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Abstract
This study analyzes the determinants of the annual compensation of directors
belonging to the boards of the Spanish companies that constitute the IBEX 35 stock
index. We investigate the importance of observed and unobserved heterogeneity
in explaining director compensation. Based on a three-level mixed effect model,
our analysis includes time-invariant random effects at company and manager level
as determinants of director pay. We find that company effects explain 30% of the
variation in director pay, while company and director effects taken together explain
77% of that variation. Our findings suggest that the characteristics of the company, in
terms of activity sector, size and financial performance, and the professional attributes
of the director (especially the role within the board), influence the compensation
received. In addition, some directors and companies show random effects (either
positive or negative) that significantly separate them from the expected compensation
estimated from the fixed part of the model.

Keywords Director compensation · Mixed effects model · Firm and director levels ·
Listed companies

JEL Classification M12 · M21 · D22 · C13

1 Introduction

Director remuneration is a recurrent topic of discussion among workers, trade unions
and political parties. On the one hand, it is easy to criticize the large amounts of
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money these individuals receive compared to average salaries, while on the other
hand, it seems fair that the people who have made value creation possible receive a
part of it.

Although in the literature there are different opinions about the fair/unfair com-
pensation to the BoD (board of directors), today nobody doubts their contribution to
the growth and development of companies. Therefore, beyond compensation, aspects
such as the role and contribution of the BoD are important in themselves. In this field,
Nicholson and Newton (2010) analyze the effectiveness of the board from the per-
spective of directors and senior managers, identifying the impact of board members’
profiles and the way in which boards operate on their performance.Meanwhile, Valero
and Lucas (2011) state that a board providing professional and highly qualified exec-
utives provides confidence to markets, which facilitates access to both credit and new
commercial markets.

This study tries to measure the main determinants of directors’ compensation in the
Spanish economy during the period 2015–2017. The literature on Spain is very scarce
in this field—see, for instance, Manzaneque et al. (2011), García Martín and Herrero
(2019), Acero and Alcalde (2020) and Melón et al. (2020). The mixed model that
we propose in order to estimate the compensation received by an individual member
of a BoD as a function of his/her personal attributes and the firm characteristics can
be derived from the hedonic theory of wages rooted in the seminal work of Rosen
(1974)—see also Eisfeldt and Kuhnen (2013) and Cahuc et al. (2014). Like these
authors, we view directors as hedonic goods with multidimensional skill bundles,
whosewages are determined analogously to the prices of the hedonic goods. Chiappori
et al. (2010) show that hedonic models are canonically equivalent to matching models.

Aswe could expect, linked to the empirical side of hedonic theory, there are an abun-
dant number of references that include regressions of director compensation on firm
and individual characteristics, such as Core et al. (1999), Johnston (2002), Cordeiro
and Veliyath (2003), Frydman and Saks (2010), Graham et al. (2012), Sonenshine
et al. (2016), Matveyev (2017) and Edmans et al. (2017), among others. Frequently,
they are panel, mixed or pooled regressions with data of different time periods, often
including fixed or random effects; as we will see later, we focus on mixed models
in this study. Usually, director compensation is expressed in logarithms, and so the
coefficients of the regressors (for example size, gender dummy, etc.) are interpreted
as elasticities or semi-elasticities depending on whether the corresponding explana-
tory variable is expressed in logarithms or in levels. Frequently, these regressions use
lagged variables, for instance measures of past firm performance.

In these references using regression analysis, one or more variables indicate the
director category (CEO, Chairman, CFO, internal–external directors, etc.). The most
widely used measure for firm size is the market capitalization; however, assets, sales
(or revenues) and number of employees are also considered. Regarding size, some
regressions also use variables associated with mergers and divestitures. The director’s
talent is measured using indicators such as career paths, public reputation, educational
attainments, and so on. As measures of firm performance, we find the return on assets
(ROA), the return on equity (ROE), the stock market return, and the market-to-book
ratio, among others. In addition to the level of firmperformance, director compensation
is also related to its volatility, usually measured by the standard deviation of returns
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over a period of time. Director compensation is also linked to different measures which
try to reflect the quality of corporate governance, such as the structure of the board
(board size, proportion of external directors, independent or affiliated status, etc.), the
ownership structure (percentage of executive and other director’s ownership, external
blockholders, etc.), the number of directorships the executive holds in other firms,
and the use of external peer benchmarking in setting executive compensation. Finally,
regressions also consider other director characteristics such as age, tenure, internal or
external promotion, gender and board attendance, and other firm characteristics such
as industry classification, diversification and R&D intensity.

In addition to hedonic/regression models, the literature on director compensation
has made use of other models which are not in the focus of this paper, but have an
important relation to our hedonic approach. Successive developments of assignment
models applied to the director labor market have explained the positive assortative
matching in the relation between individual talent, firm size and firm performance, to
which we referred earlier—see, for instance, Rosen (1981, 1982), Terviö (2008) and
Gabaix andLandier (2008). Frydman andSaks (2010) andGabaix et al. (2014) reassess
the validity of this model from a long-term perspective and make an update after the
Great Recession, respectively. Two-sided matching models have been employed by
Matveyev (2016) to estimate the mutual preferences of firms and directors, and by
Pan (2017) to analyze match specificities, driven by complementary elements of firm
and director attributes. According to Roth (2015), the process of finding the best pro-
fessionals responds to a two-sided matching process with asymmetric information,
since the applicants (potential directors) have a lot of information on the companies
(revenue, employees, debt, sector, ROE, etc., including the remuneration to their cur-
rent BoD), while the companies do not know all the characteristics of the potential
directors (training, experience, economic aspirations, personal interests, etc.), creating
a problem of unrevealed asymmetric preferences. This asymmetry is the base of the
head-hunting firm’s business.

The extensive literature onoptimal contracting andprincipal–agentmodels analyzes
the relation between director compensation and firm performance mentioned above.
Edmans and Gabaix (2009, 2016) and Edmans et al. (2017) survey this literature,
whereas Frydman and Jenter (2010) survey the empirical evidence. In addition, Jensen
et al. (2004) review history, analyses and recommendations related to institutional
aspects and, finally, Rosen (1992) combines the assignment and contract–agency–in-
centive issues.

To estimate the determinants of directors’ compensation, a three-level model has
been applied. This kind of econometricmodel assumes that the data have a hierarchical
structure; the model recognizes the existence of such data hierarchies by allowing for
random components at each level in the hierarchy. In our estimation, the fixed portion
of the model is based on the characteristics of both the company and the directors
currently holding the positions, while the random portion considers the existence of
individual effects at the company and director level. Six different models have been
proposed, depending on the structure of the random portion. The preferred specifica-
tion has served to analyze the effect of the different regressors considered on directors’
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compensation and to measure intraclass correlations. Our flexible model lets us com-
bine directors and CEOs in the same analysis, since we control for the category within
the board and for unobserved heterogeneity at the company and individual level.

This kindof analysis is relevant for listed companies, since if their directors are being
compensatedbelow themodel prediction, they could become the target of head-hunting
firms,whichwillmake themproposals to change their boards for othermore interesting
and lucrative ones, thereby depriving the company of their talent and contribution. If,
on the contrary, companies are overpaying, they will be reducing their bottom line
unnecessarily, thus increasing overheads. The model is also important for top-level
directors who are seeking to develop their careers in the field of listed company boards,
since it provides themwith information on the value of their personal and professional
features, as well as on how to complete their experience and qualifications in order to
increase their success in the boardroom.

This study, rather than analyzing a specific aspect of directors’ market, attempts
to offer a consistent econometric estimation of the determinants of directors’ com-
pensation in the Spanish economy. The main contributions are three: (1) to contrast
the non-validity of the hedonic remuneration model with equally efficient workers
through a mixed econometric model; (2) to employ multilevel regression analysis to
explain the compensation of a board member in the Spanish economy (a field barely
explored so far); and (3) to show that unobserved heterogeneity at the level of compa-
nies and individuals must be controlled when explaining director compensation. The
fixed coefficients of the mixed model (on observable characteristics of the companies
and their directors) are compared with the existing international literature. The model
has been applied to the largest Spanish listed companies (IBEX 35), which has been
possible thanks to the transparent information on directors’ remuneration in Spain
in the recent past. This information comes from public and accessible sources, such
as companies’ annual reports and the annual transparency reports published by the
Comisión Nacional del Mercado Valores (CNMV, National Stock Market Commis-
sion).

The rest of the paper is structured as follows: After the introduction, Sect. 2 reviews
the existing literature on director compensation, Sect. 3 briefly develops the theoretical
background of our empirical study, while Sect. 4 describes both the data sample, with
variables at individual and company level, and the multilevel methodology. Section 5
applies themultilevel framework to the compensation of the directors of Spanish listed
companies. Finally, Sect. 6 highlights the main conclusions.

2 Related literature

A director is any person who belongs to the BoD of the company. The mission of the
BoD is to define the long-term strategy of the company, establishing the necessary
control mechanisms to ensure that it is accomplished. On the other hand, the Steering
or Executive Committee (EC), whose members are called executives, is responsible
for resolving the company’s operational or tactical issues, which must align the com-
pany’s operation with the mandates set by the board. Regarding the BoD categories,
those directors who are also members of the EC (performing executive functions) are
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called “Executive directors” or, simply, “Executives”; the rest of them are considered
non-executive directors. In the literature review we offer below, we will refer first to
the vast literature on executive directors’ compensation (including CEOs and other
executive directors), and then to the literaturemore specific to non-executive directors’
compensation.

The literature on executive directors’ compensation has spanned several important
topics in economics, such as contract theory, corporate finance, corporate governance,
labor economics and income inequality, and is the object of a sizable number of
surveys, for example, Rosen (1992),Murphy (1999, 2013), Abowd andKaplan (1999),
Johnston (2002), Core et al. (2003), Jensen et al. (2004), Aggarwal (2008), Bertrand
(2009), Edmans and Gabaix (2009, 2016), Frydman and Jenter (2010), Frydman and
Saks (2010) and Edmans et al. (2017). These studies cover theoretical issues, empirical
evidence, historical and institutional perspectives, and directions for future research.
Most of this literature on executive compensation refers to the US case, although there
are also a number of studies for other countries. The empirical studies cover a temporal
span of approximately the last 80 years.

In the literature that analyzes the effect of personal and firm characteristics on exec-
utive compensation, the relation between the individual’s talent, the firm’s size and
the firm’s performance occupies a prominent place. For example, Cahuc et al. (2014,
p. 184) state that when there is positive assortative matching, the most efficient CEOs
are hired by the largest firms, which enables them to benefit from higher wages. They
also point out that small differences in talent between highly talented individuals give
rise to wide differences in remuneration. As Rosen (1981) points out, this property is
characteristic of the remuneration of superstars, whether they are CEOs of large com-
panies, sports figures, journalists or lawyers. The aforementioned relation also appears
in Himmelberg and Hubbard (2000), Terviö (2008), Gabaix and Landier (2008), Chen
(2017), Jung and Subramanian (2017) and, from amore critical point of view, in Elson
and Ferrere (2013). Sonenshine et al. (2016) offer a review on this issue.

According to Frydman and Saks (2010), Gabaix et al. (2014) and Edmans et al.
(2017), from the mid-1970s, both executive compensation and firm size grew rapidly
before the financial crisis, decreased during the crisis, and rebounded afterward, always
at quite similar rates. Previously, since 1936, compensation grew at a slower rate than
the firm’s size. Under the optimal contracting view, there is a positive correlation
between executive compensation and firm size because larger firms attract more tal-
ented executives and can pay them more because their productivity is amplified by
firm size (Edmans and Gabaix 2016). In addition, Bebchuk and Grinstein (2005) find
an asymmetry between increases and decreases in size: While increases in firm sizes
are followed by higher executive pay, decreases in firm sizes are not followed by
reductions in such pay. Alternatively, under the rent extraction view, larger firms are
harder for the board to monitor and offer more opportunities for executives to skim
(Bebchuk and Fried 2003).

Falato et al. (2015) have studied, for CEOs, the relation between executive compen-
sation and talent. They construct somemeasures (“credentials”) which reflect publicly
observable signals of CEO skills based on the quality of CEOs’ educational and pro-
fessional track records and on their external reputations. These authors find that better
credentials are positively correlated with CEO compensation and firm performance.
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For its part, Matveyev (2017), following Bloom and Van Reenen (2007), reports a
positive correlation among wages, skills and the quality of management practices.
Another discussion arises on the generalist or specific nature of executives’ talent,
abilities and skills, and its relation with compensation, which points to a pay pre-
mium for generalist talents—see, for example, Murphy and Zabojnik (2006), Elson
and Ferrere (2013), Cremers and Grinstein (2014), Liu and Guo (2017) and Frydman
(2019).

The relation between executive compensation and firm performance has also been
subject to debate, being possible to identify two points of view: “pay for performance”
and “pay without performance.” For instance, Sonenshine et al. (2016, p. 1475) state
that the financial crisis appears to have altered the determinants of CEO compensation
toward pay for performance versus other factors (such as firm size). Rosen (1992),
Hall and Liebman (1998), Core et al. (2003), Bertrand (2009), Frydman and Jenter
(2010) and Essen et al. (2012) seem also close to the “pay for performance” stand-
point, whereas Bebchuk and Fried (2004, 2005), Djankov et al. (2008), or Bell and
Van Reenen (2016) place the emphasis on the “pay without performance” perspec-
tive; for example, for Bebchuk and Fried (2005), managerial power has played a key
role in shaping executive pay. Related to the control of this managerial power, other
papers such as Jensen and Murphy (1990), Jensen et al. (2004), Essen et al. (2012),
Sonenshine et al. (2016) and Bell and Van Reenen (2016) stress the importance of
strong shareholder governance, and the development of formal and informal institu-
tions protecting investors, to align executives’ with shareholders’ interests.

Another concept framed within the pay-for-performance topic is the one of “pay
for luck” (introduced by Bertrand and Mullainathan, 2001), where luck is defined as
observable shocks on performance that are beyond the executive’s control—Cremers
and Grinstein (2014), Bell and Van Reenen (2016) and Chen (2017), among others,
have also employed this concept. Aswewill show throughout this work, ourmultilevel
methodological scheme allows us to identify these types of shocks which, in our
opinion, may even be beyond the company’s control.

We turn now to the literature on non-executive directors’ compensation. The deter-
minants of non-executive directors’ compensation have been the object of a specific
literature, along with other related issues such as its design and structure, the role that
non-executive directors perform on the board, and the efficiency of the system—see,
for example, Brick et al. (2006), Farrell et al. (2008), Ting (2016) and Fedaseyeu
et al. (2018). In general, the role that the independent directors play on behalf of
the shareholders stands out. For example, Ryan and Wiggins (2004, p. 498) claim
that “The general consensus in both the popular press and the academic literature is
that an independent board of directors results in more effective corporate governance.
Researchers and practitioners suggest that inside board members, large boards, CEOs
who also chair the board, and entrenched CEOs result in less independent and less
effective boards of directors.” For their part, Hahn and Lasfer (2011, p. 590–591) state
that “the recognition that accomplishment of the tasks of the board rests on the shoul-
ders of non-executive directors was in conjunction with the recognition that executive
directors had conflicts of interest that could jeopardize shareholders and stakeholders,
but not necessarily that non-executive directors had similar conflicts.”
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In the literature on non-executive directors’ compensation appears the concept of
excess compensation (Brick et al., 2006; Farrell et al., 2008; Ting, 2016), which is
defined as the deviation from the predicted market level of the director compensation
for a given firm. This market level is modeled as a function of firm characteristics that
the board may consider when determining director compensation—our study offers
empirical evidence on this overcompensation.

The determinants of non-executive director compensation are not so different from
those of executive directors, and even, in some cases, the references do not distin-
guish between them. Individual’s talent, and firm’s size and performance also occupy
a prominent place. With regard to talent, for example, Fedaseyeu et al. (2018) ana-
lyze in detail whether outside director compensation is tied to skills and experiences
that enable them to perform board duties (expertise hypothesis), or whether it is tied
to their loyalty to the CEO (friendliness hypothesis). Bugeja et al. (2016) find that
non-executive director compensation is associatedwith the director’s reputation, expe-
rience and connectedness.

The firm’s size appears as a positive determinant of non-executive director compen-
sation in a number of studies—see, for example, Hempel and Fay (1994), Ryan and
Wiggins (2004), Brick et al. (2006) and Bugeja et al. (2016). These papers relate size
to the need of the company to monitor and the difficulty of the directors’ tasks derived
from firm complexity. There are some exceptions such as Cordeiro et al. (2000), who
find no effect of firm size. Other factors increasing the required director’s effort and
involvement, such as growth, risk, diversification (multinational diversification in par-
ticular) and the number of board meetings, are considered in Meeks and Whittington
(1975), Hempel and Fay (1994), Cordeiro et al. (2000), Bugeja et al. (2016) and Ting
(2016). It is expected that these factors increasing director’s effort and involvement
will be positively related to director compensation, but in some empirical studies the
relation is unexpectedly negative. For example, Bugeja et al. (2016) find a negative
effect of growth and an inconsistent effect of risk.

The relation between non-executive director compensation and firm performance
has generated a lot of literature, including other associated aspects. Cordeiro et al.
(2000) (for outside directors) and Ryan and Wiggins (2004) find a positive impact of
firm performance on director compensation. Hahn and Lasfer (2011) discuss the com-
plexity of this question and the difficulty in measuring the effort, contribution and/or
performance of non-executive directors. Nevertheless, they find the literature related
to non-executive directors strongly supportive of some sort of remuneration which is a
function of performance and effort (to align non-executive directors with their duties
and make boards more efficient in undertaking their duties). On the contrary, Hempel
and Fay (1994) and Bugeja et al. (2016) argue that organization performance does not
appear to be significantly related to non-executive director compensation.

Brick et al. (2006) analyze simultaneously the relations between CEO compensa-
tion, outside director compensation and firm performance. First, they find a significant
positive relationship between CEO and director excess compensation. Second, they
also find evidence that excess compensation (of directors and CEOs) is associated
with firm underperformance. They argue that this evidence is consistent with exces-
sive compensation due to mutual back scratching or cronyism. However, Ting (2016)
has a different point of view, stating that firms reward directors and supervisors in
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order to retain their valuable human capital and that there is a robust positive effect of
excess compensation on future firm performance. Given that directors and supervisors
are rewarded for future success, their excess pay may not be considered all that bad.

Another factor which has received particular attention in the non-executive director
compensation literature is the ownership structure (i.e., stockholdings by directors and
executives). Cordeiro et al. (2000, p. 273), for outside directors, test empirically the
hypothesis that “in firms with a higher degree of inside ownership, both executives and
directors have a greater incentive to maximize stock returns and thus do not require as
much motivation from compensation plans.” Chen and Keefe (2018), for the case of
China, find that director compensation is negatively related to ownership concentration
and state ownership, and conclude that director compensation practices that differ
from western practices are shaped by different ownership structures. These authors
also find that director busyness (directors who hold more than two directorships at
the same time) positively influence director compensation and related directors (non-
independent directors holding positions in both the listed firms and controlling firms)
negatively influence director compensation.

Cordeiro et al. (2000, p. 273) consider the effect of “externalmonitoring of directors
by institutional and other activist investors, and by security analysts. These exter-
nal monitors scrutinize director and manager decisions more closely and potentially
increase the possibility of costly lawsuits against the board. In view of the greater
director effort elicited by increased external monitoring, directors might well require
higher compensation.” He finds some support for this proposition.

There are still some other factors that may affect the compensation of non-executive
directors, such as tenure (Ryan and Wiggins 2004; Chen 2017) with a positive influ-
ence, gender (Chen 2017, who does not find any effect) or liquidity (Bugeja et al. 2016,
who find a positive effect). Finally, and from a more general point of view, Hempel
and Fay (1994) state that market-driven compensation systems are the dominant form
used by large organizations to pay outside directors, with a major goal being the attrac-
tion and retention of these directors. For these authors, the best way to identify the
appropriate level of compensation for directors would be to survey other corporations.

3 Theoretical background

Perfect competition in the labormarkets is compatiblewithwage heterogeneity as long
as some jobs are more demanding than others (for example, because they require more
skills) and some workers are more willing to accept these kinds of high-demanding
jobs than others. Perfect competition assures that these requirement differences are
compensated by wage differentials. This is the essence of the hedonic theory of wages,
in which there is a market for each kind of job corresponding to a certain batch of
labor conditions and required skills.

Following Cahuc et al. (2014), in this section we briefly describe a hedonic model
of remunerations which can be applied to the BoD. Let us suppose an economy where
there exists a continuum of jobs, each requiring one unit of labor but a different
combination of features v. This variable v is a synthetic measure of the required skills
and the non-wage conditions of the jobs—conditions such as accident risk, hours

123



On directors’ compensation: a multilevel analysis of Spanish listed…

of work and environment. Mathematically, v can be seen as a vector with as many
coordinates as characteristics has the job position. For the sake of simplicity, let us
divide v into environment characteristics e, routine skills r and cognitive skills c and
keep the first two {e, r} constant. The productivity of each type of job y is an increasing
and concave function of the job cognitive skill requirements c, y = f(c), with f´(c) >
0, f´´(c) < 0, and f(0) = 0. Productivity (y) has a particular definition: It corresponds
to the maximum or efficient production associated with each set of attributes {e, r,
c} net of any costs occasioned by employment, except those related to remuneration.
For example, if we interpret c as a measure of managerial competences, jobs more
demanding of those competences have higher productivity in our model. A worker
with information about all job vacancies, and enjoying perfect mobility, is able to
search in different markets and choose the vacancy which provides the greatest utility
or satisfaction. The optimization problem is as follows (where θ is the level of aversion
to cognitive effort):

max
c

U ( f (c), c, θ) = f (c) − cθ s.t. w(c) = f (c)(Perfect comp.condition) (1)

According to the so-called effort aversion phenomenon, some workers can avoid
choosing effortful well-paid jobs evenwhen they recognize that theywill provide them
with a better working experience. This aversion, applied to cognitive tasks, is named
θ in our model—developing cognitive tasks can be unpleasant and/or tiring for some
workers. The optimal solution, given by f

′
(c) = θ (first-order condition), indicates

that a job seeker chooses the job, i.e., the value of c, in which the marginal return to
cognitive effort f

′
(c) is equal to the disutility θ derived from the aversion to cognitive

effort. As f
′
(c) is decreasing with c, the optimal choice of cognitive effort c∗ increases

when effort aversion θ decreases.
Our model is compatible with the relatively high remuneration received by the

directors of the BoD. Given that the equilibrium wage received by a worker of type θ

amounts to w[c(θ)] = f [c(θ)], it is true that: w[c(θ1)] > w[c(θ2)] if θ1 < θ2. Every
listed company may be thought of as a productive unit requiring one unit of labor
(one director) to cover a job position with a particular high-demanding combination
of attributes different from remuneration, especially cognitive skills. Only workers
with a low aversion to (cognitive) effort will be suitable for these kinds of vacancies.

The usual way to contrast the hedonic theory of wages consists of using microdata
to estimate a regression model of the remuneration received by an individual as a
function of personal characteristics and the non-remuneration characteristics of the
job. In the hedonic model, remuneration differences reflect differences in working
conditions {e, r, c} with all workers showing the same efficiency, and all jobs having
identical productivity y = f(c) if the work performed is identical. Breaking these
assumptions about equal efficiency affects the relation y = f(c) as a technological shift
parameter and can generate contradictory results within the model, such as that of a
negative relationship between effort and remuneration—Cahuc et al. (2014, p. 175). In
empirical and econometric terms, the differences in efficiency between individuals (or
firms) exist but are hardly observable—although proxy variables can be proposed. For
example, in a BoD, individual efficiency depends on factors such as motivation and
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talent, features which are usually unobserved in empirical data. If the motivation of the
director is not statistically controlled, and if it influences the relation y = f(c) as a shift
parameter, the regression model does not permit us to estimate correctly the impact of
working conditions on remuneration, generating biased coefficients. For example, it
could happen that a very motivated (efficient) director earned more than another less
motivated (all other personal attributes equal), even holding a less demanding position
in the board; this positive effect of the motivation variable would be hidden in the
error term of the regression model. The need to correct biases in the regression model
(linked to the existence of unobserved variables) justifies the use of multilevel models
to estimate hedonic remunerations.

4 Data andmethodology

This section begins with a detailed description of the microdata sample under study
(directors of the IBEX 35 companies in the period 2015–2017). The microdata cor-
responds to the directors of 34 out of the 35 companies that comprise the IBEX 35
stock index; we have 1458 sample observations with information about 531 directors
and 34 firms (no complete data was found for the IBEX 35 company ARCELORMIT-
TAL). The data has been obtained from official and public sources: National Securities
Market Commission (CNMV), Iberian Balance Analysis System (SABI), corporate
websites and Spanish Exchanges and Markets (BME).

The analyzed variables can be divided into two groups: one that corresponds to indi-
vidual attributes of the directors, and a second one that describes the characteristics
of the companies. The endogenous variable in our subsequent multilevel analysis will
be the annual compensation of each director, which is composed of several elements:
Remuneration = Salary + Fixed rem. + Allowances + Short-term variable rem. +
Long-term variable rem. + Rem. for belonging to board committees + Compensa-
tions + Other concepts. According to available literature, director compensation may
depend on personal attributes and firm-level features. In our data, the annual remu-
neration paid to the BoD as a whole represents a percentage of firms’ annual revenue
that ranges between 2.2% and 0.007%, the mean value being 0.2%.

Table 1 shows a statistical summary of the quantitative variables in the sample.
At individual (director) level, the average payment observed in the sample is e 473.9
thousand per year, the standard deviation of this variable beinge 964.5 thousand—the
highest remuneration observed is e 12,170 thousand, which corresponds to the CEO
and Chairman of INDITEX group. The average age of the directors (in the year 2017)
is 64 years, and the average age in the year of admission to the board is 54 years.
In general, the percentage of ownership presents very reduced values: Less than 1%
of the directors have a property in their company that exceeds 1%—an exception is
the president of MELIA-HOTEL, who holds 52% of the company’s property. On the
other hand, just over 10% of the directors belong to more than four boards (including
the one registered in the sample), boards of directors that do not necessarily have to
be from the IBEX 35 group.

Information about companies in Table 1 basically refers to their size and economic
performance. In terms of size, it must be taken into account that IBEX 35 contains
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Table 1 Statistical summary of quantitative variables. Directors and firms. 2015–2017

Variable Mean Std. Dev Min Max

Characteristics of the director

Compensation (thousand e) 473.9 964.5 1 12,170

Year of birth 1955 8.9 1931 1980

Year of entry on the board 2009 6.6 1976 2017

Year of entry into the firm 2006 10.1 1956 2017

Ownership (%) 0.21 2.85 0 52

Attendances to board meetings per year
(%)

100% 10% 20% 100%

Belonging to other boards of directors 2.1 1.1 1 6

Characteristics of the company

Annual revenues (thousand e) 14,922,289 15,631,603 216,781 54,916,000

Level of capitalization (thousand e) 17,520,761 20,477,438 1,422,865 101,073,024

Number of employees 46,173 56,300 120 202,251

ROI (%) 4.59 7.17 − 18.89 31.16

5-year average ROI (%) 4.33 6.44 − 5.06 29.08

ROE (%) 14.53 25.5 − 123.56 123.1

5-year average ROE (%) 11.94 22.48 − 76.68 77.78

Debt ratio (%) 98.62 118.86 0 559.2

Export sales (%) 54.43 33.85 0.1 99.9

companies with high, medium and low free-float market capitalization. The compa-
nies with the greatest weight (in terms of capitalization) are INDITEX (textile sector),
SANTANDER (financial sector), BBVA (financial sector) and TELEFÓNICA (com-
munications), with a capitalization in the year 2017 of e 90.5, e 88.4, e 47.2 and
e 42.1 billion, respectively. The smallest companies in 2017 are MELIA-HOTEL (e
2.6 billion; hotels), INDRA (e 2 billion; technology and consulting) and TÉCNICAS
UNIDAS (e 1.47 billion; energy infrastructures).

In terms of financial performance, the rates ROI and ROE, for each firm and year
(from 2015 to 2017), take the mean values of 4.6% and 14.5%, respectively, although
the standard deviations of these financial rates are relatively high. The correlation
between ROE and ROI rates is high (0.71), with INDITEX being the company that
shows the highest ROI values (which are greater than 25% in the years analyzed), and
DIA-2015 (retail trade) and AMADEUS-2015 (IT solutions for the travel industry)
being the companies that show the highest ROE (123.1% and 91.8%, respectively);
note that both companies have a high debt ratio. Furthermore, we observe that the
correlation between ROI and ROE indicators and the company size (capitalization) is
positive although relatively weak: 0.18 and 0.1, respectively. Looking at the 5-year
average rates for the sample period (2015–2017), very different behaviors are observed.
Thus, companies such as AMADEUS and INDITEX have obtained, in the analyzed
period, 5-year average ROE values larger than 60%, and 5-year average ROI values
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greater than 17% and 27%, respectively; meanwhile, other companies have obtained
negative 5-year average ROE and ROI, as is the case of INMCOLONIAL (real estate),
SGAMESA (wind power) or INDRA (technology and consulting), among others.

Table 2 summarizes those qualitative variables in the sample. In terms of gender,
it is observed that women represent 19% of the sample and have a remuneration that
does not reach half of that received by men. The lower representation of women on the
BoD does not seem to be justified by their academic background. This could be related,
in our opinion, to the recent incorporation of women into management positions, as
well as their limited presence, some decades ago, in the degree and master programs
that most frequently feed the boards of directors today.

As for the variables "Category" and “Position” on the board, we start by clarifying
the taxonomyof both terms.Aswe saw inSect. 2, those directorswho are alsomembers
of the EC (performing executive functions) are called “Executive directors” or, simply,
“Executives.” The remaining members of the BoD (non-executive directors) can be
classified into three groups: those who represent the ownership of the firm, called “Do-
minicals,” a name that comes from the Latin word domine, which means owner; those
independent professionals of recognized prestige who watch over the good gover-
nance of the company, named “Independents”—they protect small and unrepresented
shareholders; and those cases difficult to classify in the previous categories according
to the information available on the director, called “Ordinary directors.”

Regarding the BoD positions, there is at least one person in the company who
is simultaneously a member of the BoD and the EC, reporting to the BoD about the
performance of the company, and transmittingBoD’smandates to theEC.This relevant
and demanding role is assumed by the Chief Executive Officer (CEO), the person in
charge of ensuring the transmission of the company strategy to day-to-day operations.
The “Chairman” of the company has the responsibility of leading the BoD. In some
cases, this individual may be simultaneously amember of the EC, in which case he/she
is called “Executive Chairman” or “Chairman & CEO.”

According to our data, Independent (52%) and Dominical (22.7%) categories are
those that predominate in the sample; for their part, Executive directors represent only
16.3% of the sample and have an annual average compensation close toe 2million, far
superior to that earned by the rest of the categories—the category Others is grouping
the rest of external directors.

Looking at the vertical position within the board, Chairman and CEO directors rep-
resent around 12% of the sample; those directors who combine both positions have an
annual average remuneration that exceedse 3.5 million—the position Ordinary direc-
tors includes: Director, 1st, 2nd and 3rd Vice Chair, Vice Chair and CEO, Independent
Coordinating Director, and Secretary Counsellor.

Our sample also contains information about the individual’s higher education. We
can assume that the director’s qualification and, to a certain extent, the director’s talent
are positively related to their level of education. Qualification is defined as “the formal
outcome of an assessment and validation process which is obtained when a competent
body determines that an individual has achieved learning outcomes to given standards”
(European Commission 2018, p. 7), while talent is more related to a person’s natural
ability to do something well. In our database, the degrees in Economics, Business
Administration, and Law represent almost 70% of the sample, followed by studies in

123



On directors’ compensation: a multilevel analysis of Spanish listed…

Table 2 Director’s categorical attributes

Accumulated data 2015–2017 Frequency Percentage Average compensation (thousand
e)

Gender

Male 1103 80.87 532.7

Female 261 19.13 223.4

Category

Independent dir 709 51.98 159.5

Dominical dir 310 22.73 149.8

Executive dir 223 16.35 1978.2

Others 122 8.94 373.3

Position

Ordinary dir 1198 87.83 257.9

Chairman 70 5.13 1546.7

CEO 67 4.91 1857.7

Chairman & CEO 29 2.13 3596.4

Higher education

Economics or Business Adm. or
Law

929 68.11 471.5

Engineering or Architecture or
Mathematics

274 20.09 541.8

Others 95 6.96 316.8

Without higher education 35 2.57 487.6

Engineering and Economics 31 2.27 409.3

Master

Without Master 874 64.08 494.2

Business Administration 275 20.16 490.2

General Management Program 120 8.8 410.4

Economics 48 3.52 402.8

Others 39 2.86 241.0

Engineering 8 0.59 211.4

Ph.D.

Without Ph.D. 1161 85.12 480.8

Economics 70 5.13 504.8

Law 49 3.59 210.1

Engineering 40 2.93 615.2

Others 26 1.91 604.2

Business Administration 18 1.32 123.1
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Engineering, Architecture, and Mathematics (20%). Only 36% of the directors have a
master degree (mainly in Business Administration), and only 15% of the sample has
Ph.D. studies (which are mainly in Economics).

Figures 1 and 2 relate the average compensation with the firm size and the activity
sector, respectively. The firm size is measured in terms of capitalization level, rev-
enues and number of employees (annual average values for the period 2015–2017). In
general, it is observed that larger companies tend to offer higher remuneration to their
directors, which is a result usually observed in relevant literature (see, for example,
Sonenshine et al. 2016, and Liu and Guo 2017)— the R2 coefficients range around
50% in the three scatters represented in Fig. 1.

The relation between the average compensation by activity sector and the weight
of each sector in the IBEX 35 index (measured through the percentage of the total

Fig. 1 Relation between company size and average compensation

Fig. 2 Relation between the company’s activity sector and average compensation
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Fig. 3 Relation between performance (ROI and ROE) and annual average compensation by firm

number of directors in the index belonging to each sector) is slightly positive (Fig. 2).
Some sectors show relatively high payments, as for example, the wholesale trade (e
1190 thousand), metallic products (e 768 thousand), oil refining (e 740 thousand),
building (e 610 thousand), or financial services (e 580 thousand); the directors of
this last sector represent more than 20% of the IBEX 35 directors.

Our descriptive analysis concludes with Fig. 3, which explores the relation, for each
company, between the annual financial performance, measured by the ROE and ROI
indicators, and the annual average compensation. Although it is difficult to draw a clear
conclusion from the figure, it seems that the relation between director compensation
and shareholder profitability (ROE) is slightly negative, while the opposite happens if
the performance indicator is the return on investment (ROI); our econometric analysis
will shed more light on these relations.

An important feature of our data is that they have a hierarchical structure. Under
hierarchical data structures, there is an exact nesting of each lower-level unit in one and
only one higher-level unit. Multilevel or hierarchical structures are common in many
disciplines (economics, business, medicine, engineering, etc.). Consider, for example,
sampling units nested within regions or organizations, or repeated observations over
time on individuals. When sampling units form groups or clusters, we might expect
that two units from the same cluster will tend to be more similar than two units
from different clusters. Hamilton (2013, p. 387) describesmixed-effects models—also
known as random effects (RE) models, hierarchical linear models, mixed models or
variance components models (Cameron and Trivedi 2005, p. 845)—as a particular
regression analysis which allows two kind of effects: fixed effects, meaning intercepts
and slopes used to describe the population as a whole, just as in OLS regression; and
also random effects, meaning intercepts and slopes that can vary across groups or
clusters of the sample.

When there are clusters of sampling units that give the data a hierarchical structure,
multilevel models are preferred to OLS models—these later are sometimes called
pooled OLS because data on all clusters is combined. OLS regression models assume
that sample units are independent; i.e., it is assumed that the estimated residuals are
uncorrelated with one another. If data are grouped in one or more levels and we do not
control for group effects in our regression model, this independence assumption will
not hold. According to Rabe-Hesketh and Skrondal (2012, p. 164), the OLS coefficient
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estimators of the fixed part of the mixed model are unbiased and consistent, but their
conventional estimated standard errors are invalid because the residuals are correlated.
Goldstein (2011) shows that, as the number of lower-level units in each higher-level
unit increases, the OLS estimator increasingly underestimates the true standard errors
of the regression coefficients. Hence, confidence intervals based on the OLS estimate
will be too short and significance tests will too often reject the null hypothesis of
zero slope (this fact may lead us to infer that a predictor has a “real” effect on the
outcome when in fact the effect could be ascribed to chance). Correct standard errors
will be estimated only if variation among groups is allowed for in the analysis, and
multilevel modeling provides an efficient way of doing this. Moreover, Rabe-Hesketh
and Skrondal (2012, p. 164) point out another disadvantage of the OLS approach when
the residuals are correlated: the estimated coefficients are generally not asymptotically
efficient.

The mixed model can be estimated by using maximum likelihood techniques. To
derive the likelihood function, we can start from the following linear mixed model:

y = Xβ + Zv + u (2)

where y is the n × 1 vector of responses, X is an n x p covariate matrix for the fixed
effects β, and Z is the n x q covariate matrix for the random effects v. The n × 1 vector
of idiosyncratic errors u is for now assumed to be multivariate normal with mean 0
and variance matrix σ2

uIn. We also assume that v has variance–covariance matrix V
and that is orthogonal to u so that:

Var

[
v
u

]
=

[
V 0
0 σ2

uIn

]
(3)

Considering the combined error term Zv + u, we see that y is multivariate normal
with mean Xβ and n x n variance–covariance matrix � = ZVZ′ + σ2

εIn. Defining θ

as the vector of unique elements of V results in the log-likelihood:

L
(
β, θ, σ2ε

)
= −1

2

{
n log(2π) + log|�| + (y − Xβ)

′
�−1(y − Xβ)

}
(4)

which is maximized as a function of β, θ,σ2
ε . However, given the high dimension of�,

the log-likelihood criterion is not usually computed directly on the above expression.
Instead, the problem is simplified by subdividing the data into independent clusters
(and subclusters if possible) and using matrix decomposition methods on the smaller
matrices that result from treating each cluster one at a time. By using orthogonal trian-
gular (QR) decomposition, Pinheiro and Bates (2000) show that maximum likelihood
estimates of β,σ2

ε and θ are obtained by first maximizing a profiled log-likelihood with
respect to θ—on this procedure, see also StataCorp (2013).

To understand the nested structure of the RE model let us develop the follow-
ing example, with three levels, applied to a director’s compensation: In a three-level
scheme, temporary observations of compensations (which constitute the level 1 of the
hierarchical structure) are nested in the upper level formed by the directors who earn
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them (which constitutes the level 2)—temporary observations of the compensation of
the same director tend to be more alike than observations chosen randomly from the
population of directors. At the same time, the directors can be nested in their respec-
tive companies or employers (which form the level 3)—directors of the same company
tend to be more alike in their labor conditions (including compensations) than direc-
tors chosen randomly from the director population. Multilevel models recognize the
existence of such nested structures by allowing for idiosyncratic variance components
at each level in the hierarchy.

A specific case in which the random effects affect the intercept of a three-level
model can be represented as follows1:

Level 1 model : Yti j = β0i j + β1X1ti j + β2X2ti + β3X3t j + uti j
Level 2 model : β0i j = γ00 j + γ01Zi j + v0i j

Level 3 model : γ00 j = α000 + α001Wj + w00 j

uti j iid ∼ N(0, σ2u), v0i j iid ∼ N(0, σ2v), w00 j iid ∼ N(0, σ2w)

cov
(
uti j , v0i j

) = 0, cov
(
uti j , w00 j

) = 0, cov
(
v0i j , w00 j

) = 0

(5)

Integrating the three models, we have:

Yti j = α000 + α001Wj + γ01Zi j + β1X1ti j + β2X2ti + β3X3t j + (
v0i j + w00 j + uti j

)
(6)

In this three-level model, the subscripts t, i and j denote, respectively, the tth year,
the ith director and the jth firm in the sample. The mean prediction of the endogenous
variable Yti j—in our case study, Yti j would be the compensation in year t of director i
of company j—depends on time-varying variables at different levels (X1ti j , X2ti and
X3t j )—examples of these explanatory variables would be, respectively, the position
of director i within the board of company j in year t, the director’s age in year t, or the
company’s revenue in year t—and on the intercept of the group (director) ij (β0i j ); this
director-specific intercept, in turn, is composed of the intercept of the group (company)
j (γ00 j ) plus the part explained by the (continuous or factor) variable Zi j (for example,
the gender of the director i of firm j) plus the net specificity of the director ij (v0i j ). At
the same time, the company j intercept (γ00 j ) is composed of the global intercept of
the model (α000) plus the part explained by the (continuous or factor) variableWj (for
example, the activity sector of the company) plus the net specificity of the company j
(v00 j ).

5 Results and discussion

Equation (7) exposes the three-levelmodel thatwe implement to study thedeterminants
of the annual compensation of directors from the selected listed companies (t indexes
years, i indexes directors and j indexes firms).

1 More complex mixed models, for example containing random slopes, can be consulted in Cameron and
Trivedi (2005) or Goldstein (2011).
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log(compensation)ti j = α000 + (α1 . . . αN−1)

⎛
⎜⎝

DSECTOR 1 j

. . . .

DSECTOR N−1 j

⎞
⎟⎠ + γ1 GENDERi j

+ (
β1,1 β1,2

)(Year16ti j
Year17ti j

)

+ (
β2,1 β2,2

)(AGEti

AGE2
ti

)
+ β3 TALENTti j + β4 INDEMNti j

+ (
β5,1 β5,2 β5,3

)
⎛
⎜⎝

DEXECUTIVEti j

DINDEPENDENTti j

DOTHERSti j

⎞
⎟⎠

+ (
β6,1 β6,2 β6,3

)
⎛
⎜⎝

DCEOti j

DCHAIRMANti j

DCHAIRMAN&CEOti j

⎞
⎟⎠

+ β7 ACCRUALti j + β8 OWNERSHIPti j

+ (
β9,1 β9,2

)( SENIORCOMPti j
SENIORCOMP2ti j

)
+ (

β10, 1 β10, 2
)( SENIORBOARDti j

SENIORBOARD2
ti j

)

+ β11 LOG
(
REVENUEt j

)
+ β12 LOG

(
CAPITALIZt j

) + β13 LOG
(
EMPLOYEESt j

) + β14 ROIt j

+ β15 ROEt j + β16 DEBTt j

+ β17 SIZEBOARDt j + (
v0i j + w00 j + uti j

)
(7)

Following the literature on director’s compensation, the endogenous variable of
our model is the director compensation expressed in logarithms. As for explanatory
variables, at the company level, we control for the activity sector; for the company
size measured through annual revenues, capitalization, and number of workers; and
for the economic performance measured through ROI, ROE and debt ratio. At the
worker level, we control for personal attributes such as gender, age and talent; and for
professional attributes such as the category and position on the board, the seniority in
the company and on the board, the percentage of firm ownership, the annual accrual in
the board, and the possible existence of indemnifications. Finally, a temporary dummy
variable allows control for the year to which each sample observation corresponds.
All this observed heterogeneity constitutes the fixed part of the mixed model, which
allows us to obtain the mean prediction of the dependent variable conditioned on the
values of the regressors. The coefficients of the dummy variables (which are activity
sector, gender, talent, category and position on the board, indemnification and year)
condition the global intercept of the model, while the coefficients of the continuous
variables (the rest of regressors) refer to the model slopes or marginal effects.

The mixed model incorporates in this fixed portion a random portion that allows
us to control for unobserved heterogeneity through the existence of three levels of
residuals: the one due to differences between companies (level 3, w00 j ), the one due
to differences between workers (level 2, v0i j ) once we control for the (observed and
unobserved) differences between companies, and the one due to differences between
years (level 1, uti j ) once we control for the (observed and unobserved) differences
between companies and between workers. These random effects condition, not the
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mean prediction or expected value of the dependent variable (as E(v0i j ) = E
(
w00 j

) =
E

(
uti j

) = 0), but its variance; allowing us to obtain, in addition, individual predictions
that take into account that unobserved heterogeneity.

Our three-level model has to be estimated by usingmaximum likelihood techniques
(or by Bayes methods) since it comprises a composite error term whose variance is
partitioned into a between-company variance component (the variance of the level 3
residuals), a between-worker variance component (the variance of the level 2 residuals)
and a between-year variance component (the variance of the level 1 residuals). Table
3 shows the different specifications that have been estimated, which differ depending
on whether the various levels represent fixed or random intercepts and whether some
intercept dummy variables are allowed to have random coefficients.

Respective likelihood ratio tests confirm that all multilevel models—models from
(2) to (6)—offer a significant improvement over the linear regression model (1). Mod-
els (2) and (3) explore the possibility of including random intercepts linked to the
activity sector of the company.Model (2) only considers the activity sector as a random
intercept, while model (3) also includes another random term linked to the company
level. The likelihood ratioχ2 test for the null hypothesis of “no difference in fit between
nested models” allows the rejection of that hypothesis for models (2) and (3), favoring
the more complex model (3). Moreover, the variance of the random intercept of the
activity sector is nonsignificant in model (3), the variance of the random intercept
for the company level being significant; therefore, we have chosen to introduce the
activity sector in the fixed part of the model (through dummy variables) and the com-
pany level as a random intercept, which gives rise to model (4). Model (4) is nested
in model (5) which, in turn, is nested in model (6). Model (5) introduces a second
source of variation in model (4) by introducing the level of the director (level 2) into
the model, while model (6) extends model (5) by allowing some dummy coefficients
to be affected by the two nested director and company levels; specifically, random
coefficients have been estimated for the factor variables category and position on the
board2—the rest of the regressors coefficients do not show random behavior at the two
levels considered. The likelihood ratio χ2 test of “no difference in fit between nested
models” favors model (5) over model (4) and model (6) over model (5). Moreover,
Akaike’s and Schwarz’s Bayesian information criteria (AIC and BIC) favor model (6),
which therefore provides a better representation of the data than the rest of the models.

Table 4 shows the estimated results of models (5) and (6), and also of regression
model (1) in order to compare the coefficients obtained. Regarding the fixed part of
the model, specifications (5) and (6) offer similar results. Thus, in both models, the
payments to directors in years 2016 and 2017 are approximately 7% higher than those
earned in 2015; this percentage moves between 9% (2017) and 12% (2016) in the
OLS regression (model 1). We must bear in mind that the average annual inflation in
the Spanish economy in the three years analyzed has been approximately 1%, and the
GDP growth rate was relatively high. This procyclical behavior is also observed in the
recent past in the USA—see, for instance, Frydman and Saks (2010), Gabaix et al.

2 Note that model (5) is the one that corresponds to Eq. (7), with model (6) incorporating in model (5)
purely random effects in the coefficients of dummy variables for Category {β5,1, β5,2, β5,3} and Position
{β6,1, β6,2, β6,3} on the board.
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(2014) and Sonenshine et al. (2016); the evidence of this last study also suggests that
CEO compensation became more closely linked to firm performance after the 2008
financial crisis.

• Time-varying personal attributes (level 1 variables)
The effect of a change in the director age on compensation fits (in the three models)
to the semi-elasticity ∂log(payment)/∂Age = 0.07− 0.0012Age. This derivative
determines that the compensation increases with age up to 58 years; from that year
on, the relationship turns negative. Johnston (2002) shares our result and states
that younger CEOs earning more than their older counterparts may be identifying
high-fliers.
To check the hypothesis of Cahuc et al. (2014), according to which themost efficient
CEOs are hired by the largest firms, which enable them to benefit from higher
compensations, we have built a dummy variable (called “Talent” in the models) that
takes value 1 if the director has a master degree and is also in a company located
above themedian of firms in terms of capitalization (these directors represent 16.2%,
18.5% and 19.1% of the sample in the years 2015, 2016 and 2017, respectively). If
this interaction effectwere significant, it could indicate that, between two individuals
with a master degree (i.e., a proxy of efficient or highly talented directors), the one
in a larger company receives a higher compensation for talent (once we control for
the other characteristics). The coefficient is clearly significant and positive in the
OLSmodel, with payments 17.4% (exp(0.16)−1) higher for those talented directors
who are in large companies, but this coefficient loses its significance in multilevel
models (5) and (6), which would indicate that the compensation premium observed
in model (1) is absorbed in those mixed models by the individual and/or company
random effects; of course, the unobserved heterogeneity underlying these effects
may have to do with the director´s talent, requiring further information apart from
master studies.

• Time-constant personal attributes (level 2 variables)
The dummy variable for gender is significant in mixed model (5), indicating that
men earn 10%more thanwomen solely for beingmen; however, this effect is diluted
in model (6) when random coefficients are introduced in the factor variables cate-
gory and position on the board; consequently, the overpayment of males observed
in model (5) seems to be related to those factor variables, and not so much to direc-
tor’s gender. This nonsignificant result of gender in model (6) contrasts with the
data presented in Table 2 (where one might conclude that female directors have a
compensation 60% lower than that of male directors) and agrees, for example, with
the results by Edmans et al. (2017) and Graham et al. (2012); moreover, these last
authors point out that observable time-invariant characteristics (such as a gender
dummy) can be absorbed into the manager or firm effects.

• Time-varying professional attributes (level 1 variables):
Professional attributes of the directors play an important role in the models. In
the most complete specification, model (6), category and position on the board
determine both the expected value of the remuneration and its variance. For example,
in terms of expected value, those directors who hold the category of Executive
director are expected to earn more than five times what a Dominical director earns,
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while those directors who hold the position of Chairman (or Chairman and CEO)
are expected to earn more than twice what other directors receive—similar results
are offered, for example, by Graham et al. (2012)3 and Core et al. (1999); as in our
case, the last authors observe that CEO compensation is higher when the CEO is
also the board chair.
Other professional attributes showing influence on compensation are the annual
accrual (measured in days on the board in each year), with a semi-elasticity of
0.005; the ownership percentage, with a semi-elasticity of 0.016 (this result con-
trasts with those of Core et al. (1999) andCordeiro andVeliyath (2003); according to
this last article, there exists a substitution effect (not observed in our data) between
CEO cash compensation and incentives furnished via stock ownership); receiving
indemnification, which multiplies the payment by 2.9; and seniority in the com-
pany (measured in years), which affects compensation following the expression
∂log(payment)/∂seniori t yin f irm = 0.037 − 0.0016Seniori t y, which implies
that the maximum remuneration is reached after 23 years in the company. Ma and
Pan (2017) state that better matched executive–firm pairs last longer and that job
tenure can be indicative of human capital investment; both effects can explain the
positive relationship between seniority in the firm and director’s payment, at least
up to a certain level of seniority. Finally, seniority on the board is non-explanatory
in the more complete model (6).

• Time-varying company characteristics (level 3 variables)
Three characteristics of the company, apart from its sector of activity, have been
explanatory of the director compensation: sales (or revenues), ROE and debt ratio.
The company revenue shows an elasticity somewhat higher than 0.2—value within
the range found in some studies (see, for example, Sonenshine et al. 2016, and Liu
and Guo, 2017)4 but somewhat greater than the elasticity between 0.06 and 0.11
obtained by Cordeiro and Veliyath (2003) for the US economy. The ROE index
coefficient implies a small negative semi-elasticity of—0.002, which could mean
that some kind of trade-off exists between remuneration to shareholders and board;
this negative relation is also obtained by Aduda (2011) for the Kenyan banking
sector, but contrasts with the positive ROE effect observed for the U.S. by Ma
and Pan (2017) and Edmans et al. (2017). Finally, the debt ratio, calculated as
(Noncurrentliabili t y+Financialdebts)100

Equity , shows a very small positive semi-elasticity of
0.0005.

• Time-constant company characteristics (level 3 variables)
In terms of activity sectors, companies in real estate activities and oil refining pay
their directors about five times more than those firms in the transport sector (refer-
ence sector in the estimation), while the food products, wholesale, electricity supply

3 According to these authors, the dummies for position on the board potentially capture two influences that
determine compensation: a person-specific effect (i.e., skillful persons become Chairman or CEO) and a
job promotion effect (a pay increase as a result of a non-CEO or Chairman being promoted to CEO and/or
Chairman). In models without manager-fixed or random effects, these dummies might be capturing both
influences.
4 As Sonenshine et al. (2016), we also tested the market capitalization for firm size (and also the number
of employees), but the specification with sales has shown a better fit.
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and engineering solutions sectors pay about 3.5 times more than the reference sec-
tor, and the accounting, gas supply, financial services, telecommunications, metallic
products, electricity generation and building sectors are paying about 2.5–3 times
more. Finally, accommodation, metallurgy and retail trade sectors show a pattern
similar to that of the reference sector.
The analysis of the random portion of the models begins with the ICC (intraclass
correlation coefficient) estimation. Our three-level nestedmodels (5) and (6) present
two intraclass correlations. The first is the level 3 intraclass correlation at the com-
pany level (the correlation between payments in the same firm), and the second is
the level 2 intraclass correlation at the within firm level (the correlation between the
payments for the same director and company). Correlations among observations in
the same company is 0.3, while for the same company and director is 0.77—in other
words, 77% of the overall variation in the response variable is explained simply by
clustering the data in three levels. This result contrasts with that obtained by Ma
and Pan (2017), which give more relative importance to the firm effect in relation
to the director effect—these authors also control for a “match effect” to consider
the compensation consequences of increased productivity from positive assortative
matching between “good managers” and “good firms.”
Mixed-modeling research often focuses on the fixed effects, with random effects
included only to control for unobserved heterogeneity in the data. However, ran-
dom effects can themselves be values of interest. Mixed model estimations offer
the possibility of estimating the best linear unbiased predictions (BLUP) of ran-
dom effects. Figure 4 depicts the random intercepts for companies and workers in
the mixed model (5). For example, as can be seen in panel (a), at any level of the
explanatory variables in model (5) director’s compensation (in logarithms) aver-
aged about 1.4 points lower among AENA directors and about 0.7 points higher
among IAG-IBERIA directors. At the same time, panel (b) shows that, controlling
for observed heterogeneity and for the random effect of the company, director’s
compensation (in logarithms) ranges between −2.2 and 1.8 among directors; i.e.,
some directors earn more (or less) compensation than others for reasons that are not
explained by the company effect and the fixed part of the model.
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Table 5 Descriptive analysis of random intercepts in model (6)

Random intercepts Obs. Std. Dev. Min. Max.

(a) Random intercepts by levels and position

Company Ordinary directors 1197 0.29 − 1.09 0.56

Chairman and CEO 29 0.26 − 0.66 0.35

Chairman 70 0.20 − 0.32 0.50

CEO 67 0.14 − 0.39 0.25

Director Ordinary directors 1197 0.13 − 0.86 0.60

Chairman 70 0.13 − 0.32 0.29

Chairman and CEO 29 0.11 − 0.21 0.23

CEO 67 0.09 − 0.25 0.17

(b) Random intercepts by levels and category

Company Dominical 309 0.34 − 1.09 0.56

Independent 711 0.28 − 1.09 0.56

Other external 120 0.23 − 0.43 0.43

Executive 223 0.21 − 1.09 0.43

Director Executive 223 0.17 − 0.72 0.60

Other external 120 0.15 − 0.31 0.48

Dominical 309 0.12 − 0.55 0.60

Independent 711 0.11 − 0.86 0.58

Model (6) supports the hypothesis that random intercepts estimated in model (5)
may depend on the position and category of the director within the board5—also,
other random effects (both intercepts and slopes) have been tested within the model
but without significant results. Table 5 shows how the random intercepts at firm level
and director level vary across positions and categories on the board. Indeed, there are
significant differences between the different labels of those variables. For example, the
differences between companies and between directors are accentuated if the position
of the director is Ordinary (mainly Vice Chairman) or Chairman—this could be due to
the different roles that these kinds of directors can assume in their companies. Addi-
tionally, the Executive category shows a larger standard deviation, in relative terms,
at the individual level than at the company level; in other words, being an Executive
director generates more significant differences (in relation to the other categories)
among directors than among companies.

Our empirical analysis concludes by comparing the individual predictions ofmodels
(1), (5) and (6) with our real data—see Fig. 5. The points below the bisector imply
predicted payments below the observed values, and vice versa; these gaps would be the
level 1 residuals in the mixed models. As expected, the model (6)—black dots in the
figure—is the one that shows a better adjustment to the bisector, which does not prevent

5 The coefficients of variables category and position have been estimated as random slopes in model (6),
but given their character of dummy variables (0 or 1), they end up conditioning the intercept of the mixed
model.
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it from showing positive and negative level 1 residuals. For example, recovering the
levels of the actual and predicted compensation (model (6)), it is observed (and hardly
explainable) that some directors are earning 2, 3 and up to 6 times more than the
expected value generated by the fixed portion linear prediction plus the contributions
based on predicted randomeffects. Level 2 and 3 residuals ofmodels (5) and (6)may be
related to unobserved variables that are relatively stable over time (in the short run),
such as the talent, individual’s reputation or status, skills and political background
of the director, at level 2 (directors), or the degree of internationalization, corporate
governance and R&D expenditure of the company, at level 3 (firms). Moreover, the
level 1 residuals are linked to more isolated or infrequent events. In our opinion, the
existence of malpractices by some individuals might not be ruled out as explanatory
of level 2 and level 1 perturbations—however, we do not think that unfair practices
are common at company level, at least in Spain.

6 Conclusions

This paper aims to explain directors’ compensation of a sample of Spanish listed
companies. It is worth noting the scarcity of this type of study in the Spanish market.
Our empirical analysis has been possible due to the recently established transparency
programs of the national regulators, which provide detailed information on both the
companies and directors’ curricula vitae. The model proposed is based on a multilevel
econometric approach, which uses three random levels (years, directors and firms) to
take into account the hierarchical structure of the data. Six specifications have been
evaluated with different configurations of the random portion of the model. The results
obtained point to significant determinants at both firm and director levels.

The fixed portion of the mixed model begins by showing a 7% increase in remu-
neration between 2015 and 2016, but payment stability between 2016 and 2017. This
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payment evolution above overall inflation might be due to the recent focus of compa-
nies in Spain on modernizing and professionalizing the governance structures of listed
companies, in order to adapt them to codes of best practice. Regarding the company’s
features, a significant and positive relation is observed for the revenue of the company,
presenting an elasticity of about 0.2. This means that the directors of a company that
generates double the revenue of another one will have a 20% higher compensation,
all other factors being equal. As for the financial structure of the company, it seems
to have a small but significant effect on compensation. Thus, the companies with
higher debt ratios pay a little bit more to their directors—it must be borne in mind that
access to credit markets can be a sign of a company’s progress. On the other hand, a
greater ROE negatively affects compensation, which could imply a conflict of interest
between shareholders and directors, although in practical terms, as we have shown,
this variable has very small impact on directors’ compensation. Another significant
determinant that has been identified for companies is the sector in which they operate,
where the real estate, oil refining and food product sectors are highly paid, while, on
the other hand, transport, retail trade, metallurgy and accommodation sectors obtain
below-average remunerations. One would expect that the highest paid sectors are also
those where the knowledge, network and influence of directors have greater impact
on the results.

Concerning the influence of the personal attributes of the directors, the position
they hold on the board is particularly relevant, with executives (CEOs and Chairmen)
enjoying a significantly higher remuneration. The fact that the gender variable is not
significant is particularly relevant, so the apparent imbalance in average earnings is
not mainly due to gender, but to other explanatory variables.

As for the random portion of the model, we find that a considerable proportion of
the variation in director compensation is explained by the unobservable heterogeneity.
Level 2 and 3 residuals may be related to unobserved variables that are relatively
stable over time (in the short run), such as the talent, skills and political experience
of the director, at level 2 (directors), or the degree of internationalization, corporate
governance and R&D expenditure of the company, at level 3 (firms). However, the
level 1 residuals are linked to more isolated or uncommon events. In our opinion,
the existence of malpractices by some individuals could be explanatory of level 2
and level 1 perturbations; however, as previously mentioned, we do not think that
unfair practices have been common in the period following the financial crisis. The
unequivocal existence of unobserved heterogeneity at two levels validates the hedonic
theory of remuneration once we break the model assumption of equal efficiency; this
is, if we admit that different individuals (directors) can present different levels of
efficiency while performing the same job position.

The results of this research can offer guidance to those in charge of formulating
both corporate policy (or company policy) and economic policy. In terms of corpo-
rate policy, the knowledge of the determinants of the director compensation can help
companies set their directors’ compensation, avoiding both overpaying their directors
(with the consequent impact on their bottom line) and remunerating them below a
“fair” remuneration; in this latter case, the company could experience a loss of talent
(which could be difficult to replace) if its directors are tempted by more advantageous
conditions from other companies.
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Our results may also be of interest from the point of view of economic policy.
Currently, some political groups are asking Central Banks to create codes of conduct
that limit executive compensation, particularly in those companies in which the State
participates, or that are receiving public aid of some kind (subsidies, redundancy
plans, etc.), or that are paying little to their shareholders. In these situations, the terms
“too much” or “too little” compensation can be relative, so that the existence of a
methodology for evaluating remuneration objectives can be useful when drawing up
these codes of conduct—such as the one recently published by the Swiss Financial
Market Supervisory Authority. On the other hand, our mixed model measures the
temporary evolution of the expected compensation of the director (ceteris paribus);
appealing to transparency, this data might be used by the regulator (and the society) to
compare the growth of the director compensation with that of the rest of the workers.

Lastly, this study might also be of interest for young executives who aspire to
cover board positions in the medium term, so that they can guide their training and
experience toward those aspects that may have the greatest impact on their potential
compensation.

Additional research would be welcome in this important field of study, for instance
explaining what underlies the unobserved heterogeneity revealed by our analysis or
identifying the random effects that change over time. In addition, we think that the
multilevel approach deployed in this work has potential applications in the areas of
finance, economics and accounting, given that disentangling both manager and firm
effects is relevant and meaningful.
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