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General Introduction

The Leitmotive of my dissertation is the role that the networks of relations
existing among economic agents play in their behavior and, thus, in economic
outcomes. Indeed, the notion that agents’ actions are plunged in a larger
relational context, the so called ‘embeddedness of economics’ (Granovetter
[1985]), is not an innocuous artefact of social life (Fafchamps et al.| [2010]).
Networks shape agents’ incentives and constraints, affecting their behavior
and outcomes (Bandiera et all [2010]). Besides the theoretical modeling of
networks, the assessment of their actual incidence on economic outcomes is an
incredibly exciting challenge for empirical Economists. The research collected
in this thesis contributes towards showing not only the theoretical enrichment
brought about by taking networks into account, but also the crucial role that

they actually play in economic outcomes.

Economics has sometimes been accused of being a Science that has lost its
Social component. It has been blamed for considering agents as atoms outside
their molecule, abstracting from their relationships and from the structure of
links where they are embedded. In particular, many have described the ‘under-
socialised conception of man’ as a limitation of the neoclassical economic theory

(Granovetter [1985]).

The charge brought to economics is actually shared with other sciences as
well, as a result of the tendency, booming since the late XVIII century, to
reduce complex phenomena into smaller elements. While this atomistic ap-

proach has provided great scientific achievements, its limitations are becoming



apparent. In the vivid words of [Barabasi [2002]: “Have you ever seen a child
take apart a favorite toy? Did you then see the little one cry after realizing he
could not put all the pieces back together again? Well, here is a secret that
never makes the headlines: We have taken apart the universe and have no
idea how to put it back together. After spending trillions of research dollars
to disassemble nature in the last century, we are just now acknowledging that
we have no clue how to continue - except to take it apart further”.

Similarly to what is happening in other sciences, economics is now looking
with renewed interest at the ‘toy’ in its entirety, as a complementary approach
with respect to disassembling it. [Lazaer| [I991] for instance asserts that: “Eco-
nomics is sometimes accused of being sterile, unrealistic, and inhumane. (...)
This stereotype has had some truth, but it is becoming much less accurate. In
labor economics and other areas, previously non-economic issues are being sys-
tematically incorporated into economic analyses.” Indeed, psychological and
institutional issues are now largely recognized as crucial elements of economic
phenomena, as attested by the attribution of recent Nobel prizes in economics.

There is another element that is proving essential on many dimensions:
networks. A large body of research in physics, sociology and more recently in
economics has studied the key role of networks in different phenomena. The
literature on social networks has been growing literally exponentially, as Figure
M suggests.
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Figure 1: Number of articles indexed in Google Scholar containing ‘Social
Network’  [Source: Google Scholar].



In social sciences the explosion of research on networks has been preceded
by a boom of studies on social capital, which is a related concept. Researchers
have struggled to find a consistent definition of social capital and maybe
Bowls and Gintisl [2002] are right in saying that: “Perhaps social capital, like
Voltaire’s God, would have had to be invented even if it did not exist. It may
even be a good idea. A good term it certainly is not. ‘Capital’ refers to a thing
possessed by individuals; even a social isolate like Robinson Crusoe had an axe
and a fishing net. By contrast, the attributes said to make up social capital
describe relationships among people” (and would have been unintelligible to

Robinson before Friday showed up).

The real issue for economics is whether social capital refers to an element
that is important in economic phenomena. In the words of [Putnam! [2000],
in what Durlauf [2002] describes as the most exhaustive defense of the impor-
tance of social capital yet to appear: “Whereas physical capital refers to phys-
ical objects and human capital refers to properties of individual, social capital
refers to connections among individuals - social networks and the norms of
reciprocity and trustworthiness that arise from them” Relationships among
economic agents are a major component of social capital (Burtl [1992], [Ar-
row and Borzekowskil [2004]) and the embeddedness and position of agents in
relational structures of interaction, i.e. in networks, have potentially crucial

implications for economics.

From a theoretical perspective, network analysis allows to define and char-
acterize the structure (conceptualized as lasting patterns of relationships among
units) where economic phenomena are embedded. Since the network struc-
tural environment provides opportunities for or constraints on individual action
(Wasserman and Faust! [1994]), the natural step forward consists in evaluat-
ing the magnitude of its effects. However, the empirical research has struggled
with the scarcity of available data and tools to study the role of social networks

in economic outcomes. Although the theoretical work still appears to account



for the majority of publications, empirical studies are advancing, thanks to
the technological progress in managing and analyzing large and complex data
bases. Beyond the recognition and exploration of the theoretical enrichment
provided by taking networks into account, the most exciting challenge of the
‘network revolution’ is the empirical assessment of whether networks have first

order effects.

The literature on organizational network can be divided in a number of
research streams. Within each branch, studies focus either on the formation
or the consequences of networks. At the individual level, the most prominent
one studies social networks, investigating the formation of ties and relating
the characteristics of networks and an individual’s position within networks
to significant outcomes, such as employment and mobility. At the firm level,
another branch focuses on ties between firms and explores why organizations

form alliances and what the consequences are.

A comprehensive review of the studies adopting a network perspective
should stress its multidisciplinary dimension across sociology (see [(Granovetter
[1995], Moody| [2004], and Watts [2004]), physics (see Barabasil [2002], Doro-
govtsev and Mendes| [2002]) and economics (see [Jacksonl [2008]) at least (and
would probably require another book of its own). The aim of this thesis is not
to provide a unifying and unified framework of the causes and the effects of
networks. The objective is instead to explore not only theoretically but also
empirically some instances where networks are key to economics. The review
of the respective and more circumscribed literature is presented in the three
chapters and what follows in this general introductory section is devoted to

situating the chapters in the larger context of research on networks.

While networks play a crucial role on many dimensions, one of the most
prominent and investigated features is that they are privileged channels of
information diffusion. In the words of [Jackson| [2006]: “The most obvious and

perhaps pervasive role of network is as a conduit of information, and one of
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the most extensively documented role for social networks in economics is that
of contacts in labor markets.” They facilitate the spreading of awareness about
new vacancies and they also reduce the imperfect information affecting labor
markets. The first and second chapter of this thesis explore instances where
social networks are information channels. They both belong to the stream of
network literature focusing on links at the individual level and their relevance

with respect to labor outcomes.

The first chapter focuses on the hiring stage and the potential wage differ-
ential imputable to being hired through social networks. The chapter develops
a theoretical framework that takes into account the effects of moral hazard
concerns and the diversity of networks and cultures on the choice of hiring
channels. This model rationalizes the emergence of either informal or formal
hiring channels and of either positive or negative wage differentials for workers
hired through informal channels, depending on circumstances. In particular,
the prevalent way of perceiving the use of networks as hiring channel is de-
terminant. Indeed, a worker hired through a personal contact may either feel
indebted and grateful or, on the contrary, she may think that she is somehow
favored and does not really need to exert as much effort as the other workers.
Conditional on being employed, in contexts where favoritism is prevalent, so-
cial networks are likely to be adopted as hiring channels for unskilled jobs and
to result in wage penalties and even more, the stronger the ties. In contexts

where gratitude predominates, however, the opposite happens.

The empirical analysis is based on firm and individual matched data from
the 2003 Investment Climate Assessment survey of the World Bank on Sene-
gal’s manufacturing formal sector. It estimates an endogenous switching model,
allowing for both endogenous selection and switching effects of formal and in-
formal hiring channels. The results for Senegal are consistent with the theo-
retical predictions in case of favoritism: informal hiring channels are preferred

to fill unskilled vacancies and are associated with a wage penalty. Moreover,



the probability of having been hired through a social network and the absolute

value of wage penalties are increasing in the strength of ties.

The second chapter focuses on the role played by networks during the career
progression, independently of the hiring channel. It takes into account multiple
mechanisms whereby networks have an impact on career outcomes and their
dynamic coevolution. Indeed, professional links affect salary not only directly
if they are valuable to the employer, but also indirectly through mobility since
they represent privileged channels of information diffusion about job oppor-
tunities. Moreover, professional links have an impact on labor outcomes, but
at the same time a worker’s network is substantially shaped by career choices.
The chapter develops therefore a dynamic framework where the utility of work-
ers is affected by the characteristics of their professional network and by the
mobility decisions they make during their career. The optimal value depends
on professional networks directly through current utility to the extent that
links are valuable to the employer and indirectly through the effect that they

have on mobility decisions.

The empirical analysis is based on individual and firm matched information
provided by BoardEx Ltd, a UK supplier of data to headhunting companies,
describing the career history of thousands of Executives in US, UK, France,
and Germany. The data support the main hypotheses of the theoretical set-
ting and the insight that professional networks are relevant both because they
are valuable for the employer and because they facilitate job mobility. These
findings are robust to alternative definitions of career value and specifications
accounting for mobility and link endogeneity. We also find that contempora-
neous colleagues are not a useful component of a worker’s network. Moreover,
networks characterized on average by ties between nodes that have been col-
leagues for a long time have a lower direct and indirect effect on labor outcomes.
Finally, networks where many links are represented by workers that have been

colleagues a long time before are less valuable to the employer.



Both the first and second chapter of this thesis belong to the same literature
on the role played by social networks in labor outcomes and in particular
wages. However, they deal with different issues and are very different both

from a theoretical and empirical point of view.

The first chapter indeed focuses on the networks at the hiring stage, while
the second during the career. They both sketch a theoretical framework, but in
the first chapter the model is static and in the second one dynamic. Moreover,
they focus on different problems. In the former, labor markets are affected by
incomplete information. As a result, problems of selection (i.e., the type of
workers is not observable before hiring) and moral hazard issues (i.e., the ef-
fort of workers is costly to observe) may arise. Networks may reduce selection
problems; if they represent information channels. At the same time, networks
may reduce moral hazard concerns, if they are able to exert pressure and mon-
itor their members’ behavior. The network ability to represent a commitment
device and reduce shirking is regarded as crucial for instance in microcredit,
but has not been considered in the context of labor markets. Since, selec-
tion problems have been extensively explored in the context of informal hiring
channels, the first chapter focuses instead on the idea that social networks may

play a role as far as moral hazard is concerned.

The second chapter instead focuses on career and mobility decisions. Net-
works are useful to the extent that they spread information about professional
opportunities and are considered as valuable assets by the employer. Indeed,
beyond diffusing information, there is at least a second way whereby profes-
sional networks may be considered a form of social capital. In fact, (Glaeser
et all [2002] define “individual social capital as a person’s social characteristics
- including social skills, charisma, and the size of his Rolodex - which enables
him to reap market and non-market returns from interactions with others”. In
this sense, employers may take into account the characteristics of professional

contacts of workers and in particular their contacts with workers outside the
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firm.

Each chapter comprises an empirical analysis, since I agree with Mansky
[2000] that “empirical analysis is essential to determine which theories should
be taken seriously as descriptions of the world as it is, rather than as it might
hypothetically be”. However, the data and identification strategies are dif-
ferent. The empirical application of the first chapter is to the manufactur-
ing sector of a developing and African country, where it has been suggested
that informal hiring channels are even more widely adopted than in developed
countries. The second chapter instead relies on information about an élite of
high-skilled jobs in four OECD countries. Finally, the networks of interest
are self-reported and based on ethnicity and kinship in the first chapter, while

professional factual potential links in the second chapter.

Networks are crucial not only as far as information diffusion is concerned,
but also on a number of other dimensions. An important, already mentioned,
feature of networks is their ability to provide commitment. In the first chapter
of this thesis, as well as in the microcredit literature, networks are indeed
regarded as commitment devices for individuals. However, relationships are
also able to provide commitment when the agents are larger units of analysis,
like firms or countries. Indeed, networks constitute a structure, different from
that of markets or of hierarchies, able to play a great role in firm outcomes.
An example is the famous Toyota ‘just in time’ production system, where

commitment to quality is achieved through a tight production network.

The third chapter investigates the relations between organizations and sug-
gests that they may provide them with commitment ability. It models risky
projects with autocorrelated productivity shocks as creating an option value
of investing over time so that later investments benefit from the information
revealed by the realization of earlier investments. However, once a firm has
invested in a production project, lobbies within it (e.g., some divisions of the

firm may have divergent interests from those of the Head Office or Board of Di-



rectors) or outside it (e.g., there may be political pressure as well as pressure
from upstream or downstream trading partners) may pressurize into paying
out early revenues from such investments precisely when the autocorrelation
of productivity implies the firm should be reinvesting them in the project. An
alliance with one or more other firms characterized by joint ownership of a pro-
duction project may then provide a commitment mechanism against lobbies’
pressure and therefore enable more efficient levels of investment. The same
argument applies when decision makers are governments instead of firms, as
often the case for infrastructure projects in developing countries.

The Business Environment and Enterprises Performance survey data cor-
roborate the model’s prediction that organizations under conditions favorable
to internal or external lobbying pressure are more likely than other firms to
choose joint ventures, a common form of joint ownership, as their corporate
governance structure. Moreover, the estimation of an instrumental variable
probit model suggests that this effect is actually downward biased, consistently
with the theoretical model. Indeed, although joint ventures are more neces-
sary when a firm is under potential lobbying pressure, they also contribute to
reducing such pressure.

In conclusion, the three chapters of this thesis explore some instances where
networks are key to economics, (hopefully) contributing to the shift from atom-
istic explanations toward a more relational understanding of economic phe-
nomena. Network analysis offers a framework to assess the interactions across
agents and the structure that links decision makers may represent the key to
eventually build the bridge between micro and macro, between individual be-
haviors and aggregate outcomes. The moment has arrived to go all the way

through and assess the role of social networks in economic outcomes.
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Chapter 1

Social Networks and Wages in

Senegal’s Labor Market

1.1 Introduction

An impressive number of vacancies is filled through informal hiring channels,
which comprise family, friends, and in general social networks to which individ-
uals belong, rather than through the formal labor market. |Granovetter] [I973],
Rees [1966] and [Corcoran! [1980] find that about half of the jobs in the United
States are filled through personal contacts and Toannides and Loury| [2004]
notice that the role played by networks increased over time. Sociologists and
economists have first looked at the supply side of the labor market. [Holzer
[T988], for example, showed that when multiple search methods are possible,
workers prefer social networks to formal hiring channels, because the former
are less expensive and characterized by a higher probability of being hired than
the latter. On the demand side, the traditional wisdom among economists is
that informal hiring channels may help to mitigate selection problems arising in
recruitment. For instance, Montgomery| [T991], [Saloner] [T985] and [Simon and

Warner [1992] all argue that informal hiring channels may reduce information

'For an interesting review of economic and sociological competing theories providing a
rational for the use of informal hiring channels, see [Fernandez et _al.| [2000].
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asymmetry between employers and employees and provide a better matching
of unobservable characteristics. Montgomery assumes that social networks are
based on homophily of unobservable characteristics, so that people tend to
refer others like themselves. Saloner’s results rest instead on the referees’ will-
ingness to safeguard their reputation. Simon and Warner posit that the use
of informal hiring channels reduces employers’ uncertainty about applicants
productivity.

All these models predict that hiring through social networks should always
be preferred to formal channels. Moreover, the enhanced selection that is guar-
anteed by informal hiring channels should be specially exploited for vacancies
requiring high skills and should imply wage premia for workers hired through
social networks. However, in the real world, formal and informal hiring chan-
nels coexist and their adoption greatly varies in different contexts. First of
all, the practice of hiring through social networks is even more pronounced in
developing countries than in industrialized ones2 Moreover, many empirical
studies suggest that vacancies for unskilled occupations are more likely to be
filled through social networks than jobs requiring high skills® while some find
the opposité?. Finally, wage differentials imputable to informal hiring channels
are far from being found always positive® For instance, [Pellizzari [2009] finds
that, out of 15 industrialized countries, in Austria, Belgium and the Nether-
lands networked workers enjoy wage premia, in Greece, Italy, Portugal and
UK they suffer wage penalties, while in the 8 remaining countries there are no

significant wage differentials due to the adopted hiring channel.

The discrepancies between theoretical predictions and empirical studies

2SeeBen-Porath! [T980] and [Fafchamps| [2006], who suggests that reliance on interpersonal
relationships and networks can be seen as a symptom that formal institutions do not work
well.

3See Reed [1966], Rees and Schultzl [1970], [Corcoran! [1980], [Banerjee [1984], [Pistaferri
[1999], [Antoninis [2006], Munshi and Rosenzweig| [20006], and [Pellizzaril [2009].

4Kugler| [2003], for example, argues that the use of referrals is more widespread in high-
skilled occupations.

SWhile [Simon and Warner! [T992] and [Kugler| [2003] conclude that workers hired through
social networks get wage premia with respect to employees hired through formal channels,
penalties are found by [Pistaferri| [1999] and Bentolila et all [2010].
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suggest that theories focusing on adverse selection overlook some crucial as-
pect of the phenomenon. This paper aims at reconciling theory and empirical
findings on the choice of hiring channel and its potential effect on wages. It
does so, first of all by taking into account that, besides selection issues, in-
complete information may also imply problems of moral hazard. Second, it
considers that networks differ in their tightness®, while the existing theoretical
literature does not consider the variety of social networks. We argue that the
strength of links is important, because tight networks are able to exert peer
pressure to ensure proper behavior of members who are hired through them
Indeed, [Shapiro and Stiglitz| [1984] show that, when observing employees’ ef-
fort is costly for firms, employers need to increase workers’ expected value of
not shirking with respect to shirking. That is, firms need to rise either the
monitoring or the salary of their workers® However, the role played by peer
pressure may decrease the monitoring costs for workers hired through social
networks with respect to other employees2 Third, even networks characterized
by similar tightness may play a very different role in the job market depend-
ing on the culture. There are contexts in which a worker hired through a

social network reciprocates the working opportunity by exerting more effort

6A tight network is characterized by very strong ties. Different concepts of strong ties
populate the literature. [Hennig and Lieberg| [1996] and [Wahba_and Zenoul [2005] define
strong ties as those based on a repeated and regular relationship, while [Griecol [T987], [Lin
[1999] and others measure the strength of the ties by the degree of commitment, reciprocity,
trust and mutual obligation. Our preferred notion is the one proposed by |Granovetter
[1973]: “The strength of a tie is a (probably linear) combination of the amount of time,
the emotional intensity, the intimacy (mutual confiding), and the reciprocal services which
characterize the tie.”.

"Several studies support this insight. [Adler and Kwonl [2002] suggest that tight networks
encourage compliance with rules and reduce the need for formal controls. Similarly, |Grieco
[1987] argues that social networks can reinforce social control at the work place. Moreover,
Fismanl [2003] provides evidence that enforcement is particularly effective within ethnic
groups in Africa. Finally, [Binzel and Fehrl [2010], [Glaeser et all [T990], Barrl [2004] and
Miller_and Rosenbauml| [I997] provide experimental evidence of the positive relationship
between social proximity and trustworthiness.

8In the Ivorian manufacturing sector the trade-off between wage and monitoring has been
analyzed by [Azam and Lesueur! [1997].

9In enriching the employer search framework with the efficiency wage theory, we carry
out a step along the research path wished by [Sicilianl [T995]. In a similar spirit [Kugler| [2003]
also argues that referees can exert peer pressure on co-workers and thus lower monitoring
cost, but within a matching framework.
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than workers hired through the formal channel, while a culture of favoritism
encourages networked employees to work less than the others. Our model
integrates all these aspects and explains why either formal or informal hir-
ing channels are adopted and why either positive or negative wage differentials
may emerge for workers hired through informal channels, depending on circum-
stances. Moreover, it accounts for the stylized facts that developing countries
rely even more on social networks as hiring channels than industrialized ones

and that informal hiring channels are often adopted to fill unskilled vacancies.

The paper also contributes to the empirical literature by investigating the
determinants of hiring channels at worker, network and firm level and the
impact of the adopted hiring channel on wages in the Senegalese formal man-
ufacturing sector. While most of the empirical literature on social networks
as hiring channels is largely confined to developed countries studies, very few
studies have analyzed the crucial role of social networks in less developed coun-
tries’ labor marketsl and none takes into account the fact that social networks
differ in their tightness. Moreover, to our knowledge the only existing analysis
of informal hiring channels concerning Sub-Saharan Africa refers to the colo-
nial period (Fafchamps and Moradi [2009]). However, this region is pervaded
with informality to a greater extent than other developing countries ' and so-
cial networks play a crucial role in their labor markets™. At the same time,
Senegal is a rare example of a Sub-Saharan African country characterized by
a dynamic economy moving away from the ubiquitous informality to a market
economy, thus providing a unique opportunity to investigate the remains of

informality in an economy that is developing toward formal markets.

We adopt an empirical approach that to our knowledge has not been applied

0Notable exceptions are Egypt’s studies by [Assaad [1997] and [Wahba and Zenoul [2005].

1 An example of the economic relevance of informality in Africa is provided by [Azam et al.
[2001] concerning the credit market.

12T uke and Munshil [2006] and [Magruder] [2010] find that traditional social networks, such
as those based on kinship, are pivotal for labor markets respectively in Kenya and South
Africa. [Barr and Odurol [2002] stress the importance of ethnic networks for labor outcomes
in Ghana.

14



before to investigating informal hiring channels. Estimating an endogenous
switching model, we find that informal hiring channels are preferred to fill
unskilled vacancies and are associated with a wage penalty. Moreover, the
probability of having been hired through a social network and the absolute
value of wage penalties is increasing with the strength of ties. These findings
are consistent with our theoretical predictions in contexts where favoritism is
widespread.

Section analyzes the case of Senegal, providing details on the data and
some descriptive statistics characterizing sampled firms and workers. Section
[L.3 presents a theoretical framework that accounts for the elements intuitively
singled out above and corroborated by the analysis of rough data. Section [I.4]
presents econometric evidence supporting the hypotheses and the predictions

of our theoretical framework. Finally, section concludes.

1.2 Descriptive statistics

The empirical analysis relies on the Investment Climate Assessment (ICA)
survey for Senegal, run by the World Bank in 2003. It provides information
about 262 firms and 1637 of their workers in the formal™@ manufacturing™®
sector. One of the salient features of this data set is that it matches workers
and firms, which allows controlling for idiosyncratic characteristics of both.
Social networks based on family, friends are the main channel of matching

between firms and workers in the dataset. On the demand side, the majority

13The survey defines the formal sector as made up by registered firms. However, there are
many other firms that do not officially exist (and thus do not pay taxes). The latter firms
make up the so-called informal sector of the economy, which represents a notable part of
the economy and employs a great number of workers. Data available for 2001 indicate that
it represented almost 55% of GDP and that about 1.2 million people worked in informal
firms. However, the informal sector of the economy is likely to hire almost only through
social networks. Thus, the formal sector is a more interesting ground to pin down the
determinants of firms’ choices concerning the hiring channel.

The fact that sampled firms belong to the manufacturing sector implies that it is not
possible to reach conclusions about the Senegalese economy in general. However, the manu-
facturing sector is a large part of it, accounting for 12% of GDP in 2008 (African Economic
Outlookl [2009]).
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Table 1.1: Characteristics of sampled firms by their main hiring channels.

Firms mainly hiring through channel:
formal informal Difference Total
total number of interviewed firms 104 152 -48 256
firm located in Dakar 98 145 -47 243
public firm 8 4 4* 12
mean number of employees 194 72 122** 130
(592) (180) (51) (425)
owner and director 59 105 -46** 164
sector: agro-industry 40 53 -13 93
chemical /paint products 13 17 -4 30
building materials 10 8 2 18
furniture 1 5 -4 6
metals 10 15 -5 25
paper industry 12 24 -12 36
plastics 3 12 -9* 15
textile and leather 8 15 -7 23
wood 7 3 4* 10

Note: Standard deviation in brackets. Significance levels: *: 10% **: 5% ***: 1%.

of firms use sometimes formal and sometimes informal hiring channels, and
60% of the sampled firms declare to mainly rely on informal networks in order
to fill their vacancies. On the supply side, 65% of interviewed workers found

their job through social networks &

In order to get some insights about the phenomenon, it is useful to analyze
the characteristics of both firms and workers thoroughly. Some characteristics
of the sampled firms are reported in Table [T, which distinguishes between
firms that declare to mainly rely on formal and on informal hiring. All sampled
firms are located in an urban area and 95% of them in the capital city, reflect-
ing the distribution of manufacturing employees in the country™ Enterprises
where the owner is also the director of the firm are also those that more often
use informal hiring channels, while bigger firms tend to rely more on formal

hiring channels.

5 Notice that the focus of this paper is on the hiring channel and not on the characteristics
of the contract hold by workers. Indeed, the ICA survey does not provide information on
workers’ contract, i.e., whether it is written and complete, whether it specifies benefits and
social insurance, etc. However, [Combarnous| [2001] shows that in Cote d’Ivoire workers
who found their job through informal channels usually have incomplete contracts, while
employees holding complete contracts often applied to a vacancy announcement.

16Indeed, more than 2 million people live in Dakar, while less than 250 thousands in the
other cities. Thus, the concentration in Dakar of interviewed workers is almost representa-
tive.
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Having noticed these characteristics at the firm level, we now investigate the
characteristics of sampled workers™ Table reports available information
about sampled employees, distinguishing between those hired through formal
channels and those who found their job through social networks. Workers
who found their job through networks of relatives, friends are about 65% of
interviewed workers. The survey also provides information concerning two
types of social networks. The first one is the network binding the owner or
manager of the firm with employees belonging to her ethnic group. The second
one includes members of her extended family working in the firm. Rough data
suggest that the ethnic group is one of the social networks whereby workers
may be hired, since employees that belong to the same ethnic group as the
head of the firm are 21% among workers hired through an informal network
and 13% in the formal labor market. Since family ties are likely to be tighter
than merely ethnic ones, the comparison between their effects enables to test
the role played by network tightness in the labor market.

Our data set provides evidence that workers are hired more often through
social contacts for jobs requiring lower qualifications. Indeed, 76% of unskilled
workers found their job through their family or friends. The percentage falls
to 60% for skilled blue collars and to 41% for skilled white collars and man-
agers™ Workers who found their job through informal contacts are also less
educated, experienced, and younger than employees hired on the formal labor
market. Finally, the mean of the natural logarithm of real monthly salary™ is

significantly lower for workers hired through social networks.

While the rigor of econometrics is necessary to disentangle the relative

I"Notice that the information available concerns neither the pool of applicants, nor just-
hired workers, but workers employed at the time the survey took place.

8The survey categorizes workers into ten types of jobs. We group them into four occupa-
tional categories: manager, skilled white collar (engineer, scientist, economist, programmer,
mathematician, accountant), skilled blue collar and other skilled (technician, supervisor,
maintenance and repairing man, medical staff, clerk, secretary), and unskilled (other pro-
duction worker, guard, cook).

9Real wages are computed adjusting reported salaries at the time of hiring for the harmo-
nized consumer price index, provided by the Senegalese Forecasting and Statistics Direction
(Direction de la Prévision et de la Statistique).
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Table 1.2: Characteristics of sampled workers by their hiring channel.

Workers hired through channel:
formal informal Difference Total
number of workers 555 1018 -463 1573
same ethnicity as firm’s head 71 214 -143*** 285
same family as firm’s head 30 150 -120%** 180
job: managers 32 23 g 55
skilled white collar 101 71 30%** 172
skilled blue collar 238 351 -113*** 589
unskilled workers 183 569 -386*** 752
mean education (years) 13.0 10.5 2.5 11.4
(4.73) (4.62) (0.26) (4.81)
mean previous experience (years) 5.0 4.1 0.97** 4.5
(6.39) (6.06) (0.34) (6.19)
mean age at hiring (years) 29.9 28.8 1.1%** 29.2
(7.41) (8.34) (0.42) (8.04)
gender: male 555 1018 -463 1573
marital status: married 555 1018 -463* 1573
origin: Dakar 220 426 -206 646
other in Senegal 311 546 -235 857
other 24 45 -21 69
weekly work hours 43.2 43.3 -0.1 43.2
(8.51) (9.98) (0.50) (9.48)
mean In real monthly salary 11.2 10.9 0.37** 11.0
(0.87) (0.86) (0.05) (0.88)

Note: Standard deviation in brackets. Significance levels: *: 10% **: 5% ***:. 1%.

role played by different variables, the analysis of crude data suggests several
potentially relevant dimensions, which are integrated in the theoretical frame-
work developed in section [L3l In particular, the incidence of informal hiring

channels varies with job characteristics and network tightness.

1.3 A model of hiring through formal and in-
formal channels

The need of a theoretical framework accounting for what we observe in reality
and in the data described in section [[.2] motivates our modeling exercise. In
order to understand the use of social networks as hiring channels, the key
point is investigating why and when firms and applicants prefer to rely on
them. Since adverse selection has long been investigated in the context of
hiring channel choice without managing to account for empirical evidence, we

abstract from it for the sake of tractability and we focus instead on other
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crucial characteristics of the phenomenon that received little attention until
now. Moreover, we simultaneously take into account the choices of employers

and applicants.

1.3.1 Setting

We model a formal-sector firm that can hire labor either through the formal

For from a pool of workers who are linked to

channel, at a market wage w
that firm by a social network2¥ In the latter case, the wage is determined
by the bargaining between the firm and the worker 2 Assume that the out-

come is determined by the Generalized Nash Bargaining Solution (Rubinstein

[1982]), so that the wage paid to a worker, when hired by the informal channel,

S N _ . N\ni(75N _ ., ,N\1-n; : : o )
maximizes (w;; —w;;)" (W;; —w;;) ™. In this function, 7; is the worker’s bar-
gaining power, wfvj is the minimum wage that employee ¢ is willing to accept

through informal channels for working for firm j, rather than only accepting
jobs through formal channels, and w{vj is the maximum wage that the firm
is prepared to pay this worker rather than hiring another one via the formal
channel. The latter two variables (w,"; and w});) are determined endogenously,

as described below. In conclusion, if the firm hires through informal channels,

the corresponding wage will be determined as follows:
wiy =05 + (1 — ni)wyy. (1.1)

This expression simply says that the agreed wage will be a linear combination
of the two extreme points of the bargaining set, being closer to the top the
higher is the worker’s bargaining power.

We assume that the firm can observe worker’s individual output only by

costly monitoring her. For the sake of simplicity, the worker can either shirk or

20Table in the appendix summarizes the variables introduced in the model.

2LA vacancy posted through formal channels is likely to announce a wage. However,
when informal hiring channels are used, wage is much more likely to be the object of some
negotiation and to depend on the bargaining power of a specific candidate.
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exert some effort, and that effort may be influenced by how she was hired. A
worker hired through the formal channel chooses e € {0, e}, while somebody
hired through social networks e¥ € {0, e+ d¢; ;}. Indeed, the characteristics
of the social network whereby a worker is hired, and namely its tightness (¢;;),
are likely to influence the extent of her effort. In some contexts workers hired
through social networks may be eager to reciprocate the working opportunity,
while elsewhere they may feel that they don’t need to exert as much effort as
the others (i.e., the sign of § is culturally driven).

Denote qfi ; the probability that worker ¢ hired through channel k € {F,N}
gets fired by firm j, and assume that the monitoring technology is such that
the worker will only be fired if she is caught shirking, which happens with
probability ,uﬁ ; when she does. The payoff of a worker hired by the formal
channel is:

Ufj = (1 — qZFJ> wl — 76E

)

where v is the per-unit cost of effort. However, a worker hired through a
social network also feels peer pressure by members of her hiring channel not
to compromise its reputation. Indeed, if she is caught shirking and fired, she
will be punished by the network that served as hiring channel to an extent
that depends on its tightness. Therefore the payoff of a worker hired by the

informal channel is:
UN = (1-¢%) @+ Gz) —vel — alei

where (; ; is the non-monetary gain that a worker may derive from working
with or for a member of her social networks. This parameter captures the
benefits that the worker can get from being an active member of the network,

including gifts in special occasions like weddings and various kinds of help 22

22The potential role played by non-pecuniary benefits is stressed in [Fontaine [2007] and
Bentolila et all [2010]. Tt is likely that such benefits depend somehow on network tight-
ness. However, the model is agnostic concerning the specific functional form describing this
potential relationship, since the latter is far from being obvious. While this simplification
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Lemma 1 (No-Shirking Conditions). When formal and informal channels are

adopted the no-shirking conditions are respectively:

e
pt > wF (1.2)

(e + 0y ;)
wle +Gij + @i

fig > (1.3)

Proof is provided in the appendix. The no-shirking conditions (2] and
(L3) suggest that the intensity of monitoring that maximizes the firm’s profit
depends on the chosen hiring channel. This result is a direct consequence of
the fact that the utility function of workers depends on their hiring channel.
Indeed, when a social network is adopted as hiring channel, its tightness (as
well as the cultural parameter ¢) determines the level of monitoring inducing
effort. Moreover, the larger the non-monetary benefit enjoyed by networked

workers, the lower the monitoring needed to induce their effort.

It can be readily checked that no-shirking conditions (L2) and (L3) will
hold as an equality, as this is the value of ,uﬁ ; that maximizes the firm’s profit
per worker. Assuming that labor productivity is ¥, and denoting &; the unit
cost of monitoring, the profit of firm j when hiring worker ¢ through formal

and informal channels are respectively:
Iy, = el — (1 - ) w" — "
such that ef:eandq{jj =0 if ¥ > I, and el :0andq5j = pfif pf < 2%

HZNJ = e’ — (1 — qﬁ) wiv é-jﬂlfjfj

i

N _ N _qif N Y(e+dwi;) N _
such that e;' = e+ 0yp;; and ¢;; = 0 if p;; > W Gy tens and e;' = 0 and
N _ N i N Y(e+8pi5)
Tij = Hij if fij < ) ACi gt

entails that tightness explicitly appears only with a negative sign into the worker’s utility
function, the key point is of course accounting for the net impact of tightness on it.
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Therefore, per worker profit when the firm hires through respectively formal

and informal channel may simply be written as:

F F e
(e + d¢pi;)
Y = d(e + 5 ;) — wl: — & : (1.5)
! ! T wl G iy
which of course have to be non-negative, so that there exist a w;"; 4> & Wiy,
and a w?

max-*

In the sub-game perfect equilibrium, workers hired through formal and

informal channels know that the firm will respectively choose uf = J% and

y(e+dp)

Y = o 1oy 5O that their payoff is in fact:

U" =w" — e (1.6)
and
Upy = wi; + Gij — (e + dp) (1.7)

We are now in a position to determine the bounds [@f\;,@f\” of the bar-

gaining problem in proposition [Il whose proof is provided in the appendix.

Proposition 1 (Bargaining Set). The upper and lower bound of the bargaining

set are determined as follows:

N

. . . . . N —
1. the firm prefers hiring through social networks worker i if w;; < w;y;,

where wWN

i s the mazimum of wf\; fulfilling:

v(e + d¢i;) F e
— 98, ; N4 ¢, ) — 1.8
¢7]+wl’]+§]w%+@,j+<ﬂi,j_w +£pr (1.8)
2. the worker will accept a job from the informal channel if:
w%’ > wff; =wh — Ci,j + ’75901',]' (1.9)
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Proposition [l thus specifies the acceptable range of values of the informal
wage for making a transaction by this channel. If the monitoring cost is rel-
atively low and the cultural context is such that workers hired through social
networks are willing to exert extra effort to reciprocate (§ > 0), the upper
bound is increasing with network tightness, reciprocity, and productivity. If
instead networked workers exert less effort than employees hired through the
formal channel (§ < 0), the upper bound is decreasing with network tightness,
extent of favoritism (the absolute value of ¢), and productivity.

At the other end of the range, the lower bound is smaller the larger the non-
monetary benefits that the worker gets from this informal transaction. When
workers hired through social networks are eager to reciprocate the working op-
portunity, the lower bound increases with network tightness, while it decreases

when networked workers exert less effort.

1.3.2 The choice of the hiring channel

For the firm to hire through the informal channel, such a transaction must be
worthwhile for both the firm and the worker. In other words, as a familiar
saying suggests, ‘it takes two for tango’ Figure [LI, which depicts the set
determined by proposition [I, makes clear that this condition may fail if either
the firm, or the worker, is not interested in making that transaction. For

example, if the market wage is higher than @', defined as the point where

wf\; and wfvj coincide, workers do not want a job through social networks
because firms are not willing to pay them enough through such a hiring channel.
Only within the area labeled ‘informal hiring channel’ both sides are willing
to use the informal channel. This remark allows us to establish the following

proposition

Proposition 2 (Choice of Hiring Channel). When 6 > 0 (i.e., in a culture of

gratitude),

1. informal hiring channels will be used:
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Figure 1.1: The choice of hiring channel and the wages of workers hired through
formal and informal hiring channels.

o always if 9 >~ — (/0@ , or

e only when w” is below the threshold level @' if ¥ + (;;/0pi; < 7;

2. informal and formal hiring channels are indifferent if ¥ + G ;/dpi; <~y

and wt = wf;

3. formal hiring channels will be used otherwise.
When 6 <0 (i.e., in a culture of favoritism),
1. informal hiring channels will be used:

o always if v >V + G /0@, or

e only when w” is below the threshold level W' if v — (i j/0pi; < V;

2. informal and formal hiring channels are indifferent if v — (; ;/dpi; < 0

and wt = wF;

3. formal hiring channels will be used otherwise.
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Indeed, only informal hiring channel are used when the area labeled ‘infor-
mal hiring channel’ becomes open-ended, that is when either ¢; ; > ¢; j6(y—17)
or, if ¢;; — 0, when 6(y — ) < 0. Intuitively, the first condition suggests that
social networks prevail as hiring channel when non-monetary gains from infor-
mal hiring are substantial. Since in developing countries social networks are
often very important and informal exchanges widespread, the relative weight
of non-monetary benefit versus salary may be substantial. Therefore, our the-
oretical framework predicts that informal hiring channels should be even more
common in developing countries than in industrialized countries. At the same
time, since the same non-monetary gain will impact on workers’ utility more
if their salary is lower, social networks should be more often adopted as hiring
channel for less skilled jobs.

Even when networks do not provide a high non-monetary gain, only infor-
mal hiring channels are adopted if ¢ > v when 6 > 0 and if v > ¢ when § < 0.
If the spread between productivity and cost of effort of a worker is increasing
with her skills, our framework predicts that informal hiring channels should
be preferred to fill skilled vacancies, when the culture is such that a worker
hired through a social network reciprocates the working opportunity by exert-
ing more effort than workers hired through the formal channel (§ > 0). At
the same time, in contexts of favoritism (6 < 0) they should be preferred for

unskilled jobs, while skilled vacancies should be filled through formal channels.

1.3.3 The wage differential

Figure[[.Tlshows that the stronger the willingness to reciprocate a job opportu-
nity obtained through social networks and the tightness of the social network
adopted as hiring channel, the higher tends to be the wage of a worker hired
through informal channels. The opposite is true the stronger the culture of
favoritism and the tighter the social network adopted as hiring channel. The

wage of a worker who found her job through a social network increases when
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her bargaining power is strong (i.e., wlN] close to w{\’]) and decreases when it is
weak (i.e., wi\g close to mf\;) Moreover, when the bargaining power is limited,
the salary earned by workers hired through the informal channel decreases
with the non-monetary gain workers enjoy, while, if networked employees have
strong bargaining power, the effect is weaker and the more so the larger the
non-monetary gains.

We now formally assess when workers hired through the informal channel
get a wage premium or a wage penalty with respect to employees hired through

the formal channel.
Proposition 3 (wage differential). When 6 > 0,

1. both wage premium and penalty are possible, depending on the bargaining

power, if G > Y0P ;;

2. only wage premium to workers hired through social networks is possible

if Gij < Y0pij-
When § < 0,

1. both wage premium and penalty are possible, depending on the bargaining

power.

Proposition [B] suggests that depending on the parameter values, informal
hiring channels may have either positive or negative consequences on salaries,
as hinted by the empirical literature discussed in section [LIl In particular,
wage penalties should be more likely in contexts of favoritism and wage premia
in the opposite caseZ Even in case of low bargaining power, workers hired
through social networks earn for sure wage premia when they reciprocate the
working opportunity by exerting more effort than workers hired through formal
channels if non-monetary gain don’t exist. In such a culture, the value of

wage premia are ceteris paribus positively affected by network tightness and

Znterestingly enough, Pellizzaril [2009] finds wage penalties in Italy and wage premia in
countries like Belgium and the Netherlands.
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the intensity of reciprocity. On the other hand, in contexts of favoritism,
workers hired through informal hiring channels can get wage premia only if

the bargaining power is particularly strong.

1.4 Econometric analysis of hiring channel choice
and wage differentials

We exploit the Senegalese data to investigate the determinants of hiring chan-
nel choice and wage differentials imputable to the hiring channel 22 A funda-
mental concern undermines the analysis: is the hiring channel choice exogenous
to unobservable determinants of wage? If hiring channel and salary share some
unobservable determinants, sample selection® biases the estimation of coeffi-
cients. If for instance less able individuals are more likely to be hired through
social networks than through formal channels and therefore receive lower wages
ceteris paribus, then failing to control for this correlation would yield biased
estimates of the impact of hiring channel on wages.

Besides the potential sample selection bias, a further concern is that the
hiring channel may have an indirect impact on the salary through the standard
wage determinants. For example, the role played by a worker’s education on
her wage may be weaker for an applicant hired through social networks than for
one hired on the formal labor market. The econometric framework addressing
at the same time the endogenous sample selection and the switching impact
that wage determinants may have for workers hired through different channels
is the endogenous switching model (see [Heckman! [I979]). Roughly speaking,
it is a treatment effect model that allows for a full set of interaction terms

between the hiring channel and the standard determinants of wage. Some

24Tt would be very interesting to test our theoretical insights concerning the role played by
informal hiring channels in different institutional contexts, but a systematic cross-country
comparison is beyond the purposes of this paper.

25Sample selection is an issue because we observe wages of workers hired through a social
network only when they were hired through that channel (and never if they were hired
through formal channels).
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details on the endogenous switching econometric model are given in appendix.

1.4.1 Specification of estimation

To take advantage of the richness of the available data, we take into account not
only variables at the individual level as in the standard endogenous switching
model, but also firms’ characteristics 28 Therefore, the system of equations of

interest is as follows:

In w'fj = gorkerXi + 6}27‘7715]' + efj (11())
In wz]?g = gorkerXi + 6}\1{rmEj + eﬁ\,[j (111>
H”Zj = ’YZi,j + Uy 5 (112)

where the dependent variable of the wage regressions is the natural logarithm of
the real monthly wage, X; are the regressors at worker 7 level, Z; the character-
istics of firm j, and Z; ; includes X;, =; and variables that allow identification.
In particular, the vector X; is represented by worker i’s years of education and
experience before the current job, gender, marital status, place of origin, num-
ber of hours worked per weekZZ type of vacancy filled when hired, whether
worker 7 is a relative of firm’s manager or owner, or does not, but belongs
to her ethnic group. The vector Z; includes firm j’s size, sector, and three
dummy variables taking unit value respectively if firm j is located in Dakar,

if a large share of its capital belongs to the State, and if its owner personally

26Since our focus is on the choice of the hiring channel, variables should refer to the hiring
time of each worker. Even though some variables explicitly refer to that time (hiring channel,
type of job, salary and previous experience), the large majority of them concerns the year
of the survey. However, some information obtained in 2003 may well approximate several
variables at the hiring time. For instance, the years of education declared at the time of
the survey are likely to correspond to the years of education at hiring time. Therefore, we
assume that some variables at the firm (size, sector, location, public capital, and whether
the director is also the owner) and the worker (years of education, hours of work and marital
status) level are good proxies for their value at the time hiring occurred.

2TWe run the same estimation using the hours of work per week to obtain the wage
rates from the monthly salaries. The results are very similar. However, we present the
results obtained for monthly wages in order to avoid any concern of propagation of potential
measurement errors from hours of work to the dependent variable.
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runs the firm.

While the available data allow controlling for a great variety of observable
characteristics both at worker and firm level, it may still be the case that some
unobserved characteristics differ between individuals hired through different
hiring channels. The best available exclusion restriction is a dummy taking
unit value when a worker was over 40 years old when hired. The identifying
assumption is that this variable is legitimately excluded from wage regressions
(CI0) and (LII), but significant in the selection equation (LI2). While by
definition this hypothesis is not testable, economic reasoning supports our
choice of this exclusion restriction. Indeed, it is standard to posit that age
should not be relevant in a wage determination once experience and education
are accounted for 2 The hypothesis that that relatively old people looking for
a job are more likely to be hired through informal rather than formal channels
is supported by evidence in [Delattre and Sabatier [2007] and it is consistent
with our theoretical framework in contexts of favoritism 22

Finally, the observed dichotomous realization of the latent variable H;; is
whether each sampled worker was hired through social networks (H; ; = 1) or
not (H;; =0):

1 if H;ij >0

Hi,j =
0 otherwise

1.4.2 Econometric results

Table L3 shows the results for the simultaneous estimation of equations (L0,
(CII), and (II2)). The first part of the table reports the coefficients of the
determinants of the hiring channel, which correspond to the vector of parame-

ters 7y in equation ((ILI2)). The determinants of salary for workers hired through

Z8Hayashi| [2000] precisely cites age as example of a good instrument for wage regressions
that include education and experience in the section dedicated to endogeneity bias of his
textbook on Econometrics (pages 199-200).

29Indeed, the burden of reconversion tends to decrease the spread between their produc-
tivity and their cost of effort with respect to younger applicants. Moreover, it is also possible
that people over 40 have tight social networks available, so that v > ¥ + (; ;/0¢; ; is likely
to more strongly hold than for younger workers.
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social networks, corresponding to 3"s in equation (L.III), are reported in the
second part of the table in the first column. Those for employees hired through
formal channels, corresponding to 5%'s in equation (([LI0), are presented in the
second column.

Table [[L3] clearly indicates that the use of social networks as hiring channel
greatly varies with the type of vacancy to be filled, a stylized fact described in
section [LTl Unskilled workers have a significantly higher probability of being
hired through social networks than skilled blue collars (the category of refer-
ence), while the opposite is true for skilled white collars. Such result verifies
the theoretical implications of the model that are developed in section [[.3.2]
If the spread between productivity and cost of effort of workers is decreasing
with their skills, and the potential non-monetary gains quite large with re-
spect to unskilled workers” monetary wage, networks are likely to be adopted
as hiring channel despite favoritism, while the opposite is true for skilled white
collar workers. Managers are not significantly more likely to be hired through
formal rather than informal channels, probably because the two countervailing
effects, namely large non-monetary benefits and high productivity combined
with very costly monitoring, compensate each other.

The coefficients of the wage regressions show that a worker earns signifi-
cantly more if hired as manager or a skilled white collar and less if hired as
unskilled worker than if she is hired as skilled blue collar, consistently with
what intuition suggests, whatever the hiring channel. However, the magnitude
of the coefficients differs between hiring channels, a point that we will further
investigate later on in this section.

One peculiar determinant of the salary is the type of social network whereby
a worker was hired. A relative of the owner or manager of the firm ceteris
paribus has significantly greater chances of being hired through informal hiring

channels. At the same time, relatives suffer a substantial wage penalty5®

39Gince we do not separately observe the hiring choices of firms and applicants, but only
the outcome of their joint decisions (i.e., that someone is working for a firm), some caution
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Table 1.3: Endogenous switching model: determinants of the choice of hiring
channel and of the wage for workers hired through formal and informal hiring

channels.
Choice of informal hiring channel

job: manager -0.458 (0.287)
skilled white collar -0.336** (0.145)
unskilled 0.252** (0.112)
same family as firm’s head 0.476*** (0.151)
only same ethnicity as firm’s head 0.081 (0.154)
education (years) -0.030** (0.012)
previous experience (years) -0.063*** (0.019)
previous experience sq. (years) 0.002*** (0.001)
age over 40 at hiring 0.304** (0.141)
origin: Dakar -0.054 (0.265)
other in Senegal -0.215 (0.266)
married 0.108 (0.092)
gender: male -0.042 (0.114)
hours worked 0.005 (0.005)
firm located in Dakar -0.397* (0.211)
In of n.employees -0.110*** (0.039)
owner and director 0.110 (0.110)
TFP at hiring 0.015 (0.156)
public firm 0.051 (0.253)
intercept 1.260*** (0.469)
sector dummies yes
Wage regression
for workers hired through: social networks formal channel
job: manager 0.629* (0.335) 0.486***  (0.107)
skilled white collar 0.436*** (0.138) 0.197**  (0.101)
unskilled 04347 (0.075)  -0.192**  (0.087)
same family as firm’s head -0.297** (0.133) -0.216*  (0.115)
only same ethnicity as firm’s head 0.025 (0.089) 0.178 (0.113)
education (years) 0.040*** (0.010) 0.057**  (0.009)
previous experience (years) 0.043*** (0.017) 0.025* (0.015)
previous experience sq. (years) -0.002** (0.001) -0.001 (0.001)
origin: Dakar 0.134 (0.217) 0.040 (0.259)
other in Senegal 0.100 (0.074) 0.044 (0.257)
married 0.100 (0.074)  0.162***  (0.066)
gender: male -0.019 (0.083) 0.064 (0.087)
hours worked 0.000 (0.003) 0.003 (0.004)
firm located in Dakar 0.654*** (0.215) 0.721***  (0.190)
In of n.employees 0.132%** (0.032)  0.058**  (0.029)
owner and director -0.126* (0.073) -0.052 (0.073)
TFP at hiring 0.360%** (0.120)  0.477**  (0.126)
public firm -0.037 (0.230) -0.010 (0.131)
intercept 9.675%* (0.328)  9.000***  (0.398)
sector dummies yes yes
N 07477 (0.256)
oF 10.142 (0.270)
Log-likelihood -1844.84
Wald x2; 128.49
N 1139

Note: Robust Standard Errors in brackets, clustered by firm.
Significance levels: *: 10% **: 5% ***: 1%.
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The role played by kinship, possibly the tightest existing network, reflects the
theoretical prediction of our framework that the tighter the social network
that serves as hiring channel, the larger the potential wage penalties suffered

by networked workers, in contexts where favoritism is widespread.

Longer education is associated with a lower probability of being hired
through social networks and the use of informal hiring channels is a decreasing
and convex function of experience prior hiring BI' This feature is consistent with
the prediction of our theoretical framework that larger productivity increases
the incidence of formal channels. Education and experience, the classical Min-
cerian wage determinants, as expected significantly increase wages, whatever

the hiring channel whereby a worker was hired.

An interesting result is that, even controlling for workers’ experience, people
over 40 years old are significantly more likely to have found their job through
informal rather than formal channels. Our theoretical framework helps to intu-
itively understand the widely recognized phenomenon that elder people seldom
get a job on the formal labor market. In fact, the burden of reconversion of
their competences, which is required by a new working environment, tends to
increase their cost of effort with respect to younger workers, so that formal hir-
ing channels are hardly used despite favoritism, while peer pressure consequent

to the adoption of informal hiring channels may compensate it.

We control for marital status, which is not a significant determinant of the
hiring channel and does not affect wages of workers hired through social net-
works. However, workers hired on the formal labor market enjoy significantly
higher wages if they are married 2 Workers’ gender, place of origin, and hours
worked per week are maintained as control variables at the individual level,

but they are never significant.

is needed in interpreting these results. However, the magnitude of coefficients undoubtedly
points to their consistency with a context of favoritism.

31The same result is found for example by [Pistaferril [T999].

32 An intriguing interpretation is that the network that has served as hiring channel consti-
tutes a guarantee of trustworthiness, substituting marital status in the formal labor market.
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Table [L.3] also shows that there are a number of firms’ characteristics af-
fecting the choice of the hiring channel and the wage. The location of a firm in
Dakar rather than in other towns decreases the likelihood of hiring somebody
through informal hiring channels®3 At the same time, employees working in a
firm in Dakar gain significantly higher wages5

The size of the firm, in terms of total number of employees, has a sig-
nificantly negative impact on the probability of being hired through informal
channels and a positive one on wagesB3 This is consistent with our theoretical
predictions, since in small firms the recruiter and the employees tend to work
closely, while in large firms peer pressure is less effective.

Workers employed by a firm run by its owner are not significantly more
likely to be hired through social networks, but they earn less ceteris paribus.
Indeed, a manager may get positive utility out of hiring people belonging to
her social networks, even in cases when the choice of informal hiring channels
does not maximize the firm’s expected profit, and may hire too often workers
through their social networks. Instead, the utility of a director who is also the
owner directly depends also on firm profit and principal-agent distortions are
avoided: she uses her social networks as hiring channel only when convenient
and she pays her networked employees what is needed to induce their effort
and not more than that.

To account for time effects due to the fact that surveyed workers were hired
in different years, we control for the total factor productivity change, which is
as expected positively strongly correlated with salaries. Finally, we control for

firms’ public capital and sector.

33This finding is coherent with the view that big cities entail weaker social networks, an
idea that dates back to the nineteenth century (see [Tonnies [I887] and [Simmell [T903]) and
was developed by the social disorganization theory (see Wirthl [1938], Redfield [1947] and
Alexander] [I973]) and the overload theory (seeMilgram| [I970]). For a short and enlightening
discussion on the topic in sociology, see [Amatol [T993].

34While the qualitative result is intuitive, the magnitude of the coefficients needs to be
taken cum grano salis, since 96% of sampled employees work in Dakar.

35Pistaferril [T999] also finds that large firm are less likely to hire through informal channels
and pay higher wages. More in general, the fact that larger firms tend to pay higher wages
is a well-established finding (see for instance [Oi and Idsonl [I999]).
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Figure 1.2: True distribution of wages for workers hired through informal hiring
channels and distribution of unconditional and conditional expected wages for
the same subsample of workers.

At the bottom of Table are reported the estimated correlation coeffi-
cients between residuals of the regression for the choice of the hiring channel
and for wages. The correlation between the residuals of the selection equa-
tion (LI2)) and the wage regression for workers hired through formal channels
(CI0), pr, is not significantly different from zero. However, the correlation
between the residuals of the selection equation and the wage regression for
workers hired through informal channels (LIT]), py, is significantly negative.
Therefore, selection is endogenous and, in particular, workers hired through
social networks ceteris paribus suffer a significant wage penalty due to unob-
servable determinants.

A visual way to see the wage penalty due to unobservable factors that
is suffered by workers who got their job through social networks is to com-
pare the true distribution of wage earned by workers hired through informal
channels with the unconditional expected wage for the same subsample, i.e.,

E (In wN) = BN X, + BﬁﬂrmE]—. Figure shows that the true distri-

i, worker
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Table 1.4: Switching impact of the hiring channel on wages: difference between
estimated coefficients of wage determinants for workers hired through informal
and formal channels.

pY — "
job: manager 0.143 (0.428)
skilled white collar 0.239 (0.210)
unskilled -0.242%  (0.113)
same family as firm’s head -0.082 (0.254)
only same ethnicity as firm’s head -0.153 (0.175)
education (years) -0.017 (0.056)
previous experience (years) 0.018 (0.040)
previous experience sq. (years) -0.001 (0.002)
origin: Dakar 0.094 (0.328)
Senegal 0.056 (0.425)
married -0.062 (0.119)
gender: male -0.083 (0.134)
hours worked -0.004 (0.028)
firm located in Dakar -0.067 (0.335)
In of n.employees 0.074 (0.078)
owner and director 0.074 (0.110)
TFP at hiring -0.117 (0.170)
public firm -0.027 (0.239)
intercept 0.675 (2.538)

Note: Bootstrap Standard Errors in brackets.
Significance levels: *: 10% **: 5% ***. 1%.

bution of wages of the subsample of workers hired through informal chan-
nels is shifted towards lower wages with respect to the unconditional wage
distribution predicted for the same workers. However, the distribution of
expected wages for the subsample of workers hired through social networks
conditional on the dependent variable being observed, i.e., E (In wfyvj|HZ~7j =
N) = BY e Xi + BN Z5 + Gnnf(7Zi5) ) F(7Z;5), fits quite well the true
distribution of wages for the same subsample. The difference between the

unconditional and the conditional expected wage distribution is precisely the

negative selection effect of informal hiring channels.

In order to reach a conclusion about whether overall informal hiring chan-
nels imply on average wage penalties in the Senegalese manufacturing sector,
the switching impact of observable wage determinants has to be taken into
account, too. We therefore compare the estimated parameters BN and BF
of Table to asses whether the differences are statistically significant. Ta-

ble [[.4] shows that informal hiring channels also entail a wage penalty due to
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observable determinants, but only through the switching impact of unskilled
jobs.

Jointly considering our results concerning the unobservable and observable
wage determinants for workers hired through social networks and formal chan-

nels, we can conclude that the former ones suffer a significant wage penalty.

1.5 Conclusions

This paper sheds light on the role played by social networks as hiring channel
and on wage differentials between employees hired through formal and informal
hiring channels. It contributes to the theoretical literature on informal hiring
channels and to the empirical literature on social networks as hiring channels
in developing countries.

From a theoretical point of view, we focus on the role played by moral
hazard and allow for heterogeneity of networks’ tightness. Our framework helps
to interpret the fact that firms and workers rely sometimes on formal hiring
channels and sometimes on informal ones and the rather mixed findings of the
empirical literature on the impact that the hiring channel has on wages. In
particular, the choice of the hiring channel varies with country’s development
and culture, with the characteristics of networks available as hiring channel
and with the type of vacancy to be filled. In contexts of favoritism social
networks are predicted to be mainly adopted as hiring channel to fill unskilled
vacancies; moreover, such jobs may be associated with wage penalties and the
more so the tighter the network that served as hiring channel. However, when
skilled workers are hired through informal hiring channel, they are likely to
get wage premia, and the more so the tighter the network. The opposite is
predicted to happen in a culture where reciprocity prevails.

We empirically verify the implications of the model in the particularly inter-
esting case of the Senegalese formal manufacturing sector. While the analysis

of a single country does not allow to study the relationship between the de-

36



velopment of formal institutions and the use of informal hiring channels, this
paper could be the first step in further research on the cross-country analy-
sis, since similar surveys exist for many countries. Our econometric results
support the theoretical predictions that, conditional on being employed, when
favoritism is widespread social networks are often exploited as hiring channel
for unskilled jobs and when non-monetary gains are likely to be large, like in
the case of relatives of the firm’s head or in small firms. Formal hiring chan-
nels are instead adopted for filling skilled vacancies and when the required
competences are higher. Finally, we find that workers hired through whatever
informal channel suffer a wage penalty. Wage determinants are the standard
ones (worker’s education, experience and type of job, and firm’s location and
size), but belonging to a very tight network decreases wages, which of course
may be at least partly compensated by larger non-monetary gains.

From a policy perspective, it is therefore important not only to investi-
gate whether workers hired through social networks have wage penalties or
premia imputable to their hiring channel, but also to understand the extent
of non-monetary benefits that they may enjoy. Moreover, wage differentials
crucially depend on the bargaining power of workers and firms, so that the
latter could represent a lever for policy intervention. In conclusion, informal
hiring channels may be beneficial for everyone, but it is necessary to make sure
that employment is accessible through formal channels as well.

Further research could take into account some peculiar features implied
by the use of the extended family as a hiring channel. For instance, family
ties not only are very tight, but also provide almost full commitment among
its members. If the chief of a firm guarantees employment to her relatives,
the pooling of business risk® within the family should be considered, too.
A fundamental step would be taking into account the multi-dimensionality

of concerns arising from incompleteness of information in the labor market

36Several empirical studies find evidence of risk pooling within highly clustered networks
in African countries (see for example [Barr and Genicotl [2008]).
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and developing a theoretical framework that takes simultaneously into account
moral hazard and selection problems. The predictions of a such model could
then be empirically tested in order to disentangle the relative weight of the

two.

Theoretical Appendix

Proof of lemma . Worker i chooses whether to shirk (i.e., e = 0) or not (i.e.,
ef'=eor el = e+ dp; ;) by maximizing her utility.

If she was hired through formal channels, she does not shirk if w? — ~ve <
(1 —uf ) w®. Therefore, the no-shirking condition for workers hired on the
formal labor market is (I.2).

If she was hired through a social network, she does not shirk if wf\g +
Gy —le+dpij) < (1 — uf\;) (W + Gij) — 1i;pig, i-e., if condition (L3) is
satisfied. O

Proof of proposition . For informal hiring channel to arise, both the firm and

the worker should prefer it:

1. the firm prefers hiring worker ¢ through social networks, if per worker
profits when hiring through informal channels (L) are greater than or

equal to per worker profits when hiring through formal ones (I4]):

v(e+ ¢ ;)
sz] + Gij + @i

F e

19(6 + (SQOZ'J) — w% — fj

Therefore,

(e + i ;)
wl; + Gij+ i, j

F e
W+
fij

~0815 + wl +

and @f\[] is the maximum of wzj\; fulfilling this condition.

2. the worker will accept a job from the informal channel if her utility (L7
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is greater than or equal to what she could get if she was hired through

the formal channel (L0):
wf\g + G —y(e+dp) > w’ — e

Therefore:

N N _ F
Wiy 2 Wiy =w' = Gj Y0

Table 1.5: Description of variables used in the theoretical framework (section
13).

Variable Support Index
k Hiring channel ke{F N}
i Worker’s bargaining power 0<n <1 i=1,...,n
y Worker’s cost of effort v>0
ek Worker’s effort el € {0, e}, ke{F,N}tandi=1,..,n
efv S {07 e+ (Stpi’j}
0 Productivity of effort 9>0
Ci g Non-monetary benefit Gij >0 t=1,..,nand j=1,....m
i j Network tightness 0<p;; <1 i=1,..,nand j=1,...,.m
Cultural factor d € (—00, +00)
uf,j Probability of monitoring 0< uﬁj <1 ke {F,N},i=1,..,n
and j=1,....m
& Unit cost of monitoring & >0 ji=1..m
qﬁj Probability of firing 0< qﬁj <1 ke{F,N}, i=1,...,n
and j=1,....m
wé‘ij Worker’s salary wﬁj >0 ke {F,N},i=1,..,n
' ' and j=1,...,m

Empirical Appendix

Endogenous switching models can be estimated one equation at a time either
by two-step least square or maximum likelihood estimation. However, both of
these estimation methods are inefficient. An efficient alternative is the full in-
formation maximum likelihood method (FIML) that simultaneously estimates

binary and continuous parts of the model B Endogenous switching models de-

STFIML involves forming the joint distribution of the random variables characterizing the
equations of the model and then maximizing the full log-likelihood function. In this paper
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scribe the behavior of an agent with two regression equations, and a criterion

function that determines which regime of wages the agent faces:

Inw! =pB"X; + € (1.13)
Inw) =YX, + e (1.14)
where w!” is the wage of individual i who was hired through a formal chan-

nel, while w? is the wage of individual ¢ who was hired through some social
network. H} is the latent variable that determines the hiring channel of indi-
vidual 7. X; is a vector of individual characteristics that is thought to influence
the individual wage, while Z; is a vector of characteristics that influences the
decision regarding the hiring channel. The parameter vectors are 3V, 3¥, and

~. Finally, €', €V, and u; are the disturbance terms. Notice that the impact of

the hiring channel does not show up as a dummy variable in wage regressions,
but rather in the fact that the constant term and the -parameters may differ
between the sample of workers hired through formal channels and the sample
of workers hired through social networks (i.e., B~ # ¥). The difference in
the constants yields the difference in average wages if a networked and a for-
mally hired worker had X; = 0. The difference in the g-parameters represents
how the returns to different observable wage determinants vary depending on
the hiring channel. The observed dichotomous realization (H;) of the latent
variable H} determining the hiring channel of individual ¢ has the following
form:
1 if HF >0

H, = (1.16)
0 otherwise

As in any model entailing latent variables, it is necessary to take care of

the estimation of the switching regression model and the counterfactuals are based on the
FIML algorithm implemented as a Stata program (movestay) by [Lokshin and Sajaial [2004].

40



identification. Endogenous switching models are identified by construction
through non-linearities introduced by the selection equation (II5]). However,
the goodness of estimations completely relies on the parametric assumptions
about the distribution of error terms. Therefore, it is often preferred to add
one or more exclusion restrictions. They are imposed by the researcher, based
on economic intuition. By their very nature, exclusion restrictions are not
testable, but indirectly. Therefore, Z; may include some or all variables in

X;, plus at least one additional variable that is legitimately excluded in wage

regressions (LI3)) and (LI4).

N

The main assumption of FIML is that €/, €V, and u; have a trivariate

normal distribution, with mean vector zero and covariance matrix €2 as follows:

where o2 is the variance of the error term in the selection equation ([LT5]), and
0% and 0% are the variances of the error terms in the regression equations
(LI3) and (ILI4}) respectively. o,r is the covariance of u; and €', and o,p is
the covariance of u; and €Y. The covariance between e/ and €/ is not defined,

as w!” and w) are never observed for the same worker.

To see whether sample selection is endogenous or exogenous, the correlation
coefficients between residuals in each of the wage regressions and the hiring

channel choice are estimated. The correlation between residuals in equation

(LI3) and (LIH) is designated by pg:

OuF
OuwOF

(1.17)

)
e
I
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and the correlation between residuals in equation (LI4]) and (ILIH) by py:

OuN

PN = (1.18)

OuON

If the unobserved factors determining the hiring choice are not correlated with
unobserved determinants of wage, the selection is exogenous. In this case, the
sorting into workers hired through formal and informal channel is random and
there is no risk of a sample selection bias. The adoption of an endogenous
switching model provides also crucial information concerning the indirect im-
pact of the hiring channel on wages. Indeed, the switching model estimates a
full set of interaction terms between the hiring channel of each worker and the
impact of education, experience, and the other regressors in the wage equa-
tions. Therefore, for each wage determinant it is possible to assess whether
its impact is dependent or independent of the channel whereby workers were
hired. The combination of the switching impact of observable determinants
of wage and the unobserved factors allows to draw a conclusion concerning
the existence of a wage penalty or premium to workers hired through social

networks.
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Table 1.6: Description of variables used in the empirical analysis (sections

and [L4]).

Variables Description

Firms:

Sector Categorical variable indicating the manufacturing
sector to which a firm belongs

Location Dummy variable indicating whether a firm is located
in Dakar or elsewhere

Public firms Dummy variable categorizing a firm as public if more
than 45% of its capital belongs to State

Owner and director Dummy variable indicating whether the owner of a
firm is also its director or manager

Mainly informal hiring channels Number of firms that declared to mainly hire through
informal channels

Number of employees Number of employees working in a firm

‘Workers:

Education Number of years of education

Previous experience Number of year of experience before being hired in
current firm

Age Worker’s age at hiring time

Gender Dummy variable indicating worker’s gender

Origin Categorical variable indicating worker’s place of ori-
gin

Marital status Dummy variable indicating whether a worker is mar-
ried

Same ethnicity as firm’s head Dummy variable indicating whether a worker belongs
to the same ethnic group as the owner or the manager
running the firm

Same family as firm’s head Dummy variable indicating whether a worker belongs
to the extended family of the owner or the manager
running the firm

Job Categorical variable indicating the type of job for
which a worker was hired

Hours worked Number of hours worked per week

Ln real monthly salary Natural logarithm of worker’s monthly salary when
she was hired, adjusted for HCPI

Hiring channel Dummy variable stating whether a worker was hired
through social network
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Chapter 2

Professional Network and

Career Coevolution

2.1 Introduction

Wages and professional progression are determined by individual observable
characteristics and ability, but crucially depend on career paths as well. While
many elements contribute to the emergence of professional opportunities and
individual decisions, this paper sheds light on the coevolution of career and
professional networks. Particular attention is devoted to understanding the
factors determining the decisions at the turning points of one’s career.

Careers are shaped by a succession of professional opportunities and mo-
bility decisions. Career developments are often relatively smooth, entailing
gradual promotions or changes of responsibilities and duties within the current
firm. However, at several points in time opportunities may arise that would
modify the ex ante direction, as if turning points in a road network. These
represent discontinuous jumps in the career trajectory and each decision of
changing job affects a worker’s future offers.

What characterizes career progression is its dynamic dimension: choices at

each switching point affect subsequent decisions. What’s more, each choice

!Coauthored with Paul Seabright.
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influences the opportunities that will arise in the future both directly and in-
directly. Indeed, not only the type of offers potentially available at each point
in time depends on one’s current and past jobs, but crucially the probability
of receiving an offer may be also affected by one’s professional previous his-
tory through the characteristics of the network that each worker builds in her
professional environment. In turn, when a worker decides to change job, her
network is affected, so that professional network and career actually coevolve.

Understanding the relationship between networks and career evolution is a
crucial step to embed economic decisions in their social context. The necessity
to take into account the embeddedness of the economic agent in her social
relationships has long been recognized (see [Granovetter! [1973]). In particu-
lar, professional networks are believed to crucially determine labor outcomes?
However, relatively little progress has been achieved in empirically identify-
ing the role of social networks in labor markets® The main reason limiting
progress in the integration of social and economic phenomena is the extraor-
dinary complexity of their interactions, coupled with scarcity of suitable data.
The relationship between network and labor outcomes is no exception and it
is characterized by multiple mechanisms and dynamic coevolution.

The most obvious mechanism whereby the characteristics of professional
networks affect the career is that they are privileged channels of information
diffusion® They facilitate the spreading of awareness of new vacancies and
they also reduce the imperfect information affecting labor markets.

There is at least a second way whereby professional networks influence la-

bor outcomes and in particular the decision to change job. In fact a worker’s

2¢«Headhunters, who select most of those who fill the positions in FTSE boardrooms, are
increasingly using a service called BoardEx to judge candidates. (...) it profiles 380,000
businessmen and analyses their personal contacts”, The Times, 11** March 2010.

3Many wish further empirical study of the role of social networks in the functioning of
labor markets (see for instance [Fafchamps et al| [2010]). In the words of [Calvé-Armengol
[2006]: “micro details of network characteristics and structure are predicted to matter in
shaping outcomes, but there are virtually no empirical studies that take them into account”.

“4In the words of [Jacksonl [2006]: “The most obvious and perhaps pervasive role of network
is as a conduit of information, and one of the most extensively documented role for social
networks in economics is that of contacts in labor markets.”
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network is likely to represent a valuable asset in the eyes of an employer® A
potential employer may indeed take into account the characteristics of profes-
sional contacts of a worker who could join the firm. In particular, valuable links
from the point of view of the potential employer are especially the connections
with previous colleagues that represent contacts outside the firm.

From a theoretical point of view we therefore take into account that profes-
sional networks are likely to affect labor outcomes through multiple channels.
At the same time a worker’s network is substantially shaped by career choices,
so that labor outcomes and networks coevolve and it is necessary to treat the
decisions along the career path dynamically. Thus, in our theoretical frame-
work, career choices and in particular the decision to change job result from a
recursive optimization.

From an empirical point of view, the analysis is based on an original un-
balanced panel dataset describing the career history of more than 90 thousand
Executives and Board Members working in almost 4 thousand firms in 4 coun-
ties (US, UK, France, and Germany) between 1997 and 20098 The richness
of the dataset allows to account for the dynamic aspects of the relationship
between professional networks and career progression, exploiting the panel di-
mension of the dataset.

Our econometric analysis focuses on the effects of the professional network
on salary. Based on the benchmark specification suggested by our theoretical
framework, we find that professional networks are relevant both because they
are valuable for the employer and because they facilitate job mobility. These
findings are robust to alternative definitions of career value and specifications
accounting for mobility and link endogeneity. We also find that contempora-
neous colleagues are not useful channels of information transmission about job

opportunities, nor valuable for the employer. Moreover, networks character-

Glaeser et all [2002] define “individual social capital as a person’s social characteristics
- including social skills, charisma, and the size of his Rolodex - which enables him to reap
market and non-market returns from interactions with others”.

6The dataset is based on information provided by BoardEx Ltd.
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ized on average by ties between nodes that have been colleagues for a long time
have a lower direct and indirect effect on labor outcomes. Finally, networks
where many links are represented by workers that have been colleagues a long
time before are less valuable to the employer.

This paper contributes to several strands of research. First, it enriches
from a theoretical and empirical point of view the literature looking at the
role of social networks in labor outcomes. Doing so, the paper contributes
to the personnel economics literature on career dynamics. Moreover, it also
concurs to the literature on social capital in the sense of [Coleman| [T988] @
Finally, the paper contributes to the theoretical and empirical literature on

Top Management and Board Members remuneration and mobility.

2.2 Literature review

The network literature is growing literally exponentially. The boom in network
research has been seen as part of a general shift, beginning in the second
half of the 20" century, away from individualist, essentialist and atomistic
explanations toward more relational, contextual and systemic understandings.

Labor outcomes are one of the most cited examples of the importance of
networks in economics. [Granovetter [1973] pioneering work on the strength
of weak ties drew attention to the significance of networks for employment.
Indeed, networks represent crucial conduits spreading the awareness of new
vacancies. Moreover, they further increase the probability of getting a job by
reducing the imperfect information affecting labor markets. In particular, a
well-established literature argues that they reduce selection concerns and im-
prove the quality of matching on unobservable characteristics (see Montgomery
[1991], Saloner! [1985] and [Simon _and Warner| [1992]). [0 shows that they also

reduce moral hazard, since a social network may monitor and exert pressure

"Indeed he states that “An important form of social capital is the potential for information
that inheres in social relations”.
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on a worker that was hired through it. Indeed, empirical evidence shows that
the use of social networks as hiring channel is widespread. |Granovetter] [I973],
Reesl [1966] and [Corcoran! [T980] find that about half of the jobs in the United
States are filled through personal contacts and [Ioannides and Loury| [2004]

notice that the role played by networks increased over time.

Beyond employment, people access career opportunities, like job promo-
tions, through friends, colleagues, and other contacts (see Burtl [1992]). In the
words of Burtl[I992]: “Criteria other than financial and human capital are used
to narrow the pool down to the individual who gets the opportunity. Those
other criteria are social capital. New life is given to the proverb of success

being determined less by what you know than by who you know”.

Networks do not only affect the probability of getting a (better) job, but
they are as well likely to have an impact on wages. However, there is no consen-
sus on its sign. [Montgomery| [1991], [Simon and Warner! [1992], [Kugler| [2003],
and Toannides and Soetevent] [2006] among others find higher wage rates on av-
erage, while for instance [Pistaferri [I999] and Bentolila et al.| [2010] lower wages
when the position is filled through social networks. [ develops a theoretical
model rationalizing positive or negative wage differentials, depending on the
circumstances in terms of network tightness, cultural context, non-monetary

gains, bargaining power and occupation.

The characteristics of individual networks are crucial in determining the
effects on labor outcomes. Network size is the primary measure. [Munshi
[2003] shows that social interactions improve labor market outcomes among
migrants and, in particular, that a larger network at the destination substan-
tially increases the probability that the individual will be employed. Similarly,
Beamanl| [2011], [Conley and Topal [2002], and Bayer et al| [200§] find that a
larger network helps in job search. [Patacchini and Zenoul [2008], based on the
dynamic model of |[Calvé-Armengol and Jackson| [2004], stress that the indi-

vidual probability of finding a job is increasing in the number of ties. Using
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a panel of local authority-level data in England between 1993 and 2003, they
find that the higher the percentage of a given ethnic group living nearby, the
higher the employment rate of this ethnic group. [Podolny and Baron| [1997]
find that mobility is enhanced by having large networks for those informal ties
oriented toward acquiring information and resources. Finally, Burtl [I992] ar-
gues that size is a mixed blessing. More contacts can mean more exposure to
valuable information, more likely early exposure, and more referrals. However,
increasing network size without considering diversity can cripple the network

in significant ways.

The relation between network and wage has been found to be positive on
average (see [Arrow and Borzekowskil [2004], Montgomery| [1991], and [Boxman!
ct_all [1991]). Toannides and Soetevent! [2006] find that the wage rates of the
most well connected are 15% to 25% higher than those of workers without

connections.

Munshi [2003] also shows that an older network at the destination substan-
tially increases the probability that a migrant will be employed. [Podolny and
Baronl [1997] instead stress that the effects of tie duration on mobility vary
across types of networks. In particular, they distinguish between ties that
are position-based or induced by organizational structure and those that are
person-based or discretionary. The mobility benefit of networks that are pri-
marily position-based should be shorter-lived than the value of person-based
ties; the former will tend to obsolesce with time, especially after an individ-
ual changes formal positions, whereas the latter, being based on trust and

familiarity, should appreciate with time®

The strength of weak ties argument affirmed by [Granovetter! [I973] stresses

the prominent role of weak ties as far as labor outcomes are concerned. Re-

8Podolny and Baron| [T997] reckon that in the organizational context many ties function
primarily as conduits for some resource, particularly access and information. However, they
stress that ties in a cohesive social group are important sources of identity and social support,
which may be as well crucial in a professional context, for instance allowing to internalize
clear expectations for one’s role.
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cent contributions by [l and [Patacchini and Zenoul [2008] show that the role
played by tightness may vary with circumstances. A complementary approach
initiated by Burtl [T992] reckons that what matters the most is not tightness,
but the number of non redundant contacts® People bridging structural holed™d
should know about more rewarding opportunities and obtain higher rates of
return.

This paper bridges between the network literature and the rather vast
literature on Executive Board Members’ compensation and mobility. Drawing
closer these two fields is key, since the role of professional networks is especially
important in the context of Executives and Directors of Boards. Indeed, they
constitute “a tiny group of about a dozen individuals holding unusual power in
overseeing a company’s future and corporations make all effort to recruit well-
connected and experienced directors. (...) This interlocked network of board
members plays a crucial role in spreading corporate practices and maintaining
the political and economic clout of big corporations” (Barabasil [2002]).

At the same time, “the managerial labor market offers a unique and data-
rich environment to analyze promotions, separations, and careers. Even when
results for Executives cannot be easily extrapolated to other labor groups, the
results are important in their own right: Top Managers are critical and highly
visible inputs into the corporate production function, and understanding better
their role can enrich our understanding of both incentives and organizations”
(Murphy! [1999]).

Finally, executive compensation has attracted a lot of attention since the
90s, particularly due to growing disparities between CEO pay and average

worker pay™ Even though salaries comprise a declining percentage of total

Burt! [1992] argues that, while weak ties and structural holes seem to describe the same
phenomenon, the causal agent in the phenomenon is not the weakness of a tie but the
structural hole it spans and the weak-tie argument obscures the control benefits of structural
holes.

10Burt] [T992] defines a structural hole as a relationship of non redundancy between two
contacts. Thus, non redundant contacts are connected by a structural hole.

" The rapid growth in Executives’ pay started in the mid-1970s and has been observed to
decline only after 2000 (Frydman and Jenter| [2010]).
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compensation™ Executives devote substantial attention to the salary™ While
salary has been shown to depend on country, industry, and firm size, the role
played by professional networks has not been studied to our knowledge in the
context of Executives and Board Members. The same observation is true for

Executives’ turnover.

2.3 Dataset and stylized facts

The empirical analysis is based on individual and firm level information pro-
vided by BoardEx Ltd, a UK supplier of data to headhunting companies™
Overall it consists of an unbalanced panel dataset describing the career his-
tory of more than 90 thousand Executives and Board Members® working in
almost 4 thousand firms whose headquarters are based in US, UK, France, and
Germany™ between 1997 and 2009.

Our analysis discards individuals that hold a board position with no exec-
utive responsibilities (about half of the overall original dataset). This choice
is motivated by the fact that non-Executives have very different compensa-
tion schemes from Executives, often composed of a null or symbolic salary

component, and usually hold a position in many boards at the same timeI?

12The increase over time of executive pay is mainly attributable to increase in the grant-
date value of stock option grants, but the growth in stock option use did not occur at the
expense of other components of pay (see Murphy| [I999] and [Frydman and Jenter| [2010]).

13Murphy] [1999] motivates the importance that executives devote to base salary with the
fact that it is key in the contract, risk free, and most components of compensation are
measured relative to base salary levels.

Individuals on BoardEx are not responsible for keeping their profile up to date as is the
case with social networking sites. All data is researched, verified through a 3 stage Quality
Assurance system and updated by BoardEx research analysts. Information is 100% fact
based on about 30 different information sources, such as Annual Reports, London Stock
Exchange, SEC filing, Factiva, RNS, Corporate websites, International Newswire, etc.

I5For each firm they represent all Executive Board Members or, in the case of firms with
less than five Executive Board Members, the five individuals with highest reported salary.

16BoardEx cut-off criterion is a market capitalization above 1 million USD and they
collect information in many countries. For UK and US BoardEx has a complete coverage
on companies listed on major indices. Our dataset is composed of individuals working for
firms randomly drawn from BoardEx coverage. We end up with 2100 firms based in the US,
1613 in the UK, and the full BoardEx coverage of France (220) and Germany (80).

"The most frequent categories of executive jobs are CEOs. The main functions held are
general management, followed by finance. Notice that Executives may also seat in a board.
Our analysis focuses however on their main executive position.
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Moreover, since the transition between executive and non-executive positiond™
entails specific salary dynamics, we focus on workers that keep executive po-
sitions over time™ We also exclude individuals with null salary, since this is
highly unlikely to result from a proper executive occupation. Finally, since
the main focus of this paper is on job mobility and less than 2% of Executives
change job each year, our main analysis (section [Z3]) relies on a cumulation
of job changes over 4 year and on a cross-section enriched with lagged values
referring to 4 years before. Finally, we put aside the first years of data due to
relatively low coverage and the crisis period. The benchmark analysis of this
paper is based on data referring to the years 2006 and lagged values of 200220
Table 2.1] and show some descriptive statistics at the individual and firm

level respectively for the year 2006.

Table 2.1: Descriptive statistics at the individual level for Executives in 2006.

Variable Mean (SD) Min. Max. N

Potential network size 146 (193.507) 4 1669 6895
Mean link duration (years) 5.046  (2.137) 1.629 16.667 6895
Mean link age (years) 5.866  (4.734) 0 38.465 6895
Colleagues in network 18.66  (7.783) 1 58 6921
Salary (thousand USD) 389.97 (285) 0.854 6918.75 6921
Liquid wealth (thousand USD) 31483  (646945) 0 42684792 6665
Total wealth (thousand USD) 38776 (657062) 0 42684792 5362
Changed firm or fired (prop) 0.018  (0.131) 0 1 5456
Gender: female (prop) 0.052  (0.223) 0 1 6921
Age 53.5  (7.6) 28 97 6896
Achieved degree: BA (prop) 0.216  (0.411) 0 1 6921
Achieved degree: MA (prop) 0.279  (0.449) 0 1 6921
Achieved degree: PhD (prop) 0.163  (0.369) 0 1 6921
Degree major: Business (prop)  0.237  (0.425) 0 1 6921
Degree major: Finance (prop) 0.069  (0.253) 0 1 6921
Degree major: Science (prop) 0.015  (0.122) 0 1 6921
Degree major: Social Sc. (prop) 0.077  (0.266) 0 1 6921

BVancil (1987) estimates that 80% of exiting (non-deceased) CEOs remain on their firms’
boards of directors; and 36% continue serving on the board as chairman.

19 Among workers holding an executive position in 2006 less than 4% were not holding an
executive position in 2002. This may imply a small bias in our selected sample.

20The time period 2002-2006 has the highest number of observations and is obviously not
affected by the crisis. The main results are robust to the choice of different time periods
and are available upon request.
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Table 2.2: Descriptive statistics at the firm level for 2006.

Variable Mean (SD) Min. Max. N
Firm number of employees 13332 (48035) 1 1800000 3204
Firm country: US (prop) 0.553  (0.497) 0 1 3294
Firm country: UK (prop) 0.386  (0.487) 0 1 3294
Firm country: France (prop) 0.041  (0.199) 0 1 3294
Firm country: Germany (prop) 0.020 (0.14) 0 1 3294
Sector: construction (prop) 0.033  (0.179) 0 1 3294
Sector: defense (prop) 0.009  (0.095) 0 1 3294
Sector: education (prop) 0.002  (0.043) 0 1 3294
Sector: financial (prop) 0.128  (0.334) 0 1 3294
Sector: health (prop) 0.031  (0.172) 0 1 3294
Sector: information (prop) 0.152  (0.359) 0 1 3294
Sector: mining (prop) 0.072  (0.258) 0 1 3294
Sector: real estate (prop) 0.042  (0.2) 0 1 3294
Sector: services (prop) 0.092 (0.289) 0 1 3294
Sector: technical (prop) 0.047  (0.211) © 1 3294
Sector: trade (prop) 0.062 (0.241) 0 1 3294
Sector: transportation (prop) 0.031  (0.173) 0 1 3294
Sector: utilities (prop) 0.032  (0.176) 0 1 3294

The unique feature of our dataset is the information provided on networks.
In general, each individual is simultaneously embedded in very different types
of social networks. In the present context we are especially interested in the
professional network, that is, the links resulting from one’s professional activity.
There are many ways of assessing networks. Often people are asked to list their
links. This procedure suffers however from concerns related to self-reporting
and directionality of the reported ties. Moreover, it is very costly and therefore
usually identifies rather small and intimate networks. Here instead, links are
factualZl not revealed. In our dataset a link is created when two persons work

together 22 The average number of professional links is 146, while the median

211inks are defined on the basis of relational states and events. That is, social ties are
proxied by group co-membership, which is likely to contribute to the formation of ties. While
in general it is difficult to infer whether people know each other at work, in the case of Top
Executives it seems unlikely that two of them working in the same firm do not know each
other one way or another. However, we lack information about the effort invested in each
potential link.

22While many studies focus on friends, the focus of this paper is on professional links.
Indeed, [Podolny and Baron| [T997] find that friendship is not the relevant network for study-
ing career mobility. Notice that the network of all contact acquired while working would
be larger than the professional network of current and previous colleagues defined in this

paper.
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is 72 in 20062

Notice that, even if one of the two nodes leaves the workplace, the link
is not considered extinct. However, the link with a past colleague may play
a different role than an ongoing relationship with a colleague. Therefore, we
compute the number of years elapsed since two workers have been colleagues.
The mean link ‘age’ is almost 6 years, while the median is 4 and a half. We
also compute the number of contemporaneous colleagues present in the dataset,
which is on average about 19. Finally, we calculate the ‘duration’ of a link as
the years of overlapping of two persons in the same workplace. The mean
overlapping is about 5 years.

Most executive pay packages contain four components: a base salary, an
annual bonus tied to accounting performance, stock options, and long-term
incentive plans. In our dataset salary is base annual pay. Liquid wealth is
the sum of the value of shares held and the intrinsic value of exercisable op-
tiond®. Finally, total wealth is the sum of equity, estimated value of options,
and long term incentive programs held (in thousand of US Dollars). This pa-
per focuses on salary. Indeed, Executives devote substantial attention to the
salary-determination process. Although salaries comprise a declining percent-
age of total compensation, they are key in the contract and risk free. Moreover,
most components of compensation are measured relative to base salary levels.
Wealth on the other hand is more likely to be reported with measurement
error, since it is often difficult to assess it precisely. In a robustness analysis

we look at wealth; network effects are qualitatively similar, but stronger 28

23Extrapolating from the brain sizes and social networks of apes, Dr.Dunbar suggested
that the size of the human brain allows stable networks of about 150, which is known as
the Dunbar number. Other anthropologists have come up with estimates of almost double
the Dunbar number for the upper limit of human groups. Sociologists distinguish between
a person’s wider network of people known by name, estimate between 200 and 5000, and his
social core.

24That is, multiplies the number of shares held directly by the individual by the stock
price of the organization.

25That is, by how much the total number of options held are in the money. This is the
gap between the exercise price of the options held and the stock price, multiplied by the
number of options held.

26See section 5.3
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The probability of changing organization between 2005 and 2006 is less
than 2% on averageZl Only 5% of Executives are women and the average
age is 53 years. They often hold a master degree in Business. Finally, Table
shows some characteristics at the firm level, such as size and sector. The
majority of firms have their headquarters in the US and the most common
sectors in the dataset are finance, information, and services.

A first exploration of the variables that are at the center of this paper
(professional links, salary, and mobility decisions)® reveals some interesting
patternd?? that are going to form the basis of the theoretical framework of the
paper. The Spearman correlation between salary and previous professional
links is significant and equal to 0.31. At the same time, the Wilcoxon-Mann-
Whitney test® indicates that the salary significantly differs between workers
that stayed in the same firm and those who decided to change firm in the
previous four years. In particular, the former have lower salaries than the latter
on average. Moreover, mobility decisions significantly vary with professional
potential network size. Indeed, the size of the professional network of workers
deciding to stay is smaller than for people changing firm in the subsequent
period. Finally, the number of professional links is larger for workers that
previously decided to change firm and it is strongly related to the number of
links previously held, as expected.

Therefore, the modeling exercise developed in section 2.4 is going to take
into account the following observations: 1) salary is significantly related to

previous number of professional links and mobility; 2) mobility is related to

2"The mean time spent in an organization almost 14 years. Among Executives 60% are
also Board Members and the average number of years spent in a board is below 2 years.
Jensen and Murphy| [I990] find in a thirteen-year sample that CEOs hold their jobs an
average of over ten years before leaving, and most leave their position only after reaching
normal retirement age. 60% of the sample CEOs are between 60 and 66 when they leave
their firm; 32% are ages 64 or 65.

28 As already explained, we look at variables in 2006 and use 2002 as previous period when
considering lagged values.

29These relations and their significance are robust to a first set of ceteris paribus analyses
(results available upon request) that includes a number of controls at the individual (previous
salary, age, gender, degree level and major) and firm (country, sector, and size) level.

39The Wilcoxon-Mann-Whitney test is a non-parametric test for independent samples.
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the size of the professional network contemporaneous to the decision; 3) the
number of links is related to both the number of previously held links and to

previous mobility decisions.

2.4 Theoretical framework

The key idea of our modeling of career is that career choices and professional
networks coevolve. We develop a dynamic framework where the utility of
a worker is affected by the choices she makes during her career and by the
characteristics of her professional network. The idea is that wages may be
directly affected by professional networks if their characteristics are valuable
for the employer. Indeed, the fact that an employee has personal contacts
with workers in another firm may increase the likelihood of new contracts or
facilitate the transactions between the two firms. An alternative interpretation,
even if contacts did not improve business, is that they may affect the bargaining
power of a worker. The individuals’ employment network outside the firm
represents in this sense a form of social capital that may be useful for the
employer and that is thus ‘remunerated’. Decisions along the career path
shape the development of one’s professional network. For instance, when a
worker decides to move to a new firm, her professional network is likely to
expand, since new links will be created with new colleagues. Thus, mobility
choices affect worker’s network. At the same time it seems reasonable to argue
that professional opportunities don’t arise randomly among workers. A well-
established stylized fact is that the probability of moving to another firm is
likely to be affected by an individual’s employment network. In particular, the
larger the first degree network of the individual, the higher the probability that
she gets exposed to job offers. Indeed, the information diffusion and bargaining
is made easier by the existence of professional ties. This is particularly true
in the case of Top Managers and Board Members. These positions are usually

filled through head hunting and professional acquaintanceship, rather than

o7



career choices

e N

-

// staying changing position \‘, changing firm
\ within firm !
v v
staying changing

Figure 2.1: Potential career choices.

through formal advertisement of openings. Thus, worker’s network affects her

career.

2.4.1 Setting

An individual’s career is modeled as a sequence of periods from t = 0, ..., T.
In ¢t = 0 the individual starts her career and at the end of ¢t = T she retires.
At many points in time during an individual’s career, each worker may have a
choice to change her job. While professional dynamics may entail continuous
progressions within the current firm and even within the current job position,
this paper especially focuses on discrete progressions. Indeed, changing firm is
usually the kind of professional mobility that most actively involves and affects
an individual’s professional network BI' We thus simplify the space of punctual
career choices restricting our attention to a worker’s decision to accept an offer
from another firm, as illustrated in Figure X1l Between the beginning and
the end of the career, the individual may have several times the opportunity
to change firm. That is, at each time 0 < ¢t < T, she may receive news
of opportunities in an alternative firm. In this case, she evaluates the best
outside option and compare it with the continuation in the current firm. In
t + 1 she will either still work in current firm or will have changed firm.

The individual maximizes the sum of the discounted utility during her

31 Another crucial reason why this paper restricts attention to mobility across firms is that
from an empirical point of view it is possible to identify with more precision this type of
mobility than promotions within a firm.
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whole career. The optimal value that can be obtained is:

T-1

Vi(lo) = maz, o > U (s, ar) (2.1)
=0

subject to a; € {S(l;), M (I;)} and l;41 = ¢ (I, ar) YVt = 0,...,T — 1, where v
discounts future utility, [, are the characteristics of the relevant employment
network and a; is the decision of staying (S) or moving (M) in t and affecting
the utility in ¢ + 1. Intuitively, a worker’s utility depends on mobility choices
and the probability of changing job may depend on a worker’s professional
network, if the information about new job opportunities spreads through it.
Moreover, professional links may directly affect utility if their characteristics
are valuable to the employer and are thus remunerated as part of wageB2
Finally, the decision of staying or moving in ¢ will in turn affect the shape of

her professional network in ¢ + 1.

Bellman’s Principle of Optimality suggests that the maximization can be

rewritten as:

T-1

Vi (lo) = maza, U (lo, ag) + 7 Maz, 71 Z Y Uy (I, ay) (2.2)
=1

subject to ag € {S(lo), M (lo)}, i = ¢ (lp,a0), and a; € {S(l;), M (I;)},
lt+1 =@ (lt,at) YVt = ]_, ,T —1.

The optimal value that can be obtained is therefore:
Vi (lo) = maza, [Ui (o, a0) +7 Va (lh)] (2.3)

subject to ag € {S (lo) , M (lp)} and l; = ¢ (ly, ag), or dropping time subscripts

32Notice the value to the employer of an employee’s professional network that it is possible
to identify does not correspond in a non-neoclassical framework to the total value that a
worker represent to her employer. Rather, by ‘value to the employer’ we mean the value
that the employer is induced to bid for an employee at equilibrium.
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and plugging the value of the next state:

V(l) = mazaesoymqay (U1 a)+v Vel a)) (2.4)

Individuals are risk-neutral and maximize their discounted sum of utilities.
The maximization problem is solved backward starting from the last period of

career.

We assume that the individual can always choose to stay in the current
firm with probability one. In other words, the theoretical framework does not
account for firing or firm bankruptcy. The decision taken in ¢ of changing job
in t+ 1 arises with the probability p (I;), which is an increasing function of the

number of professional ties in ¢. Thus, in ¢ the expected value is:

E Vi () = p () maze, [Vigr (lae = S) , Vier (le|lay = M)]|+[1 — p (1)] Vigr (Le]ar = S)

(2.5)
We further assume that there always exists a potential offer that gives at least
the value provided by staying in the current firm, i.e. Viyy (It|la; = M) >
Vi1 (Iela; = S). In this case, p(l;) represents the probability that a job op-
portunity better than the current one arises and the expected value simplifies

to:

E Vier (Ie) = p (l) Vir (lae = M) + (1 = p (1)) Vi (le|ae = S) (2.6)

where Vi1 (Ig|la; = S) = Upyq (Iilay = S) + Y E Vs (lyy1|a; = S) and Viyq (Ig|lay = M)

Uir (lelae = M) + v E Vigo (lga]ar = M).

The optimal value depends on current utility and expected future value.
That is, when a worker is considering an offer to change job, she takes into ac-
count on one hand the proposed compensation, which may be directly affected
by her professional network if the employer values it. On the other hand, she

also takes into account the dynamic effect of moving, through the changes in
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her network. Indeed, changing job is likely to increase her professional net-
work, which in turn will increase the probability of receiving interesting offers
in the future (and, thus, the expected future value), so that network and career

actually coevolve.

2.4.2 The role of professional links

We turn now to a more analytical understanding of the different channels
whereby professional links affect career outcomes. From expression (2.6) it is
easy to see that the professional network plays a role in several ways. Indeed,

the derivative of the value in ¢ + 1 with respect to professional links in ¢ is:

OEV; 41 (lt) _ 8p(lt)

Vit (lay = M) = Vi (lelar = S)] +

ol ol
4 (lt) aVt+1 (%\Zt = M) . aVt+1 (gl’jt = S) + GWH (g}?t = S) (2.7)

If we assume that the way links affect the value does not depend on mobility

WVip1(llar=M)  OViy1(ltlar=S)
Ol ~ Ol

decisions B3 i.e. , then expression (2.7)) simplifies

to:

OEV, 41 (1) _ Vi1 (lt|at =5) i Ip (1)

M+1 (lt|at = M) — Vit (lt|at = S)]

ol ol ol
~— mobility ef fect
link direct ef fect link indirect ef fect

(2.8)

Expression (2.8)) implies that the overall impact of links results from three
effects. The first term constitutes the direct effect that professional links have
on value beyond mobility, that is, the extent to which they directly affect the

career value. It captures the value that a worker’s contacts represent to the

331f this hypothesis was not true, the same network would have a different effect depending
on whether a worker changes firm or not. That is, the link direct effect would be different for
stayers and movers. In this case, empirically we would need to allow for potentially different
effects on links on the salary for movers and stayers. We should then estimate an endogenous
switching model. However, since there are few observations for movers, convergence is not
achieved. Therefore, to the extent that it is reasonable to assume that links have the same
effect on salary for movers and for stayers, it is possible to interpret the difference in the
impact of links on value for movers and stayers as a measure of the probability of moving.
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employer. The second addendum captures the role that professional networks
play through mobility (i.e. second and third effect): the gain from changing
job with respect to staying in the current firm and the extent to which links

affect the probability of getting the information about a better job opportunity.

2.4.3 From the theoretical framework to the empirical

specification

In order to assess the relative role played by the different effects that are
identified in the theoretical framework, it is necessary to disentangle the three
channels. Indeed, if we simply estimated Y;y 1 = By + Bily + B2 Xpi1 + €141,
where Y;,; is the career value (for the moment, it can be useful to think
of it as simply the salary) and X;;; the standard determinants, the estimated
coefficient E would combine the three channels whereby links affect a worker’s
value. Nor it is sufficient to include explicitly the mobility decisions (i.e.,
Yii1 = Bo + Bily + Bo X1 + 034 + €41, where A, is the decision taken in
period ¢, or Yiy1 = By + Bily + BoXi1 + P34 + Buly % Ay + €,41), since A; may
be endogenous with respect to Y;; ;. Indeed, beyond professional network,
some unobserved individual or firm characteristics may affect both mobility
and salary.

Instead, based on the theoretical framework the benchmark empirical spec-
ification in this paper takes into account that utility depends directly on links
and on mobility decisions. Moreover, it considers that the professional network
affects the probability of career mobility and therefore indirectly utility. That
is, the benchmark empirical specification consists of two stages. The first stage

estimates the probability of being offered a better job opportunity:
At = 50 -+ (51 lt —+ (52Zt + Ct (29)
~~
link indirect ef fect

where Z; includes the controls X;,; and at least a mobility determinant that

62



is legitimately excluded from the second stage. The second stage is then rep-

resented by:

Yiv1 =060+ B li + B X1 + 3 Ap + €1 (2.10)
~~ ~—
link direct ef fect mobility ef fect
The three components singled out in the theoretical framework (see expression
(ZR) in section ZAZ) correspond to the estimated coefficient f; (link direct

effect), 35 (mobility effect), and &, (link indirect effect).

In abstract, the potential endogeneity of professional links with respect to
salary is of course a concern. However, the measure of network size exploited
in this paper is based on factual contacts and not on reported links. That is, it
corresponds to the number of previous and current colleagues of an Executive.
Therefore, it does not reflect the success or popularity of a worker, but rather
her career mobility. The first stage explicitly takes into account that mobility
and potential network size are not independent: links in period ¢t may affect
the mobility decision taken in that period and effective in ¢4 1. Finally, reverse
causality is not an issue because the impact of changing firm on network size

will realize in ¢ + 1.

Notice that in general Y;,; is not simply represented by the salary, but by
the continuation value. One way to empirically approximate the continuation
value is to take into account not only salary, but also equities, stock options,
and long term incentive plans. However, the precision of this global amount is
not very high. Therefore, beyond checking alternative measures of the depen-
dent variable, we also run a further complementary test to check the robustness
of the benchmark specification. The test is based on the observation that in
the last period of a worker’s career (7), she has no longer to decide whether
changing job and links are then not useful to find a better job in the following

period (i.e. p(lp) = 0)B¥ Therefore, in period T — 1 the continuation value

34This seems reasonable as far as executive positions are concerned, while it may still be
the case that the professional network built in an Executive career contributes to getting a
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simplifies to the utility and expression (Z8]) can be rewritten as:

G]EVT (lT—l) o 8UT (lT_1|aT_1 = S)+8p (lT—l)

o l — -1 = M - l _ 1=
Ol Olr_q Olp_, [Ur (lr—1|ar— ) = Ur (lr—1lar— = 5)]

(2.11)

Thus, we can estimate link effects directly on salary for individuals close

to retirement B2

2.5 Econometric specification and results

In the theoretical framework developed in section .4] at many points in time
during a worker’s career, she may receive offers and has to decide whether
staying in the current firm or changing job. The decision taken at each point
is dynamic and takes into account not only the utility in that period, but also
the discounted expected utility in the future. In particular, the optimal value
depends on professional networks directly through utility to the extent that
links are valuable to the employer and indirectly through the effect that they
have on mobility decisions.

Based on the benchmark specification suggested by the theoretical frame-
work, we find evidence that professional networks are relevant both because
valuable for the employer and because they facilitate job mobility. Moreover,
we investigate some characteristics of the relevant network component (section
25.2). We find that contemporaneous colleagues are not useful channels of in-
formation transmission about job opportunities, nor valuable for the employer.
The average length of the overlapping time of workers in the same firm and the
average time elapsed since then have a negative impact on the network value
to the employer. Moreover we find that professional networks characterized

by longer average time spent in the same firm as colleagues are less useful to

better non-executive position in a board. This is however beyond the dynamics analyzed by
the present paper.

35The results can be generalized to the extent that the way networks affect utility does
not change over time.
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find a better job. To the extent that overlapping time may proxy ties strength,
this result supports Granovetter’s theory of the ‘strength of weak ties’. Finally,
we check the robustness of the main findings with respect to alternative def-
initions of career value and to specifications accounting for mobility and link
endogeneity (section [Z5.3]). Table 210l summarizes the estimated elasticities

of salary with respect to potential network size.

2.5.1 Benchmark

The benchmark econometric specification suggested by the theoretical frame-
work developed in section [2.4] comprises a first stage where the dependent vari-
able is the mobility decision (see expression (2.9)) and a second stage where the
dependent variable is the career value (see expression (2.10) in section [Z4.3]).
Since mobility decisions are endogenous to salary it is necessary that at least
one variable included in Z; in expression (29) is legitimately excluded from
the X1 variables in expression (Z10).

In transposing the theoretical framework to empirical estimation we face
the practical difficulty that the percentage of workers changing firm between
each period ¢ and t 4+ 1 is extremely low if we consider a one-year interval.
Therefore, four years are cumulated® The dependent variable of the first
stage (from table 24 on) is a dummy variable taking unit value if a worker has
changed firm between 2002 (excluded) and 2006 (included). To be consistent
with our theoretical framework, where dismissal is ruled out and mobility de-
cisions result from the maximization of the expected value over the career, the
econometric analysis does not consider individuals that changed firm and get
a lower salary (about 30% of the observed mobility of Executives) as workers

that voluntarily decided to work for another firm 52

36Between 2005 and 2006, for instance, only about 1.8% of Executives changed firm (see
table 2T)). Between 2002 and 2006 the percentage rises to about 4.5%.

37This resctriction aims at consistency between the theoretical and empirical analyses.
Indeed, to be able to interpret the results on the basis of our framework, this sample selection
is necessary. It is possible that workers may choose a job for unobservable reasons, but we
cannot distinguish empirically between this voluntary choice and fired workers. While this
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Before proceeding to the estimation of our benchmark, we rapidly illustrate
the simple OLS estimates as element of comparison. The first column of table
shows the simplest possible OLS estimation. The estimated elasticity of
salary with respect to professional links capture the overall impact of potential
network size on salary. The estimated network effect implies that a 1% change
in potential network size accompanies a 0.163% increase in salary on average.
For instance, 50% more links (from the average of 121 to 182) would imply
an average annual salary increase of 32 thousand USD (from the average 390
to 422 thousand USD). However, there may be some unobserved factors that
affect both the number of professional links and salary. We therefore include
as a control past salary (column [II]) in order to control as much as possi-
ble for unobserved heterogeneity. Taking into account mean reversion reduces
the elasticity with respect to links by two thirds. Including past salary may
actually lead to some underestimation of the effect of professional networks
on salary by absorbing even too much variance related to individual hetero-
geneity. Alternative specifications are run in section and confirm that
the network effect as estimated by our benchmark specification is likely to be

quite conservative.

The theoretical framework points out that professional links may also affect
salary through their impact on mobility. The third and fourth column of table
23 take into account the role played by mobility by including a dummy variable
that takes unit value when a worker has changed job in the previous 4 years23
Column [IV] also controls for unobserved heterogeneity through past salary.

However, as explained in section 2.4.3] it is not sufficient to include mobility

could create a bias, the main results do not change. If we considered the sample of all the
workers that changed firm independently of the subsequent salary, the only differences are
that previous salary looses its significance in the first-stage and that a borderline significant
negative mobility effect emerges in the second stage.

38Notice that once introduced this variable, the dummy variables for firm location in
France and Germany are dropped due to collinearity. Indeed, there are no workers in firms
located in France and Germany who changed firm between 2002 and 2006. This is not
surprising, since firms in France and Germany represent respectively only 4% and 2% of
sampled firms.
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Table 2.3: Network effects on salary (OLS estimation).

Ln salary (2006) ] 1] in V]
Ln potential network size (2002) 0.163***  0.053%%* 0.158%**  (.048%***
(0.01) (0.01) (0.01) (0.01)
Age (2006) 0.130***  0.010 0.148%**  0.016
(0.02) (0.01) (0.02) (0.01)
Age sq. (2006) -0.001***  -0.000 -0.001***  -0.000*
(0.00) (0.00) (0.00) (0.00)
Gender: female -0.200%%*%  -0.042 -0.227***  -0.053*
(0.05) (0.03) (0.05) (0.03)
Achieved degree: BA 0.178***  0.063*** 0.167***  0.056%**
(0.03) (0.02) (0.03) (0.02)
Achieved degree: MA 0.183***  0.081*** 0.177***  0.079%**
(0.03) (0.02) (0.03) (0.02)
Achieved degree: PhD 0.148%%* 0.030 0.147%%% 0.015
(0.04) (0.03) (0.04) (0.03)
Degree major: Business 0.065**  0.018 0.085***  0.016
(0.03) (0.02) (0.03) (0.02)
Degree major: Finance -0.026 0.025 -0.004 0.032
(0.04) (0.03) (0.04) (0.03)
Degree major: Science -0.210%**  -0.097** -0.090 -0.021
(0.08) (0.05) (0.09) (0.06)
Degree major: Social Sciences -0.043 0.054 -0.063 0.055
(0.05) (0.04) (0.06) (0.04)
Firm country (2006): UK 0.169%4F  0.249%1%  0.201***  (.258%**
(0.03) (0.02) (0.03) (0.02)
Firm country (2006): Germany  -0.135 -0.214
(0.09) (0.27)
Firm country (2006): France -0.474%** -0.001
(0.12) (0.13)
Ln salary (2002) 0.723%*% 0.724%%%
(0.02) (0.02)
Changed firm (2002-06) 0.109* 0.283%**
(0.06) (0.07)
Intercept 1.382%**  1.280%** 1.106** 1.185%**
(0.51) (0.28) (0.52) (0.29)
N 6825 6768 0431 5431
R? 0.111 0.617 0.114 0.632

Note: Robust Standard Errors in brackets, clustered by firm.
Significance levels: *: 10% **: 5% ***:. 1%.
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as it may be endogenous. Therefore, we now turn to the estimation of our
benchmark specification.

The benchmark specification results from our theoretical framework. The
latter identified three effects of professional networks on the career value (see
section Z4.2)): a link direct effect (beyond mobility), a mobility effect (the
gain from changing firm), and a link indirect effect (through the probability
of changing firm). The link direct and indirect effects correspond to the es-
timated coefficients of potential network size respectively in the second and
first stage (1 in expression (ZI0) and d; in expression (Z9) in section 2.4.3).
The mobility effect is represented by the estimated coefficient of the dummy
variable for having changed firm (33 in expression ([2.I0)) in section 2.4.3)).

In order to be able to estimate the two-stage model, we need to single out
factors that affect voluntary choices of changing job, but are not salary de-
terminants otherwise. A natural candidate are external conditions that may
affect mobility choices. For instance, to the extent that FExecutives are able
to work for firms in different sectors, they could be more inclined to change
job when their sector suffers from an economic slowdown. We thus exploit the
evolution of sectoral stock index, namely the MSCI sectoral weighted market
capitalization index52, to take into account the fact that a worker’s choice to
change job can result from poor performance of the industry she is working in.
The growth rate of sectoral weighted market capitalization index between 2006
and 2002 corresponding to the firm where the worker was in 200280 captures
the evolution of the market capitalization index for the ‘incumbent’ sector.
It is expected to have a negative impact on the probability of moving. For
this sectoral performance variable to be a valid instrument, it is also necessary

that it does not affect salary beyond its impact through mobility decisions.

39We exploit the MSCI sectoral weighted market capitalization index relative to the US
and Europe (for firms in UK, Germany, and France). The index is a market capitalization
weighted index that is designed to measure the equity market performance of the developed
markets.

40This firm variable has a mean of 0.62 and a standard deviation of 0.22. The minimum
value is -0.06 and the maximum 1.24.
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The determinants of salary are many and complex and it would seem rea-
sonable that sectoral performance correlates with compensation. However,
performance would more likely influence other components that are more vari-
able than salary. Moreover, many studies looking for performance effects in
Executive compensation don’t find any relation 2l

We also impose an additional exclusion restriction relying on a different
source of external variation. The fact that a firm changed the country of its
headquarters is likely to affect mobility choices of its workers, while not di-
rectly the salary component of their overall compensation® To the extent
that the exclusion restrictions hold, the estimated coefficients of the bench-
mark specification reported in table 2.4l allow to assess the multiple effect that
professional networks have on workers’ career. ~ The main object of interest
in the first stage estimation is the relation between network size and mobility.
Indeed, the estimated network coefficient relates to the indirect effect of link
on salary through the probability of changing firm. The theoretical framework
described in section 2.4] assumes that mobility decisions depend on workers’
professional network. In particular, we expect that the probability of receiving
an interesting job offer is increasing in the number of direct links of an indi-
vidual. As expected, in the first stage the number of professional links held
before the mobility decision takes place significantly increases the probability
of changing firm. The estimated marginal effect is 0.011, suggesting that if the
network increases by 50% (from the average 121 links to 182), the probability
of choosing to change firm increases by 15% (from the average 3% to 3.45%).

The estimated coefficients reported in the first column of table 2.4] also
suggest that the higher previous salary the lower the probability of changing

jobEd This is consistent with the observation that the utility of staying in

4Jensen and Murphy] [T990] for instance find that for CEOs that their compensation
is unrelated to market and industry performance. [Friebel and Matros [2005] provide a
theoretical framework explaining how CEOs in bad firms may nonetheless receive larger
wages.

42This is a rare event, taking place for only 1.2% of firms.

43Abowd et all [2006] consistently find that firms that pay high wages have low turnover
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Table 2.4: Network effects on salary (2SLS estimation: benchmark).

[l stage] 1T stage]

Changed firm (2002-06) Ln salary (2006)
Ln potential network size (2002) 0.018%** (0.00) 0.067***  (0.01)
Ln salary (2002) -0.013%** (0.00) 0.712%**  (0.02)
Age (2006) -0.000 (0.00) 0.016 (0.01)
Age sq. (2006) -0.000 (0.00) -0.000* (0.00)
Gender: female -0.012 (0.01) -0.062**  (0.03)
Achieved degree: BA 0.015%** (0.01) 0.073***  (0.02)
Achieved degree: MA 0.017%* (0.01) 0.097***  (0.02)
Achieved degree: PhD 0.012 (0.01) 0.031 (0.03)
Degree major: Business 0.018** (0.01) 0.034 (0.02)
Degree major: Finance 0.011 (0.01) 0.042 (0.03)
Degree major: Science -0.011 (0.01) -0.033 (0.06)
Degree major: Social Sciences 0.006 (0.01) 0.059 (0.04)
Firm country (2006): UK 0.030*** (0.01) 0.288***  (0.02)
Sectoral growth for 2002-firm (2006-02)  -0.027** (0.01)
Headquarters country changed (2006-02) 0.562%** (0.13)
Changed firm (2002-06) -0.754 0.49)
Intercept 0.056 (0.07) 1.215%%* 32)
N 5431 5431
Pseudo R? / R? 0.056 0.581
F statistic cluster-robust 11.90
Hansen J statistic 2.145
Hansen J x? p-value 0.143

Note: Robust Standard Errors in brackets, clustered by firm.
Significance levels: *: 10% **: 5% ***: 1%.

the current firm is likely to be a smoother evolution of the utility of previous
period, while moving is more likely to be accompanied by utility jumps.

The second stage regression shows that professional network significantly
affects in a direct way salary even beyond mobility. The estimated coefficient
of potential network size suggests that a 50% increase in the number of links
accompanies a 3.25% increase of salary with respect to the average. In other
words, if a worker has 50% more links than the average (from 121 to 182 links),
her annual salary would increase by 13 thousand USD (from an average of 390
to 403 thousand USD).

The second stage estimates also show that once the endogeneity of mobility

is taken into account, we cannot reject the hypothesis that changing firm has

rate.
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no impact on salary, so that mobility per se does not significantly affect salary.
In other terms, out of the three potential effects identified by the theoretical
model (section [Z4.2) the indirect and direct effects of links are positive and
significant, while the mobility effect is not significantly different from zero once
considering endogeneity.

Mincerian determinants are, as expected, significant™ and women suffer a
wage penalty on averagd®. Workers that earned a degred® with a major in
Business have on average higher salary and a higher probability of changing job
than those with another major. The location of the firm is also important 22

The robustness of the results obtained with the benchmark specification
is assessed with respect to a number of dimensions. In particular, section
runs the same specification, but where the dependent variable of the
second stage is the sum of salary and total wealth, as defined in section 23|
Moreover, we check the extent to which the role of links changes when the
continuation value simplifies to the salary, as it is the case toward the end of
the career. Finally, section and assess robustness with respect to
alternative specifications accounting for the effect of mobility and network size

respectively on salary.

2.5.2 Characteristics of relevant network components

This section explores the relevant network components as far as direct and
indirect salary effects of links are concerned. In particular, with respect to the

rest of a worker’s professional network, are colleagues in the contemporaneous

44Murphy] [T999] notices that Mincerian determinants may be less significant for Top
Executive remuneration than for other jobs. Indeed executive remuneration is often based
on surveys that do not contain criteria like age, experience, education. Llense (2008) for
instance finds that CEO compensation is not sensitive to attributes such as age or formal
qualification.

45See [Lalanne and Seabright]| [2011] for more details on the gender dimension.

46The reference degree achieved is a residual category.

4"Firms based in the US pay lower salaries. This result may be reconciled with the
literature on executive compensation, since [Murphy| [I999] says that in US CEOs, and not
Executives in general, are paid more than elsewhere. Moreover, Executives working in the
US have a larger fraction of their compensation in stock options. Notice also that the
dummies indicating firms located in Germany and France are dropped due to collinearity.

71



firm useful? Moreover, it investigates how the characteristics of links (and in
particular duration and age) affect both network direct and indirect relations
with salary. That is, are long-lasting or old links more or less useful than short

and recent ties?

We consider the role played by contemporaneous colleagues and find evi-
dence confirming the intuition that it is people you know outside your current
firm that are more likely to be useful and valuable® Indeed, colleagues are
not very likely to know much more than the worker herself about other job
possibilities, so that, as far as information diffusion is concerned, the relevant
employment network does not include worker’s colleagues contemporaneous to
her mobility decision. Moreover, as far as the direct effect of links on salary is
concerned, the most valuable links to the employer are those beyond current
and former workers of the firm™ Indeed, the latter ones represent quite use-
less ties for the employer in ¢ + 1, since they are redundant contacts among

workers in the firm.

An interesting issue is how the characteristics of a worker’s network influ-
ence its direct and indirect effects on the career. The first question is whether
the time spent as colleagues plays a role on the usefulness of the tie. In order
to answer this question we include in the benchmark specification the average
overlap of links in each worker’s professional network. This variable somehow
proxies the average minimum duration of the potentially active link. Indeed, it

is very likely that two persons have opportunities of contact when they work as

48Results available upon request.

49Notice that the wage effect of the component of the employment network that is use-
ful because it spreads information and the one that is valuable to the employer tend to
empirically coincide for people with low mobility. The reason is that empirically we proxy
current and former workers of the firm with the current ones. However, in theory the two
components are different. Indeed, former colleagues that left the firm where the individual
still works are potentially very useful for spreading original information, while they are not
valuable for the employer, since those are redundant links being shared by many employees.
From an empirical point of view, it is not easy to assess the number of former colleagues
that moved. For instance the number of colleagues may have not changed between ¢ and
t 4+ 1, but just because newcomers compensate workers that left. In a more sophisticated
analysis where each node in the network is characterized by its full employment history this
distinction is empirically relevant.
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Top Executives in the same firm, while we cannot be sure whether nodes keep
in touch when they do not work together anymore. The average overlap period
of network links represent the closest proxy that is available to tie strength in
our dataset. The first two columns of table show that networks charac-
terized by longer overlaps are less useful. First, they are not the best channel
to spread information about better opportunities. This result is in line with
Granovetter’s classical ‘strength of weak ties’ argument. Second, they have a
lower direct effect on salary. In a sense, it is really the size of the Rolodex that

matters.

Another interesting question is whether the recentness of links impacts
their direct and indirect effect on salary. Indeed, it is not straightforward
whether more recent links should be more or less useful to get information
about job opportunities or more or less valuable for an employer. In order to
answer this question we run a variation of the benchmark specification where
we include a variable accounting for the average age of workers’ links. The
estimated coefficient of the network average age in the first stage estimation
(third column of table [Z0]) suggests that the time elapsed since nodes were
colleagues does not significantly affect their value as information channels. A
different conclusion is suggested by the second stage estimation (last column
of table 2.H). Indeed, networks characterized by on average old links are less

valuable as far as their direct effect on salary is concerned.

It would be very interesting to assess the role played by a more precise
measure of link tightness. The information available unfortunately does not
indicate the intensity of relationships. However, notice that the strength of
a link is somehow a subjective matter and two persons in a relationship may
have a different view on the intensity of their relationship, while we exploit
objective characteristics of links. Our measures of link overlap and age avoid
the inconsistencies that arise in studies based on subjective reporting on tight-

ness depending on whether the network is considered undirected (i.e. links are
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Table 2.5: The role of link overlap and age (2SLS estimation).

Link Overlap Link Age
[[ stage]  [II stage] [I stage]  [II stage]
Changed Ln salary Changed Ln salary
Ln potential network size (2002) 0.01744€  0.062***  0.018***  0.093***
(0.00) (0.01) (0.00) (0.01)
Mean overlap of network links (2002) -0.003*** -0.011%**
(0.00) (0.00)
Mean age of network links (2002) -0.000 -0.011°%%*
(0.00) (0.00)
Ln salary (2002) -0.012%*%  0.714%6%  -0.013%FF (. 711%**
(0.00) (0.02) (0.00) (0.02)
Age (2006) -0.000 0.016 -0.000 0.017
(0.00) (0.01) (0.00) (0.01)
Age sq. (2006) -0.000 -0.000* -0.000 -0.000*
(0.00) (0.00) (0.00) (0.00)
Gender: female -0.011 -0.060**  -0.012 -0.065%*
(0.01) (0.03) (0.01) (0.03)
Achieved degree: BA 0.014**  0.072%F*  0.015%**  0.075%**
(0.01) (0.02) (0.01) (0.02)
Achieved degree: MA 0.015%%  0.094***  0.017**  0.097***
(0.01) (0.02) (0.01) (0.02)
Achieved degree: PhD 0.011 0.029 0.012 0.037
(0.01) (0.03) (0.01) (0.03)
Degree major: Business 0.018%%  0.034 0.018%%  0.033
(0.01) (0.02) (0.01) (0.02)
Degree major: Finance 0.010 0.039 0.011 0.057*
(0.01) (0.03) (0.01) (0.03)
Degree major: Science -0.012 -0.037 -0.011 -0.037
(0.01) (0.06) (0.01) (0.06)
Degree major: Social Sciences 0.006 0.057 0.006 0.044
(0.01) (0.04) (0.01) (0.04)
Firm country (2006): UK 0.02748F  0.276*%**  0.031***  0.306%**
(0.01) (0.02) (0.01) (0.03)
Sectoral growth
for 2002-firm (2006-02) -0.026** -0.027**
(0.01) (0.01)
Headquarters country
changed (2006-02) 0.560%** 0.5627%**
(0.13) (0.13)
Changed firm (2002-06) -0.775 -0.786
(0.50) (0.50)
Intercept 0.068 1.264**%F  0.053 1.103***
(0.07) (0.32) (0.07) (0.32)
N 5431 5431 5431 5431
F statistic cluster-robust 11.66 11.92
Pseudo R? / R? 0.058 0.580 0.056 0.580
Hansen J statistic 1.861 1.740
Hansen J 2 p-value 0.172 0.187

Note: Robust Standard Errors in brackets, Clustergd4by firm. Significance levels: *: 10% **: 5% ***:. 1%.



bilateral) or directed (i.e. at least a pair of connected nodes is asymmetric in

the sense that one directed link is not symmetrically reciprocated).

2.5.3 Robustness checks

Alternative specifications for continuation value

While Executives in practice devote substantial attention to salary (see section
2.3), the crucial variable of interest in the dynamic maximization sketched in
the theoretical framework is the expected value over the career. The richness
of the information available allows us to test the robustness of our results with
respect to a different measure of value.

The first two columns of table 2.6l report the first and second stage estimates
of a variation of the benchmark specification where the dependent variable
salary is replaced by the sum of salary and total wealthE? The idea is that the
sum of salary, shares, stock options, and long term incentive programs held
approximates better than salary alone the expected value over the career.

The indirect effect of network size on career value through mobility is of
course identical to the indirect effect on salary. However, the second stage
estimated elasticity of career value with respect to links is more than three
times the one of salary. Therefore, the direct effect of professional links on
salary is a very conservative estimates of the value attributed by employers to
social capital, especially in the case of the Top Management of firms, that are
the most likely to earn conspicuous total wealth5I

A further test to the robustness of our results consists in verifying the extent
to which the role of links changes when the continuation value simplifies to the

salary, as it is the case toward the end of the career. For people over 60 years

50To be precise we sum salary and pseudo total wealth. Indeed, in order to avoid reducing
the sample size, we substitute missing values of total wealth with its sample mean.

5INotice that this is the only specification where the mobility effect in the second stage
in significantly negative. A natural interpretation is that, when an Executive changes firm,
she usually looses a major part of her total wealth. Indeed, the stock options granted by
the previous firm are not exercisable any longer.
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Table 2.6: Robustness of network effects to alternative specifications for con-
tinuation value (2SLS estimation).

[[ stage]  [II stage] [l stage]  [II stage]
Changed Ln wealth Changed Ln salary

Ln potential network size (2002) 0.018%**  0.225%**  (.018***  (.069***
(0.00) (0.03) (0.00) (0.01)
Ln salary (2002) -0.013%FF  0.877***  -0.013***  (0.710%**
(0.00) (0.04) (0.00) (0.02)
Age (2006) -0.000 -0.106***  -0.000 -0.003
(0.00) (0.03) (0.00) (0.01)
Age sq. (2006) 20.000  0.001%*%*  -0.000  -0.000
(0.00) (0.00) (0.00) (0.00)
Gender: female -0.012 -0.213***  -0.012 -0.062**
(0.01) (0.08) (0.01) (0.03)
Achieved degree: BA 0.015%**  0.181*F*  (0.015***  0.076%**
(0.01) (0.06) (0.01) (0.02)
Achieved degree: MA 0.017%%  0.209***  0.017%%  0.096***
(0.01) (0.06) (0.01) (0.02)
Achieved degree: PhD 0.012 0.004 0.012 0.030
(0.01) (0.07) (0.01) (0.03)
Degree major: Business 0.018**  0.091 0.018%%  0.035
(0.01) (0.06) (0.01) (0.02)
Degree major: Finance 0.011 -0.165**  0.011 0.043
(0.01) (0.07) (0.01) (0.03)
Degree major: Science -0.011 0.010 -0.011 -0.032
(0.01) (0.16) (0.01) (0.06)
Degree major: Social Sciences 0.006 0.210** 0.006 0.061
(0.01) (0.09) (0.01) (0.04)
Firm country (2006): UK 0.030%**  -0.454%***  (0.030***  (.288%***
(0.01) (0.06) (0.01) (0.02)
Sectoral growth for 2002-firm (2006-02)  -0.027** -0.027**
(0.01) (0.01)
Headquarters country changed (2006-02) 0.562%** 0.562%+*
(0.13) (0.13)
Changed firm (2002-06) -1.380* -0.756
(0.77) (0.49)
Age over 60 (2002) 0.055**  0.014
(0.02) (0.19)
Interaction age over 60 &
In potential network size (2002) -0.014%***  -0.044
(0.01) (0.04)
Intercept 0.056 5.569*F*  0.056 1.666%**
(0.07) (0.84) (0.08) (0.38)
N 5431 5431 5431 5431
F statistic cluster-robust 11.90 11.81
Pseudo R? / R? 0.056 0.311 0.057 0.582
Hansen J statistic 0.355 2.279
Hansen J 2 p-value 0.551 0.131

Note: Robust Standard Errors in brackets, clustered by firm. Significance levels: *: 10% **: 5% ***:. 1%.
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old the future expected value has a limited role in the optimal value, since the
time horizon is short. Therefore, looking at the interaction between the role of
links and the fact of being toward the end of the career allows to disentangle
the direct and indirect effect of employment networks on utility (see expression

211 in the theoretical section).

The estimated coefficient of the interaction between network size and the
fact of being over 60 is negative and significantly different from zero in the
first stage (third column of table 2.6). In other words, toward the end of one’s
career the role of links as channels of diffusion of job opportunities is fading

away.

At the same time, the results of the second stage estimation reported in
the last column of table show that the direct effect of links on salary is not

significantly different for people over 60.

Alternative econometric specification for mobility endogeneity

An empirical difficulty in the analysis is the endogeneity of mobility decisions
with respect to salary. Indeed, there may exist unobservable variables that
affect workers’ decision to change job and also their wages. The problem is
that if an individual decides to stay we only observe her salary in her current
firm, while if the worker decides to move we only observe the best salary she
was offered in another firm. Since we never observe the counterfactual wage,
we need to take into account potential endogenous selection. In this case the
two groups of individuals, those who stay longer in one firm and those who
change firm, are not randomly selected. The benchmark specification of this
paper relies on instrumental variable estimation. An alternative specification
is running a Heckman model (see [Heckman! [I979]), a sample correction model
where selection is determined by a probit model. The model consists then of

two equations: a wage regression and a selection equation.
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In our framework, the Heckman specification would be:

Yig1 = Bo + Bily + Bo X1 + €1 (2.12)

Mt* - 50 —|— (Sllt + (52Zt + Ct (213)

The last equation estimates the probability of changing firm and the regres-
sors Z, include all X,.1, plus some instruments® The observed dichotomous
realization of the latent variable M;" is whether each sampled worker changed
job (M; = 1) or not (M, = 0):

1 af M >0

0 otherwise

The main assumption in this case is that ¢; and u; have a bivariate normal
distribution.The estimated parameter p is the correlation between unobserved
determinants of wage and of changing job.

We report the estimation results of a simplified Heckman model with a
wage regression and a selection equation® The first part of table 27 reports
the estimated selection equation, while the second part the estimated wage
regression™ The correlation between the residual of the selection and of the
wage equation is not significant, suggesting that selection is not endogenous53

In other words, mobility does not significantly affect salary beyond the channels

52The Heckman model is identified non-parametrically through non-linearities introduced
by the selection equation and parametrically through the exclusion restrictions imposed by
the researcher.

53Estimates of the three equations corresponding to the endogenous switching model are
available upon request. We also run a censored regression with varying censoring values.
Indeed, if we assume that workers change job only if the offered wage is higher than what
they could expect in their current firm and otherwise stay in their firm, then salaries of
workers who changed job can be interpreted as left censored. Estimates are available upon
request. That is, their salary would have been less than or equal to the one we observe.
While this approach does rely on the validity of instruments, the Heckman model is more
general, allowing the selection between staying in the current job and changing firm to
depend not only on standard wage determinants, but also on unobserved factors.

54Results are obtained by FIML simultaneous estimation of the two equations.

®5Similarly, [Abowd et all [2006] find no clear relation between residuals of mobility and
wage equation.
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Table 2.7: Robustness of network effects on salary to alternative specification
for mobility endogeneity (Heckman estimation).

Selection Wage

Changed firm Ln salary
Ln potential network size (2002) 0.237**  (0.034) 0.135"*  (0.038
Ln salary (2002) 0177 (0.044) 0.272***  (0.097
Age (2006) 0.070 (0.072) -0.026 (0.059
Age sq. (2006) -0.001 (0.001) 0.001 (0.001
Gender: female -0.165 (0.166) 0.233**  (0.091
Achieved degree: BA 0.376™*  (0.127) 0.555"**  (0.159
Achieved degree: MA 0.394**  (0.127) 0.505***  (0.111
Achieved degree: PhD 0.320** (0.153)  0.143 (0.151
Degree major: Business 0.302***  (0.111) -0.039 (0.130
Degree major: Finance 0.272% (0.165) 0.288* (0.172
Degree major: Science -0.192 (0.390) 0.143 (0.242
Degree major: Social Sciences 0.180 (0.180) 0.321% (0.194
Firm country: UK (2006) 0.457*  (0.097) 0.064 (0.119
Sectoral growth for 2002-firm (2006-02)  -0.389*  (0.200)
Headquarters country changed (2006-02) 2.155**  (0.363)
Intercept -3.467  (1.709) 3.542**  (1.469)
p -0.017 (0.140)
N 5432
Log-likelihood -781.092

Note: Robust Standard Errors in brackets, clustered by firm.
Significance levels: *: 10% **: 5% ***: 1%.

we control for, as the instrumental variable estimation indicated, too. The
indirect impact of links through mobility is highly significant and their direct
effect is larger than the instrumental variable estimates. The elasticity of salary
with respect to professional links suggested by the estimation of the Heckman

model is 0.144%.

Alternative specifications for unobserved heterogeneity

The benchmark specification of this paper controls for unobserved heterogene-
ity mainly through the inclusion of previous salary as a regressor. Another
possible approach is to include more controls, namely to control as much as
possible for firm characteristics. Indeed, links may be endogenous with respect
to salary because they both depend on some firm characteristics.

The second column of table 2.8 shows that salary indeed depends, beyond
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Table 2.8: Robustness of network effects to alternative specifications for un-

observed heterogeneity: firm characteristics (2SLS estimation).

I stage] 1T stage]

Changed firm Ln salary
Ln potential network size (2002) 0.016***  (0.00) 0.095***  (0.01)
Age (2006) -0.003 (0.00) 0.113***  (0.02)
Age sq. (2006) 0.000 (0.00) -0.001***  (0.00)
Gender: female -0.011 (0.01) -0.222%*F*  (0.05)
Achieved degree: BA 0.014%* (0.01) 0.171*%**  (0.03)
Achieved degree: MA 0.017%%  (0.01) 0.190***  (0.03)
Achieved degree: PhD 0.013 (0.01)  0.197***  (0.04)
Degree major: Business 0.018%** (0.01) 0.074** (0.03)
Degree major: Finance 0.014 (0.01) 0.050 (0.04)
Degree major: Science -0.009 (0.01) -0.004 (0.09)
Degree major: Social Sciences 0.007 (0.01) -0.129%*  (0.06)
Firm country (2006): UK 0.033***  (0.01) 0.279***  (0.03)
Sector (2006): construction 0.014 (0.01) 0.032 (0.06)
Sector (2006): defense -0.022 (0.02) 0.081 (0.06)
Sector (2006): education -0.049*%**  (0.02) -0.250 (0.20)
Sector (2006): financial -0.004 (0.01) -0.034 (0.04)
Sector (2006): health 0.011 (0.02) -0.005 (0.04)
Sector (2006): information 0.001 (0.01) 0.020 (0.04)
Sector (2006): mining 0.022 (0.01)  0.137***  (0.04)
Sector (2006): real estate 0.011 (0.01) 0.240***  (0.07)
Sector (2006): services 0.007 (0.01) -0.087* (0.05)
Sector (2006): technical 0.029* (0.02) -0.069 (0.05)
Sector (2006): trade 0.032%* (0.01) -0.046 (0.05)
Sector (2006): transportation -0.001 (0.01) -0.173*%*  (0.07)
Sector (2006): utilities 0.016 (0.02) 0.035 (0.05)
Ln firm number of employees (2006) -0.001 (0.00) 0.133%**  (0.01)
Sectoral growth for 2002-firm (2006-02)  -0.049**  (0.02)
Headquarters country changed (2006-02) 0.556***  (0.13)
Changed firm (2002-06) -0.160 (0.35)
Intercept 0.073 (0.07) 1.316%**  (0.49)
N 5371 5371
F statistic cluster-robust 11.08
Pseudo R? / R? 0.057 0.190
Hansen J statistic 14.355
Hansen J 2 p-value 0.001

Note: Robust Standard Errors in brackets, clustered by firm.

Significance levels: *: 10% **: 5% ***: 1%.
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the Mincerian determinants, on some characteristics of the firm. Beyond lo-
cation® firm sector affects salaries in a few cases, once firm size is controlled
forB7 As expected, we find that salary adjusts for company size 8 The esti-
mated elasticity of salary with respect to links is higher than when controlling
for past salary. Therefore, our benchmark specification may actually absorb
even too much of the individual heterogeneity and it represents a conservative
estimate of the network effects. The estimated marginal effect of network on
the probability of changing firm reported in the first column of table 2.8 is

basically the same as in the benchmark specification.

Another approach to take into account the endogeneity of links, beyond
controlling for previous salary, is to directly consider network size as endoge-

nous and instrument it (first column of table 229).

In order to take into account the potential endogeneity of links and to esti-
mate this first stage, an additional instrument is included, counting how many
times the person changed job before 2002.As intuitive, the more differentiated
the experience in different jobs, the larger the potential network size. The sec-
ond column of table reports the first stage estimates of the determinants
of mobility decisions and the last one the estimated coefficients of the second
stage. The elasticity of salary with respect to potential network size is positive
and significant, consistently with the benchmark estimate. The magnitude
of the elasticity is however more than three times larger, suggesting that an

increase in the number of professional links by 40 (from the average 121 to

56See section Z5.11

STWithout controlling for size, a few more sectors are significant. The relatively little
importance of sector is not too surprising, since surveys adjust for company size and only
sometimes for industry (see Murphy| [1999]).

58 As often the case, the adjustment appears to be consistent with a simple log-linear
regression of logarithm of salary on logarithm of firm size (see Murphy| [T999]). Some stan-
dard explanations for the relation between firm size and salaries are that monitoring is more
difficult in big firms (Bulow and Summers| [I976]) and that large firms better select on un-
observed worker characteristics (Weiss and Landaul [T984]). See [Abowd et al.l [I999] for a
discussion of the firm-size wage effect. Base salary for CEO is typically determined through
competitive benchmarking based primarily on general industry salary surveys. Size adjust-
ment in the survey instruments both formalize and reinforce the observed relation between
compensation and company size.
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Table 2.9: Robustness of network effects to alternative specifications for un-
observed heterogeneity: endogeneity of mobility and network size (2SLS esti-
mation).

[ stage] T stage] [IT stage]
Ln pot.netw.size = Changed firm Ln salary

Ln potential

network size (2002) 0.202%*  (0.09)
Ln salary (2002) 0.239%**  (0.02) -0.008%** (0.00) 0.680*** (0.03)
Age (2006) -0.007 (0.02) -0.000 (0.00) 0.017 (0.01)
Age sq. (2006) 0.000 (0.00)  0.000 (0.00) -0.000*  (0.00)
Gender: female 0.160***  (0.06) -0.009 (0.01) -0.085**  (0.03)
Achieved degree: BA 0.369*%**  (0.04) 0.021***  (0.01) 0.024 (0.04)
Achieved degree: MA 0.523**F*  (0.04) 0.027***  (0.01) 0.025 (0.05)
Achieved degree: PhD 0.405***  (0.05) 0.019** (0.01) -0.025 (0.05)
Degree major: Business — 0.183***  (0.04) 0.021***  (0.01) 0.012 (0.03)
Degree major: Finance 0.831*%%%  (0.06) 0.026***  (0.01) -0.071 (0.08)
Degree major: Science -0.218* (0.12) -0.015 (0.02) -0.004 (0.07)
Degree major: Social Sc.  -0.056 (0.06) 0.006 (0.01) 0.064 (0.04)
Firm country (2006): UK -0.278*** (0.04) 0.025***  (0.01) 0.331%** (0.04)
Sectoral growth

for 2002-firm (2006-02)  -0.194*** (0.06) -0.031*** (0.01)
Headquarters country

changed (2006-02) -0.068 (0.25)  0.564™**  (0.04)
Number of jobs

changed (2002) 0.892***  (0.09) -0.003 (0.02)
Changed firm (2002-06) -0.810 (0.50)
Intercept 2.921%**  (0.43) 0.108 (0.07) 0.834* (0.43)
N 5431 5431 5431
F statistic cluster-robust 48.74
Pseudo R* / R? 0.159 0.044 0.547
Hansen J statistic 0.557
Hansen J x? p-value 0.456

Note: Robust Standard Errors in brackets, clustered by firm. Significance levels: *: 10% **: 5% ***:. 1%.

161 links) accompanies an increase of salary of 39 thousand USD (from the
average 390 thousand to 429 thousand USD). Our benchmark estimate of link
direct effect appears therefore as a conservative one with respect to the case
where also links are considered as endogenous (see table 210 for a comparison

of estimated elasticities of salary with respect to potential network size).
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Table 2.10: Estimated elasticities of salary with respect to potential network
size (link direct effect).

elasticity | estimation

0.163 basic OLS without mobility and previous salary ~ (column [I] table 23]
0.053 basic OLS without mobility (column [II] table Z3)
0.158 basic OLS without previous salary (column [II1] table 23)
0.048 basic OLS (column [IV] table 223)
0.067 benchmark IV (column [I] table [Z4)
0.062 network charact. IV with link overlap (column [I] table 2.5])
0.093 network charact. IV with link age (column [ITI] table )
0.225 robustness [V continuation value (total wealth) (column [I] table 2.6])
0.069 robustness [V continuation value (end of career) (column [I11] table 2.6)
0.135 robustness Heckman mobility endogeneity (column [I] table 7))
0.095 robustness IV unobs. heterogeneity (firm charact.) (column [I]

0.202 robustness [V unobs. heterogeneity (network endog.) (column [I]

2.6 Conclusions

This paper emphasizes that the relation between network and labor outcomes
is characterized by multiple mechanisms and dynamic coevolution. The most
obvious mechanism whereby the characteristics of professional networks affect
the career is that they are privileged channels of information diffusion. Indeed,
careers are shaped by a succession of mobility decisions. At many points in
time during an individual’s career, a worker may receive offers and has to
decide whether staying in the current firm or changing job. The probability
of moving to another firm is likely to be affected by some characteristics of
her employment network. In particular, the larger the first degree network of
the individual, the higher the probability that she gets exposed to job offers.
This is particularly true in the case of Top Managers and Board Members.
Indeed, these positions are usually filled through head hunting and professional

acquaintanceship, rather than through formal advertisement of openings.

The second way whereby professional networks influence labor outcomes is
that they represent a valuable asset in the eyes of an employer. In particular,
the individuals’ employment network outside the firm represents a form of so-

cial capital that may be useful for the employer and that is thus ‘remunerated’.
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While professional links affect labor outcomes, at the same time a worker’s
network is substantially shaped by career choices. Indeed, decisions along
the career path shape the development of one’s professional network. Career
choices and in particular the decision to change job therefore result from a

recursive optimization and it is necessary to look at them in a dynamic way.

Therefore, the paper develops a dynamic framework where the utility of
a worker is affected by the choices she makes during her career and by the
characteristics of her professional network. In particular, the optimal value
depends on professional networks directly through current utility to the extent
that links are valuable to the employer and indirectly through the effect that

they have on mobility decisions.

The empirical analysis is based on an original dataset describing the career
history of more than 90 thousand Executives and Board Members working in
almost 4 thousand firms in 4 counties (US, UK, France, and Germany) between
1997 and 2009. For the purpose of this paper, we restrict our attention to a
sample of almost 7 thousand Executives working in more than 3 thousand
firm between 2002 and 2006. A descriptive analysis of the relations among the
variables that are at the center of this paper (salary, professional links, and
mobility decisions) provides foundation to the hypotheses of the theoretical

framework.

Based on a more rigorous specification suggested by the model, we find
evidence that professional networks are relevant both because valuable for the
employer and because they facilitate job mobility. For instance, if a worker
had 50% more links than the average (that is, had 61 more links more than
the average 121), her annual salary would be 13 thousand USD higher (from
an average of 390 to 403 thousand USD) and the probability of moving would
increase by 15% (from an average of 3% to 3.45%). These findings are robust to
alternative definitions of career value and specifications accounting for mobility

and link endogeneity.
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We also find that current colleagues are not a useful component of a
worker’s network. Moreover, networks characterized on average by ties be-
tween nodes that have been colleagues for a long time have a lower direct
and indirect effect on labor outcomes. Finally, networks where many links are
represented by workers that have been colleagues a long time before are less
valuable to the employer.

Further research could shed light on the relation between other characteris-
tics of professional networks and labor outcomes. In particular, a further step
of analysis entails the exploitation of the geometric network structure in order,
for instance, to understand the relation between a worker centrality and her

labor outcomes.
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Chapter 3

Joint Ownership of Production
Projects as a Commitment

Device against Lobbiesr

3.1 Introduction

Many projects involve cooperation between partners, often at an international
level. Sometimes this cooperation is contractual. Often, though, it takes the
form of joint ownership of production projects by two or more firms. This
is a puzzle: joint ownership is typically inefficient, because interests often
diverge and strategies target different objectives among partners. So why does
it happen?

The answer we explore in this paper is that joint ownership may have
advantages when it commits the parties to resisting certain kinds of lobbying
to expropriate the fruits of investment in the project. Joint ownership of
a production project is particularly common in industries that face highly
uncertain returns to investments and in which, as a result, investments tend

to be spread out over time in order to benefit from the option value of learning

!Coauthored with Paul Seabright.
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from the success of initial investments about the prospects for later oned2.

Specifically, in section B.3] we assume that a number of firms have the
opportunity to invest in a project that yields revenue in two stages. The results
of the first stage are informative about the likely results of the second stage,
due to autocorrelation in productivity shocks: a project that is successful in
the first round is more likely to have good outcomes in the second round, too.
However, there are lobbies that demand payouts, and their demands are the
more vociferous the higher are the revenues from the first round. A successful
first round therefore creates a tension: it implies a strong reason to reinvest the
revenues, but it also gives rise to intense lobbying to distribute the revenues
instead. As we show below, this pressure is stronger when the lobbies’ goals

are at least partially shared by the decision makers in the firm itself.

In this context joint ownership with one or more other firms helps the firm
to resist such lobbying, not completely, but to some extent. In practice it often
takes the corporate governance structure of a joint venture (JV)E Because in
a JV payouts to one partner’s lobbies have to be matched by payouts to those
of the other partner, giving in to lobbying pressure is more expensive and less
likely to occur; in response the lobbies will scale down their efforts at persuasion
and waste fewer resources in such activities. Therefore, our model implies that
organizations under tough (internal or external) pressure of lobbies should
tend to choose joint ownership of a production project. We find support to
this prediction based on data from the European Bank of Reconstruction and

Development - World Bank Business Environment and Enterprise Performance

Surveys (BEEPS), as detailed in section B4l

2Note that this argument is based on option values and has nothing to do with risk
aversion

3As far this paper is concerned, JVs are defined as having the following characteristics:
(i) each party has an ownership interest in a jointly owned business, and (i) the parties
share the profits (or losses) of the jointly owned business. This definition is a more general
version of [Hewittl [2008] definition of equity JV, as opposed to collaborative JV, which only
involves agreements by companies to cooperate without affiliation through stock ownership.
While many other rationales may lead to the constitution of JVs, this paper focuses on joint
ownership as a commitment device.
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Notice that interest groups may indeed exist within the firm (some divisions
of the firm may have divergent interests from those of the Head Office or Board
of Directors)m, or outside it (there may be political pressures, or pressures from
trade-unions or from upstream or downstream trading partners).

Moreover, the structure of joint ownership of a production project as a com-
mitment device against lobbying pressure may be useful whether the decision-
making organization is a firm or a government® For instance, in the case of
infrastructure projects, especially in developing countries, decision makers are
often country governments and they may face internal and external lobbying,
too.

Joint ownership of production is common in infrastructure projects@ They
require considerable and sustained investments that are highly visible, having
a cost structure that is typically heavily weighted toward fixed (sunk) costs.
Indeed, firms may generate large operating profits while being barely able to
cover fixed costs. Profits are also extremely sensitive to the regulatory and po-
litical context in which organizations operate. They are often subject to strong
political pressures to keep prices low or to other rent-seeking manoeuvres, once
investments are sunk. Weak institutions and powerful interesting groups make
it even more difficult to resist political pressures to claw back profits resulting
from the success of initial tranches of infrastructure investment.

Indeed, if the project succeeds and generates substantial net revenues, ma-

jor political pressures may emerge to recoup some of the benefits® This may

4A wholly owned research project that starts to yield positive profits may risk being
treated as a cash cow by jealous divisions in the parent company, at a potential cost to its
own long-term investments needs.

5Tt is also possible that internal and external interest groups interact.

8For simplicity, in what follows we are going to use in general the term firm, but a similar
reasoning applies for other types of organization as well.

"We investigated about thirty-five cases of infrastructure projects mainly in sectors like
natural resources and renewable energies across the African, American and Asian continent.
More than two third of these projects were or still are run by a JV.

8 Among the thirty-five cases of infrastructure projects that we explored we found some
evidence that lobbying pressure is a problem in more than one third of the infrastructure
JVs. For instance, the Yacyretd hydro-power project in Paraguay suffered more than ten
years of delay due to regional maneuvering and lobbying by the Argentine nuclear and oil
industries, besides political instability in Argentina.
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occur through repayments of dividends to the public budget, which has many
urgent claims on the revenues generated other than reinvestment. Or it may
occur through caps on tariffs in the name of allowing the citizens (even if this
means mainly rich farmers and industrialists) to share in the prosperity gen-
erated by the investments. But it is precisely at the time when the project
has succeeded that it is most important to reinvest some of its earnings, both
in maintenance expenditures to ensure that the benefits are maintained and
in expansion since the project’s success is a positive signal that further invest-
ments in similar conditions are also likely to be successful. Thus, the influence
activity set up by the project’s success in the past may stand in the way of its

continued success in the future.

In these circumstances joint ownership, particularly with a foreign govern-
ment or firm, can play an important role in committing the project to reinvest
revenues instead of paying them back under the pressures of political lobbying.
Let’s imagine a hydro-electric plant owned by two bordering countries. First
of all, repayment of dividends to the public budget would require proportional
payments to be made to the partner; this would make the payouts more ex-
pensive from the point of view of the lobbyists because twice as much must
be paid out to ensure the same benefits. Alternatively, if the clawing-back of
the project’s benefits is done not by distributing dividends but by capping tar-
iffs, this will cost the partner, which can be expected to engage in some fierce
lobbying of its own. In other words, the partner becomes a formidable source
of countervailing pressure against payouts of revenues that would be better
reinvested in the project. Joint ownership, so often the source of inefficiencies
in management structures (because of divergences in interests and strategies
of the partners), becomes here a positive source of strength because it allows
the owners of a project to commit to a consistent pattern of investment over

time.

Our theoretical model suggests that the corporate governance structure
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of JV may contribute to the success of a project by committing the parties
to equality of treatment with respect of the profit generated by a project.
When revenues are realized and the owners of the project choose whether to
distribute them or to reinvest them back into the project, the distribution
option is relatively less attractive than in the case of a unique parent company
that wholly-owns the project. The success of the project is enhanced for two
reasons. First, investment per se tends to improve the likelihood that a project
is doing well. Second, the enhanced credibility in committing to adequate

reinvestment makes the initial undertaking of the project more likely.

Good reputation acquired through successful projects also fosters the devel-
opment of new projects. Several examples can be found among infrastructure
projects. In Chile good progress in the construction of La Higuera hydro-
plant, which started in 2005 and came on line in 2010, was followed by new
investments to build upstream another power plant with similar capacity, La
Confluencia. The fact that La Higuera project was undertaken by the power
generator Tinguiririca Energia, a 50-50 JV formed in 2004 between Pacific
Hydro Chile and the Norwegian Statkraft Norfund Power Invest may have
contributed to the credibility of commitment necessary to the success of the

project and its follow-up.

Another example of the importance of the ability to build up a reputation of
credibility is the potential development of Inga’s hydro-power infrastructures
in the Democratic Republic of Congo (DRC). A 5GW power station, known
as Inga III, was supposed to be built by WestCor, a JV which includes the
power utilities of the DRC, Angola, Namibia, Botswana, and South Africa.
However, DRC authorities eventually gave the Inga III project to the mining
giant BHP Billiton. Hopefully, this decision will not jeopardize the final stage
of Inga, known as Grand Inga. Indeed, Grand Inga is conceptualized at 39GW
capacity (nearly twice the size of the Three Gorges dam) and it is capital for

Africa. The project will be approved or rejected in 2014. If realized, it would
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be the world’s biggest hydro-power generator. The project has been on the
continent’s electricity agenda for more that three decades. Besides other crucial
circumstances, the credibility of WestCor in committing against rent-seeking
by lobbying groups could contribute to the undertaking of the project.

An equal sharing of costs and benefits is crucial in providing incentives
against distribution of early revenues or ex post expropriation. As discussed in
the theoretical section, asymmetry in the shares held by the parent firms may
weaken the ability of joint ownership to provide a commitment device2

Itaipt Binacional in Paraguay, for example, is a JV between Paraguay and
Brazil. This hydro-plant, located on one of the world’s five largest river sys-
tems, is capable of generating 14GW of electricity. At the time of construction,
Brazil bore most of the costs in terms of financial and technical contributions.
Both countries signed an accord on repayment of Itaipi and that agreement
envisaged that no profit would be distributed until the loan were completely
paid off. Initial arrangements benefited Brazil in that they stated that each
country has the right to use 50% of the energy produced, but if not, the excess
must be sold to the other partner at a price based on production cost. Since
Paraguay needs only a tiny fraction of its power (about 7%), it sells most of
its share back to Brazil at a predetermined (low) rate. Brazil purchases 97%
of the plant’s power, which accounts for about 20% of its energy consumption.
After twelve years of indecision about how to adjust the low prices that the
countries had negotiated in the original treaty, in 1985 Paraguay and Brazil
signed five revisions to cover matters of financial compensation. Paraguay
gained significantly from the 1985 revisions, but most analysts considered that
Paraguay deserved still greater compensation for its electricity. In less than a
decade the loan will be paid off so that each country would be free to charge
market prices. However, President Lugo has threatened to end the contractual

obligations that require Paraguay to sell its unused electricity to Brazil at well

9 Among the 35 cases that we analyzed, when JVs are characterized by asymmetric ben-
efits from profits generated by infrastructures, lack of commitment always arises.
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below the market rate and seeks to earn seven times more from Itaipt energy.

Something similar happens between Paraguay and Argentina for the hydro-
plant of Yacyretd. While none of the electricity produced by Yacyretd was
intended for use by Paraguayans, the energy that it produces provides 15%
of the total energy demanded in Argentina. In the words of a BBC reporter
“Argentina has good reason to be worried too, as it has its own Yacyreta
hydro-electric JV with Paraguay”.

The asymmetry in benefits from infrastructures dramatically weakens the
commitment ability of the parties not to lobby for benefits ex post. The lack of
commitment in turn hinders the undertaking of new infrastructure projects. If
Paraguay decides to break Itaipi’s contractual obligations with Brazil, several
projects along the Rio Parana will be threatened. These include the Corpus
plant, expected to be comparable in size to Yacyreta, and several smaller
hydro-electric power plants downstream from Yacyretd, including Itati-Ita-
Cora.

The paper is structured as follows. Section situates the paper in the
literature on corporate governance and JVs. Section sets out the model
and derives the main results. Section B4l illustratively investigates a crucial
theoretical prediction of the model, namely that organizations under tough
internal or external pressure tend to choose JVs, based on BEEPS data from

27 countries. Section concludes.

3.2 Review of the Literature

Arguments that some governance structures are better than others at resisting
lobbying and other forms of influence-seeking are not new in the literature on
industrial organization. [Meyer et al|[1992] argued that demergers and spin-offs
are often a good way for firms to lower the costs of internal influence-seeking,
and since these costs are arguably higher in periods of depressed demand (be-

cause managers have lower relative benefits from devoting their energies to
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productive activities), we should expect to see more demerger activity in re-
cessions than in booms. A similar logic explains why privatization by the state
should be more frequent in recessions than in booms. [Crémer! [1995] argues
likewise that ‘arms-length relationships’ are better at committing managers to
making subordinate individuals or subsidiary divisions work hard, since they
make it credible that managers can refuse to consider excuses (especially valid
excuses) for poor performance. Subordinates who know that not even valid
excuses will be considered favorably have even greater incentives to work hard.
Such theories have so far, though, focused on the role of organizational frontiers

as commitment devices, not on the role of joint ownership.

While many types of commitment mechanisms are possible within the firm
(e.g. incentive contracts, delegated decision making, etc), as far as we are
aware, the role of the joint ownership of a production project as commitment
device is new to the present paper™ This paper sheds light on the hitherto
unexplored possibility that joint ownership of a production project may provide
a commitment device against lobbies, while it does not compare it to other

possible commitment devices.

An early attempt to provide theoretical foundations for JVs was proposed
by [Kogut| [1988]. His main contribution is based on a transactions cost frame-
work, defined by |Gibbons| [2005] as a rent-seeking theory of the firm. According
to Kogut, JVs allow partners to solve situations with high uncertainty about
the contracting parties’ behavior, thanks to the unification of control rights in

the new hierarchical structure.

However, in the property rights theories of the firm, due to [(Grossman and
Hart| [I986] or [Hart and Moore [1989], the returns from relationship-specific
investments can be appropriated by the non-investing partner; thus, ex ante
investment incentives are distorted and the classical hold-up problem arises.

More recently, [Cail [2003] finds that when general and specific investments are

"9Neven et alll [I998] set out a purely verbal form of the present argument.
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substitutes, efficient levels of relationship-specific investments can be achieved.
On the other hand, when investments are complements the standard conclusion

of property rights theories is that joint ownership is not optimal.

Some form of relationship-specific investment must be necessary in our
model to explain why a project takes place within a parent firm at all rather
than being a purely independent entity that transacts with the parent firm
entirely through the market. But relationship-specific investments play no
part in our explanation of why there is joint ownership of a project rather

than ownership by a single parent.

Within the framework of property rights theories other explanations for
joint ownership have been proposed. [Hauswald and Hege| [2003] show that in
a setup with just one type of investment and where higher levels of investment
erode rent-seeking activity regimes characterized by 50%-50%, 50% plus one,
and majority ownership can coexist in equilibrium and each can be optimal for
wide set of different JVs. Finally, international JVs may result from national
policies. For example, [Abe and Zhaol [2005] study the impact of a country’s
emission taxes on the formation of 1JVs or fully owned FDI. This paper sheds
light on a hitherto unexplored rationale for joint ownership and does not assess
its quantitative relevance with respect to other rationales to form JV that have
been already explored by the literature, nor it develops a cost-benefit analysis

of joint ownership I

According to [Moskalev and Swensenl [2007], between 1990 and 2000 alone
60,446 JVs took place around the world. Most JVs (87%) had two partners,
and 9.1% had three. Their analysis shows some characteristics of JVs that
are consistent with our theoretical framework. JVs are more common in some

industries than in others. In particular, Moskalev and Swensen| [2007] suggest

HThere are of course disadvantages in joint ownership. For instance, it might be cheaper
to manage centrally different tax systems than to respond to each of them separately; by
a parallel argument, it may be cheaper to plan a worldwide production than to coordinate
each JV partner to achieve the same goal; finally, JVs pose a constant threat of undesired
technology transfers due to weak property rights legislation.
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that JVs are more common in industries where firms face higher risks. Indeed,
they show that 54.5% of all JVs from 1990-2000 were concentrated in ten
industries that are technologically intensive. Moreover, partners in JVs have a
preference for equal asset ownerships; this holds both for agreements between

national firms and for international JVs.

Although the papers in this literature have provided many important in-
sights into the motives for forming JVs, especially in the presence of specific
investments, none of them has investigated the role of rent-seeking and lob-
bying in the absence of such investments. In the model developed in section
B3l there are no investments that are specific to the relationship between the
parents of the JV, but JVs will nevertheless play a crucial role in providing
incentives for efficient investment. How can such joint ownership commit the
parties to managing the project’s investment profile more efficiently? The rea-
son is that JVs provide a commitment mechanism that makes giving in to
lobbying pressures more expensive for the owners of a project. Indeed, joint
ownership commits the parties to equality of treatment in respect of the rev-
enues generated by the project. When revenues are realized the owners of the
project are of course free to reinvest those revenues back into the project, or
to distribute them as they see fit. Lobbying activity, we have suggested (in
line with the arguments of Meyer et al| [1992]), will create a bias toward dis-
tribution and away from reinvestment. However, an economic agent who is
only part-owner of the project will find that distribution becomes relatively
expensive: choosing to distribute revenues implies a duty to distribute to the
other owners as well. This greater cost may help, therefore, to redress the
balance and make reinvestment relatively more attractive again. It is to this

model that we now turn.
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3.3 The Model

There are M firms, i = 1,...., M For each firm there are n lobbies n; =
1,..., no

There are four time periods, ¢t = 0,1,2,3. Period 0 is when the rules are
made and decisions taken about whether or not to form JVsI¥ Decisions about
resource allocation take place in periods 1 and 2. Period 3 is when final profits
are enjoyed. To fix ideas, call period 0 the ‘set-up’ period, period 1 the ‘initial
investment’ period, period 2 the ‘follow-up investment’ period, and period 3
the ‘results’ period.

We begin with the strategies and payoffs of firms in the absence of lobbies.
That is, we consider what the project should and would do if its investment
and other decisions could be made without any pressure from lobbies (section
B3T]). We then consider what effect lobbies have on these decisions and how
firms will behave differently when they know lobbies are active (section B.3.2]).

Finally, the possibility of creating JVs is taken into account (section [3:3.3]).

3.3.1 Investment without lobbies

We set out here a simple framework in which each firm makes an investment
in period 1 and another in period 2, after the results of the first investment
have been observed. We allow for the possibility that the time lag between
investment and results differs for investment in period 1 and in period 2. The
results of period 1 investment are informative, because the higher the returns
to the first investment, the higher are likely to be the returns to the second.

Specifically, the productivity of the investments are correlated by a factor 6,

12 As explained in section B} the term ‘firm’ is used as a shortcut to indicate the decision
maker of a firm or of another type of organization. For instance, in the case of JVs for
infrastructure projects, national or local governments are likely to own part of the project,
especially in developing countries.

13 As illustrated in section [B.I] the term ‘lobbies’ designates groups either internal or
external with respect to the organization, whose interests are not aligned with those of the
firm.

14 A JV is characterized as a joint ownership agreement, as detailed in section B.11
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which we define formally below. This means that a firm that has had good
results in the first period will want to invest more in the second. For instance,
if a hydro project has been built on time and under budget and if indeed it
has provided power to a large number of users who previously were under-
connected, it is worth investing in the project’s maintenance. Moreover, it
also suggests that it may be worth building further hydro projects in similar
conditions as well.

However, investment in each period must come at the expense of more
immediate uses of the funds. This is just the same as saying that there is a
budget constraint in each period. This budget constraint creates a tension: as
we shall see later when we introduce lobbies, the circumstances when invest-
ment requirements are high are precisely those in which the pressure to pay
out profits are also high.

The way to state these assumptions formally is as follows. At ¢ = 1,2 each
firm makes investments k! > 0 costing bk! + d (k!)?, which result in output Q!
one period later, namely at ¢ = 2,3. The cost function is strictly increasing
and strictly convex so b,d > 0.

Output depends on investment and on a random productivity shock as
follows. Investments made in period 1 give rise to output in period 2 according

to the following production function:
Q7 = 0;k; (3.1)

where 6} is an initial productivity shock distributed on {Q, 9] with an expected
value of H > 1.

Productivity shocks are autocorrelated, which makes expected returns on
investment in period 2 depend on the realization of the productivity shock in
period 1. In addition we assume that capital is durable, so that investments
made in period 1 lead to output in period 3 as well as in period 2 (nothing of

importance in the qualitative results turns on this assumption). Thus, output
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in period 3 is given by the following production function:

QF =07 (K} +k7) (3.2)

where 6? is a second productivity shock and E (67 | 6}) = 66} .

Each firm has an initial endowment E! out of which it finances period
1 investment; period 2 investment must be financed out of period 2 output.
Normalizing output price to 1, this leads to budget constraints for the three

periods as follows:

bk} +d (k}) + 7! = B} (3.3)
b2+ d (2) + 7 = Q2 (3.4)
™ = Q; (3.5)

Firms are risk-neutral. Each firm maximizes the expected weighted sum of

profits IT = 7} + Bn? + fy7} subject to the constraints (B.1)), (3.2), (3:3), (3-4),

(33), and to the non-negativity constraints k}, k2,

9 Ve Mo

72,73 > 0. Note that the
discounting of profit between period 1 and period 2 involves a discount factor
(3, while discounting between period 2 and period 3 involves a discount factor
~. There is no inconsistency in this, just a recognition that the lapse of time
involved in realizing the fruits of the initial investments may not be the same
as that involved in realizing the fruits of the second round of investments™
Our first result concerns the optimal choice of investments that each firm
would make in the absence of lobbying activity. We begin by considering the
optimal choice of investments without lobbies, solving the model backwards

as usual, beginning in period 2 and then, assuming that the firm anticipates

15Tf we imposed that the two lapses of time were equal and that v > (3, this modeling
could reflect time inconsistency.
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what it will do in period 2, solving the model for period 1.
Optimization at period 2 requires: M axka [7Z + 73 | 6}] subject to (B,

B2), B4), and ([B.5). This is equivalent to:
Mazyz |01k} — k2 — d (k2)" + 06} (k) + kQ)}

for which the first order condition is:

L2 _ 2001 =

Optimization at period 1 therefore requires:

1_
Maz B {E} — okl —d (k) 4 [egkg b2 —d (kf)z] + By [993 (k} + 7992db>] }

BH(14+~6)—b

for which the first order condition is k! = -

We summarize these findings in the following proposition:

Proposition 4. In the absence of lobbying, each firm chooses investment lev-

: . . 1 BH(++8)—b 12  ~700;—b
els in periods 1 and 2 given by kj = ===1-— ki = ~=

. Both investment
levels are decreasing in the level and concavity of the cost of investment and
increasing in the autocorrelation of productivity shocks as well as in the dis-
count factor ~v. In addition first-period investment is increasing in expected

productivity and in the discount factor (3, while second-period investment is

increasing in the realization of the first-period productivity shock.

It is important to note that optimal investment is greater when first-period
output is high, not because of profit-smoothing considerations (since utility
is linear in profit) but rather because of the auto-correlation in productivity.
However, it is precisely this which causes problems once lobbies enter the
picture, since lobbies will assume that high output provides opportunities for

high payouts.
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3.3.2 Introducing lobbies

Now suppose that for each firm there exist n lobbies n; = 1, ..., n. For simplicity
we assume the number of lobbies is the same for each firm, though as will be
seen nothing in the argument depends on this. Each lobby can ask for a
payout p!' at period 218 to be paid out of the output produced by investments
in period 1. Before asking for the payout the lobby can invest resources r}' in
‘persuasion’. It may lobby politicians and regulators directly, or it may engage
in high-profile campaigning in the press designed to pressurize the firm into
accepting that the profits of the project should be ‘returned to the people’. The
effect of persuasion is to make the request ‘hard to refuse’. Formally we assume
that lobbying imposes a cost A\k2r?" of refusal, which is increasing in k? as well
as in 77'. The idea is that the more the firm is investing in the project, the
harder it is to justify refusing the lobby’s request. The parameter A captures
the ‘effectiveness’ of lobbying. If it is too low, the lobbies will not invest in
lobbying at all, but we shall see that once it is above a certain threshold they
all do so, and as a result the firm invests less in the second period.

We can therefore rewrite the second-period budget constraint as:
2
bk} +d (k‘f) + 7 =QF — a;ip! — (n — a;) AkFr] (3.7)

where a; is the number of payout requests that the firm accepts.

The lobby’s payoff function is simply the expected value of payouts minus
investments in persuasion. We also modify the payoff function of each firm by
assuming that it internalizes some proportion « of the benefits to the lobbies.
We can describe the parameter « as the extent to which the firm ‘sympa-
thizes’ with the aims of the lobbies. We shall see that, paradoxically, the more
sympathetic the firm is to the lobbies” aims, the harder it finds to resist their

requests, and therefore the more inefficiently it chooses investment levels.

16We assume that lobbies only have one chance to do so, or equivalently that they are
equally impatient. Indeed, otherwise a common pool problem would arise.
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The objective function of the firm therefore becomes:
= n} + 8 (77 + aap}) + Bym? (3.8)

The time-line of the actions is as follows:

Period 1: Firms choose levels of investment k;.

Period 2: Output @Q? is realized, then lobbies choose how much r? to

invest in persuasion, and request a payout p;'.

Period 2’: Firms then decide whether to grant the payout or not, and

choose levels of investment k2.

Period 3: Output @3 is realized.

We can then solve the model as before, but this time taking the actions of
lobbies into account.
First it is evident that in period 2 each lobby asks for the maximum payout

that the firm will give. That is:
(1 —a)pf = M1} (3.9)
Thus, we can re-write the firm’s period 2 optimization as:
Maz,,E {72+ aap} + (02 (k] + £2)] | 0}

subject to a; = n, and to equations ([B.1), (B1]), and (39), which is equivalent
to:

Maz {egkg — k2 — d (k)" — k2 + 406 (k! + k2)}
for which the first order conditions are:

12 v00} — nAr? — b
e 2d
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We now consider the choice of 7' by the lobbies. Each lobby Maz,» (0,p} —r7),

which is equivalent to:

Ar? (v00) — nAr? — b)
M " KA (A (A _ ’rL
i (O’ 2d (1 — ) i

(700} —2nXr7—b)
2d(1—a)

for which the first order conditions at an interior solution are

1, implying that:

My00) — \b—2d (1 —
ri = Max [O, Bt 52 ( a)l (3.10)
Note that 77 > 0 if and only if A > (Zje(;;j;j).
The choice of investment in period 2 is given by:
, Y00 — b — Maz [0, 5 (M06} = Ab —2d (1 — a))]
k2 = 2 (3.11)
~00} — b A(700F —b) —2d (1 — @)
= = M
2d az |0, 4d\

Comparing it to the efficient level (B.0), we can see that investment is lower

2d(1—a)
(1001 —b)

than the efficient level if and only if A > , and it is lower by the amount

A(~00}—b)—2d(1-a)
4dX :

Note also that if the choice of persuasion by lobbies had been made in
period 1, before 6} were realized, the choice of 7 would have been:

MOH — \b—2d (1 — )

= Maz |0
T az |0, 9

Comparing it with expression ([BI0), it is qualitatively similar to the choice of

persuasion actually made in period 2, except that if A > (2%}{_?) the lobbies

would always have invested in persuasion, whereas in fact they may fail to do

2d(1—a)
(v06—-b)

so for low realizations of 6} if A <

Replacing (31)) into (B71), (32) into (33), (33), and (BI0) into (B.8)), firm’s
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optimization at period 1 now requires:

B} — bk} — d (k) +
Maz, Eq +6 {93 kH = bk? —d (k?)" — nAk? - Maz |0, W@Hbmua)} } n

2n\2

+07[00; (ki + k7))
subject to ([B.I1]), for which the first order condition is still k! = %.

We summarize these results in the following proposition:

2d(1—a)
(v00}-b)

persuasion by each lobby equal to r] =

Proposition 5. If A > , the presence of lobbies induces investment in

Ay00! —Xb—2d(1—a)
2n\2

, which is increasing in
first-period productivity shock, in the autocorrelation of productivity, and in the

degree to which the firm internalizes the payout to the lobbies. It also reduces k?

A(700}—b)—2d(1—a)
4dX

below the efficient level by an amount , which is increasing in
these same parameters. First-period investment is unaffected by the presence
of lobbies, and both total investment in persuasion and the reduction in second-

period investment are independent of the number of lobbies.

It is striking that lobbying has a more damaging effect on investment in
the project if the lobbies are ones with which the firm sympathizes. It is also
worth noting that additional lobbies do not affect the total amount of lobbying
activity: more lobbies just undertake less investment each, with the same
overall results. While this latter finding might be different with a differently
specified model, the result that lobbies with which the firm has more sympathy
do more damage to investment is a result that seems to be quite general. It is

hard to resist pressure from people you like!

3.3.3 The effect of joint ventures

What is the effect of a JV? The time-line of the actions is in this case as

follows:
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e Period 0: Firms decide whether or not to form JVsT@
e Period 1: Firms choose levels of investment k.

e Period 2: Output Q? is realized, then lobbies choose how much r? to

invest in persuasion, and request a payout p.

e Period 2": Firms then decide whether to grant the payout or not, and

choose levels of investment £?.
e Period 3: Output Q? is realized.

Consider a JV among M partners™ This obliges a part owner to make a
payout to the partner each time it chooses to make a payout to itself. This
makes payouts more expensive to the firm, and makes it more expensive to
the lobby to invest in persuasion. To see this, note that the cost to the firm
of granting a payout p; to lobby n; is now Mp!, and furthermore this second
payout benefits recipients whose utility does not enter at all into the firm’s
objective function. This reduces the maximum payout that the firm will be
willing to grant:

(M — a) pl* = Mk2r?
This means that the period 2 objective function of the firm becomes:

M7 (1 - o)
(M — «)

Mazy [Q}k} — k2 —d (kg)Q +700} (k! + kz)]

for which the first order conditions are:

, 00] —nxif (ﬁ) —b
i = 2d

T"We rule out any action by lobbies in period 0 to impede JV formation.
18In this setting intermediate coalitions do not arise since for simplicity no coordination
costs are taken into account.
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The lobbies’ problem becomes:

— 7.

M (1001 —narp (A7) =0
M”T?{ ’ S =) }

A[y00}—2n )7 (172 ) —b]

for which the first order condition is 50 M_a”)’ — = 1. This implies
that:
Ay06L — Xb — 2d (M — M —
o — Ao o, 2200 (M~ 0)) (M ~ a)
2nA? (1 — «)
so that if A > 23%:2‘) :
o 700! —b A (7007 —b)
= M —t = — (M - 12
k; 5d ax |0, 54 ( ) (3.12)

which is strictly higher than without the JV whenever the presence of lobbies
reduces investment below the efficient level.

The following proposition summarizes the results of forming a JV and shows
how they vary according to the parameter A that measures the effectiveness of

lobbying.

Proposition 6. In the presence of lobbies, a JV between M firms results
in second-period investments k? that compare with those undertaken by firms

acting in the absence of the JV as follows:

a) When A < 2“;16(;.1—_0;)); investment levels are efficient with or without the

joint venture;

b) When 2762(01;_‘2) <A< 2;1(9%:?, investments are efficient with the JV but

below the efficient levels without the JV;

c) When A\ > 2%%:2‘), investment levels with the JV are below the efficient

level but above those without the JV.

What this proposition shows us is that if lobbying is relatively ineffective,
JVs are unnecessary. If lobbying is somewhat effective, JVs can prevent it
from having any effect on investment. If it is highly effective, JVs can limit

the damage done by lobbying to investment, but not avoid such damage alto-
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gether. These results suggest therefore that JVs may be more appropriate for
firms whose ability to commit themselves is particularly weak. In the case of
infrastructure projects in developing countries, where governments’ commit-
ment ability is often very limited, the above theoretical prediction is especially
relevant.

Interestingly, although the number of lobbies has no impact on the behavior
of firms, the number of JV partners is positively related to second-period
investment. This has an interesting implication for the role of symmetry in
the distribution of the benefits of the arrangement. Asymmetric JVs will be less
effective as commitment device than symmetric ones, for a very simple reason.
This is that in an asymmetric JV the partner with the largest share will act
as though it was a partner in a JV with fewer than M partners. Therefore A
is more likely to exceed the upper bound in condition b) of proposition [B, so

that investment levels are more likely to fall below the efficient level.

3.4 Is joint ownership chosen more often by
firm under pressure?

Our theoretical framework suggests that JVs can provide a commitment device
against lobbying. Therefore, we would expect the corporate governance struc-
ture of JV to be more often chosen by firms that feel severe pressure either
from outside the organization or from other interest groups inside it.

This section illustratively investigates this prediction of the model. The
objective is to assess whether firms subject to tough internal or external pres-
sure are more likely to choose the corporate governance structure of JV, rather
than other structuresI?

The analysis is based on a large dataset of firms interviewed in the con-

text of the Kuropean Bank of Reconstruction and Development - World Bank

YWe classify as JV a firm that was established as a JV with private partner(s) or has
agreed to form a JV in last 3 years.
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Business Environment and Enterprise Performance Surveys (BEEPS).

We consider data from 4 waves (1999, 2002, 2004, and 2005) and from
28 countries? in the regions of CIS, Baltic, Eastern-Central and Southern-
Eastern Europe for a total of 19,130 observations. More than 10% of firms
in the dataset are JVs. A simple exploration of the data reveals that JVs do
indeed tend to differ from other firms in some dimensions, as shown in table
BIl Concerning the external environment, JVs suffer on average from tougher
pressure by their trading partners than other firms. Indeed, 63% of JVs had
to resolve overdue payments in the previous 3 years, while less than half of
other firms had to do so. The dataset also provides some descriptive evidence
that the JV structure is more likely to be chosen by firms that face pressures
for the internal reallocation of resources. Reallocation of responsibility and
budgetary resources between departments is much more common for JVs than
for other firms. Indeed, 66% of JVs had over the previous 3 years some or
major reallocations of responsibility and resources between departments or a
completely new organizational structure, while this happened for 41% of other
firms. Finally, there is also some evidence in favor of the model’s prediction
that JVs manage to reinvest a larger share of their profits. Indeed, the per-
centage of earnings reinvested in fixed investment in the subsequent year is 6%
larger in JVs than in other firms. That is, although JVs appear to suffer more
from internal reallocation of resources and external pressure through overdue
payments by trading partners, they are still more likely to reinvest their profit

in fixed capital than other firms.

While some characteristics of the phenomenon have already emerged from

the simple exploration of the data, a multivariate analysis is clearly necessary

20Russia, FYROM, Serbia and Montenegro, Albania, Croatia, Turkey, Bosnia and Herze-
govina, Slovenia, Poland, Ukraine, Belarus, Hungary, Czech Republic, Slovak Republic,
Romania, Bulgaria, Moldova, Latvia, Lithuania, Estonia, Georgia, Armenia, Kazakhstan,
Azerbaijan, Uzbekistan, Tajikistan, and Kyrgyz Republic. Interviewed firms operate in
different sectors: manufacturing; construction; real estate, renting and business services;
wholesale, retail, repairs; hotels and restaurants; transport storage and communication; and
mining and quarrying.

108



Table 3.1: Some Characteristics of Sampled Firms by Corporate Governance
Structure.

Corp. governance struct.:
not JV JV A Obs.
number of firms 17,087 2,043 - 19,130
any overdue payment to resolve (prop) 0.472 0.633 *** 20,725
(0.499) (0.482)
any reallocation between departments (prop) 0.406 0.664 *** 24,306
(0.491) (0.473)
fixed investment % financed by earnings 72.251  66.574 *** 11,846
(34.153)  ( 35.990)
sales % from: mining and quarrying sector 0.786 1.574 *** 20,775
(8.371)  (11.914)
construction sector 11.133 7.957 * 20,775
(30.378)  (25.653)
manufacturing sector 30.929 38.706 *** 20,775
(44.177)  (46.004)
transport sector 5.655 9.434 *** 20,775
(22.368)  (28.337)
wholesale, retail sector 29.289  24.943 *** 20,775
(43.201)  (40.051)
real estate sector 9.748 9.748 20,775
(28.820)  (28.417)
hotel sector 7.219 3.878 20,775
(25.410)  (18.686 )
other sector 5.242 3.759 20,775
(20.837)  (17.058 )
number of employees: 0-1 (prop) 0.175 0.256  *** 3,429
2-49 (prop) 0.660  0.431 *** 11,953
50-249 (prop) 0.115 0.189 *** 2,289
250-9999 (prop) 0.050 0.124 *** 1,066
year: 1999 (prop) 0.000  0.100 *** 204
2002 (prop) 0.287 0.413 *** 5,753
2004 (prop) 0.233 0.173 *** 4,333
2005 (prop) 0.480 0.314 *** 8,840
region: CIS (prop) 0.407  0.486 *** 6,155
Baltics (prop) 0.071  0.082 1,067
Central Europe (prop) 0.220  0.116 *** 3,074
South-East Europe (prop) 0.237 0.261 ** 3,546

Note: Standard deviation in brackets. Significance levels: *: 10% **: 5% ***: 1%.
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Table 3.2: JVs, Internal and External Pressure.

1] (1] [111]
any reallocation between departments 0.347#F%  (0.312%**  (0.334%**
(9.00) (7.87) (9.65)
any overdue payments to resolve 0.182%#*  (0.238%**  (0.206%**
(4.16) (4.90) (4.80)
sales % from: mining and quarrying sector 0.002 0.003 0.003
(1.04) (1.27) (1.43)
construction sector -0.003***  -0.004***  -0.004***
(-4.89) (-4.38) (-4.45)
transport sector 0.002**  0.002**  0.002*
(2.23) (2.35) (1.78)
wholesale, retail sector -0.002*%*  -0.001**  -0.002**
(-2.57) (-2.03) (-2.52)
real estate sector -0.000 -0.001 -0.001
(-0.42) (-0.78) (-1.30)
hotel sector -0.004%**  -0.004**F*  -0.004***
(-3.95) (-3.22) (-3.51)
other sector -0.002**  -0.002 -0.002
(-2.19) (-1.59) (-1.61)
number of employees: 2-49 0.030 0.056 0.057
(0.63) (1.22) (1.30)
50-249 0.519%F*  0.544***F  (.552%**
(8.33) (8.54) (7.96)
250-9999 0.729%%%  0.700%%*  0.697***
(10.02) (9.51) (9.25)
intercept -1.737FFF _1.620%FF 1,529
(-11.78) (-10.30) (-20.08)
time dummies yes yes yes
region dummies yes
country dummies yes
N 18551 14241 14241
Pseudo R? 0.086 0.090 0.117
Log-likelihood -5363 -4235 -4107

Note: Robust Standard Errors in brackets, clustered by country.
Significance levels: *: 10% **: 5% ***: 1%.
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Table 3.3: JVs and Internal Pressure.

1] (1] [111]
any reallocation between departments 0.365%HF%  0.341***  0.356%***
(9.38) (8.34) (10.01)
sales % from: mining and quarrying sector 0.002 0.002 0.003
(1.00) (1.24) (1.40)
construction sector -0.003***  -0.003***  -0.004***
(-4.69) (-4.12) (-4.36)
transport sector 0.002**  0.002**  0.002*
(2.22) (2.29) (1.68)
wholesale, retail sector -0.002***%  -0.001*%*  -0.002***
(-2.74) (-2.24) (-2.72)
real estate sector -0.000 -0.001 -0.001
(-0.42) (-0.82) (-1.41)
hotel sector -0.004%*%*  -0.004***  -0.005%**
(-4.23) (-3.62) (-3.86)
other sector -0.002*%*  -0.002**  -0.002**
(-2.47) (-1.97) (-1.96)
number of employees: 2-49 0.058 0.081* 0.074*
(1.22) (1.74) (1.69)
50-249 0.565%F*  0.586***  (.584***
(9.32) (9.39) (8.58)
250-9999 Q.777HF8% 0. 755%**  (.738%***
(10.46) (9.97) (9.84)
intercept -1.719%F%  _2,053***  -1.990%**
(-11.73) (-12.92) (-25.49)
time dummies yes yes yes
region dummies yes
country dummies yes
N 18587 14277 14277
Pseudo R? 0.0831 0.0846 0.1137
Log-likelihood -5400 -4277 -4141

Note: Robust Standard Errors in brackets, clustered by country.
Significance levels: *: 10% **: 5% ***:. 1%.
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Table 3.4: JVs and External Pressure.

1] (1] [111]
any overdue payments to resolve 0.216%#F%  0.274%**  (.241%**
(4.69) (5.52) (5.49)
sales % from: mining and quarrying sector 0.002 0.003 0.003
(1.18) (1.44) (1.59)
construction sector -0.004%%%  -0.004***  -0.004***
(-5.24) (-4.59) (-4.65)
transport sector 0.002**  0.002**  0.002*
(2.21) (2.31) (1.68)
wholesale, retail sector -0.002%*F%  _0.002**  -0.002%**
(-2.86) (-2.29) (-2.81)
real estate sector -0.000 -0.001 -0.001
(-0.55) (-0.84) (-1.40)
hotel sector -0.004%%*  -0.004**F*  -0.004***
(-4.12) (-3.32) (-3.65)
other sector -0.002**  -0.002* -0.002*
(-2.49) (-1.82) (-1.91)
number of employees: 2-49 0.046 0.077* 0.077*
(0.99) (1.69) (1.75)
50-249 0.590%*F*  0.604***  0.611%**
(9.47) (9.23) (8.79)
250-9999 0.820%#*F  0.772%**  (.768%**
(11.48) (10.22) (10.14)
intercept S1L116% 2 1210k 1 3] 5%k
(-11.35)  (-13.41)  (-18.33)
time dummies yes yes yes
region dummies yes
country dummies yes
N 18701 14368 14368
Pseudo R? 0.0716 0.0781 0.1043
Log-likelihood -5512 -4339 -4215

Note: Robust Standard Errors in brackets, clustered by country.
Significance levels: *: 10% **: 5% ***: 1%.
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to investigate whether firms suffering greater internal or external pressure are
more likely to choose a JV structure. We thus estimate a probit model, where
the dependent variable is whether a firm is part of a JV or not (table3.2)). The
main variables of interest are proxies for internal and external pressure. We
interpret reallocation of resources across departments of the firm as proxying
internal pressure that may deprivate a project of its early profits to redistribute
them to other departments. External pressure is instead proxied by overdue
payments to resolve. Indeed, overdue payments can be seen as a form of rent
extraction from trading partners.

Column [I] reports the estimates including time dummies, while we add
regional dummies in column [II] and country dummies in column [III]. The re-
sults are qualitatively very similar. Confirming the descriptive statistics, firms
operating in contexts where internal and external pressure is probably greater
are more likely to choose a JV structure. While the coefficients proxying ex-
ternal and internal pressure are large and significantly different from zero in
table and [3.4] these variables are likely to be endogenous. Notice that
the theoretical framework suggests that the coefficients are likely to be biased
downwards. Indeed, although JVs are more necessary when a firm is under
potential lobbying pressure, they should also serve to reduce the effects of
such pressure. Before turning to test this conjecture by instrumental variable
estimation, notice that the results of the simple probit estimation are basically
unchanged when taking into account separately internal and external pressure
(table and [34). This remark is helpful because unfortunately the instru-
mental variable probit estimation taking into account that both internal and
external pressure may be endogenous does not converge. Therefore, we can
only consider the endogeneity of internal and external pressure separately2!

Table reports the estimates resulting from a first stage, where we use

instrumental variables to predict the vulnerability of firms to internal pres-

21Obviously this cannot help to decide whether internal or external pressures are more
important.

113



Table 3.5: JVs and Endogenous Internal Pressure.

1] (1] [111]
First stage:
capacity utilization % -0.001%%*  _0.001**  -0.001**
(-3.56) (-2.13) (-2.16)
largest shareholder % -0.001***  -0.001*** -0.001***
(-3.30) (-4.05) (-5.23)
intercept 0.426%**  (0.283%** (. 818***
(5.32) (5.85) (17.48)

Second stage:
any reallocation between departments 1.252%**  1.421%%*  1.363***

(3.85) (4.72) (4.54)
intercept SLTTTRRR _1.906%F -1.962%F*
(-14.16) (-9.23) (-16.59)
sector % sales yes yes yes
firm size dummies yes yes yes
time dummies yes yes yes
region dummies yes
country dummies yes
p -0.473%*  -0.593%F*  _(.534%**
(-2.23) (-2.60) (-2.52)
Wald test of exogeneity 4.99%* 6.74%F*  6.38%*
N 14710 13634 13634
Log-likelihood -14282 -13133 -12832

Note: Robust Standard Errors in brackets, clustered by country.
Significance levels: *: 10% **: 5% ***:. 1%.

sure as proxied by resource reallocation22 The instruments are the capacity
utilization and the percentage hold by the largest shareholder. Indeed, a low
utilization of the installed capacity increases the probability that resource re-
allocation is undertaken to improve efficiency. The decision to reallocate re-
sources from a department to another may instead be more difficult when the
largest shareholder owns smaller shares of the firm as an agreement among
several shareholders is more likely to be needed. As we conjectured, when the
endogeneity of resource reallocation is taken into account, the estimated coeffi-
cient of the regressor becomes much larger (compare the second stage of table
with table[3.3]). This result is consistent with the idea that joint ownership

can help to protect firms against internal pressures and JVs are therefore more

22To limit the size of the instrumental variable tables, the estimated coefficients of sectoral
sales percentage and number of employees are not reported.
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Table 3.6: JVs and Endogenous External Pressure.

1] (1] [111]
First stage:
courts are quick -0.122°%%%  _0.088***  .0.072***
(-5.84) (-5.31) (-4.99)
confidence in legal system -0.038***  _0.033***  -(0.029%**
(-2.98) (-2.81) (-2.83)
number of cases in court as plaintiff 0.018%**  (0.016***  0.015%**
(10.43) (9.47) (8.22)
law interpretation is unpredictable — 0.033***  (0.031***  0.030***
(2.94) (3.25) (3.37)
intercept 0.602%**  0.674%*F*  (.622%**

(19.72)  (29.16)  (46.63)

Second stage:
any overdue payments to resolve 0.426%*%  0.694***  (.692%**

(2.19) (4.38) (4.69)
intercept -1.237FF% T4 1,635
(-10.02) (-10.44) (-16.57)
sector % sales yes yes yes
firm size dummies yes yes yes
time dummies yes yes yes
region dummies yes
country dummies yes
p -0.103 -0.207*** - -0.215%**
(-1.20) (-2.91) (-3.37)
Wald test of exogeneity 1.45 8.45%** 11.36%+*
N 12939 11992 11992
Log-likelihood -12475 -11233 -10838

Note: Robust Standard Errors in brackets, clustered by country.
Significance levels: *: 10% **: 5% ***: 1%.

likely to be chosen.

Similarly, table reports the estimates resulting from a first stage, where
we use instrumental variables to predict the vulnerability of firms to external
pressure as proxied by overdue payments. In this case the instruments are
the firm perception of courts rapidity, their confidence in the legal system, the
number of cases a firm has in court as plaintiff, and whether the interpretation
of laws is perceived as unpredictable. Indeed, the more a firm can rely on
the legal system to mitigate external pressure, the less problems with overdue
payments are expected. Similarly to what happens with internal pressure, the

role played by external pressure as a determinant of JVs is stronger when its
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likely endogeneity is taken into account - a result that is expected if the effect
of JVs is to better to resist external pressure to pay out early revenues.

In conclusion, to the extent that internal resource reallocation and overdue
payments can serve as proxies for internal and external pressures respectively,
the BEEPS data provide some supporting evidence that when either internal
or external interest groups are effective, the corporate governance structure
of a JV is more likely to be chosen. This is a long way from constituting a
rigorous test of the model, but it provides suggestive corroborating evidence

that the model’s main conclusions are not evidently at odds with the data.

3.5 Conclusions

This paper investigates an unexplored rationale for organizations to enter into
JVs, namely the fact that joint ownership of production projects may provide
a commitment mechanism enabling more efficient levels of investment.

In our theoretical framework internal or external interest groups may pres-
surize owners into paying out early revenues from such investments when the
autocorrelation of productivity implies they should be reinvesting them in the
project. The main predictions are that in the presence of effective lobby groups,
JVs help the firm to resist their pressure.

While not claiming to provide any kind of rigorous test of this result, we
have found illustrative corroborating evidence in case studies of infrastructure
projects in developing countries and in a large dataset of Business Environment
and Enterprise Performance Surveys. Indeed, we find that firms operating in
contexts where external or internal pressure are likely to be greater choose a

JV structure more often than other firms.
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