling innovation that

is crucial to corporate survival.
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Multiple-board sitting of directors gives them experience of corporate matters from
different settings. This also serves the purpose of providing the firm with connections
to a rich external environment. Such connections are a source of social capital, which
improves d i r e cpertonrmange (Reeb and Zhao 2013). The social connection
allows them to face different situations in a different setting, which can be a source
of learning and can help in tackling differing situations. It is argued that the presence
of directors on many boards is an indicator of their reputation or expertise
(reputational hypothesis) as independent monitors (Shivdasani 1993; Bedard et al.
2004).So,di rect or s 6 b oframareseuxceand nmoeritariagepoint of view,

can contribute to structuring firm R&D endeavours.

The tenure of the board members constitutes a strategic resource that they bring to
board discussion. Longer tenured members gain more in-depth understanding and
information about the firm's strength and the areas requiring further improvement in
terms of strategic orientation. Extended tenure, coupled with better knowledge about
the strategic concerns of the firm, helps to improve monitoring of managerial conduct
(Kesner 1988). Meanwhile, those directors who have not been serving on the board
for very long (short tenure) contribute as outsiders (new actors in old groups) in terms
of the strategic decisions of the corporation by finding out what the organisation can
do differently in comparison with its past line of actions (Cramton and Hinds 2004).
So fresh blood to the board can innovate its line of thinking through a unique

perspective and viewpoint. Tenure heterogeneity in board members helps to better
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shape corporate orientation so as to exploit short-term prospects and accomplish

long-term strategic objectives, such as R&D, as well.

3.4. Hypotheses Development

The characteristics that comprise a team, and particularly the variety of peculiarity
among team members, can contribute positively to the performance of that group
(Knippenberg and Schippers 2007). Boardroom diversity is viewed as a package of
multiple skills and talents that produces decisions heading to the best interests of
the shareholders (Carter et al. 2003; Chapple and Humphrey 2013) and the
stakeholders (Boulouta 2013) at large. Undoubtedly, the literature is abundant on

the topic of the board as a monitoring body. It is argued that the counselling and

advising aspects of idéred edsentamlrfad iovatooih ay ar e

corporate entity (Hillman and Dalziel 2003).

In the present era of the dynamic and intricate corporate environment, the focus is
on enhancing the quality of decisions made. In this situation, the contributions made
by the viewpoints, knowledge, imagination, and judgement emerging out of a diverse
board team can be much better than those coming out of homogenous groups
characterised by better coordination and communication. The decisions regarding
R&D investment involve strategic importance, so diversity on the board can better
frame these decisions due to the consideration of multiple dimensions and

perspectives by heterogenous board members.
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Taking support from upper-echelons theory, this study puts forth that the capabilities
of the board to influence development and innovation matters rely mainly on a variety
of board attributes. This theory holds that officials' characteristics show their
intellectual prejudices. Such specific biases illustrate how officials comprehend the
setting (situation) and its problems and how they devise a solution to those issues
(Hambrick and Mason 1984; Hambrick 2007). So,t he fAi ntel |l ect
board members are significantly vital to the outcomes of any organisation. Based on
these facts, directors' diverse attributes can be the source of a variety of information
and perspectives, and also bring wiser, more imaginative and more innovative

deliberation to the board (Wiersema and Bantel 1992).

The heterogeneity of directorsdattributes brings diverse perspectives, views and
ideas to the board. This variety of input from directors serves both the monitoring
and resource roles of the board. On the other hand, such a diverse pool of abilities
can help in better scrutiny and analysis (monitoring role) of any proposal of
management regarding R&D investment to protect shareholders' long-term interests.
On the other hand, the diversity of peculiarity among directors can better guide and
mentor (resource-provision role) the firmé snanagement regarding contingencies
and prospects in the outer environment. As a result, the directors as a group serve
the organisational-learning objective and improve the quality of the strategic
decisions made (BenZmar et al. 2013). Based on the above discussion, this study

develops the following hypothesis on board diversity and firm spending on R&D.
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Hypothesis 1: There is a positive association between board diversity and the level

of R&D investment.

The existing body of literature on diversity categorises it in two groups,
demographic/person  diversity  (observable) and informational/cognitive
(unobservable) diversity (Maznevski 1994; Milliken and Martins 1996). The
demographic-diversity viewpoint holds that the differences and resemblances serve
the basis of dividing oneself and the others into clusters, ultimately resultingi n o
own in-group and in one or more out-groups. This division within a team makes
people trust and like members who are in-group compared with those from the out-
group, eventually ending up in members favouring more their own group members

than the others (Turner et al. 1987).

In organisational and social psychology, the literature highlights the fact of person
difference causing unhealthy division phenomena in the group (Bezrukova et al.
2009). Ultimately these subgroups start ditching one another and eventually kill the
very essence of strategic resource in the shape of person diversity. So these

personal attributes are critical in forming negatively affecting subgroups of

(@)

stereotypical thinking ( A(uas and Burnighaf 1988 mo )

Posthuma and Campion 2009). A diverse group/team brings multiple perspectives
and ideas to the table before reaching the final decisions. But, in the presence of a
rift in the group, the consideration or value assigned to ideas might affect their

positive contribution when ideas come across a faultline (Knippenberg and
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Schippers 2007). So, it can be argued that the demographic attributes of directors

may affect the contribution made byt h e b caynitdedds/ersity.

Hypothesis 2: Diversity of demographic attributes negatively moderates the impact

of cognitive diversity on R&D investment.
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3.4.1. Conceptual Framework
Demographic Diversity

: Gender
Figure 3.1 Conceptual framework Age
Ethnicity
Rift between
groups,
emerging from
faultlines
. . z
Board Diversity S
Gender 8 N . .
Age T Cognitive Diversity
. E ion
Ethn|C|t.y Better resource ” o .ducat. OI .
E_ducat_lon _ provision and R&D cF:ofsmvg ?or;trg)litlct)no | Financial expertise
Financial expertise monitoring Investment ! Tenure .
Tenure Board experience

Board experience
Control

Firm-Specific Corporate Governance
Firm age Board independence
Firm size Board size _

Firm performance Board meetings
Leverage CEO duality
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3.5. Data and Research Methodology

3.5.1. Research Model

Corporate-governance studies have highlighted and documented the evidence of
the endogeneity issue in the empirical model used (see, e.g. Wintoki et al. 2012;
Akbar et al. 2017). So, this study has controlled for the potential endogeneity issue
in the empirical analysis by using the generalised methods of movements (GMM)
approach. In a dynamic panel model, the OLS estimators become biased when the
lagged term of the dependent variable is correlated with the firm fixed effect. It is
possible to eliminate the firm-level fixed effect through the use of fixed-effects
modelling, but the transformation to control the unique effect of the firm will still
exhibit the association between the modified lag term of the dependent variable and

the error term.

Additionally, when the explanatory variables are endogenous, it will give rise to the
possibility of a correlation between explanatory variables and the error term. Hence,
the estimators obtained through fixed effect and OLS will be inconsistent. A solution
to address these issues is the use of dynamic panel GMM estimators. This approach
to analysis can control the firm fixed effects through first difference modification and
through adjusting for the bias mentioned above (Arellano and Bond 1991). So it is
argued that, in the case of endogeneity, it is more appropriate to use System-GMM
than any other method for panel data analysis (e.g., fixed effects, OLS estimators)

to avoid inconsistent or biased estimators.

106



By implementing the two-step System-GMM, this research overcomes the
endogeneity issues and produces consistent estimates. The estimation of the GMM
system applied in the analyses transforms all the regression factors through
differencing. It constructs a system of two equations, one in level and the other in
the differences, then combines the conditions of the moment for each of them, in
which instruments of endogenous variables are lagging in the level and the

differences (Roodman 2009).

This approach relies on the lag terms of the dependent variable and predictor, which
are utilised as instruments. This study considered the lags of R&D (dependent
variables) to document the dynamic impact of the past occurrence of R&D on the
current level of firm spending on research and development endeavours along with
governance and financi al v-aentifang fedrstionslda ns e n
used to ensure the validity of the instruments employed. This study used the Hansen
test instead of the Sargan statistic for instrument validity because it provides a more
consistent diagnostic in the presence of heteroscedasticity and autocorrelation
(Roodman 2007). The study used Arellano and Bond (1991) AR (1) and AR (2)
statistics to decide about first- and second-order serial autocorrelation. The absence
of second-order serial autocorrelation is the condition for the goodness of System-

GMM estimates.

This study uses the following dynamic econometric models to test the study

hypothesis.
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Where fi R n Dstresearch and development expenditure, i R n..Id is the lag of the
dependent variable and i B D _ | N OsEtiedboard diversity index constructed by
using seven different aspects. i Co g n _ Di vis ansindex \canstructed for the
cognitive diversity of the boardand i De mo _ Di v is thesdenographic diversity
oftheboard. A Cogn _ Di wxPe mot Pi v dasrasintdragtion term to capture
the moderation effect of demographic diversity on the cognitive diversity of the board.
A CONT _ Fiisr fimd-level control variables (firm age, size, leverage, and
performance). i CON T _ @Ghe corporate governance control variables (board
size, board meetings, CEO duality, board independence). In the above equation, the
subscript fi iis éhe cross-section and fi tisdhe time observed in the model. fibo is the
loading factor (coefficient) of the independent variables (variables of interest). In the
equation, fi a-r@presents the coefficient of firm-level control variables and fi 2 i8 the

coefficient of corporate-governance control variables. fi X0 represents the
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exogenous variables (governance and financial variables). A & captures the
unobserved firm effect. fito is the error term (unobserved phenomena) of the model.
This study winsorised all continuous variables at 1 and 99 percentiles to control the

extreme observation cases (outliers) in the dataset.

3.5.2. Variables Measurement

Following prior literature, the dependent variable (R&D expenditure) is measured by
the total value of the R&D expenses scale by the volume of the sales revenue of the
respective year (Chen 2014; Chen et al. 2016; Chu et al. 2016). For the board
diversity index, this study used seven different aspects, namely directors6gender,
age, nationality, tenure, education, financial expertise, and board experience.
Gender diversity is measured by the ratio of female and male directors on the board
(Harjoto et al. 2018). To measure age diversity, this study categorised directors into
four age groups i.e., below 46 years, 46-55, 56-65, and above 65 (Harjoto et al.
2018). To capture the diversity of nationality, directors are grouped into two
categories, i.e. domestic and foreigner (Hoang et al. 2017). The first category
contains those directors who have nationality of the same country which is the
headquarters (country of incorporation) of the company; otherwise, they are

categorised as foreigners.

For measuring directorsétenure diversity, directors are grouped into three categories
(O3 years, >3 but (6 years, and >6 years) according to their length of tenure on the

board of the firm (Harjoto et al. 2018). Following Hafsi and Turgut (2013); Hoang et
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al. (2016), this study measures education diversity by categorising directors into four
groups of qualification, i.e. PhD, Master, Bachelor, and Other. To capture the
diversity of financial expertise, directors are categorised into two groups, i.e.,
financially expert and not financially expert. Following Minton et al. (2014), directors
are categorised as financial experts if they have worked in an executive position in
financial institutions (banks, insurance companies, investment companies,
investment funds), or worked in non-financial firms in key finance positions
(treasurer, CFO, accountant, finance executive, vice president finance). To measure
boardsbexperience diversity, directors are categorised into three categories based
on number of their board sittings at other companies ((i) O3, (i) >3 but 05, and (iii)

>6).

Following Bernile et al. (2018) and Hoang et al. (2017),t hi s st udy wused

to construct the board diversity index. The diversity of each component of the index

B

is measured using the following formula (p B O , where iPO represent

proportion of tihbodceméeegoryg.i mheheum of

k

categoryds rati o i ghedukame cepresentsthe heterogénkity an d

of each component of the overall board diversity index. This study normalises each
aspect of the diversity index by their mean and standard deviation so that the scale
of each component is comparable. Further, to test the second hypothesis, this study
constructed two separate indexes for (i) cognitive diversity and (ii) demographic
diversity. The board gender, nationality and age diversity are combined to construct

a demographic diversity index. The cognitive diversity index is comprised of
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education, tenure, board-experience, and financial-expertise diversity. An overall

board diversity index is constructed using the following equation.

A N~ 2 ooA N

The econometric model includes the firm-specific (firm age, performance, leverage,
and size) and corporate-governance level (board independence, size, board
meetings, CEO dwual ity) control variables. DirecH
are regarded as an essential subject in the corporate-governance quests (Kor and
Misangyi 2008). Being impartial monitors and having the resource capacity, outside
directors serve to regulate myopic managerial behaviour to reduce the flow of
finances towards R&D activities (Osma 2008). Being the saviours of long-term

survival, independent directors favour spending on R&D (Kor 2006).

Another stance regarding the role of independent board members linked to agency
theory is the financial-control perspective. In this view, outside directors give
preference to the efficiency of financial resources devoted to R&D. Hence, being the
impartial monitors of shareholder resources, they (directors) tend to employ stringent
oversight over funds allocated to such projects. Thus the firm may reduce the stream
of finances to these activities when efficiency is likely to be attained (Dalziel et al.
2011). Firms experiencing growth opportunities are likely to achieve better efficiency

of R&D and hence decide to increase their commitment to R&D endeavours. So
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outside directors' role in decisions regarding R&D funding allocations and utilisation

is likely to be context-dependent (Yoo and Sung 2015).

As the company6 sspan of operation expands, it requires increased board
representation to put in place an effective monitoring system (Kiel and Nicholson
2003). A large board will bring more expertise and be able to better review the tasks
under consideration, thereby reducing the chances of error and improving the
decisions' efficacy (Klein 2002). However, a bigger board takes a long time to decide
because of coordination and lack of consensus, so tends to be less effective (Jensen
1993). Theoretically, it is argued that CEO duality leads to concentration of power
and control in one set of hands, which reduces board control over the decisions
reached (Boyd 1995). The boardd sapacity to monitor the CEO is compromised
when he is headingit (Jensen1993). A Wi t hout the directi
it is much more difficult for the board to perform its critical functiono (Jensen 1993:
866). Sothedi rect or sé o bj etleetpioposal okrvanagamant is lixaty
to be impossible when the CEO holds the dual role (Dalton et al. 2007). Therefore,
due to the CEOQ's dual role, the top executives' self-interest orientation may worsen

and lower the investment level in R&D endeavours.

Empirical evidence shows that, as activities of a business expand, the propensity to
spend on research and development activities increases (Midavaine et al. 2016;
Helmers et al. 2017). Larger firms have a greater financial depth to enable them to
initiate R&D projects. So firm size is positively associated with spending on R&D

investments. Freshly established corporate entities feel their newness gives them a
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duty to thrive and therefore show greater propensity to initiate R&D investment
(Stinchcombe and March 1965). Older organisations are more conscious about
value-spending on activities related to R&D (Midavaine et al. 2016). Thus, new firms
tend to spend more on R&D endeavours compared with older firms. When a firm has
increased leverage, its propensity to invest for development and innovation goes
down (Czarnitzki and Kraft 2009); servicing of debt requires a stable stream of funds,
so increased financing through debt constraint firm preference to allocate funds for
research and innovation purposes. Better financial performance enables the firm to
devote more to R&D (Zona 2016) to gain a competitive advantage by improving skills

and ways of doing business operations.

Table 3.1 Measurement of Variables

Variable Symbol Measurement Proxy

Dependent Variable

Corporate research and development
R&D Investment RnD spending divided by total sales
(mi ssing data is r

Independent Variables

For every company in the sample,
board diversity index is calculated as
[Z_Gender_Diversity +
Z_Age_diversity +

Z_Nationality Diversity +
Z_FinanXp_Diversity +

Z Tenure_Diversity +
Z_Education_Diversity +

Z BoardsExp_Diversity]. The prefix
A Z with each component of diversity
shows that these are standardised

Board Diversity

BD INDEX
Index -

measures
Demographic - - The demographic diversity index is

) . Demo_Diversit . )
Diversity Index - y measured as [Z_Gender_Diversity +
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Cognitive

Diversity Index

Direct

Direct
Diversity

Direct
Nationality
Diversity

Direct
Financial
Expertise
Diversity

Direct
Diversity

Direct
Education
Diversity

Direct
Experience
Diversity

or ¢
Gender Diversity

or ¢

or

or

or

or

or

Cogn_Diversity

" Gender_Diversity

* Age_diversity

<
~

Nationality Diversity

<
~

FinanXp_Diversity

: Tenure_Diversity

<
<

Education_Diversity

<

BoardsExp_Diversity
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Z_Age_diversity +

Z_Nationality _Diversity]

The cognitive diversity index is
constructed as [Z_FinanXp_Diversity
+ Z_Tenure_Diversity +

Z Education_Diversity +
Z_BoardsExp_Diversity]

Gender diversity is measured by the
ratio of male and female directors on
the board

Age diversity is captured by
categorising directors in four age
groups, i.e. (i) below 46 years, (ii) 46-
55, (iii) 56-65, and (iv) above 65
Directors are categorised as domestic
and foreigner to construct diversity of
nationality. Directors are recoded as
domestic if their nationality and firm-
headquarters country (country of
incorporation) is the same; otherwise,
they are considered as foreigners

Directorso financial expertise diversity
is measured by dividing them into two
groups: (i) financially expert directors;
(i) not financially expert directors

Tenure diversity is constructed by
categorising directors in three groups
based on the length of their tenure on
the f i r mo s: (i)bdoezmtorsl having
t e nu Beear§ (ii) directors whose
tenure i s > 3(iilitectorsC
having tenure > 6 years

For measuring education diversity,
directors are placed into four groups
based on their level of qualification, i.e.
PhD, Master, Bachelor, Other

For constructing board experience
diversity, directors are categorised into
three groups on the basis of their sitting
on other fi() nusbBer d
directors sitting on O  Boards; (ii)
number of director



6 boards; (iii) number of directors
sitting on > 6 boards

Control Variables

The size of the firm is proxied by the
log value of total assets

The age of the firm is proxied by the
Firm Age Firm_Age number of years since its incorporation
(when it was founded)

Firm Size SIZE

Firm

ROA Proxied by return on total assets (ROA)
Performance
Leverage is proxied by proportionate
Leverage LEV long-term debt to the total assets of the
firm
Proportion of directors that are
Board Brd IND independent and have no connection
Independence - to the company except through the
board directorship
Board Size Brd_Size The number of directors on the board

of a firm in a year

Board Meetings  Brd_Meet The number of board meetings in a

year
Binary wvariable r
CEO Duality CEO_DUAL the CEO is also serving as chair of the

board;ot her wi se A0O0

3.5.3. Sample Description

An initial sample of UK-listed non-financial firms has been selected. After excluding
utilities and real-estate industries, the initial sample of 540 firms is considered. The
study drops the firms which did not report R&D expenditure over the entire sample
period. After merging financial data with governance data obtained from BoardEXx,
the final sample is reduced to 245 firms and 2813 firms-years observations. All

financial, and some of the corporate-governance, variables (board independence,
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CEO duality, board size and board meetings) data is extracted from DataStream.
The data regarding board diversity measures (directorso tenure, board sittings,
gender, age, financial expertise, nationality, and education) is collected from

BoardEx. The sample period ranges from 2005 to 2018.

The distribution of the sample across industries and years is exhibited in Tables 3.2
and 3.3. The sample of the study is extracted from eight industries (representing
non-financial sectors). The industrials category of industries has a major
representation (29.01 per cent) in the sample, while basic material and technology
industries (15.75 and 15.11 per cent respectively) have the second-largest
representation. The energy industry has the lowest representation in the sample, i.e.
5.08 per cent. Table 3.3 shows that firms are distributed normally across the years.
The full sample is further divided into sub-samples to check the consistency and
ensure the results' robustness. First, the sample is categorised into small and large
firms. Toi denti fy the small and | arge firans6 s
firm's total assets with a median value of total assets in the respective industry. All
those firms whose total asset value is higher than the industry median are classified
as large firms, and those having total assets lower than the industry median are
grouped as small firms. Second, the sample is divided into manufacturing and non-
manufacturing firms and this division is based on the first two digits of the SIC codes.
Firms whose first two digits of their SIC codes are in the range of 20 to 39 are

classified as manufacturing and the rest are all classed as non-manufacturing.
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Table 3.2 Sample Distribution Across Industry

Full Sample
Industry Name No. of Firms Firms-Years Obs Percentage
Basic Materials 39 443 15.75
Consumer Discretionary 20 221 7.86
Consumer Staples 29 329 11.70
Energy 13 143 5.08
Healthcare 22 274 9.74
Industrials 68 816 29.01
Technology 40 425 15.11
Telecommunications 14 162 5.76
Total 245 2813 100
Table 3.3 Sample Distribution Across Years
Full Sample
Sample Year Firm-Year Obs Percentage
2005 183 6.51
2006 191 6.79
2007 206 7.32
2008 214 7.61
2009 219 7.79
2010 219 7.79
2011 213 7.57
2012 210 7.47
2013 211 7.50
2014 210 7.47
2015 199 7.07
2016 190 6.75
2017 178 6.33
2018 170 6.04
Total 2813 100

3.6. Results and Discussions

3.6.1. Descriptive Statistics

The descriptive statistics of variables for the full sample and the four sub-samples

(large and small firms, manufacturing, and non-manufacturing firms) of the study are
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presented in Table 3.4. The average R&D spending proportion to sales is 0.05 for

all sampled firms. The R&D expenditure of large firms is higher than that for small

firms. Non-manufacturing firms spend less on R&D endeavours compared with
manufacturing companies. The average value of gender diversity (as measured by

Bl aubs Index) for the sampled firms -is O0.
diverse boards than the small ones do. The average value of age diversity is 0.58.

The mean val ues of ambdiedueatonh diversity aran029 andh® | i t vy
respectively. The average value of tenure diversity is 0.52 for the entire sample. The

mean values of director sod b o aexpgertisexliyesityi enc e
are 0.46 and 0.32 respectively. On average, the boards of the sampled firms show

higher diversity for age, education, tenure, and experience on other boards, while

gender, nationality, and financial-expertise diversity are low compared with the four

earlier mentioned components. Overall, theboar d di ver sity indexo6s
the full sample is 0.05. The mean value of the board diversity index for non-

manufacturing firms is low compared with that for manufacturing firms.

The average age of the sampled firms is 62.96 years. Small firms' mean age is lower
than that of large firms, and non-manuf act uring firmso taverag
of manufacturing firms. On average, the performance (ROA) of the sampled firms is
0.07. Large firms are better performers than smaller ones, and the ROA of non-
manufacturing firms is higher than it is for manufacturing firms. The average leverage
structure (long-term debt to total assets) of the firms is 0.15 for the full sample. The

average board size is approximately 10 for the entire sample. The average ratio of
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independent directors is 63.61 for all sampled firms. Comparatively, large firms have
more independent boards than do smaller firms. Similarly, manufacturing firms have
more independent directors on their boards compared with non-manufacturing
companies. On average, the directors meet approximately nine times in a financial

year.

3.6.2. Correlation Analyses and Multicollinearity Diagnostic

Table 3.5 presents the correlation matrix of explanatory variables to analyse the
multicollinearity issue. In econometric literature, it is argued that the correlation level
of 0.80 or higher between the explanatory variable is a serious problem for model
specification (Gujarati 2009). Highly collinear variables will capture the same effect,
so both variables' inclusion is unrealistic and unjustified. The highest correlation is
between firm size and the size of its board, i.e., 0.644. The second highest
correlation is between firm size and gender diversity, i.e., 0.422. The values of
correlation between the variables mentioned above are well below the critical value,
i.e., 0.80. Hence, there are no multicollinearity issues for the variables considered in
the econometric model of the study. The non-existence of multicollinearity is further
supported by the results of the variance inflation factor (VIF) test reported in Table
3.6. The highest VIF value is 2.45 for firm size, which is well below the critical value,

i.e., A50.
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Table 3.4 Descriptive Analysis

Full Sample Large Firms Small Firms Manufacturing Non-Manufacturing
Variable (Panel A) (Panel B) (Panel C) Firms (Panel D) Firms (Panel E)
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std. Dev. Mean Std. Dev.

RnD 0.05 0.07 0.06 0.08 0.04 0.07 0.07 0.09 0.05 0.07
Gender_Diversity 0.21 0.15 0.25 0.13 0.16 0.16 0.21 0.16 0.21 0.15
Age_diversity 0.58 0.10 0.58 0.09 0.58 0.11 0.57 0.10 0.59 0.10
Nationality_Diversity 0.29 0.20 0.32 0.18 0.26 0.22 0.29 0.20 0.31 0.20
Education_Diversity 0.59 0.11 0.59 0.11 0.58 0.12 0.58 0.12 0.61 0.10
Tenure_Diversity 0.52 0.17 0.55 0.15 0.48 0.19 0.53 0.16 0.49 0.20
BoardsExp_Diversity 0.46 0.18 0.51 0.14 0.40 0.19 0.45 0.18 0.47 0.18
FinanXp_Diversity 0.32 0.14 0.29 0.14 0.35 0.14 0.32 0.15 0.32 0.13
BD_INDEX 0.05 2.88 0.01 2.96 0.01 2.76 0.02 2.99 0.001 2.77
Firm_Age 62.96 53.36 68.66 59.27 56.75 4528 7351 56.33 43.26 40.58
ROA 0.07 0.08 0.08 0.06 0.05 0.09 0.06 0.07 0.07 0.08
LEV 0.15 0.12 0.19 0.11 0.12 0.12 0.16 0.12 0.15 0.13
SIZE 14.68 2.00 16.18 1.37 12.99 1.04 13.58 1.97 14.87 2.05
Brd_Size 9.59 2.73 10.95 2.54 8.12 2.09 9.60 2.73 8.19 2.72
Brd_IND 63.61 1679 69.78 16.80 56.87 1394 64.86 17.14 61.26 15.85
Brd_Meet 8.67 2.83 8.74 2.98 8.59 2.67 8.74 2.78 8.54 2.91
Firms Years Observations 2813 1467 1346 1832 981

No. of Firms 245 120 125 159 86

Note: This table provides the descriptive view of variables of the study for the full (Panel A) sample and the four sub-samples (Panels Bto C), wherei Rn D ¢

is proportionate research and development,i Boar d s Ex p _Disv drhsi tdyiov er si t y cewmfiothdribcael i Bir sdn ¥p pBisthemnsi t vy
diversity of directfi®@bDs & NisEhedoaa digelsity smdeyp, & R O Aistlee, return on assets, fi L E \tdhe leverage structure of the

firm, A Br d _ Sis theesipe of the firm& board, A Br d _ lishh@ad independence, i Br d _ Mis the namber of board meetings

120



Table 3.5 Correlation Analysis

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Firm_Age 1
2 ROA -0.014 1
3 LEV 0.168 -0.193 1
4 SIZE 0.201 -0.028 0.339 1
5 Brd_Size 0.148 0.035 0.206 0.644 1
6 Brd_IND -0.008 0.012 0.145 0.381 0.201 1
7 Brd_Meet 0.001 -0.125 -0.011 0.054 0.030 -0.069 1
8 CEO_DUAL -0.119 0.002 0.071 0.138 0.195 0.183 -0.024 1
9 BoardsExp_Diversity -0.012 -0.009 0.114 0.375 0.285 0.238 -0.078 0.094 1
10 Tenure_Diversity 0.213 0.008 0.056 0.240 0.162 0.188 0.064 0.004 -0.011 1
11 Gender_Diversity 0.119 -0.036 0.176 0.422 0.272 0.307 0.029 0.025 0.188 0.226 1
12 Nationality_Diversity  0.129 0.042 0.112 0.223 0.233 -0.009 -0.080 -0.078 0.212 -0.020 0.152 1
13 Education_Diversity -0.022 0.002 0.043 0.111 0.114 0.087 -0.023 0.004 0.118 0.121 0.043 0.058 1
14 FinanXp_Diversity 0.065 -0.035 -0.033 -0.262 -0.270 -0.120 -0.022 -0.219 -0.122 -0.028 0.015 -0.065 -0.071 1
15 Age_diversity -0.051 -0.003 -0.014 0.029 0.104 -0.013 -0.060 0.080 0.043 0.000 -0.026 0.003 0.088 -0.031 1

Note: This table shows the correlation between the explanatory variables of the study, where, fi R O Ai® the return on assets, i L E \isothe leverage
structure of the firm, A Br d _ Sis thes Sze of the firm& board, i Br d _ liNddard independence, fi Br d _ Mis ¢he aumber of board meetings,
fBoar dsExp_Disvetrhse tdyiover si ty
fi B D _ | N DOsEhé board diversity index

of

di r e c tidri snéa nep p Drisivhe miwedsity gfidirectdrddfmanciab expentisd,s ,
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Table 3.6 Variance Inflation Factor Test for Multicollinearity

Variable VIF 1/VIF
SIZE 2.45 0.408
Brd_Size 1.85 0.540
Gender_Diversity 1.32 0.756
Brd_IND 1.31 0.761
BoardsExp_Diversity 1.25 0.798
LEV 1.21 0.829
Tenure_Diversity 1.17 0.852
FinanXp_Diversity 1.17 0.854
Firm_Age 1.16 0.865
Nationality _Diversity 1.16 0.866
CEO_DUAL 1.14 0.877
ROA 1.07 0.935
Brd_Meet 1.06 0.945
Education_Diversity 1.05 0.953
Age_diversity 1.03 0.967

3.6.3. Multivariate Results and Discussions

The relationship between board diversity and corporate R&D spending is analysed
by using the two-step System-GMM. Table 3.7 presents the results for the full
sample of the study, where three models are estimated. Model-1 analysed the
overall board diversity index to test the first hypothesis of the study. Model-2 is
estimated to document the moderating role of demographic diversity on association
between the cognitive diversity of the board and R&D investment. Model-3 is
estimated to check separately the association of each aspect of the board diversity

index with firmsé R&D spending.
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The results of Model-1 for board diversity confirm that there is a significant and
positive association between board diversity and corporate propensity to invest in
R&D projects. This finding supports the first hypothesis that aggregate diversity on
board, emerging from different features of the directors, boosts corporate R&D
spending. This result is also consistent with the findings of Bernile et al. (2018) that
a more diverse board is associated with higher R&D investment. This finding is also
in line with the argument that directors, as a group, serve the organisational learning
objective and help to improve the quality of the strategic decisions (BenZmar et al.

2013).

In Model-2, the moderating role of board demographic diversity on the relationship
between board cognitive diversity and R&D expenditure is estimated. Board
demographic and cognitive diversity indexes are included in the model, along with
the interaction term of both the variables. The results show a significant and positive
relationship between board cognitive diversity and firm R&D spending. This finding
supports the argument that a broader and more diverse information/cognition base
on the board of a firm will improve the quality of strategic and long-term decisions
through better guidance and monitoring of corporate actions. The association

between firm R&D investment and the demographic diversity variable is insignificant.

The results in Model-2 show that the interaction term of demographic and cognitive
diversity is significant and negative, which supports the second hypothesis of the
study. This finding confirms that demographic diversity negatively moderates the

A

relationship between board cognitive diversity andthel evel of firmsdé R&
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This finding is consistent with the faultline argument that demographic features of a
group are critical in forming negatively affecting subgroups of stereotypical thinking
(Aus o and At he rlayandMuiphaml998; Pgsthioma pnd Campion
2009). A diverse group/team brings multiple perspectives and ideas to the table
before reaching the final decisions. But in the presence of a rift in the group, the
consideration or value assigned to ideas might affect their positive contribution when

ideas come across a faultline (Knippenberg and Schippers 2007).

This study estimated Model-3 to see the relationship between R&D investment and
each component of board diversity individually. Board tenure diversity has a
significant and positive association with the level of firm R&D investment. A more
diverse board intermsofd i r e denuwergairt the benefit of a better understanding
of firm strategic concerns (due to long tenure) and out-of-the-box thinking (due to
short tenure) to find new ways to do things differently in comparison to its past line

of actions (Kesner 1988; Cramton and Hinds 2004).

Gender diversity has a significant and negative relationship with a firmé propensity
to invest in R&D. This finding is consistent with the argument that female directors
are more risk-averse. So, their presence on the board lowers the corporate spending
on R&D projects due to such projects' inherent risk factor. Otherwise stated, female
directors tend to be more conservative (playing safe) while deciding about R&D
investment to avoid aggressive risk-taking (Chen et al. 2016). The results for
individual aspects of aggregate board diversity confirm that these features singly do

not explain the corporate propensity to invest in R&D. In Model-3, most of the
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aggregate diversity index components are insignificant apart from tenure and gender
diversity. So these findings are consistent with the argument that it is not a single
feature of the board of directors; instead, it is the board's characteristics as a group
that contribute to producing quality decisions and eventually to improved outcomes

(Bernile et al. 2018).

The results for control variables in Table 3.7 show that firm age has a significant and
negative association with the levelof f i r ms & R&D spending, whic
the published literature (Choi et al. 2015; Midavaine et al. 2016). This finding
confirms that firms at an early age are more prone to spend on R&D activities as
growth is pivotal for their survival. More mature firms are more conscious of value
spending and are generally not receptive to aggressive risk-taking. So older firms
tend to spend less on R&D projects compared with younger firms which are in the

growth phase of their life cycle.

Firm performance (ROA) has a significant and negative association with R&D
investment. This finding is consistent with the argument that a firm's poor
performance pressure leadstoani ncrease i n executGrewees o r
2003); as they attempt to innovate their products and services, this results in higher
R&D spending (Barker and Mueller 2002). Leverage has a significant and negative
relationship with R&D spending. The board independence level has a significant and
direct association with firmsé propensity
consistent with the findings of Osma (2008) in the UK that firms having a more

independent board are less likely to apply cuts to their R&D spending. CEO duality
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has a significant and negative relationship with R&D investment, which is consistent
with the published literature (Guldiken and Darendeli 2016; Bravo and RegueraZ
Alvarado 2017). This finding confirms that, when the CEO holds a dual role in the
company, corporate investment in R&D activities is reduced due to the myopic

approach of top executives.

3.6.4. Additional Analyses

For robustness, and to check the consistency of the results obtained from the full
sample (Panel-A), this research repeats the analysis for the four sub-samples
relating to large-size and small-size firms, and manufacturing and non-
manufacturing firms. Table 3.8 shows the results for large firms (Panel-B) and small
firms (Panel-C). Table 3.9 presents the results for manufacturing firms (Panel-D)
and non-manufacturing firms (Panel-E). The results for aggregate board diversity
(board diversity index) show a significant and positive association with firm R&D

spending. This finding is similar across all the (four) sub-samples.

The results for cognitive diversity for sub-samples are also similar to those of the full
sample. Apart fromthe manuf act ur i rsgmplé, ithe madératian effect of
demographic diversity on the association between cognitive diversity and R&D
investment is consistent with the results from the full sample. The interaction term of
demographic and cognitive diversity is insignificant for the sub-sample of
manufacturing firms; however, demographic diversity is observed to have a

significant and positive association with R&D investment. The relationship between
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demographic diversity and R&D spending is insignificant in the rest of the three sub-
samples (large-size and small-size firms and non-manufacturing firms), which is

quite similar to the estimation for the full sample.

Taken together, as reported in Tables 3.7, 3.8 & 3.9, both the hypotheses of this

study are accepted. The result obtained from the two-step System-GMM confirms

that Dboard diversity is positively associ :
advocates the argument that the board (directorsé characteristics) as a group
contributes to improving the quality of decisions made that eventually lead to
sustained growth in the long run (Bernile et al. 2018). Cognitive diversity is found to

have a significant and positive association with R&D investment. However,
demographic diversity has an insignificant relationship with firmséspending on R&D
projects. The studyods resul ts confiyrm t
moderates the relationship between cognitive diversity and R&D investment, which
supports the second hypothesis. This findi
a rift within groups emerging from demographic differences lowers the level of the

group performance (Knippenberg and Schippers 2007). We have also tested the
hypothesis of the study through fixed/random effects estimation for full sample and

for all sub-samples. The results are not different than those estimated by two-step

System-GMM. For brevity we did not report these results.
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Table 3.7 GMM Results for Panel A (Full Sample)

Variable Model-1 Model-2 Model-3
Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob)
BD_INDEX 0.044 1.74 (0.083)*
Cogn_Diversity 0.059 1.68 (0.094)*
Demo_Diversity 0.032 0.77 (0.441)
Cogn_Diversity x Demo_Diversity -0.042  -2.32 (0.021)**
BoardsExp_Diversity 0.069 0.73 (0.466)
Tenure_Diversity 0.192 2.20 (0.029)**
Gender_Diversity -0.156  -1.65 (0.100)*
Nationality _Diversity -0.022  -0.25(0.803)
Education_Diversity 0.031 0.44 (0.661)
FinanXp_Diversity 0.056 0.69 (0.492)
Age_diversity 0.036 0.62 (0.537)
Firm_Age -0.032  -2.54 (0.012)** -0.023  -1.59(0.113) -0.030  -2.85 (0.005)***
ROA -2.394  -1.98 (0.049)** -2.544  -3.10 (0.002)*** -2.222  -2.00 (0.047)**
LEV -3.092 -1.82(0.070)* -1.285 -1.51(0.133) -2.301  -1.50 (0.135)
SIZE 0.149 1.38 (0.170) 0.012 0.12 (0.906) 0.171 1.63 (0.104)
Brd_Size 0.008 0.21 (0.836) 0.019 0.62 (0.538) 0.024 0.61 (0.542)
Brd_IND 0.011 1.65 (0.100)* 0.016 3.13 (0.002)*** 0.009 1.62 (0.106)
Brd_Meet 0.016 0.69 (0.488) 0.039 1.80 (0.074)* 0.006 0.28 (0.780)
CEO_DUAL -0.510  -1.95 (0.053)* -0.421  -1.79 (0.075)* -0.458 -2.11 (0.036)**
RND.1 0.726 11.06 (0.000)*** 0.667 19.38 (0.000)*** 0.765 13.54 (0.000)***
F-Stat (Prob) 57.03 (0.000) 149.68 (0.000) 135.92 (0.000)
Groups/Instruments 245/207 245/92 245/243
AR (1) (Prob-Value) 0.001 0.000 0.000
AR (2) (Prob-Value) 0.410 0.413 0.442
Hansen test (Prob) 0.123 0.129 0.326

Note: This table shows the two-step System-GMM results for the full sample (Panel A). All t-statistics reported are based on heteroscedasticity- and
autocorrelation-consistent (robust) standard errors. *; **, *** indicate the significance of variables at 10%, 5% and 1% degree of freedom level, respectively.

i BD_ | NDifE Xhé board diversity index measured by seven (three demographic and four cognitive features of the firm board) different
components/features, A Co gn _ Di vie the Iboarg cognitive diversity index measured by four different features, i De mo _ Di v &the bdarg 0
demographic diversity index measured by three different features, i Boar d Ex p _Diisertsh g y di r-boartdso exgefience tivermsity,
AFinanXp_ _Digetbetgbdbversity FMROALthe retarn om asseds (performance), it & & ¥sdeverage, i S| ZisHhe size of the firm,
fi Br d__ Si$ boarddsize, i Br d _ listb@add independence, fi Br d _ Mis lgoard meetings in a financial year, i CE O _ D Ui CED duality
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Table 3.8 GMM Results for Panels B & C (Large- and Small-Size Firms)

Large Firms' Sample Small Firms' Sample

Variable Model-1 Model-2 Model-1 Model-2

Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob)
BD_INDEX 0.177 3.00 (0.003)*** 0.172 2.33 (0.022)**
Cogn_Diversity 0.095 1.74 (0.084)* 0.216 2.23 (0.027)**
Demo_Diversity 0.066 1.58 (0.117) 0.043 0.55 (0.583)
Cogn_Diversity x Demo_Diversity -0.032 -2.12 (0.036)** -0.109 -2.30 (0.023)**
Firm_Age -0.070 -2.19 (0.030)*  -0.011 -1.57(0.118) -0.237 -2.62 (0.010)*** -0.188 -2.58 (0.011)**
ROA -1.060 -0.61 (0.545) 0.798 0.76 (0.451) -3.360 -1.00 (0.318) -1.992 -0.89 (0.377)
LEV -0.023 -0.01 (0.991) -2.701 -3.14 (0.002)*** -2.103 -1.89 (0.061)* -3.044 -2.03 (0.045)**
SIZE 0.410 1.25(0.213) 0.100 0.49 (0.627) 0.962 2.55(0.012)** 0.756 1.97 (0.051)*
Brd_Size 0.030 0.28 (0.782) 0.008 0.14 (0.887) 0.071 0.75 (0.456) 0.103 0.82(0.416)
Brd _IND 0.003 0.18 (0.859) 0.021 2.96 (0.004)*** 0.047 2.50(0.014)*  0.037 2.04 (0.043)**
Brd_Meet 0.129 2.49 (0.014)** 0.027 1.15(0.250) 0.194 1.59(0.115) 0.146 1.80 (0.075)*
CEO_DUAL -0.739 -0.99 (0.326) -0.422 -1.69 (0.093)* -3.524 -2.87 (0.005)*** -2.964 -2.56 (0.012)**
RNDx.1 0.520 11.73 (0.000)*** 0.636 4.41 (0.000)*** 0.887 6.06 (0.000) 0.849 7.46 (0.000)***
F-Stat (Prob) 44.77 (0.000) 71.08 (0.000) 42.80 (0.000) 32.88 (0.000)
Groups/Instruments 122/54 122/70 123/42 123/44
AR (1) (Prob-Value) 0.008 0.020 0.014 0.007
AR (2) (Prob-Value) 0.151 0.155 0.354 0.331
Hansen test (Prob) 0.372 0.246 0.554 0.465

Note: This table presents the two-step System-GMM results for the sub-sample of large- and small-size firms (Panels B & C). All t-statistics reported are
based on robust heteroscedasticity- and autocorrelation-consistent (robust) standard errors. *; **, *** indicate the significance of variables at 10%, 5% and
1% degree of freedom level, respectively.
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Table 3.9 GMM Results for Panels D & E (Manufacturing and Non-Manufacturing Firms)

Manufacturing Firms Non-Manufacturing Firn

Variable Model-1 Model-2 Model-1 Model-2

Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob) Coef. t-Stat (Prob)
BD_INDEX 0.074  2.28 (0.024)* 0.111 2.76 (0.007)***
Cogn_Diversity 0.070  1.99 (0.049)** 0.127 1.70 (0.092)*
Demo_Diversity 0.162 2.76 (0.006)**=* -0.112 -0.78 (0.437)
Cogn_Diversity x Demo_Diversity -0.003 -0.15(0.879) -0.073 -1.72 (0.089)*
Firm_Age -0.038 -2.70 (0.008)*** -0.016 -1.72(0.088)* -0.079 -2.80 (0.006)*** -0.044 -2.75 (0.007)***
ROA -1.380 -1.10(0.275) -1.287 -1.23(0.220) -3.258 -2.99 (0.004)*** -1.456 -1.42 (0.158)
LEV -0.354 -0.35 (0.725) -0.029 -0.05(0.963) -0.285 -0.19 (0.848) -3.751 -1.33(0.188)
SIZE 0.236 1.78 (0.077)* 0.191 1.29(0.201) 0.336 1.78 (0.078)* 0.840 2.07 (0.042)**
Brd_Size 0.021 0.39(0.701) 0.044 0.79(0.431) 0.159 1.92 (0.058)* 0.403 1.51(0.134)
Brd_IND 0.002 0.27 (0.790) 0.017 2.26 (0.025)** 0.003 0.35(0.728) 0.039 1.91 (0.059)*
Brd_Meet 0.021 0.60 (0.550) 0.004 0.15(0.881) 0.037 1.09 (0.279) 0.043 0.63(0.532)
CEO_DUAL -0.825 -2.03 (0.044)** -0.378 -1.50(0.134) -0.250 -0.42 (0.673) -0.068 -0.10(0.921)
RND¢.1 0.785 12.99 (0.000)*** 0.737 8.44 (0.000)*** 0.560 4.09 (0.000)*** 0.651 5.13 (0.000)***
F-Stat (Prob) 57.14 (0.000) 36.80 (0.000) 30.42 (0.000) 66.56 (0.000)
Groups/Instruments 159/129 159/79 86/65 86/69
AR (1) (Prob-Value) 0.000 0.000 0.013 0.010
AR (2) (Prob-Value) 0.290 0.300 0.594 0.617
Hansen test (Prob) 0.169 0.181 0.131 0.502

Note: This table presents the two-step System-GMM results for the sub-sample of manufacturing and non-manufacturing firms (Panels D & E). All t-statistics
reported are based on heteroscedasticity- and autocorrelation-consistent (robust) standard errors. *; **, *** indicate the significance of variables at 10%, 5%
and 1% degree of freedom level, respectively.

130



3.7. Summary of the Chapter

The corporate propensity to invest in R&D is critical for firm growth in the long run.
Allocation of funds to R&D projects is a key strategic decision. As these projects are
inherently risky, management might refrain from investing in them, particularly when
they have a myopic approach. Such an approach by the management potentially
halts the firm& growth in the long run, which is not in line with shareholders' interests.
To protect the sharehol dersé stakes,

employing the right level of monitoring and providing resources to improve the quality
of strategically important decisions such as R&D investment. The board of a firm
works as a team to make decisions by using the information and versions from
collective deliberations. Therefore, it is more relevant to consider the contributions
of the attributes of the corporate board as a whole (Barker and Mueller 2002; Chen
2014). So, this study's focus is to investigate the relationship between board diversity
and a fir moé $or R&D anpestment. fThis research also probes the
moderating role of the board's demographic diversity in the relationship between

cognitive diversity and R&D investment.

By analysing a sample of UK-listed non-financial firms, this research observes a
significant positive relationship between board diversity and the level of R&D
investments. A more diverse board draws its conclusions from a variety of inputs
and richer information, which helps the firm to position its strategic directions better

and eventually leads to sustained growth in the long run. This result is consistent
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with the argument that the corporate board functions as a group and the board
member s6 <characteri stitiesd eaalslieomntsidov eqd waliir fy

diversity is found to have a significant and positive association with R&D investment.

However, this study has observed an insignificant relationship between demographic
diversity and firmsdspending on R&D projects. So, it can be argued that board
functional/cognitive diversity is more relevant to influencing corporate decisions
regarding R&D investment than is demographic diversity. Moreover, this research
finds that demographic diversity negatively moderates the association between
cognitive di versity and R&D i nvestment.
Ar gume nt & withih groupsy emérging from demographic differences, lower
the group performance (Knippenberg and Schippers 2007). The results obtained
from the full sample also hold for the sub-samples of large-size and small-size firms

and for manufacturing and non-manufacturing firms.

This research has made the following contributions to board-diversity and R&D-
investment literature. In the UK context, this is a pioneering study, documenting
empirical evidence on the role of board diversity in corporate R&D spending.
Furthermore, consistent with the groupds ¢

a comprehensive board diversity index by considering a wide range of cognitive and

demographic attributes. 't provides empir.
collectively contribute to the firmbés stre
line with the iFaul tl ine Argumento in the organi
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literature, this study adds to the existing body of knowledge on board diversity and
R&D investment by documenting evidence that unproductive division within a group
(corporate board), arising from demographic attributes (demographic diversity),

negatively affects the association between cognitive diversity and R&D investment.

The findings of this study have implications for the corporate sector. From the
investorsé(shareholdersd point of view, this study provides insight into those aspects
of board diversity that are more relevant to influencing the decisions made by top
executives. This research suggests that companies should consider two things while
deciding on the composition of the board. First, they should focus more on the board
attributes as a whole than on a particular (single) characteristic. Second, firms should
put more emphasis on functional/cognitive diversity on the board and carefully strike

the right balance of demographic composition to enhance the board's performance.

As with any research, this study has its limitations which can serve as an avenue for

future research. This study has been conducted in the UK setting, where corporate-
governances codes aance xopals8idhisstady'sifiodingspnhyy

not apply to settings where corporate-governance codes are rules-based.
Additionally, analysis of a multi-country sample is warranted for more generalizability

of findings regarding the role of board diversity in corporate strategic decisions such

as R&D investment. The next chapter is on the third empirical essay which focuses

on the association bet we en i ndependent directorso

investment.
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Chapter 4

The Associationbet ween Direct-Boardd Mul

Sitting, Tenure, Financial Expertise, and R&D Spending

4.1. Introduction

Corporate investment in R&D activities is regarded as a key force for establishing or
improving the market's competitive advantage (Kor 2006; Gentry and Shen 2013).
Considering the strategic importance of firm spending on R&D activities, researchers
have studied the factors motivating this investment (Bushee 1998; Lee and O'neill
2003; Munari et al. 2010). A part of the research in this broad segment of the
literatur e f ocuses on the role of the board of
to invest in R&D (e.g., Baysinger et al. 1991; Chen and Hsu 2009; Fernandez 2015;

Chen et al. 2016; Guldiken and Darendeli 2016; Bravo and RegueraZAlvarado 2017).

It is well established in the literature that corporate spending on R&D initiatives
carries adverse consequences for executives in term of exposure to increased risk
and probable decay of short-term performance (David et al. 2001; Sanders and
Carpenter 2003). Considering the strategic importance of corporate R&D
investment, the board of directors operates to control the opportunistic conduct
(short-termism) of managers (Fama and Jensen 1983a) in R&D initiatives to

safeguard the stake of the shareholders. The directors help to minimise the conflict
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of interest between shareholders and managers by monitoring and guiding the

decisions on R&D investments (Kor 2006).

Researchers have documented the fact that directors lacking in human capital (skills
and knowledge) and social capital (connections to the external environment) often
fail to oversee and advise the management (Kor and Sundaramurthy 2009). Chen
(2014) and Bravo and RegueraZlvarado (2017) analysed the role of directorsd
capital (human and social) in decisions concerning R&D initiatives. They focused on
the characteristics of board members (inside and outside) as a whole. However,
independent directors (hereafter INDs) carry greater responsibility and potential to
exhibit their relevance and pursue the agenda of shareholders (Ducassy and
Montandrau 2015). BenZAmar et al. (2013) reported that INDs improve board

efficacy and thereby make significant contributions to strategic decisions.

Further, Dalziel et al. (2011) documented that the attributes (characteristics) of
executives and independent directors have a differing influence on the corporate
propensity for R&D spending. They also advocated separate analysis of outside
directors for better insight and understanding their influence and contributions in the
corporate outcomes. So this study is motivated to analyse the contributions of
independent directors shaped by their tenure, multiple-board sitting and financial
expertise in decisions regarding investment in R&D endeavours. Based on the

arguments developed above, the following research question is posed.
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Research Question: How does independent directors' board tenure, multiple

directorships, and financial expertise inf

The role of independent directors in corporate outcomes carries significant
importance. Owing to their contributions, the corporate-governance codes around
the world require/recommend the majority presence of INDs on boards. The
empirical literature reports a positive contribution of INDs to firm value and to
sharehol dersdé interest p r otheeaadlet of independent i s
director so6 astdifferentlyucongpared svithathode of inside directors
regarding key corporate strategic decisions (Dalziel et al. 2011). Further, Nguyen
and Nielsen (2010) assert that INDs are regarded as valuable for shareowners not
only because of their impartial approach, but also because of their expertise, skills
and abilities, which they apply to guide and monitor the managers. Therefore, the
purpose of this study is to investigate the role of certain characteristics of INDs
(tenure, multiple-board sitting and financial expertise) in specific firm policy, i.e. R&D

investment.

The role of directors6tenure on a particular board has received significant attention
in corporate-governance literature. It is argued that knowledge about the firm gained
through experience is critical for the board members to make effective decisions
(Zahra 1996; Kor and Mahoney 2000). However, it is also asserted that the extended
presence of INDs may reduce the efficacy of the monitoring employed by them

(Musteen et al. 2010; Hillman et al. 2011). Hence this study focuses on probing the

136



role of INDsGtenure in R&D investment decisions by analysing the tenure in stages
(early, median, and mature/senior) to reflect better on arguments of agency and

resource-dependence theory.

The literature presents two competing views on directorsd presence on several
boards; one thought upholds the positive contributions of multiple directorships by
virtue of better reputation for monitoring, capabilities and rich external connections
(Ferris et al. 2003; Perry and Peyer 2005). Another view emphases the detrimental
aspect of directors having a presence on several boards in the form of a lack of
commitment and time constraints hindering them from focusing on every
appointment (Core et al. 1999; Fich and Shivdasani 2006). Therefore, consistent
with the agency theory and the resource-provision view, this study aims to explore

the influence of INDsémultiple-b oar d si tting on firmsé

Financial expertise on boards has been given significant importance since the
financial crises of the early 1990s and of 2007-08. A large body of literature has
documented that financially expert directors contribute to strengthening board
effectiveness (Dechow et al. 1996; Karamanou and Vafeas 2005; Krishnan 2005)
and improving firmsé p e r f oKrismaam 2085; Francis et al. 2012). Considering
the contributions of INDsO financial expertise in minimising agency conflict and
improving board efficacy, the current study focuses on investigating the relationship

between financially expert INDs and firms propensity to invest in R&D activities.

137

R&D



By analysing the sample of the UK-listed firms for the period from 2005 to 2018, this
study finds that the median tenure of INDs is positively associated with the level of
af irmdés spending on R&D. Though economical |
tenure of outside directors is observed to have a negative relationship with R&D
investments. INDs with three or fewer board appointments are found to promote the
corporate propensity to invest in R&D projects. However, outside directors
connected to more than three boards at a time are observed to be counter-productive
for the level of R&D investment made by the firm. This relationship exists due to the
busyness factor (commitment to too many boards) which impairs their oversight
function. Further, this research finds that INDso financial expertise is negatively

associated with corporate R&D investments.

The current study makes the following theoretical and empirical contributions. Using
an integrated theoretical approach, this research supports the view of Hillman and
Dalziel (2003) that the combined model of resource-dependency theory and agency
theory helps in the better understanding of the contributions of INDs in corporate
strategic decisions such as R&D investments. This study extends the existing
empirical literature by considering the board tenure of independent directors as
previous studies have studied the role of the board as a whole in R&D investment
decisions. Further, this study decomposes the role of different phases of INDs in
shaping firm propensity to spend on R&D activities. Following Vafeas (2003), the
current study has specifically considered the median (central tendency), and the

senior and junior (lowest & highest ranges) tenure as a measure of dispersion. This
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approach facilitates better reflection on both agency theory and resource-

dependence theory in the role of INDs on firm decisions concerning R&D investment.

Further, this study contributes by empirically documenting the evidence around
busyness (weak monitoring) and competence/expertise (better resources, hence
improved monitoring, and guidance) by categorising INDs into two groups? based on
the number of directorships held. This approach helps to link the views of agency
theory and RDT to the role of INDsdmultiple directorships in corporate strategies for
R&D investment. The findings of the study confirm that skills and capabilities which
independent directors acquire from their connections to several boards serve to
promoteaf i r mds R&D spending if these dir
monitoring role. This study also extends the existing body of literature on the role of
financially expert board members regarding R&D investments by empirically
documenting that increasing the number of INDs with financial expertise results in a

decay in the level of corporate R&D investment.

The rest of this chapter is structured as follows. Section 2 presents the theoretical
background, and the third section provides an account of related literature,
hypotheses, and the conceptual framework. Section 4 lays out the research design,

the research model, and the measurement of the variables. The fifth section presents

2 The first group has three or fewer directorships and the second group has more than three
directorships
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the results of the empirical analysis and the discussion stemming from those results.
Section 6 concludes this research by highlighting key findings, contributions, and the

study's limitations, so as to guide future investigations.

4.2. Theoretical Background

Corporate investment in R&D activities is the foundation of competitive advantage
and crucial tof i r ms 86 s uc c e sus (Gentry ahchShen 12@18; ¢anchez-
Famoso et al. 2014). It is asserted that R&D investment leads to positive outcomes
for firms, such as increased firm value (Hall et al. 2005; Shah et al. 2013) and better
capabilities to innovate (Jiang et al. 2013; Wu 2013). Despite the benefits connected
with investment in R&D activities for shareowners, executives usually refrain from
investing in R&D for multiple reasons. First, there is little assurance regarding the
ultimate payoff from investment in R&D endeavours, as these projects involve higher

uncertainty and chances of failure (Baysinger et al. 1991).

Second, the fruits of funds consumed by R&D activities accrue only in the long run,
while this investment negatively influences the performance of the firm in the short
run (David et al. 2001; Sanders and Carpenter 2003). Third, cutting down the
expenditure on R&D activities artificially increases the level of earnings (Bushee
1998) and results in a stabilising of the stock returns (Chakravarty and Grewal 2011).
There is therefore the possibility that executives will have to face uncertain outcomes
regarding funds invested in R&D, so they consider R&D investment as a sunk cost

(Kor 2006; Wu 2008). It is argued that, to improve short-term performance indicators,
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top-tier management can decrease the fund flow to R&D activities (Cheng 2004).
Considering the conflict of interest between shareowners and managers regarding
investment in R&D activities, the decisions on R&D initiatives give rise to an agency

conflict (David et al. 2001).

Consistent with agency theory, the corporate board operates to minimise the agency
conflict and to ensure (through monitoring) that managers operate the company in a
way that maximises the o wn e r s 6 (Jensea &nd Meckling 1976; Hillman and
Dalziel 2003). Agency theorists are of the view that directors must also oversee the
implementation of a strategy to control the opportunistic action of executives at the
cost of shareholders (Pugliese et al. 2009). Thus, the board of directors may
contribute to certain strategies connected to firm performance, such as promoting

investment in R&D activities.

However, it is argued that the monitoring role alone (agency-theory view) is not
sufficient to understand the potential contributions of directors in key strategic
decisions such as R&D (Kor 2006), and that their expert input and advice
significantly contribute to the framing and making of strategically important decisions.
I n other words, Adirectors ar e §¢Adams ahd
Ferreira 2007: 218). This role of the board is rooted in theoretical arguments based
on the pioneering work of Pfeffer and Salancik (1978) about resource dependence.
Resource-dependence theory (RDT) emphasises the board as a source of critical

resources, abilities, and skills, which is at the corporation's disposal for enhanced
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performance (De Villiers et al. 2011). So it is essential to understand the
contributions of directors to decisions relating to R&D investment through the lenses

of both agency and resource-dependence theory (Hillman and Dalziel 2003).

The proponents of resource dependence have deliberated on the significance of
directorsdé6 soci al and human capital a
for the firm. From the resource-provision point of view, the directors can make
significant contributions to corporate strategy (Pugliese et al. 2009). The board of
directors assists in preparing and implementing strategy as directors minimise the
uncertainties of a strategic decision by connecting the firm to its external
environment (Kor 2006; Nicholson and Kiel 2007; Haynes and Hillman 2010).
Consistent with RDT, it is contended that vigilance employed by directors without
pertinent resource can undermine board effectiveness (Kroll et al. 2008). A lack of
adequate resources constrains the intellectual deliberation by directors over

contributing to complex decisions such as R&D investments.

RDT also explains that the board's human capital determines how the board exploits
its governing tools to present the company and translate the ideas of the members
and their resources into quantifiable results that ensure the survival and growth of
the organisation (Dalziel et al. 2011). Specific knowledge and skills constitute the
human capital that directors bring into the organisation, acquired through education
and through professional and real-life experience in the corporate setting. Social

capital is linked to the ability of managers to obtain resources through networking,
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which can come through working on multiple boards at a time (Chen 2014). To
minimise environmental uncertainty and boost investment in R&D endeavours,
numerous resources (such as information, financial expertise, and corporate

experience) are required from outside directors (Chen and Hsu 2009).

Moreover, directors skills, knowledge and connectivity with external environment
determine how they do monitoring and provide the necessary guidance to the
management of a firm (Dalziel et al. 2011). They further argued that board monitoring
i's not merely the outcome of directorsod ir
directorsdé capital (human and relational) .
capital (resource) and independence better explain the board influence on decision
of a firm (Hillman and Dalziel 2003; Dalziel et al. 2011). Therefore, building on an
integrated agency and resource-dependence theoretical approach this study
examines the association between INDs tenure, financial expertise, presence on

multiple boards, and R&D investment.

4.3. Literature Review and Hypotheses Development

4.3.1. Independent Di r e c tTenurs 6

l ndependent directorsd6 tenure s fadesider
resources they employ to guide strategically important decisions. Directorsécapacity
to oversee and contribute to firm strategy improves as a result of better skills and

capabilities, which accrue with growing tenure (BenZAmar et al. 2013). Consistent
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with RDT, directors gain knowledge and improve their capabilities, which helps them
to scrutinise the feasibility of the ideas and plans presented by the management.
This knowledge results in better formulation and implementation of R&D plans as
INDs can precisely assess innovation and research and development decisions,
provided they are more familiar with the dynamics and emerging opportunities of the

firm and the industry as a whole (Kor and Misangyi 2008).

Directors with a long tenure on the board are expected to be better informed and
therefore more able to evaluate strategically important decisions, keeping in view
their short- and long-term outcomes (Zahra 1996). Moreover, such directors have
more skills, capabilities, and competence (Vafeas 2003). Hence, these directors'
presence can contribute to minimising the
difficulties or to the assessment of specific concerns. Short-tenured or newly elected
directors might not be able to exercise effective oversight because of a hesitancy to
fi r otleekb o g or@ lack of acquaintance with corporate procedures (Mallette and
Fowler 1992). Being an impartial actor, their strength to monitor is expected to build

with time (Park and Shin 2004).

Contrary to the resource view (RDT), in the context of agency theory, a longer tenure
of outside directors undermines their independence and oversight capacity (Hillman
et al. 2011) and, as a result, the role of the board in monitoring and advising the
management on identifying opportunities for firm growth (Hambrick 1995). The

extended tenure of INDs develops professional intimacy with executives, which
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affects their fiduciary role (Vafeas 2003). Moreover, outside directors having a long
tenure on a corporate board makes them less receptive to the external environment
and information and increases their commitment to a specific view about the
company (Boeker 1997). Such directors are less prone to producing new ideas and
to bringing about strategic change (Golden and Zajac 2001); hence, they might not

encourage strategies aimed at fostering R&D investment.

Empirical literature has documented the role of board tenure in firm strategy and
performance. Researchers found that directorséboard tenure at a firm has an impact
on its performance and decisions (Mcintyre et al. 2007; BenZAmar et al. 2013).
Carpenter and Westphal (2001) reported that the tenure of directors positively affects
their participation in decisions carrying strategic importance. Kim et al. (2014) found
that the tenure of INDs is positively related to firm performance and investment.
Guner et al. (2008) have documented that outside directorsdlength of service on a
particular board negatively influences the investment-to-cashflow sensitivity and is

positively related to firm investment.

Vafeas (2003) found that the extended tenure of INDs lowers firm performance. Niu
and Berberich (2015) observed that a longer tenure of INDs is associated with lower
monitoring strength and higher governance issues, which supports the view of
agency theorists. Independent directorsoé e
association with the performance of the firm (Kim et al. 2014). The literature provides

mixed evidence regarding the effect of directorsétenure on corporate R&D spending.
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In the US context, Kor (2006) reported that the extended service term of top
executives negatively impacts firm spending on R&D. Using a sample of technology-
intensive firms, Dalziel et al. (2011) documented that the tenure of directors is not
related to firmsopropensity to spend on R&D activities. Similarly, using a dataset of
both high and low-tech (large) US firms, Bravo and RegueraZAlvarado (2017) found
that directors6(average) tenure is not associated with R&D investments. Although,
with lengthy service on a particular board, the unique firm knowledge acquired by
INDs enables them to better counsel and advise the management, it is expected that
extended tenure impairs independence and monitoring, which can influence R&D-
investment decisions. In line with the arguments presented in the above sections,

the following hypothesis is formulated.

Hypothesis 1: The association between independent directorsdétenure and R&D

investment varies across different phases.

4.3.2. Independent Di r e c tMaltipteéBoard Sitting

Directors serving on multiple boards at a time can aid the firm in strategic decisions
(such as R&D) through the vital resources they bring on board. Consistent with RDT,
directors having appointments on several boards can bring greater expertise,
connections and knowledge (Ferris et al. 2003; Perry and Peyer 2005). These
directors can significantly influence the process of decision-making in a firm due to
their ability to give strategic advice on handling various issues (Carpenter and

Westphal 2001). Such directors are equipped with better knowledge and information,
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which can be critical in minimising external-environment uncertainty and in
assessing the viability of R&D-investment plans (Kor and Sundaramurthy 2009).
Specifically, directors serving on multiple boards are more familiar with the systems
and structure of a firm, thereby aiding and promoting R&D activities (Dalziel et al.
2011). Further, a presence on several boards at a time allows a director to develop
networks, which can help in the obtaining of financial resources critical to financing

corporate R&D activities (Hillman and Dalziel 2003).

Proponents of agency theory contend that directors having a presence on too many
boards makes them over-committed and consequently compromises their capacity
to perform their monitoring role, ultimately having a negative impact on the value of
the firm (Fich and Shivdasani 2006). Directors serving on multiple boards have less
time to fulfil their monitoring duties (Core et al. 1999). Serving on too many boards
can reduce the commitment of directors to a particular firm and negatively impact
t hat decisiomsdlei and Deng 2014). Because board members must review
new strategies for every company, in order to fulfil their oversight and advisory role,
a commitment to several boards adversely affects their oversight function and
consequently firm performance (Kor and Sundaramurthy 2009). These detrimental
aspects of multiple directorships can become more apparent during strategic
decisions. Hence, from the perspective of agency theory, directors who are too busy

may not contribute to promoting investment in R&D activities.
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The extant literature holds that directorséconnections through multiple-board sitting
can (to a certain threshold) enhance firm value. However, directorship on too many
boards has detrimental effects on corporate performance (Ferris et al. 2003; Perry
and Peyer 2005; Fich and Shivdasani 2006). Directors sitting on several boards are
perceived to employ weak monitoring. Falato et al. (2014) reported that directorso
busyness is directly associated with inadequate monitoring and with lower firm value.
Carpenter and Westphal (2001)d oc ument ed t h adificidterlockltasa r s 0

positive effect on the strategic decisions of a firm.

Moreover, having directors serving on several boards is helpful in identifying
strategies for improving firm growth (Kor and Sundaramurthy 2009). Interlocking ties
of directors are positively related to R&D investment (Chen 2014). Bravo and
RegueraZlvarado (2017) reported that directorsépresence on multiple boards is
beneficial for corporate R&D activities; however, too many board commitments
(directorships) adversely affect R&D investments. Studies conducted by Chen
(2014) and Bravo and RegueraZlvarado (2017) in the US context have mainly
analysed the whole board and have not distinguished between inside and outside
directors. However, Dalziel et al. (2011) have documented that executive and
independent directors' attributes (characteristics) have a differing influence on the
corporate propensity to spend on R&D. So, they advocated analysing inside and
outside directors separately to gain better insight and understanding of their role in

strategic decisions.
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Consistent with the argument of Dalziel et al. (2011), this study examines the role of
i ndependent mulipla-beardt sitting 6in decisions concerning R&D
investments. From the RDT perspective, INDs connected to several boards may
better promote corporate R&D investments through using their competence,
knowledge, and connections. On the other hand, consistent with agency theory, a
presence on too many boards may make INDs over-committed. Hence, they have
|l ess time to focus and review each firmos
results in weak monitoring and may adversely affect corporate R&D initiatives. In line

with the discussion in previous sections, the following hypothesis is developed.

Hypothesis 2: Independent directors sitting on multiple boards are

positively/negatively associated with investments in R&D activities.

4.3.3. Independent Di r e c tFimanesia Expertise

Advising and monitoring the top executives of a firm are two critical functions
performed by any corporate board (Jensen 1993). Consistent with agency theory,
the board members mitigate agency conflicts and protect the interests of
shareowners by performing an oversight role. In line with RDT, the service role
requires counselling and guiding the top executives in the process of strategic
decision-making (Mintzberg 1983). The resource-provision function considers the
board as an essential channel to assist managers in obtaining resources critical to
the firm (Pfeffer and Salancik 1978). The monitoring and resource-provision roles of

the board members are not mutually exclusive, and the presence of financial
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expertise strengthens these roles. The financially expert board members potentially
help the firm to analyse investment opportunities better and can guide the

management regarding strategic investments.

A large strand of the empirical literature on directorséfinancial expertise is centred
around the quality of financial information and disclosure (e.g.,Park and Shin 2004;
Dhaliwal et al. 2010; Cohen et al. 2013; Zalata et al. 2018). It is documented that
having financially expert directors on the board/audit committee strengthens board
efficacy and is significantly related to the quality of financial information. These
directors also positively contribute to the performance of the firm (Francis et al.
2012). Firms having financially expert directors on their board are less likely to be

associated with internal control issues (Krishnan 2005).

Another stream of literature has documented that, in addition to financial information
(earnings and disclosure quality), the financial expertise of board members affects
corporate policies. Guner et al. (2008), using a sample of US non-financial firms,
found that the contributions of financially expert directors to firms may not
necessarily be beneficial for the shareholders. They documented that these
directors' presence gives better access to external finances, particularly to those
firms which are not financially distressed, and which have fewer investment
opportunities. Additionally, such directors are not found to improve corporate

investment. This study probes the role of financially expert independent board

members regarding a specific corporate policy, ie, R&D i nvestment .
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financial expertise is one of the critical factors that can affect a board's effectiveness.
Such directors can better comprehend financial information, guide the management
on financial matters (Francis et al. 2015), and also facilitate the obtaining of external
finances (Guner et al. 2008). So, it is expected that INDs having financial expertise
bring rich resources to the board to monitor and guide strategic decision such as
R&D investment. Based on the discussion above, this study has framed the following

hypothesis.

Hypothesis 3: The financial expertise of independent directors is positively

associated with firmsdéd spending on R&D act
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4.3.4. Conceptual Framework

Independent Directors

Figure 4.1 Conceptual framework Tenure
Multiple-Board Sitting
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4.4. Data and Research Methodology

4.4.1. Research Model

This study analyses the dataset of multiple firms observed over several years.
Therefore, the study tests the hypothesis by panel data modelling. The baseline
eguation estimated in this paper uses the fixed/random-effects model to control time-
and firm-specific effects. For choosing between random and fixed effects, this
research implements the recommendation of the Hausman test. If the Hausman
orthogonality test confirms the association between individual effects and other
regressors, then fixed-effects is the most appropriate model for unbiased
estimations; otherwise, estimation obtained by applying random effects is more

consistent (Greene 2003).

Corporate-governance studies have highlighted and documented evidence of the
endogeneity issue in the empirical model used (e.g., Wintoki et al. 2012; Akbar et al.
2017). So, this study has checked the consistency of results estimated by the
fixed/random-effects model by controlling for the potential endogeneity issue in the
empirical analysis by using the generalised methods of movements (GMM)
approach. In a dynamic panel model, the OLS estimators become biased when the
lagged term of the dependent variable is correlated with the firm fixed effect. It is
possible to eliminate the firm-level fixed effect through the use of fixed-effects
modelling, but the transformation to control the unique effect of the firm will still
exhibit the association between the modified lag term of the dependent variable and

the error term.
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Additionally, when the explanatory variables are endogenous, there is the possibility
of a correlation between explanatory variables and the error term. Hence, the
estimators obtained through fixed-effect and OLS will be inconsistent. A solution to
address these issues is the use of dynamic model GMM estimators. This analysis
approach can control the firm fixed effects through first-difference modification and
through adjusting for bias as mentioned above (Arellano and Bond 1991). So, it is
argued that, in the existence of endogeneity, it is more appropriate to use System-
GMM than any other method for panel data analysis (e.g., fixed effects, OLS

estimators) to avoid inconsistent or biased estimators.

The estimation of the GMM system applied in our analyses transforms all the
regression factors through differencing. Then, based on the further supposition that
the first differences of the instrument variables are not related to the fixed effects, it
includes more instruments aimed at improving efficiency. In other words, it
constructs a system of two equations, one in level and the other in the differences,
then combines the conditions of the moment for each of them, in which instruments
of endogenous variables are lagging in the level and differences (Roodman 2009).
This approach relies on the lag terms of the dependent variable and predictor, which
are utilised as instruments. This study considered the lags of R&D (dependent
variables) to document the dynamic impact of the past occurrence of R&D on the
current level of firm spending on research and development endeavours, along with
governance and financi al v -&dentifjany tedretionslda n s e n

used to ensure the validity of the instruments employed. This research used the
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Hansen test instead of the Sargan statistic for instrumentso validity because it
provides a more consistent diagnostic in the presence of heteroscedasticity and
autocorrelation (Roodman 2007). The study used Arellano and Bond (1991) AR (1)
and AR (2) statistics to decide about first- and second-order serial autocorrelation.
The absence of second-order serial autocorrelation is the condition for the goodness

of System-GMM estimates.

This study uses the following econometric models for panel data analysis to test the

study hypothesis.
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For robustness and to control the endogeneity issue, the following dynamic

econometric model (tow-step System-GMM) is used.
YEO | TYEO 1 "OAOT Cp " OAOI Cc¢ 41 DAIT
I 4181 Of 41 1TGg). &ET 8P
_000,9Qi & 600 OrO g8 ‘ - € €

Where fi R n Dstresearch and development expenditure, i R n..Id is the lag of the

dependent variableandfi Br d _ S tisrihg draportion of INDs having three or fewer
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board appointments. A Br d _ S trapmgs&ris the proportion of INDs having more
than three board sittings. A T n r _ nsdnedian tenure, A T n r _ $srthre dongest
tenure value, and A T n r _ Jisitherminimum INDG sgenure value. i | ND _ Fiisn X p 0
the proportion of INDs having financial expertise. i CON T _ F is thenfirm-level
control variables (firm age, size, leverage, and performance). i CON T _ GGhe
corporate-governance control variables (board size, board meetings, CEO duality,
board independence). In the above equation, the subscript fi iisdthe cross-section
and fi tisdhe time observed in the model. fibo is the loading factor (coefficient) of the
independent variables (variables of interest). In the equation, fi & tepresents the
coefficient of firm-level control variables and fi 0 & the coefficient of corporate-
governance control variables. ii X0 represents the exogenous variables (governance
and financial variables). i @ captures the unobserved firm effect. fito is the error
term (unobserved phenomena) of the model. This study winsorised the continuous

variables at 1 and 99 percentiles to deal with extreme observations in the dataset.

4.4.2. Variables Measurement

Consistent with prior literature, the dependent variable (R&D expenditure) is
measured by the total value of the R&D expenses scale by the volume of sales
revenue of the respective year (Dalziel et al. 2011; Chen 2014; Chen et al. 2016;
Chu et al. 2016). Following Ferris, Jagannathan, and Pritchard (2003), INDs6
multiple-board sitting is proxied by two measures by focusing on level of professional
commitments as a director. First, it is measured as the proportion of INDs sitting on

three or fewer boards in each year. Second, it is measured as a proportion of INDs
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holding more than three board positions each year. Following Vafeas (2003), this
study splits the INDs6tenure into three groups: the tenure of the most senior director,
median tenure of INDs, and the tenure of the most junior director in a year for any
firm. Following Minton et al. (2014), directors are categorised as financial experts if
they have worked in an executive position in a financial institution (bank, insurance
company, investment companies, funds), or worked in non-financial firms in key
finance positions (treasurer, CFO, accountant, finance executive, vice president
finance). Consistent with previous studies in this domain (e.g., Kor 2006; Dalziel et
al. 2011; Chen 2014; Bravo and RegueraZAlvarado 2017), this study included certain
firm- and governance-level control variables which are observed to have an influence
on the corporate propensity to invest in R&D. Control variables include firm age,
performance, firm size, leverage, board size, board meetings, board independence,
and CEO duality. The definition of all variables, including control variables, is given

in Table 4.1.

Table 4.1 Measurement of Variables

Variable Symbol Measurement Proxy

Dependent Variable

Corporate research and development
RnD spending divided by total sales
(mi ssing data i s

Research and
development expenditure

Independent Variables

Number of INDs sitting on three or
Brd_Stngl  fewer boards divided by the total
number of INDs on the board

| N Draudtiple-board
sitting
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INDsé6tenure

INDs6financial expertise

Control Variables

Firm age

Firm performance

Leverage

Firm size

Board size

Board independence

Board meetings

CEO duality

Brd_Stng2

Tnr_mdn

Tnr_Snr

Tnr_Junr

IND_FinXp

Firm_Age

ROA

LEV

SIZE

Brd_Size

Brd_IND

Brd_Meet

CEO_DUAL

Number of INDs sitting on more than
three boards, divided by the total
number of INDs on the board

The median tenure of INDs for a
specific year

The maximum tenure of an
independent director during the year
under observation

The minimum tenure of an
independent director during the year
under observation

Number of INDs having financial
expertise, divided by the total number
of INDs on the board

Age of firm is proxied by the number
of years since its incorporation (since
it was founded)

Proxied by return on total assets
(ROA)

Leverage is proxied by proportionate
long-term debt to the total assets of
the firm

The size of the firm is proxied by the
log value of total assets

Number of directors on the board of
the firm in a year

Proportion of directors that are
independent and have no connection
to the company except through the
board

Number of board meetings in a year

Binary variable r
the CEO is also serving as chair of the
board; other wise
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4.4.3. Sample Description

The final sample of this study is comprised of non-financial firms listed on the London
Stock Exchange. The sample period ranges from 2005 to 2018. Initially, this study
considered all listed non-financial firms as part of the sample. The study drops those
firms which did not report R&D expenditure over the entire sample period. After
merging financial data with governance data obtained from BoardEx, the final
sample is reduced to 176 firms and 2239 firms-years observations. Previous studies
in this area have mainly analysed high-tech (large) firms (e.g., Kor 2006; Dalziel et
al. 2011; Chen 2014). Although Bravo and RegueraZlvarado (2017) consider both
high- and low-tech firms, they too used the sample of large firms only. This study
has used a larger sample (2239 firms-years observations) by considering all listed
firms (low- and high-tech) on the London Stock Exchange. Data for all the financial,
and some of the corporate-governance, variables (board independence, CEO
duality, board size and board meetings) is collected from DataStream. The data
regarding key variables, i.e., INDsécharacteristics, namely tenure, board sittings, and

financial expertise, is extracted from BoardEX.

Tables 4.2 and 4.3 show the distribution of the sample across industries and years.
The sample of the study is extracted from eight industries. The major representation
of the sample comes from industrials firms (30.91 per cent), whereas basic material,
technology, and consumer-staples industries (16.03, 12.64, and 12.42 per cent,
respectively) have the second-largest representation. The energy industry has the

lowest representation in the sample, i.e., 4.78 per cent. Table 4.3 shows that firms
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are distributed normally across the years. This study divides the full sample into two
sub-samples, comprising high-tech and low-tech firms, to check the consistency of
the results. Following Kile and Phillips (2009) and Bravo and RegueraZAlvarado
(2017), this research classified firms as high-tech firms where the first three digits of

their SIC codes are 283, 357, 366, 367, 382, 384, 481, 482, 489, 737, and 873.

Table 4.2 Sample Distribution Across Industry

Industry Name No. of Firms Firms-Years Obs Percentage
Basic Materials 29 359 16.03
Consumer Discretionary 15 178 7.95
Consumer Staples 22 278 12.42
Energy 9 107 4.78
Healthcare 16 220 9.83
Industrials 53 692 30.91
Technology 23 283 12.64
Telecommunications 9 122 5.45
Total 176 2239 100

Table 4.3 Sample Distribution Across Years

Sample Year Firm-Year Obs Percentage
2005 131 5.85
2006 137 6.12
2007 146 6.52
2008 155 6.92
2009 160 7.15
2010 165 7.37
2011 166 7.41
2012 166 7.41
2013 169 7.55
2014 172 7.68
2015 171 7.64
2016 170 7.59
2017 167 7.46
2018 164 7.32
Total 2239 100
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45. Results and Discussions

4.5.1. Descriptive Statistics

Table 4.4 shows the descriptive statistics of the variables of the study. For the full
sample, the average spending on R&D is 0.054, measured as the proportion of R&D
expenses to sales. This is consistent with the average spending of R&D reported by
(Shah et al. 2013). As expected, the average expenditure of high-tech firms on R&D
activities is higher than that of low-tech firms, showing the higher inclination of
technology-intensive firms to invest in R&D initiatives, which is in-line with the
observations of Bravo and RegueraZAlvarado (2017). For all sampled firms, on
average, 40.3 per cent of INDs have board presence on three or fewer boards, while
32.9 per cent of INDs sit on more than three boards in a given year. Taken together,
nearly 72 per cent of the total numberof| NDs ar e serving on oth
apart from the board of the firm under observation. Consistent with observation of
Fich and Shivdasani (2006) the higher proportion of INDs having presence on
several boards is indicating their busyness which potentially impair their monitoring
role. The average other-board sittings of INDs for the sub-sample of high- and low-
tech firms are not much different from the average multiple-board presence of INDs

for the full sample.

The average median tenure (Tnr_mdn) of INDs for all sampled firms is 5.07 years,
and in the sub-samples it is 5.71 and 4.76 years for high-tech and low-tech firms,
respectively. Though this study consider the INDs tenure in three different phases

however, the average (median) tenure of outside directors (INDs) is consistent with
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the one observed by (Horton et al. 2012). The average maximum tenure (Tnr_Snr)
of INDs is 12.24 years for all sample firms. The high-tech firms6INDsGaverage tenure
is longer (13.55 years), as compared with (11.61) years for low-tech firms. The
average shortest tenure of INDs (Tnr_Junr) is 1.38 years for all sampled firms. The
sub-samples of high- and low-tech firms shows the average shortest tenure of INDs
as 1.48 and 1.34 years, respectively. On average, the proportion of financially expert
INDs is 0.24 for all sampled firms. However, high-tech firms have a higher proportion
(0.258) of such directors, compared with low-tech firms (0.227). This proportionate
representation of financially expert INDs is similar as observed by (Kim et al. 2014;

Minton et al. 2014).

4.5.2. Correlation Analyses and Multicollinearity Diagnostic

The correlation matrix of explanatory variables in Table 4.5 shows the strength of
correlations between explanatory variables. The maximum value of correlation is
0.636 between firm size (SIZE) and board size (Brd_Size). The second highest
correlation is observed between the two measures (Brd_Stngl and Brd_Stng2) of
INDs sitting on multiple boards, which is 0.623. Both these values are well below the
maximum correlation threshold of 0.80 which is an indication of high collinearity
between variables and results in the multicollinearity issue in the specified model
(Gujarati 2009). The variance inflation factor test in Table 4.6 further confirms the

absence of the multicollinearity issue among the modelled variables, where the

hi ghest VIF value is 4.07, which is again

162



Hence, it is concluded that the analysis of this study has no multicollinearity issue

for the modelled variables.

Table 4.4 Descriptive Analysis

Full Sample High-Tech Firms Low-Tech Firms
Variable (Panel A) (Panel B) (Panel C)
Std. Std. Std.
Mean Dev. Mean Dev. Mean Dev.
RnD 0.054 0.062 0.096 0.073 0.032 0.044
Brd_Stngl 0.403 0.174 0.423 0.187 0.394 0.166
Brd_Stng2 0.329 0.183 0.323 0.181 0.332 0.184
Tnr_mdn 5.076 2.775 5.711 3.041 4.767 2.581
Tnr_Snr 12.245 7.940 13.550 7.468 11.610 8.087
Tnr_Junr 1.383 1.453 1.475 1.514 1.338 1.421
IND_FinXp 0.240 0.202 0.258 0.196 0.227 0.205
Firm_Age 65.756 52.736 53.664 47.040 71.641 54.345
ROA 0.074 0.075 0.085 0.081 0.068 0.071
LEV 0.157 0.121 0.145 0.121 0.164 0.121
SIZE 14.810 2.090 15.061 2.269 14.688 1.986
Brd_Size 9.764 2.757 10.080 2.969 9.610 2.636
Brd_IND 0.638 0.172 0.668 0.188 0.623 0.162
Brd_Meet 8.643 2.867 9.348 3.048 8.300 2.710
Firms-Year Obs. 2239 733 1506
No. of Firms 176 56 120

Note: This table shows the descriptive statistics of the full sample and the sub-samples of high- and

low-tech firms, where A R n Di® the ratio of research and development expenditure to sales,

i Br d_ Stis el groportion of INDs sitting on three or fewer boards, i Br d _ Stisthe 0
proportion of INDs sitting on more than three boards,A Tnr _ nmdsn 6ol NDs &6 mefdTirmarn_Srerndir
i s | Nngdststendreoin a given year, i T n r _ Jis the shortest tenure of IND in a given year,

i | ND_ Fiismthepportion of INDs who are financial experts, i R O Ai®the return on assets,

fi L E M0 leverage structure i S| Zi& 6rm size, A Br d _ Sis board size, A Br d _ | iNtBed
independence of the board, i Br d _ Mis the namber of meetings held by the board,
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Table 4.5 Correlation Analysis

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Firm_Age 1
2 ROA -0.029 1
3 LEV 0.129 -0.233 1
4 SIZE 0.176 -0.075 0.355 1
5 Brd_Size 0.126 0.007 0.217 0.636 1
6 Brd_IND -0.020 0.038 0.178 0.417 0.243 1
7 Brd_Meet -0.013 -0.128 0.022 0.065 0.029 -0.096 1
8 CEO_DUAL -0.154 -0.014 0.039 0.126 0.176 0.207 -0.032 1
9 Brd_Stngl -0.036 -0.078 0.109 0.062 0.017 0.299 0.037 0.096 1
10 Brd_Stng2 0.046 0.025 0.109 0.409 0.280 0.222 -0.060 0.012 -0.623 1
11 Tnr_mdn -0.066 0.104 -0.015 0.084 0.164 0.162 -0.159 0.263 0.162 -0.074 1
12 Tnr_Snr -0.023 0.113 0.031 0.160 0.212 0.185 -0.088 0.231 0.189 0.025 0.542 1
13 Tnr_Junr -0.082 0.079 -0.137 -0.272 -0.199 -0.120 -0.057 0.041 -0.014 -0.214 0.435 0.130 1

14 IND_FinXp 0.070 -0.016 0.166 0.556 0.307 0.348 0.001 0.014 -0.038 0.547 -0.070 0.036 -0.260 1
Note: This table provides details on the state of correlation between explanatory variables, where i R O Aithe return on assets, fi L E Vsdeverage structure i S| Zis€E 6
firm size, i Br d _ Sis lwoardsize, i Br d _ lisNti2zdndependence of the board, i Br d _ Mis ¢éhé @umber of meetings held by the board, A Br d _ Stimtlgel o
proportion of INDs sitting on three or fewer boards, i Br d _ S timtlye pimportion of INDs sitting on more than three boards, A T n r _ misl INDsdmedian tenure,

i Tnr _ $AND& longest tenure in a givenyear, A T nr _ Jisithersiortest tenure of IND in a given year, i | N D _ F iisnth¢€ proportion of INDs who are financial
experts
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Table 4.6 Variance Inflation Factor Test for Multicollinearity

Variable VIF 1/VIF
Brd_Stng2 4.07 0.246
Brd_Stngl 3.24 0.309
SIZE 2.68 0.374
IND_FinXp 2.06 0.486
Tnr_mdn 1.95 0.514
Brd_Size 1.79 0.558
Brd_IND 1.7 0.588
Tnr_Snr 1.54 0.648
Tnr_Junr 1.49 0.672
LEV 1.23 0.815
CEO_DUAL 1.17 0.857
ROA 1.11 0.898
Firm_Age 1.09 0.917
Brd_Meet 1.07 0.931

4.5.3. Multivariate Results and Discussions

This study applied the fixed/random-effects model, depending on Hausman-test
recommendations, to analyse the relationship between R&D investments and INDs6
tenure, multiple-board sitting, and financial expertise. Table 4.7 presents results for
three models estimated for the full sample, and for high-tech and low-tech firms,
respectively. To test the first hypothesis, this study analysed the tenure of INDs in
three stages. The median tenure (Tnr_mdn) of INDs is observed to have a
significant and positive relati ons tnefyl
sample and for the sub-sample of high-tech firms. The early (Tnr_Junr) and
extended tenure of INDs (Tnr_Snr) is found to have an insignificant and negative

association with R&D across all the models. These findings are consistent with those
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of (Vafeas 2003; Musteen et al. 2010), which said that extended tenure of INDs is

detrimental to shareholderséand company interests.

Our results confirm that INDs in the early stages of their tenure are less likely to
create an impact through their monitoring of a firmo strategic decisions such as R&D
investments. This is in line with the findings of Vafeas (2003) that, during early
tenure, these directors are less involved in oversight activities compare with INDs
with median tenure. However, INDs employ better monitoring as their tenure on a
particular f i r bodrdgrows as they become better acquainted with the firm. This
finding supports the view that INDsébetter skills and greater knowledge about a firm
help them to discharge their fiduciary (monitoring) responsibilities more efficiently.
On the other hand, this study's findings support the thought that the extended tenure
of INDs leads to their compromising their monitoring function. Therefore, despite
having better knowledge and greater capabilities, they are less likely to contribute to

protecting shareholders' interests by promoting firm spending on R&D initiatives.

The results shown in Table 4.7 support the second hypothesis of the study that INDs
sitting on multiple boards are associated with a firmé propensity to spend on R&D
projects. This study tested this hypothesis using two measures of INDs sitting on

multiple boards to better reflect on theoretical (resource-provision and monitoring)

argumentsaboutdi r ect or sé competence and busyness

that INDs having a presence on three or fewer boards (Brd_Stng1) are significant
and positively associated with firm spending on R&D activities across all three

samples analysed. However, the results for the full sample and for the sub-sample
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of high-tech firms show that directors sitting on more than three boards (Brd_Stng2)
are significant and negatively related to corporate R&D investments. These results
are consistent with the findings of (Ferris et al. 2003; Falato et al. 2014) that directors6
commitments to several boards impair their monitoring function and ultimately lead
to a deteriorationinf i rm val ue and s h aprdower hunberssob i nt
multiple-board sittings (Brd_Stng1), our findings support the theoretical assertion of
better monitoring (agency-t heory vi ew) due t oapdbiMi€&sadd s upe
connections to the external environment (RDT view), which promote R&D
investments. As these directors need to review every firm's unique strategy, INDs
committed to too many boards (Brd_Stng2) fail to allocate enough time to each
company, leading to poor monitoring. In such circumstances, despite having better
skills, INDs do not contribute positively to strategic decisions such as R&D

investments.

The results presented in Table 4.7 support our third hypothesis on the role of INDs6
financial expertise in shapingfirmsé pr opensity to spend on R&
finds that financially expert INDs (IND_FinXp) are significant and negatively
associated with the level of R&D investments, which is consistent with the findings
of Guner et al. (2008) and Minton et al. (2014). Guner et al. (2008) reported that
INDséfinancial expertise negatively influenced corporate investment. They asserted
that financially expert INDs, coming mainly from financial institutions, are associated
with lower corporate investment, thereby serving the interests of lenders (banks),

instead of shareholders, by not channelling funds to highly risky projects. The
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