~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Amegashie, J. Atsu

Working Paper
Public Goods, Signaling, and Norms of Conscientious
Leadership

CESifo Working Paper, No. 6247

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Amegashie, ). Atsu (2016) : Public Goods, Signaling, and Norms of Conscientious

Leadership, CESifo Working Paper, No. 6247, Center for Economic Studies and ifo Institute (CESifo),
Munich

This Version is available at:
https://hdl.handle.net/10419/149334

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/149334
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

The international platform of Ludwig-Maximilians University’s Center for Economic Studies and the Ifo Institute

CESifo Working Papers

www.cesifo.org/wp

Public Goods, Signaling, and
Norms of Conscientious Leadership

J. Atsu Amegashie

CESIFO WORKING PAPER NO. 6247

CATEGORY 1: PuBLIc FINANCE
DeEceMBER 2016

An electronic version of the paper may be downloaded

o from the SSRN website: www.SSRN.com
o from the RePEc website: www.RePEc.org
o from the CESifo website: www.CESifo-group.org/wp

ISSN 2364-1428

CESifo

Center for Economic Studies & Ifo Institute


http://www.ssrn.com/
http://www.repec.org/
http://www.cesifo-group.de/

CESifo Working Paper No. 6247

Public Goods, Signaling, and
Norms of Conscientious Leadership

Abstract

| study a sequential-move public goods game based on the notion that leadership comes with an
obligation; conscientious leadership. Provision by the leader of an amount of the public good
below a minimum imposes a psychological cost on the follower which increases his unit cost of
contribution. The leader has private information about his type and his cost of contributing to
the public good. The model combines a follower’s concern for fairness and informational
signaling about conscientious leadership. | find that, under certain conditions, the follower’s
equilibrium contribution is an increasing or non-monotonic function of the leader’s equilibrium
contribution. The non-monotonicity result is consistent with evidence in a recent field
experiment (Jack and Recalde, J. Public Econ, 2015) but cannot be obtained in previous
theoretical models of voluntary public goods games that were based on only signaling
information (i.e., about the quality of the public good or the return to contributions to the public
good). Surprisingly, | find that, for this result to hold, the follower’s distaste for non-
conscientious leadership must be sufficiently low. | also find that the leader may not act
conscientiously if he does not have an informational advantage to exploit.
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“... it behooves us to do our best to see that the standard of the average citizen is kept high; and
the average cannot be kept high unless the standard of the leaders is very much higher.” --- in
"Citizenship in a Republic", speech delivered by US president, Theodore Roosevelt, at the
Sorbonne in Paris, France on April 23, 1910.

1. Introduction

Why do we observe voluntary community clean-ups (a public good) in some major cities
to supplement the efforts of public-sector leaders in relatively well-governed countries but this
rarely occurs in major cities of relatively poorly-governed countries? For example, in Ghana,
there has been a lukewarm attitude to a monthly clean-up (sanitation) campaign that was
launched in 2015. And in Naples (Italy),1 Nairobi (Kenya),2 and Lebanon,’ the citizens did not
voluntarily clean-up the city in response to the government's dereliction of duty in the disposal of
garbage. Even in relatively well-governed countries, the citizens rarely engage in garbage
collection when public-sector garbage collectors go on strike. In these cases, this may be
because the citizens have a poor sense of civic duty or believe that they can remove incompetent
leaders through the ballot box. But, even in the absence of the power to remove leaders, it may
also be because the citizens do not believe that they have to do a job that is primarily the job of
the government or they believe that the government has not provided the minimum amount of
the public good (i.e., a clean environment) that will warrant their participation in community
clean-ups to supplement the government's effort. Therefore, unlike the prediction of the standard
sequential-move voluntary public good game (e.g., Varian, 1994), it is not the case that if the

leader reduces his contribution, the follower will increase his contribution. Hence, best-response

'https://www.thestar.com/news/world/2011/05/06/that_trashy odour in naples_its the smell of corruption.html
? http://www.nation.co.ke/counties/nairobi/Garbage-chokes-Nairobi-s-CBD/-/1954174/3013246/-/a21i30z/-
/index.html

3 https://www.washingtonpost.com/world/middle_east/lebanon-rattled-by-protests-over-trash-crisis-
corruption/2015/08/23/9d309ef8-2¢2{-447b-91ff-3¢5¢62543da9_story.html
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functions are not downward-sloping. But, as shown in this paper, they may also not be
monotonic.

To give another example, Simpson (1996) documents a situation in which voluntary labor
to community-based fire-fighting organizations in Clinton County in New York State was
reduced when the local government reduced expenditure on fire services. The local government
had reduced expenditure to encourage more voluntary participation. According to the theory in
this paper, voluntary contributions were reduced because, in the eyes of volunteers, the local
government failed to meet its primary responsibility and wanted to make voluntary contributions
a substitute for the government’s primary responsibility when it should instead be only a
supplementary contribution.*

In the reduction of global emission levels such as those expected under the Kyoto
agreement, relatively poorer countries like China and India have argued that richer countries like
the USA have a higher moral obligation to act as leaders to reduce global greenhouse gases. This
is at the heart of the concept of climate justice (see, for example, Bauer, 2002; Caney, 2009;
Stern, 2014). Related to an argument in this paper, Stern (2014) discussed the Kantian notion of
duty” as one of the ethical principles in the distribution of global emission reductions among
countries. This point and the one in the preceding paragraphs suggest when we observe small

contributions to public goods, they may not always be driven by only strategic reasons but also

*According to Simpson (1996, p. 25), the number of volunteer fire-fighters decreased because "... the fire volunteer
ethic was turned into a vehicle for pursuing lower property taxes." In addition, he argued that this commodification
of volunteer fire departments could lead to the destruction of their character as a system of moral obligation. Related
to these examples is the concept of public service motivation, the intrinsic motivation to provide effort towards a
service precisely because that service is provided by a public-sector agency (e.g., Francois, 2000; Besley and
Ghatak, 2005). The argument in this paper suggests that this motivation can be influenced by the quality of
leadership in the public sector. Finally, there is also the related concept of organizational citizenship behavior in
public and business administration and the effect of leadership on organizational citizenship by subordinates (e.g.,
Brief et al, 1986; Smith et al., 1983; Organ et al., 2006; Ritz et al., 2014).

*Kantian ethics or deontological ethical theory ascribed to the German philosopher Immanuel Kant is based on the
view that an action can only be good if it is based on a duty to do what it is right regardless of the consequences
(see, for example, Sullivan, 1994).



by the moral indignation of some players believing that those who should act as leaders are not
doing so conscientiously.

While non-governmental organizations supplement governments’ provision of public
goods, the leader does not have to be a government. The leader could be a wealthy and
prominent member of a community. The leader may also be a wealthy country like the USA in
an organization like the UN; Saudi Arabia in a cartel like OPEC; a federal government with local
governments being followers; the patriarch in a family; the chair of a department; etc.

I study a sequential-move public goods game based on the notion that leadership comes
with a duty, an idea that is akin to a Kantian notion of duty or moral obligation. In particular, the
first mover is perceived by the second mover as a leader whose duty it is to act conscientiously
by providing a certain minimum amount of the public good. In the formal model, the leader has a
cost imposed on him because he has to act according to a certain norm. In the case of
governments, the citizens may see provision of public goods as the government's primary
responsibility --- as in the much higher expected standard for leaders in Theodore Roosevelt’s
quote above --- and therefore see their contributions as being of part of a secondary
responsibility. Therefore, provision by the leader of any amount below a minimum amount
imposes a psychological cost on subsequent contributors because they feel they are doing a job
that is the leader’s job or feel the leader must not use his first-mover role to take advantage of
them (i.e., followers), and so they may contribute to the public good grudgingly.’

In the formal model, leadership also comes with some benefits. In particular, the leader
has private information about his unit cost of contribution to the public good and is the first

mover. This gives rise to a signaling game in which the leader sends a signal to the follower

%This idea is similar to Besley and Ghatak (2005) where a worker’s benefit is higher or cost of effort is lower if he
identifies with the mission of his organization or employer. In the same vein, the follower’s cost of contribution is
lower if the leader acts according to the follower’s norm of conscientious leadership.
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about whether he (i.e., the leader) acted conscientiously. The model has both adverse selection
and moral hazard and, as explained in the next sub-section, can be seen as a model that combines
a concern for reciprocity or fairness with information signaling, two features that are not
simultaneously present in previous formal models of information signaling in voluntary public
goods games.

In stark contrast to a result in the standard sequential-move public goods game, I find
that, under some conditions, the equilibrium contribution of the follower is increasing or non-
monotonic in the equilibrium contribution of the leader. As discussed in the next subsection, this
non-monotonicity result cannot be obtained in previous models and is not driven by warm-glow
preferences (e.g., Romano and Yildirim, 2001) or signals about the quality of the public good
(e.g., Hermalin, 1998; Vesterlund, 2003; Andreoni, 2006).7 In one case, I find that the follower
increases his contribution when the leader increases his contribution but then, after a certain
point, reduces his contribution when the leader increases his contribution. This strictly concave
relationship between a leader's contribution and a follower's contribution is consistent with
results of a field experiment reported in Jack and Recalde (2015)® and, as they explain, their
results may be driven by a mix of a concern for fairness or reciprocity and information signaling.

My model has both features.

"In Francois (2000), a public-service motivated employee will contribute more if he works in the public sector than
he would in the private sector because he does not expect his manager in the public sector to reduce his (i.e.,
manager) effort in response to a higher effort from the employee. This is because Francois (2000) assumes that the
manager is not a residual claimant in the public sector while he is in the private sector. In Besley and Ghatak (2005),
it is assumed that an agent has a higher non-pecuniary payoff if he works for an organization whose mission he can
identify with. In both papers and other papers in this literature, the principal can offer the agent an explicit incentive
contract. I assume, as in voluntary public good games, that the leader is a beneficiary of the follower’s efforts and
so has the incentive to reduce his effort in anticipation of the follower’s effort. So in this paper, the leader, even in
the public sector could, in effect, be a joint claimant of the benefits of the follower’s effort. This paper clearly
focuses on different, albeit somewhat related, applications and emphasizes the notion of conscientious leadership as
a norm that is endogenized. In particular, I focus on followers who, in the case of the provision of the public good in
question, do not work for the leader and for whom no formal performance-contingent incentive contracts can be
written. Mission choice is exogenous in Francois (2000) and is briefly endogenized in Besley and Ghatak (2005)
with results that differ from ours. Finally, these papers do not consider signaling of conscientious leadership.

¥See, for example, figures 2(a) and 2(b) on page 90 in Jack and Recalde (2015).
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The relationship between the equilibrium contributions of the follower and leader is
driven by two opposing effects: (a) the well-known effect of the leader’s first-mover advantage
which forces the follower to partially or fully make up for the leader’s strategic free-riding
behavior, and (b) the new effect here of a combination a moral indignation of non-conscientious
leadership and information signaling. The moral indignation acts as a commitment device that
induces the follower to pick up less of the slack left by the leader than he (the follower) would
have picked up in the absence of this commitment, even if the follower has a higher valuation of
the public good. The balance of these opposing effects makes the equilibrium contribution of the
follower increasing, decreasing, or non-monotonic in the equilibrium contribution of the leader.

To elaborate on the preceding point, I find that, in equilibrium, there are three
contribution levels by the leader: a low contribution; intermediate contribution, and high
contribution. One possible case is a concave relationship: when the leader's contribution is low,
the follower responds by also contributing a small amount because he believes (with certainty)
that the leader did not act conscientiously. But when the leader increases his contribution to an
intermediate level, the follower also increases his contribution, because he believes (with a
sufficiently high probability but less than 1) that the leader acted conscientiously. Hence, over
this range, the follower's equilibrium contribution is increasing in the leader's contribution. But
when the leader increases his contribution to a very high level, the follower reduces his
contribution although he believes (with certainty) that the leader acted conscientiously. This is
because the leader's contribution is too high and is therefore very close to the follower's
(standalone or maximum)’ contribution, so the follower tops up the leader's contribution by a

small amount to get the total amount of the public good to his (follower) standalone contribution.

? An agent's standalone contribution is the contribution that maximizes his payoff if his opponent contributes zero
(Varian, 1994). In this case, it is the contribution that maximizes his payoff if his opponent contributes zero and he
did not care about conscientious leadership. This will be his maximum contribution.
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The non-monotonic relationship between a leader's contribution and a follower's
contribution is consistent with the evidence in some very well-governed countries in which the
citizens only moderately top up governments' contributions to public goods (e.g., a clean
environment). It is reasonable that citizens have a certain optimal or preferred provision of the
public good and that below a certain level of government contribution, they will increase their
contributions but if the government increases its contribution significantly above this level, they
will reduce their contribution. There is no compelling reason why, even in the presence of
concerns about fairness or reciprocity, a follower's contribution should be monotonically
increasing in the leader's contribution at all levels. And, as noted above, the non-monotonic
relationship is consistent with the field experiment results in Jack and Recalde (2015).

Obviously, if the follower can commit to producing zero units of the public good no
matter what the leader does, then the leader will be forced to provide his standalone amount of
the public good. But to assume that the follower can make this commitment is unrealistic.
Assuming the more realistic case of a finite distaste for non-conscientious leadership, I
surprisingly find that I require an upper bound on the follower's distaste parameter in order to
construct an equilibrium in which the follower's contribution is an increasing or non-monotonic
function of the leader contribution to the public good.

I also find that the leader may not act conscientiously if he does not have an
informational advantage to exploit. This result related to Hermalin (1998) and Vesterlund (2003)
who found that leading-by-example when there is asymmetric information yields an outcome
that is superior to the outcome in the case of symmetric information or complete information. In
Hermalin (1998) and Vesterlund (2003), the intuition is that the need to convince followers to

contribute to a public good increases the leader's incentives, so he increases his contributions



relative to the case of symmetric information. But while in these papers, the leader contributes
more to the public good to signal that the return to the public good is high, the leader in my
model contributes more (than he otherwise would) to the public good to signal that he acted
conscientiously.

Being the first-mover is not necessarily what makes a person or entity a leader. What I
have in mind are people or entities that are naturally perceived as leaders and are expected to act
responsibly because of, for example, their social standing, wealth, or other characteristics.'® As
stated in the preceding paragraph, these leaders may be parents, governments, richer countries,
etc. However, in order to allow those who expect responsible conduct from a leader to react to
the leader’s conduct, I need the leader to be the first mover or the non-leaders to have the option
of reacting to the leader’s contribution. Therefore, in principle, the leader can be someone who
moves later and tops up the contributions of others."'

The paper is organized as follows: the next section discusses the relationship between this
paper and previous papers with a focus on the paper's contribution, some of which have been
discussed in this section. Section 2 studies a sequential-move game of public good provision in
which the leader signals conscientious leadership. Section 3 discusses the results obtained and a
subsection studies the case with no signaling. Section 4 discusses the robustness of the results

and section 5 concludes the paper.

""This is consistent with an effect found in Jack and Recalde (2015) in the sense that local authorities (people
formally elected as leaders at the community level in Bolivia) in their field experiment increase average
contributions when they lead by example but this effect was weaker for randomly selected first movers. However,
they found that randomly-selected leaders with authority-like characteristics (e.g., wealth, education, etc) were just
as influential as local authorities.

"Hence, an alternative timing of moves could be as follows: the non-leaders move first; the leader observes the non-
leaders’ contributions and chooses his contributions; the non-leaders observe the leader’s contribution and react to it
where their social approval or disapproval of the leader’s action affects the leader’s payoff. I have chosen the timing
in the paper to ease exposition and simplify the analysis.



1.1. Differences from and similarities to previous literature

The study of the provision of public goods by governments, community organizations,
and non-governmental organizations like charities is a vibrant field of research in economics. In
formal game-theoretic models, the earlier works on voluntary contributions in public good games
focused on simultaneous-move games (e.g., Warr, 1982; Bergstrom et al., 1986). Admati and
Perry (1991) and Varian (1994) were the first papers to study public goods provision in
sequential-move games.

In sequential-move public goods games, the signaling, informational, or social-pressure
effect of the contributions of the first mover have been examined. The literature has provided
rationales for sequential fund-raising and a tried to build models that overturn Varian’s (1994)
result that sequential fundraising will generally result in smaller public goods provision than
simultaneous-move fund-raising. Based on the insight that donors’ contributions are perfect
substitutes for the contributions of others, Varian (1994) showed that sequential provision
enables the initial donors to free ride on subsequent donors, and as a result the overall provision
in the sequential-move contribution game will be no greater than in the simultaneous-move one.
In the light of this result, announcements of initial donations in public good games by charities
are puzzling.

Andreoni (1998) argues that a sequential fundraising accompanied by the common
practice of an announcement of an initial donation may be effective when funds are being raised
for projects that have fixed production costs. The reason is that when there are fixed costs of
production simultaneous giving may result in both positive and zero provision equilibria.

Therefore, without announcements donors may get stuck in an equilibrium that fails to provide a



desirable public project. Andreoni (1998) demonstrates that such inferior outcomes can be
eliminated when the fundraiser initially secures a sufficiently large seed donation.

Based on a model that is similar in some respects to Hermalin (1998), Vesterlund (2003)
examined why charities announce donations, especially the first donation. To explain this
apparent puzzle, Vesterlund assumes that charities will have hidden qualities which are their
private information and can only be known if donors incur a cost. In her model, charities can
select one of the givers to move first, and decide whether to announce this person’s contribution.
She finds an equilibrium in which both high-quality and low-quality charities will choose to
announce contributions, donors will pay to be informed about the quality, and a positive
contribution by the first giver will reveal the public good to be of high quality to subsequent
givers. If a charity refuses to announce the first gift, people will accurately infer that such a
charity is of low quality."

Unlike the moral-hazard models of Andreoni (2006), Hermalin (1998), and Vesterlund
(2003), the signal by the leader in my paper is not about the quality of the public good or the
returns to contributing to the public good. In Andreoni (2006), Hermalin (1998), and Vesterlund
(2003), leadership focuses on the revelation of information by the leader. As Hermalin (1998, p.
1189) states "Leadership is thus, in part, about transmitting information to followers." In this
paper, leadership also involves the revelation of information but it reveals information about
whether the leader's action is conscientious.

More importantly, my model combines a concern for fairness or reciprocity (e.g., other

regarding preferences (e.g., Charness and Rabin, 2002; Falk and Fischbacher, 2006) with

"2 Andreoni (2006) builds on Vesterlund (2003). In a model without incomplete information, Romano and Yildirim
(2001) assume that preferences exhibit a social effect that makes contributions of one person increasing in the
contributions of another. Therefore, a leader can expect others to follow him in order to satisfy a competition for
social approval.



information signaling while Andreoni (2006), Hermalin (1998), and Vesterlund (2003) only
focus on information signaling. In their field experiment in Bolivia, Jack and Recalde (2015)
found that uninformed followers were more responsive (in terms of contributing more to a public
good) than informed followers to examples set by community leaders. But even informed
followers adjusted their contributions in the direction of the leader's contribution. This led them
to conclude that "... other mechanisms, in addition to information signaling, such as social status

"3 (italics mine). But, of course,

or reciprocity contribute to the observed influence of ... leaders.
my model has a different channel through which information is signaled. Yet, my model is
suggestive of a mechanism (i.e., the interplay of information signaling and factors like fairness)
through which one can explain non-monotonic relationships between a leader's contribution and
followers' contributions in public goods games.

Furthermore, in their signaling games, Andreoni (2006), Hermalin (1998), and
Vesterlund (2003) cannot obtain the result, discussed in the previous section, that the follower's
contribution is non-monotonic in the leader's contribution. This is because the need to signal that

the public good is high quality completely nullifies the leader's first-mover advantage because, in

their models, the equilibria in which signaling matters are fully separating equilibria'* while the

13 See Jack and Recalde (p. 81).
"This occurs in the announcement equilibrium in Vesterlund (2003) where a charity announces the contribution of
the leader (first donor).

10



equilibrium that generates the non-monotonicity result in this paper is a hybrid equilibrium in
which one type of the leader pools when he is low-cost and separates when he is high-cost."

By their inherent nature of "publicness", the benefit from consuming publics good is
arguably common knowledge, although it is reasonable to argue that this may not hold for
public goods like research to find a cure for cancer and other diseases. However, the claim that
the benefit from a public good is common knowledge is a reasonable assumption for quite a
number of public goods (e.g., clean environment, parks, sports arena, library, etc). If so, the
signaling models of Andreoni (2006), Hermalin (1998), and Vesterlund (2003) may not be
applicable to such public goods and my model may be seen as a complementary model to cover
the gamut of the public goods games with signaling where the assumption that the quality of the
public good is the leader's private information may not be realistic. However, in these cases, the
leader's cost of contributing to the public good may, as assumed in this paper, be the leader's
private information. The leader's cost of contribution does not affect the follower's cost of
contribution. Were this not the case, my model, without adverse selection, will boil down to the
models of Andreoni (2006), Hermalin (1998), and Vesterlund (2003).

Potters et al. (2007) report experimental results on the effect of leadership in a voluntary
contribution game. Consistent with theoretical predictions in Hermalin (1998) and Vesterlund
(2003) and with the experimental results of Jack and Recalde (2015), they found that leading-
by-example increases contributions in an environment where a leader has private information

about the returns to contributions to the public good relative to an environment with symmetric

"I explained the intuition for the non-monotonicity result in the previous section. Also, in the case of complete
information, the models of Andreoni (2006), Hermalin (1998), and Vesterlund (2003) cannot overturn Varian (1994)
result that the follower's contribution is decreasing in the leader's contribution. In my model, Varian's result is

overturned even if there is complete information.

11



or complete information. Potters et al. (2007) found that leading by example had no effect when
the return to contributions was common knowledge.

There is a literature on social norms and enforcement of norms through social approval or
disapproval (e.g., punishment) in voluntary contribution public good games (e.g., Andreoni et al.,
2002; Fehr and Gachter, 2000; Gatcher et al., 2010; Rege, 2004; Name-Correa and Yildirim,
2016). The theoretical papers (e.g., Rege, 2004; Name-Correa and Yildirim, 2016) in this
literature focus on either simultaneous-move games or the social norm is not linked to
leadership. In this line of research, the closest papers to the current paper are Andreoni et al.
(2002), Fehr and Gachter (2000), and Gatcher et al. (2010) who find that when first movers free
ride, second movers contribute less. Fehr and Gachter (2000) and Gatcher et al. (2010)
hypothesize that this may due to the willingness of second movers to punish free-riding by first
movers. My model has this fairness or reciprocity concern but, in contrast to these papers, it also
has information signaling about conscientious leadership. Another difference is that these papers
are based on laboratory experiments and do not develop the formal model in this paper. They
also do not obtain the result that the follower's contribution may be non-monotonic in the leader's
contributions.

Following DellaVigna et al. (2012), Name-Correa and Yildirim (2016) develop a
simultaneous-move game of charitable giving in which donors feel social pressure from direct
solicitation. This creates a social norm where the norm may be based on past contributions or the
fundraiser’s suggested amount. They show that equilibrium donors below the norm increase
giving while those above the norm reduce it.

In my model, the expectations of conscientious leadership creates a norm for the leader

but, unlike Name-Correa and Yildirim (2015) and other papers, my model is a sequential-move
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game and only the leader is expected to follow the norm. The follower or second mover does not
have a norm that he is expected to follow. So the norm in my model is asymmetric. In these
papers, the social norm is symmetric. In DellaVigna et al. (2012), the game is between a donor
and a solicitor (fundraiser) who is not under any obligation to contribute and does not contribute
to the public good. In my model, the second mover may also contribute to the public good and
indeed contributes a positive amount in equilibrium. Also, unlike these papers, the cost of not
obeying the norm in my model is not directly borne by the person who is expected to obey it.
Instead, if the leader does not follow the norm, the follower reduces his contribution and this
reduction imposes a cost on the leader. Finally, my model has asymmetric information that leads
to signaling, a feature that is absent in the above papers.

Given that leaders are expected to act according to certain norms, we may extend the
explanations in Andreoni (1998, 2006), Romano and Yildirim (2001) and Vesterlund (2003) by
arguing that the announcement of an initial donation is not only important but also the identity of
the donor is important. If certain rich people with very high social standing are expected to
exhibit leadership qualities by taking the initiative to contribute a certain minimum amount to a
public good and if not doing so can have a negative effect on the enthusiasm of subsequent
donors who look up to such leaders, then if these “social leaders” contribute at least the
minimum amount it may be important to announce not only the size of the donation but also
announce the identities of the donor(s).'° In fact, in their field experiment in Bolivia, Jack and

Recalde (2015) found that the characteristics of leaders matter.

"®The benefit of social prestige as studied in Harbaugh (1998) may also explain why the identities of some donors
are revealed. See also Glazer and Konrad (1996).
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2. A signaling model of public goods with norms of conscientious leadership

Consider two players, 1 and 2, who contribute to a public good. Player k’s contribution is
gy, with g; + g, =G, k=1, 2. Player 1 is the first mover (leader) and player 2 is the second
mover (follower). The leader’s unit cost of contribution is either high (cy) or low (c.), where
ci > ¢ > 0 and prob(cy) =7 € (0,1). This is the leader’s private information.'” But the follower
knows that prob(cy) = n. Leaders come in two types: “inherently conscientious” leaders who
always act conscientiously and non-conscientious leaders who only act conscientiously for
strategic reasons. A proportion a € (0, 1) of leaders is “inherently conscientious”. A leader’s type
is his private information."®

As explained in section 1, player 2 (e.g., an average member of a community) perceives
player 1 as a leader (e.g., a wealthy and prominent person'’ in a community or organization like
OPEC, UN, etc) and so player 2 expects him to contribute a minimum amount of gpi, > 0.° So
when player 1 fails to provide this minimum amount player 2, as explained in section 1, incurs a
psychological cost, which increases his unit cost of contribution. In particular, player 2’s cost

function, which is common knowledge, is:

g2, if g1 2 gmin
Car(g2)= , (D
Ago,if g1 <gmin

"These costs do not affect the follower's cost of contribution. Otherwise, as argued in section 1.1, my model,
without adverse selection, will boil down to the models in Andreoni (2006), Hermalin (1998), and Vesterlund
(2003).

"This model has the elements of a well-known model of political agency that has been used in, for example, Coate
and Morris (1995), Besley and Prat (2006), and Amegashie et al. (2013).

One may think of these wealthy and prominent people or entities as the people who give a significant “seed
money” towards a public good as documented in Andreoni (1998).

2 If it is a cartel like OPEC, the followers expect a leader like Saudi Arabia to have a bigger capacity to restrict
output by a bigger proportion or by a bigger absolute amount. The same is true of expectations about a leader like
USA in emissions reductions under Kyoto.

14



where A > 1.*! One may think of leaders as people with lower unit costs of effort, so that
ca <min{Cy(g2)/g,} = 1. Nothing in this paper rules out this restriction or assumption.

Player 1’s payoff is:

Up=fi(g1+22)-21> (2)
while player 2’s payoff is:

Uy =p[fa(gr+82) - g1+ -p)fy(g1 +82)-2ga]s 3)
where p is player 2’s belief that a leader acted conscientiously and fy(G) is a strictly increasing
and strictly concave function, > k = 1,2. To simplify the analysis, I assume that

f1(G) = 8In(g; + g») and 5(G) = BIn(g; + g»), where 6 > 1 and > 1.

It is important to note that the follower has an instrumental value of conscientious
leadership. Therefore, so long as the leader acted conscientiously (i.e., contributed the minimum
amount of the public good), the follower does not care about whether the leader was motivated
by strategic considerations or whether he is inherently conscientious. However, what an
inherently conscientious leader will do is used by the follower as the norm or benchmark for
acting conscientiously. Therefore, in this model, “acting conscientiously” and “being inherently
conscientious” have the same effect.

Following the discussion in section 1, an inherently conscientious leader (simply,

conscientious leader) is non-strategic because he has a high sense of duty which leads him to do

*! One may argue that a distaste for non-conscientious leadership should be reflected in the follower's utility function
not his cost function. This point stretches the distinction between cost and utility too far because the cost of effort
required to contribute to a public good (e.g., disutility of effort to clean a community) may be captured in the
follower's utility function.

**This means that preferences are quasi-linear. In section 4, I consider the case of a Cobb-Douglas utility function
and argue that the paper’s main result is, in general, robust. Vesterlund (2003) also assumed a specific utility
function in her sequential public good game with signaling. Like Andreoni (2006), Vesterlund (2003) assumed
separable preferences and noted that is difficult to solve the model when preferences do not have a specific
functional form. Hermalin (1998) had to prove some of his main results by assuming a quadratic cost function.
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what is right regardless of what others do.” So he chooses the amount of the public good that he
would choose if he was the only contributor.* A non-conscientious (strategic) leader does not
have a high of duty, so he is strategic in the sense that his contribution to the public good
depends on what the follower will do; he will, for example, free-ride if he can get away with it.
This view of conscientiousness is consistent with Kartik and McAfee’s (2007) model in which
voters care about a leader’s (politician) character or integrity and the leader signals this attribute
through his choice of policy. Kartik and McAfee (2007, p. 856) state that:

“... a candidate with character has no strategic choice to make, and we refer to such types as
nonstrategic types. On the other hand, candidates without character care only about holding
office, and hence strategically choose their platform to maximize their probability of being
elected.”

As in the sequential public goods games, the leader also cares about the public good. And
as in Kartik and McAfee (2007), conscientiousness or character is not defined on the basis of
value judgments about the leader’s utility function. In effect, taking the leader's preferences over
the public good and a private good as given, we define conscientious leadership as the amount of
the public good that a non-strategic leader will contribute; an amount that ignores what the
follower will do. The results of this paper do not hinge on this particular threshold or norm of
conscientious leadership. I elaborate on this point in section 4 when I discuss the robustness of

my results.

ZBut, as noted above, the follower only has an instrumental value for conscientious leadership. So, in the model, a
conscientious leader and a “leader who acted conscientiously” are the same. Instrumentalism strikes me as the only
sensible notion. In fact, since the follower only observes the leader’s contribution he cannot tell whether or not he
was motivated by strategic considerations. However, the follower uses non-strategic behavior as given in (5) as his
norm of conscientious leadership.

** This is consistent with the Kantian notion of duty mentioned above (see, for example, Sullivan, 1994) and the
discussion of equity issues in the distribution of the burden of greenhouse gas reductions (e.g., Stern, 2013).

»This is also the same in political agency models as in Coate and Morris (1995), Besley and Prat (2006), and
Amegashie et al. (2013) in which an honest leader is non-strategic. Kartik and McAfee (2007) also refer to a
politician with character as procedurally-motivated.
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The timing of actions is as follows:
Stage 1: nature chooses a leader’s type, his unit cost of contribution to the public good, and
makes this information known to the leader but not to the follower.
Stage 2: The leader chooses his contribution to the public good.
Stage 3: The follower, with knowledge of the distributions of the leader’s type and unit cost of
the public good, observes the leader’s contribution, and chooses his contribution to the public

good.

2.1 Equilibrium analysis
Based on the preceding discussion, it follows that, given a unit cost of ¢;, a leader acts

conscientiously if he chooses:

glj = arg max ¢ [0In(g;) - cjg;] = 0/c;. )

j=H, L. I note that _glL > _g{{ >0 and guin € {_g{{,é%}.
I want to construct a Perfect Bayesian Nash equilibrium in which a strategic cy-type

leader, by choosing g; = 0, signals that he did not act conscientiously but a strategic cp-type

leader signals that he acted conscientiously by choosing QF An “inherently conscientious”
—H .py. . o P . e
leader chooses gF if his cost is cy and g if his cost is c,. Therefore, on the equilibrium path, we

observe g €{0,8 81} Given the strategies in this candidate equilibrium, the equilibrium beliefs
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are prob (ACon |g, = 0)= 0, prob (ACOn 3 ): 1, and prob (Acon \gl‘* ): an/[om + (1 —m)(1 — )]
where “ACon” means “the leader acted conscientiously.” The out-of-equilibrium beliefs are
prob{ACor}{g, ¢ (&' 81} fg, <E})=0 and prob (ACon [g, > &1 )=1.7

The follower’s standalone contribution is g, = B/A. This would be his provision of the

public good if the leader (i.e., player 1) contributes nothing. Assume that g, = /A 2@{“ =0/cL.

Therefore, the follower has a higher valuation than or the same valuation of the public good as
the leader. Then in the absence of a norm of conscientious leadership, this assumption implies
that the leader will provide zero units of the public and fully free-ride on the contribution of the
follower (see Varian, 1994).

I'look for a perfect Bayesian Nash equilibrium by backward induction. The follower (i.e.,

player 2) solves the problem:

Maximize U2 =u[BIn(g;+g2)—g2]+(0—-p)[BIn(g)+g2)-2g2]-
g2

The follower’s best-response function is:

A B B

**Note that in this candidate equilibrium, a non-conscientious (strategic) leader with c; provides £ units of the
public good. The follower considers this as non-conscientious conduct because if the cost is ¢, conscientious

. . -L . . . e ..
leadership requires that £ must be provided. Therefore, in the candidate equilibrium, a non-conscientious leader

acts non-conscientiously regardless of the draw of his unit cost. It follows that, in the candidate equilibrium, the
probability that a leader acted conscientiously is the same the probability that a leader is inherently conscientious.
Then using Bayes’ rule, the follower’s belief that the leader acted conscientiously (i.e., equivalent to the leader being

inherently conscientious) when he observes g{{ is an/[am + (1 — m)(1 — a)].

27 One could construct a model in which over-provision of the public good is seen by the follower as non-
conscientious conduct. But in this model there is no such thing because the follower prefers more of the public good
to less. And even if we allow for this possibility, it will not affect the analysis because the leader, given that public
good provision is costly, will not provide more than what is necessary to signal that he has acted conscientiously.
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Given that g{“ > _ng > 0, an inherently conscientious leader will not provide more than glL
units of the public good. It follows that p = 1 when the follower observes glL . Also, given that a
conscientious leader contributes either g or g, it follows that
h=0if g #{@. 8} andg <g".

In what follows, a leader refers to strategic leader or not inherently conscientious leader.

Suppose a leader acts non-conscientiously by choosing g; &',g} and g1 <@ Then u=0.

Given that the leader has a smaller valuation of the public good than the follower (i.e., g, 2@{“ ),
it follows that a leader who decides to act non-conscientiously will, regardless of cost, choose g,

= 0 (see Varian, 1994). Then g, = pB/A. So the leader's payoffisoIn(f /1) . That is, given
prob(ACOn| {g, ¢ {ng ,glL Hrnig < EIL })z 0, if a leader does not want to act conscientiously, then

he should choose g; = 0.

Define PrOl{ACOFEF j = an/lan + (1 —m)(1 — a)] = 7. If a cy-type leader chooses g{{ , then the

follower, given his beliefs, will choose A(ILA)?»_EIH > (0 (by assumption) giving an aggregate
n+(l—m
contribution of G = L <B. So the leader’s payoff is
A+ (1-R)h

28

2

0InG)—cygg =6InG)—0. Therefore, if OIG)~O<0In(B/2) = In| — | -1<
A+ (1- 7N

a cy-type leader will choose g, = 0 because signaling that he is conscientious is not profitable.

2 An inherently conscientious leader will not make this comparison between payoffs. But, as argued above, the
follower cannot tell if the leader acted conscientiously according to (4) only or after comparing the payoffs from
conscientious conduct and non-conscientious conduct.

19



If a c.-type leader chooses g{‘ , then the follower, given his beliefs, will choose B—QIL >

0 (by assumption) giving an aggregate contribution of B. So the leader’s payoff is
eln@)—chlL =0InB)—6. So if BIn(B)-0<OIn(B /1) = In(r)-1< 0, then a ¢ -type leader will not
choose glL because he is better off choosing g, = 0.

Suppose instead that a c; -type leader chooses gH, then the follower, given his beliefs,

p

— P gl >0 giving an aggregate contribution of G = B B . So the
T+ (1—-m)A

will choose _ .
T+ (1-m)A

leader’s payoff is Gln(é) —CLQF = Gln(é) —(c1 0)/cy. Therefore, if Gln(é) —(c9)/cg>01In(p /1)

A _
:lr{mJ—(CL /en)>0, a ¢ -type leader will choose ng to signal that he is conscientious,

where (ci/cp) < 1.

Note that ;

< > - _
Py A because A > 1 and re(0,1). Therefore, n(A)-1<0

=1In # —1<0. Note also that in(x)-1< 0 implies A < 2.718. We can state the
T+ (1-m)A

following proposition:

Proposition 1: Suppose 1 <A <2.718 and In # — L > 0. Then there exists a perfect
n+(-m)A) cy

Bayesian Nash equilibrium as follows: an inherently conscientious leader whose cost is ¢;

contributes gf units, j = H, L. A strategic cy-type leader provides zero units of the public good

while a strategic cp-type leader provides ng > 0 units. When a leader provides EIL or Q}{or Zero

g1 , and B/ units

' , . Slop g P
units of the public good, the follower contributes B—g;" =B—0/cp, A+(1—TN
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respectively. The equilibrium beliefs are prob (ACon [g, = 0)=0, prO'{ACOfEL ):1’
prol{ACo@lH )Z fE, and the out-of-equilibrium beliefs are

b( H-L —L )_ L 29
probACor{g; ¢ {g| .81} }{g; <2 })=0 and prob (ACon |gl > g ): 1.

Given that an inherently conscientious leader will only contribute QlL or ng regardless of
the follower's beliefs, and neither type of leader will contribute more than glL , it follows that the
out-of-equilibrium beliefs satisfy the intuitive criterion. In particular, the intuitive criterion

. H -L =Ly|_ .
requires that prob(ACod{gl g{g .8 g <g })—0 but places no restriction on
prob (ACon |gl > g )

According to proposition 1, we have the following contributions to the public good on the
equilibrium path:

A _—L A —L
g1=g and & =B—-g =p-0/cy;

g, =0 and g, =p/r;

~ —H ~ B —H
g2=g and g; PN g

. A-1 0 : o : o .
Suppose g - 6/c; > p /A . Thatis, B(T) >— This condition is satisfied if f is sufficiently
CL

large and does not contradict any conditions in proposition 1. Then on the equilibrium path, we

observe that the follower increases his contribution to the public good when the leader increases

his contribution. That is, follower contributes more to the public good when g =g1L than when

I discuss other equilibria in section 3.
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g, = 0.Infact, if p—6/cy >TBA)7L—9/ ¢y >PB/ | then given the three contribution levels on

+(1-m

the equilibrium path, the follower increases his contribution when the leader increases his

o ) B B
N ——Yi -0/ /A — 0/
contribution. And if Ao cy > max {B—06/c,B/A} or AN cy <

min {$—06/cy,B/A}, then the follower's contribution is non-monotonic in the leader's contribution.

This gives:

Corollary 1: Suppose proposition 1 holds. If - b —0/cyg >max B-0/cr,B/A (ie., a

(=T
concave relationship between the leader's contribution and follower's contribution) or

B

m—e/ cy <min {—-6/c,B/A} (i.e., a convex relationship between the leader's

contribution and follower's contribution), then the follower's contribution is non-monotonic in

the leader's contribution. If B—0/cp, >#—9/ ¢y >PB/A, then the follower’s equilibrium

A+(1—R)N

contribution to the public good is increasing the leader’s equilibrium contribution.

3. Discussion

Corollary 1 is in contrast to the result in the standard sequential-move public goods game
where the follower always reduces his contribution when the leader increases his contribution.
But it is consistent with the examples in section 1 where, over at least a certain range of
contributions, there is a positive relationship between the contributions of leaders and followers
or the relationship is non-monotonic.

It is important to note that corollary 1 (and by implication, proposition 1) holds under
certain conditions. Otherwise, we will get the standard result that the follower’s contribution is
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decreasing in the leader’s contribution. This is because, as thoroughly explained in section 1,
there are two opposing effects. The balance of these effects leads to a particular relationship

between the leader's equilibrium contribution and the follower's equilibrium contribution.

Note that — b

— -0/ -0/ /A if & d i i i
Py cyg >max {$—06/cy,B/A}, if 7t is sufficiently high and cy is

sufficiently bigger than ci. In this case, there is a strictly concave relationship between the
leader's equilibrium contribution and the follower's equilibrium contribution. As explained in

section 1, this is because at g, = 0, the follower punishes the leader's non-conscientious conduct

by also contributing a low amount of the public good. But as the leader increases contribution to

g =§1H , the follower increases his contribution because he believes, with a sufficiently high

probability,  €(0,1), that the leader acted conscientiously. When the leader contributes an even

higher amount, g ZE{“ , he believes with certainty that the leader acted conscientiously but he

reduces his contribution because he only tops up the leader's contribution in order to get the total

amount of the public good to B, his maximum contribution. Therefore, his contribution

2 =B—§1L is small. If — b —0/cyy <min {B—0/cy,B/A}, the relationship is convex and an

R+ (1-R)
analogous explanation is applicable. However, I find the concave relationship more plausible

than the convex relationship.

Recall that a condition required to incentivize a cp -type leader to signal gH and thereby

be seen as conscientious with positive probability is ln[ﬁJ ‘L. > (). This condition is
n+(l-n CH

satisfied if the follower has a sufficiently high distaste, A, for non-conscientious leadership.

However, 1 <A <2.718 places an upper bound on A. The condition that a sufficiently high

distaste for non-conscientious leadership can induce a leader to provide public goods is intuitive.
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This is needed to induce a c-type leader to signal that he is conscientious with a positive

probability. But this signal is valuable if a cy-type leader cannot mimic a cp-type leader by also

signaling ng This is possible if the distaste for non-conscientious leadership is not too intense

(i.e., A is sufficiently low), so that it is profitable for a cy-type leader to reveal that he is non-
conscientious by providing zero units of the public good*® and consuming B/A units. In the
absence of this explanation, the requirement of a sufficiently low value of A is not readily
intuitive. It turns out this requirement is not necessary in the case of complete information, as
shown below. In the case of complete information, all that is required to induce the leader to act
conscientiously is a sufficiently high value of A. The non-monotonicity between the leader's
contribution and follower's contribution does not hold in this case.

It is obvious that if the follower can commit to producing zero units of the public good no
matter what the leader does, then the leader will be forced to provide his standalone amount of
the public good. This is equivalent to an infinitely large value of A. But to assume that the
follower can make this commitment is unrealistic and indeed our analysis shows that we do not

need an infinitely large value of A to get an equilibrium in which the leader contributes a

positive amount although the standard model implies that he should contribute nothing if g, ZglL )
We can construct a fully pooling equilibrium in which a leader acts conscientiously in

every state of the world. In this equilibrium, prob (Acon‘g}) = prob (Acon‘gl‘{) = 1. The follower’s

T - . —H _ .
contribution is § — gF when the leader contributes & and § — g{‘ when the leader contributes. In

this case, it is impossible to obtain the result that the follower’s contribution is increasing or non-

3%This is a common feature of signaling equilibria which have full or partial separation of types. But it is particularly
interesting in the context of the present model of voluntary public good provision because one would have
intuitively thought that what was needed was only a sufficiently high value of A.
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monotonic in the leader’s contribution. And in a fully separating equilibrium in which a strategic
leader, regardless of cost, contributes nothing, the non-monotonicity result cannot be obtained.

Suppose for, the sake of argument, that an uninformed follower can induce the leader, via

a threat of severe punishment, to produce g{‘ units of the public good in every state of the world.

This will be a demand for conscientious leadership that is not based on fairness because the

follower knows that g{‘ is not what a conscientious leader can produce when the cost is cpy.

3.1 Follower cares about conscientious leadership and knows the leader’s unit cost

This case boils down to complete information because if the follower knows the leader’s
unit cost of the public good, he can correctly tell the leader’s type based on the leader’s
contribution. Therefore, prior knowledge of the leader’s type is irrelevant.

Since the leader's unit cost is common knowledge, suppose, without any loss of
generality, that ¢ = cg = c > 0. It is easy to show that player 2’s best response function is:

max{$—g; 0}, if g 2 g

g2 ) (6)
max{% -g ,O}, ifg <g

Now we go to stage 1. We solve player 1's problem in two parts:

Case 1: MaximizU; =In(g; + g;)—cgl, (7)
|

subject to g; > g, and gz** =max f—g;,0}.
Recall that player 1 will not contribute more than g; = 6/c. Then the solution to the
maximization problem in (7), noting that we require g, > g, , is g? =g, g; =B-g;, and player 1's

utility is OIn(B) —cg, = 6In(p) -0 .
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Case 2: Mazimiz U; =BIn(g; +g;) —cg, ®)
1

subject to 0 < g; < g and g; =max{B/k—gl,0},
Recall that the follower has a higher valuation of the public good: g» = /A > g7 . Then
g, < g implies g < B/A. Then put g =maxp/A—g;.0}= B/A—g; >0 into (8)to get

U; =BIn(gy)—cgy . Then

—c<0. )
0g,

Therefore, the optimal solution gT =0,

Therefore, given 0 < g; < g, , we get the candidate solution, g}k =0, g; =% , and player
1°s utility is eln(gj.

Comparing cases (1) and (2), we can state the following proposition:
Proposition 2: Suppose 0In(f) — 0> 0 1n(§j — A >2.718. Then the unique subgame perfect
Nash equilibrium contribution levels are gT =g,>0and g; =B-g;>0.

Recall that player 2's best response function is:

max{3—g; 0}, if g; > g
*

max{% —g ,0}, ifg <g

Consider the contribution levels, g1 = 0 and g; = g, . The corresponding contributions by
player 2 are /A and B — g, = — 0. If B — 6 > B/A, then player 2 contributes more when g; = g,

than when g; = 0. So, as before, player 2's contribution could be an increasing function of player
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1's contribution. But, unlike the incomplete information case, both g; = 0 and g; = g; will not be

observed in equilibrium; only one of them will be observed in equilibrium.

It is obvious that propositions 1 and 2 hold under two conflicting conditions:

1 <A <2.718 (for proposition 1) and A > 2.718 (for proposition 2). If L <2.718, a strategic leader
will choose g; = 0 under complete information. This means that if 1 <A <2.718 and therefore the
equilibrium in proposition 1 holds, then making the follower informed about the leader’s unit
cost could make the follower worse off. This gives:

Proposition 3: Suppose that the follower is ex ante uninformed about the leader's unit cost of
contribution and proposition 1 holds. Then the follower will be worse off if he is ex ante
informed about the leader's unit cost.

The result in proposition 3 is counter-intuitive. But it makes sense when one considers
the notion that a utility-maximizing person may not strategically act to benefit others if he does
not have an informational advantage to exploit. And in this case, it holds when the follower’s
distaste for non-conscientious leadership is not high enough. As explained in the introduction,
the incentive to signal conscientious leadership when the leader has private information may
induce him to contribute a higher amount to the public good relative to the case of complete

information.

4. Robustness and further discussion

Taking the leader's preferences over the public good and private good as given, we
defined conscientious leadership as the amount of the public good that a non-strategic leader will
contribute. It very important to emphasize that our results do not hinge on this particular

threshold level of the public good. What matters is that there is a norm of conscientious conduct.
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Furthermore, the norm can be exogenous. In the case of incomplete information about the
leader’s cost of contribution, cost-dependent exogenous norms®' of conscientious leadership will
give the same results, so long as the exogenous norm for low cost is higher than the exogenous
norm for high cost and the either norm requires a level of contribution that is greater than what
the leader would have provided if there were no moral indignation for non-conscientious
leadership. However, the norm adopted in this paper is reasonable and is one way of
conceptualizing conscientious leadership.

The paper's results are robust to the number of followers. For example, consider identical
N > 2 followers who move simultaneously. Given quasi-linear preferences, there will be multiple
equilibria in the subgame among followers but it is a well-known result that the aggregate
amount of the public good is unique. This will not affect the conditions imposed in the above
propositions that induce the leader to provide the amounts of the public good in the propositions.

Also, the quasi-linearity of preferences is not crucial. What drives the results are
information signaling and the indignation by the followers in reaction to the leader’s non-
conscientious conduct. To see, this suppose preferences are Cobb-Douglas, such that
U; =x,G and U, = x,G, where xi is the consumption for a private good, k =1, 2. Let player k
have an endowment of Wy which can be spent on the public good and the private good. Assume
that W, takes two values, Wi and Wy, drawn from a binary distribution where Wy > Wi > W, >
0 and x; + g1 = W}, j = H, L. Again think of the leader as a wealthy person in a community or
organization like OPEC or UN and so has a higher endowment (i.e., W > W5). Then, as before,

conscientious leadership requires that a W;-type leader chooses

g = arg max ;| (W;—gj)g; = 0.5Wj. (42)

31 As the discussion below shows, the norm can also be wealth-dependent.
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j=H, L. It follows from (4a) that a leader with a bigger endowment (e.g., a wealthy person in a
community) is expected to make a bigger contribution (i.e., 0.5Wyg > 0.5Wy) to the public
good. ™

The follower (player 2) solves the problem

~ 33
Maximize Uz =pl(Wo —go)gr+eg))l+0-wI(Wy-2Ago)eg+gr)l-

g2
The follower’s best-response function is:
g =max{ﬂ—o.5gl,o}. (5a)
p+ (=

We can construct the equilibrium in propositions 1 with the same qualitative properties
and implications.>* We can also construct the equilibrium in proposition 2.

While the followers take the preferences of leaders over the private good and public good
as given, our results go through if “inherently conscientious” leaders and strategic leaders have

different preferences. For example, suppose a strategic leader’s utility function is U, = x;G but
an inherently conscientious leader’s utility function is U,, = x| °G°, where 0.5 < ¢ < 1. Then
conscientious leadership requires gl' =oW,, j=H, L. A value of o that is very close to 1 means

that inherently conscientious leaders care a lot more about the public good relative to the private

good.

2We obtain similar results when, as in the previous case, we assume that the leader has different unit costs of
contribution to the public good. This is because his wealth plays the same role as his unit cost of contribution
because both are indications of his (the leader's) capacity to contribute to the public good.

33 This assumes that if the follower believes that the leader acted conscientiously, then his budget constraint is
W, =x; + g,. But his budget constraint is W, = x, + Ag», if he believes that the leader did not act conscientiously,
where A > 1. Again, non-conscientious leadership increases the follower's unit cost of contribution to the public
good.

**The full analysis, which is straightforward and exactly follows the previous analysis, is available on request.
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In the examples of a wealthy leader in a community35, OPEC, or the UN, the followers
cannot or are very unlikely to view the leader’s endowment, W;, as theirs and will accept cWj as
a norm of conscientious leadership, where 0 < o < 1. But when the leader is the head of a country
and the followers are the citizens, they will see W; as theirs because the endowment is public
revenue. In this case, one may be tempted to argue that conscientious leadership necessarily
requires ¢ = 1. But to the extent that the leader deserves some compensation for his job or effort,
such compensation may be equivalent to a certain consumption level of the private good and so
the followers may accept that not spending all of public revenue on the public good (i.e., 0 <o <
1) is consistent with conscientious leadership so long as ¢ is sufficiently high. The important

point, as stated above, is that other threshold levels of the public good yield similar results.

5. Conclusion

The literature on sequential-move public good games assumes that leaders can exploit
their first-mover advantage without any consequences. To this end, there have been analysis of
the endogenous determination of the order of moves precisely because players have the incentive
to be first movers. Yet in reality, leadership does not only come with benefits (e.g., superior or
private information) but also comes with obligations or responsibilities.

This paper builds a simple model that incorporates the costs and benefits of leadership in
a sequential-move public goods game. By taking into account a norm of duty expected of a
leader and information signaling about conscientious leadership, I find that the relationship
between a leader's contribution and a follower's contribution may be non-monotonic, a result that
cannot be obtained in previous models. This relationship is driven by a combination of both

strategic and moral considerations and the existence of the leader’s private information.

3For example, as in the field experiments in Bolivia by Jack and Recalde (2015).
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