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Abstract

We consider the interplay between regulatory agencies with over-
lapping competencies: for example, a competition authority and a
sectoral regulator. This reflects the current situation in the European
Union and in the US. We analyse how authorities’incentives to act are
affected if they can decide independently, or must follow each others’
opinions, respectively, and consider how this relationship performs in
the presence of institutional biases and lobbying efforts. A higher like-
lihood of closing a case tends to be achieved when the authorities act
independently of each other: The probability of coming to a decision
is higher, and decisions are less vulnerable to lobbying.
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1 Introduction

Over the last three decades a series of heavily regulated markets were at
least partially liberalized: e.g., telecommunications, energy, transport, and
others. After deregulation these markets often continued to be subject to
both sector-specific regulation and general competition law. This created
an overlap of jurisdictions in several countries, such as Denmark, France,
Germany, Italy, Netherlands, Spain, the UK and the US,1 where competition
policy and sectoral regulation intersect.
The relationship between sectoral regulators and competition authorities

has been laid out in quite distinct ways. The sectoral regulator may have
to obtain a binding opinion from the competition authority (Denmark). In
France and Germany authorities must inform each other, though in practice
in Germany the sectoral regulator has the option to intervene first. Italy and
Sweden give priority to the competition authority, which may have to receive
an opinion from the sectoral regulator. The Netherlands and the UK require
concurrency: explicit coordination of decisions between authorities.2 In the
US, the Department of Justice shares jurisdiction with the FCC (Federal
Communications Commission) in the telecommunications and media sectors
and the FERC (Federal Energy Regulatory Commission) in the energy sector.
In this paper we mostly take the existence of two authorities as given. Our

focus is on investigating the determination of incentives for each authority to
intervene and on the informational advantages of two independent views over
the same case.3 ,4 The explicit acknowledgment of the incentives that face the
relevant economic authorities is, of course, crucial to institutional design.
Under “cooperation”, or joint decision making, both economic authorities
must have successfully concluded an investigation into the same matter and
agree on having a case of anti-competitive behavior. It takes to the extreme
the duty of consulting the other economic authority. Under “competition”, or
independent decision making, a case is closed as soon as one of the authorities
successfully concludes the investigation, irrespective of whether the other

1For details of how regulatory reform was performed in different countries, consult the
OECD’s Global Forum on Competition at 〈http://www.oecd.org〉.

2For example, in the telecommunications sector, the OFT Guideline 417 sets the back-
ground for application of competition policy by either the sectoral regulator or the com-
petition authority.

3Castro (2004) provides an overview of the institutional and informational arguments
that are associated with competing economic authorities.

4In section 5 we also discuss the issue of having two agencies or just one agency.
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authority has come to a conclusion or even opened a case.5

The overlap of jurisdictions leads to lower effort in both cases. If each
authority’s equilibrium probability of finding anti-competitive behavior is
high, then competition induces lower efforts than does cooperation (and vice-
versa if this probability is low). More important, under competition both the
probability that anti-competitive behavior is challenged and total welfare are
higher: Institutional design should allow for “competition”between economic
authorities rather than forcing joint decision making.
These results rely on the common “social welfare standard” of valuing

consumer surplus and firms’profits equally. Often, though, authorities are bi-
ased, either because their mission is to concentrate on protecting consumers,
or because they are captured by firms. We find that the optimum allocation
of efforts cannot be achieved under bias, not even if the other authority could
be given a "corrective bias". Interestingly, this optimal corrective bias may
go in the same direction as the bias that is to be corrected. Still, having
two economic authorities with overlapping jurisdictions tends to be welfare-
improving when lobbying and biases play an important role.
Section 2 sets out our model, and Section 3 discusses the relation between

the authorities. In Section 4 we consider biases in the objective functions of
authorities. Section 5 presents some extensions of the basic model, while
Section 6 concludes.

2 The Basic Setup

Our paper adds to the existing literature on bureaucracy design with multi-
ple institutions by explicitly allowing for strategic interaction of efforts across
authorities. Earlier relevant works are due to Wilson (1989) on bureaucratic
turf, Martimort (1996) on multiple agencies, Aghion and Tirole (1997) on hi-
erarchical relationships between agencies, and to Ting (2003) on redundancy
among institutions. The role and origin of agency bias has been discussed,
among others, in Prendergast (2007) and Bubb and Warren (2014). The
former paper looks at the trade-off between effort and wage costs, while the
latter looks at the trade-off between effort and policy bias. We mostly take
agency bias as given and explore its implications for incentives to perform

5These concepts are made precise below. They are related to the notions of “hierarchy”
and “polyarchy”in Sah and Stiglitz (1985) and further work by the same authors. These
papers do not consider effort, though, which is our focus. Gehrig (2004) considers efforts,
but in the context of joint ventures.
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investigative effort.
The analysis abstracts from other important aspects, such as the political

history of institutions (Wilson 1989; McCubbins et al. 1987). We comple-
ment these previous works by looking in more detail into the incentives of
each authority to perform investigative effort given the institutional arrange-
ments. Unlike these previous works, we do not focus on optimal design or
the optimal number of agencies.

The aim of the government is to maximize social welfare (W ) that orig-
inates in certain markets —W = S + Π —for which it uses two regulatory
authorities: 1 and 2. These authorities have an ex-aequo, non-hierarchical re-
lationship, unless explicitly stated otherwise. S and Π are consumer surplus
and industry profits, respectively. Authorities investigate whether competi-
tion rules have been violated; and if they find proof of violation, they impose
remedies that increase welfare: They reverse at least some of the damage
that has been done.
Throughout we assume that both authorities are functionally similar in

that they have the same prediction of consumers’surplus and industry profits
given the perceived state of nature. Still, the assumption does not mean
that the authorities are symmetric. They may still differ in bias and in
investigation technology, in a way to be described below.6 We assume that
they do not exchange information (so as to not distract from our main point).
The conditions under which, in our setting, more than one authority would
be operating in equilibrium are discussed below. In this context, we assume
that an authority has a fixed cost of operation of F ; where this fixed cost is
irrelevant in the following we suppress it for simplicity.
For each case it considers, authority i has a utility (perceived social wel-

fare) of
Ui = S + λiΠ, (1)

where λi is authority i’s “bias”with respect to this case.7 For λi = 1 the
authority is neutral and maximizes total welfare, while for λi > (<) 1 it is

6We are aware that authorities may intervene at different times and with different cost;
but since we are addressing the incentives to intervene, a useful benchmark is identical
"intervention technology". Qualitatively the results would not differ much if we assumed
that authorities were somewhat different.

7This is the traditional weighted welfare function of partial equilibrium analysis, with
the weight λi on profits indicating the bias, as in Baron and Myerson (1982). Baron
(1988) is an early instance where this weight is explicitly chosen by parliament. Other
formulations would lead to qualitatively similar results.
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industry- (consumer-) friendly. This bias may spring from the authority’s
rules as designed by government, from the choice of personnel, or may be the
result of lobbying. The latter case will be taken up in section 5.3.
Each market under scrutiny is characterized by an unobservable state

of the world, taking one of two values. Let us call the states of the world
“violation”and “no violation” (of competition law or regulatory rules: for
example, excessively high prices or a welfare-decreasing merger). The proba-
bility of the “violation”-state occurring v ∈ (0, 1) is exogenous and common
knowledge.8 Authorities do not know, a priori, the true state of the world;
therefore they must investigate. Each authority’s own investigation is “suc-
cessful” if and only if it discovers the true state of the world, which can be
either violation or no violation.
Note that this setup implies that: a) if an authority finds a violation, it

has not made a mistake (see Section 5 for a discussion of imposing remedies
by mistake, i.e. type I errors); and b) if both authorities successfully complete
their investigations, then they necessarily agree on the outcome. “No success”
means that the authority’s investigation was inconclusive. For simplicity we
generically refer to the commitment, objectivity, and depth of investigations
that are produced by an economic authority as its “investigative effort”: a
measure of its input into the decision process.
We now consider the interaction of the authorities’ investigations. Let

P (e1, e2) ∈ [0, 1] be the probability of offi cially determining the true state of
the world, depending on the institutional setting and the efforts e1, e2 ≥ 0,
measured in terms of consumer surplus, of authorities 1 and 2. We assume
that P is twice differentiable, concave, and increasing in each effort, with
P (0, 0) = 0. The exact shape of P under different institutional settings is
described below.
Each market will then be characterized by three pairs of consumer sur-

plus and profits: (1) (SV ,ΠV ), with index V for “violation”of the rules of
competition; this is the outcome that occurs if the authorities have not been
able to catch an existing violation; (2) (SR,ΠR), with index R for “remedies”
that are imposed when a violation is declared; we assume that welfare and
consumer surplus increase but firms’profits decrease as compared to a vio-

8Firms have a passive role in our model. We may see the decision about violation of
competition law by companies as pre-determined. Stated in a different way, we treat here
the second stage of a broader game. In that broader game, firms would decide, first, on
their business strategies, with the anticipation of the ensuing application of competition
policy.
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lation state: ∆S = SR− SV > ∆Π = ΠV −ΠR > 0; (3) (SN ,ΠN), with index
N for “no violation”, which occurs when no violation has happened.

Each authority’s effort that is devoted to a given case will be determined
by maximizing its utility with respect to this case. The first decision to be
made is whether the case is to be investigated at all, which will only happen
if authority i’s utility under the remedy is higher than in the “violation”
state.9 That is, if UiR = SR+λiΠR > UiV = SV +λiΠV , or ∆i = UiR−UiV =

∆S − λi∆Π > 0.

An industry-friendly authority may be so biased that it perceives that
there are no adverse effects (∆i < 0) even though a remedy would increase
total welfare (∆ = ∆S −∆Π > 0), and it will therefore sometimes not even
start investigations that could lead to an increase in welfare. In this case dis-
agreement may appear if the other authority starts and successfully finishes
investigations. Whether a decision will emanate from these investigations
then depends on how the relations between the two authorities are struc-
tured.
Given the other authority’s effort ej, if ∆i > 0 then the optimal effort of

authority i (its “best response”) is determined through the maximization of
its expected utility:

max
ei≥0

E[Ui] = P (ei, ej) (vUiR + (1− v)UiN) (2)

+ (1− P (ei, ej)) (vUiV + (1− v)UiN)− ei,

where UiN = SN + λiΠN . Here the first term indicates that, according
to the institutional setting that will be described below, it has been legally
established that the authorities have found the true state of the world: either
a violation, in which case a remedy is imposed, or no violation. The term on
the second line describes the outcome when the true state of the world has
not been found, in which case the authorities cannot intervene in the market
for lack of proof.
This objective function can be rewritten more succinctly as

E[Ui] = P (ei, ej)v∆i − ei + [vUiV + (1− v)UiN ] .

If we drop the constant terms that are in the square brackets, the problem

9These conditions are necessary to start an investigation, but not suffi cient, as zero
effort can be optimal if the expected gain from an investigation is small relative to its cost,
as will be discussed below.
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reduces to
max
ei≥0

P (ei, ej)v∆i − ei, (3)

i.e., maximizing the expected gross increase in the authority’s utility due to
its investigation minus its cost. The necessary first-order condition is also
suffi cient for a global maximum because P is concave in ei and defines the
best response êi(ej) as

∂P

∂ei
(êi(ej), ej) = 1/v∆i if

∂P

∂ei
(0, ej) ≥ 1/v∆i, (4)

êi(ej) = 0 if
∂P

∂ei
(0, ej) < 1/v∆i. (5)

That is, effort is zero if the expected gain v∆i from a successful investiga-
tion is too small; otherwise effort is positive. We immediately arrive at the
following comparative statics results:

Lemma 1 Authority i’s optimal effort is

1. increasing in the probability that observed behavior constitutes a viola-
tion of the rules of competition v, and in the welfare differential from
remedial intervention ∆ ≡ ∆S −∆Π. It is decreasing in its bias λi;

2. increasing (decreasing) in the other authority’s effort ej if ∂2P/∂ei∂ej >

(<) 0.

Proof: The proofs of this Lemma and all further results can be found in
the Appendix.

Depending on the cross-derivative of P , authorities’efforts are strategic
complements or substitutes; in section 3 we will show how this originates from
the institutional relationship. Furthermore, any increase in ∆S or decrease
in ∆Π leads to more effort, while any increase in λi —for example due to
lobbying by firms —decreases effort.

The outcomes in the authorities’ game are the Nash equilibria (e∗1, e
∗
2)

that are given by the simultaneous solutions to each authority’s maximization
problem. How these equilibria depend on the parameters, in particular the
biases (λ1, λ2), will be discussed below in Sections 3 and 4.
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3 The Relation between Authorities

In this section we focus on the institutional settings that determine the prob-
ability of coming to a decision, P , which arises from the probabilities that
each authority reaches its own decision. Assume that each authority has
an individual probability pi(ei) of completing its part of the investigation
successfully (and p′i(ei) > 0, p′′i (ei) < 0, p(0) = 0). The effect of pi on total
success P depends on how the relations between the authorities are struc-
tured. We consider here two extreme cases of most interest if the relationship
between both authorities is one of equals:
1. Joint Decision (JD): A case comes to a decision if and only if both

authorities are successful: They have found the true state of the world. Thus:

P JD(e1, e2) = p1(e1)p2(e2). (6)

This implies that remedies are imposed if and only if both authorities find
a violation: The authorities “cooperate” in coming to a decision. If only
one authority has found the true state of the world, this is not considered
suffi cient proof.
2. Independent Decisions (ID): The case is decided if at least one of the

authorities has been successful:

P ID(e1, e2) = 1− (1− p1(e1)) (1− p2(e2)) = p1(e1) + p2(e2)− p1(e1)p2(e2).

Therefore authorities “compete”in making a decision, and remedies are im-
posed if at least one authority finds a violation.
Intermediate cases could be modelled through different forms of P : for

example, the case where an investigation can be concluded if one authority
passes on information that can be inconclusive in itself, but may be combined
with material that exists in the other authority to allow for a decision. For
further reference we will also define here a sequential decision process, where
authority 1 only investigates if authority 2 has not previously come to a
decision (and authority 1 is notified of this, which we assume). In this sense,
authority 1 verifies the work of authority 2, by stepping in if it is convinced
that the latter has not been diligent enough. The sequential decision process
can result from a hierarchical system.
3. Sequential Decisions (SD): Authority 1 investigates first, and authority

2 investigates afterwards if and only if authority 1 was not successful in

8



determining the state of the world:10 ,11

P SD(e1, e2) = p1(e1) + (1− p1(e1)) p2(e2) = p1(e1) + p2(e2)− p1(e1)p2(e2).

While the expression for the resulting probability of success is identical to
the one under Independent Decisions for any given (e1, e2), the resulting
equilibrium effort levels will be different because of the sequence of moves
and informational assumptions.
The following Proposition compares equilibrium efforts in the context of

the various scenarios:

Proposition 1 1. Under Joint Decisions efforts are strategic complements
(if one authority increases effort, the other follows), while under Independent
Decisions they are strategic substitutes (if one authority increases effort, the
other works less).
2. Under both Joint and Independent Decisions each authority exerts less

effort than if it was investigating alone. If the probability that the other au-
thority concludes successfully its part of the investigation is smaller (larger)
than 1/2, more (less) individual effort is exerted as a best response under
Independent Decisions than under Joint Decisions. This also holds for equi-
librium effort if authorities’biases are suffi ciently similar.
3. Under Sequential Decisions the second authority selects the effort level

that would be optimal for a single authority, and the first authority investi-
gates even less than under Independent Decisions.

Statement 1 of the above proposition points to a central difference be-
tween the two types of decision process: Under Joint Decisions, more effort
by the other authority makes the first authority work hard; the opposite is
true under Independent Decisions.
Statement 2 first reports the obvious point that in either case each au-

thority works less than if it was alone, because it knows that it does not
fully control the outcome. It also makes the more subtle point that if the
effort of the other authority is very high (so that its individual probability of
discovery is high, too) then the returns to effort under Joint (Independent)
Decisions are high (low), so that more effort is exerted as a best response

10The logic of the resulting game is analogous to the well-known Stackelberg model,
with the subgame-perfect equilibrium as solution concept.
11We thank the Editor for pointing out that in the 1990s just such a case occurred in the

US: The Federal Trade Commission first inconclusively investigated Microsoft, and then
the Department of Justice stepped in and found proof of a violation of antitrust rules.
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under Joint than under Independent Decisions; the opposite holds if efforts
and probabilities are low. This carries over to equilibrium efforts if biases
are not so large that the nature of equilibrium is changed.
Statement 3 follows from the observation that the authority that moves

second sees the market as if it was the only authority to supervise it; the fact
that another authority has moved first and not come to a decision is only
relevant insofar as it puts the second authority into play. This implies in
particular that the second authority exerts more effort than under Indepen-
dent Decisions, which makes the first authority hold back on its investigative
effort.

The amount of effort, the input in investigation, is not what counts in
the end, but the output: the total probability of a decision and the resulting
welfare. In this respect, more effort under a given institutional design does
indeed lead to a higher probability of success, but this probability may be
higher under a different design that involves less effort. On the other hand,
high efforts may be excessive from the point of view of total welfare, since
too much investigation can be a waste of resources. Thus we need to consider
both equilibrium probabilities and welfare effects.
The fundamental results that are contained in the above proposition tell

us that the institutional relations between both authorities matter in a non-
obvious way. Under JD each authority puts in effort if the other does so, but
may also almost neglect a case if the other one does: the essence of strategic
complementarity. On the other hand, under ID we have strategic substitutes:
An authority holds back if the other authority seriously deals with a case,
while it will step in if the other authority does not work hard enough.
As an illustration, consider the following example: Let pi(ei) = min{e1/3

i , 1}
and v∆ = 2. The following Figures 1 and 2, for Joint and Independent Deci-
sions, respectively, contain the social planner’s indifference curves (thin lines)
and the authorities’best responses (thick lines) when they are unbiased. Best
responses intersect precisely at the social optimum; this is no coincidence but
a general result:

Lemma 2 If the authorities are not biased (λ1 = λ2 = 1), then the socially
optimal levels of effort —given the relationship between authorities —consti-
tute a Nash equilibrium.

This result follows simply from the observation that if the effort of one
authority is held fixed at the socially optimal level, then the objective of the
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other authority essentially coincides with that of the social planner if and
only if this authority is unbiased. Both will select the socially optimal level
of effort.

A consumer bias will shift a best response upwards, while an industry
bias shifts it downwards. In Figure 1 we see the representation of Joint
Decisions, which lead to increasing best responses. If there is an interior
Nash equilibrium, there are exactly two equilibria: the socially optimal one,
and an unstable zero-effort equilibrium.12

Figure 2 depicts the case of Independent Decisions, which result in a
completely different picture. Here authorities’efforts crowd each other out,
and there is no zero-effort equilibrium.

Figure 1: Unbiased best responses and indifference curves with Joint
Decisions (pi (e) = e1/3, π∆ = 2).

12We will not consider the latter in the following since being unstable it is not a reason-
able prediction of outcomes.
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Figure 2: Unbiased best responses and indifference curves with Independent
Decisions (pi (e) = e1/3, π∆ = 2).

Still, both authorities exert less effort than if both were working alone.
The reason is that the marginal value of effort is lower, for two different
reasons: Under ID because the other authority may solve the case anyway,
so the additional effort could be unnecessary; under JD because the other
authority may not be able successfully to conclude its own investigation, and
as a result any effort would be wasted. Yet, this does not mean that the
sum of efforts is necessarily lower or higher than the effort a single authority
would put in. Since p is concave, there are decreasing returns to scale in
investigation, which favors a higher effort level by each of the authorities —
the total result is ambiguous.
As mentioned before, more important than efforts is the equilibrium prob-

ability P of coming to a decision and the ensuing total welfare comparison.

Proposition 2 Assume that both authorities are unbiased:
1. Under Independent (Joint) Decisions, the Nash equilibrium probability

P (e∗1, e
∗
2) of a successful investigation is higher (lower) than with a single

authority.
2. Total equilibrium welfare is higher under Independent Decisions than

under both Joint Decisions and Sequential Decisions.

The first result follows from the observation that for given values of (e1, e2)
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the probability of determining a violation is highest under ID and lowest un-
der JD, with that of a single authority (e.g., solely authority 1) in between. If
this is true at the optimal e1 for a single authority, then moving to effort levels
that are optimal under Independent Decisions only increases the difference.
Similar arguments hold for the other comparisons in both statements.
We can conclude that with unbiased authorities Independent Decisions

are better in terms of detections of violations and the resulting welfare than
are Joint Decisions: Authorities should be able to “compete”instead of hav-
ing to agree with each other.

4 Biased Authorities

In this section we model authorities as biased maximizers of welfare, in the
spirit of Olson (1965) and Stigler (1971). These biases may stem from various
sources: An orientation towards maximizing consumer surplus may explicitly
be mentioned in an authority’s mission statement or be chosen by a legislature
as in Baron (1988); the personality, education, and employment history of
the authority’s directors will affect the closeness to industry or specific firms.
While the first bias is institutional, the second one can at infrequent moments
in time be influenced by the government, through the choice of new directors.

We will first consider the welfare implications of biased authorities; and
second, how the bias of one authority should be designed to correct for a bias
of the other authority. The point of departure is the above observation that
unbiased authorities choose the socially optimal effort levels in equilibrium.
In the following we will consider the cases where both authorities are

biased in the same or different directions, while the strengths of bias may
differ.

Proposition 3 As compared to the socially optimal equilibrium with unbi-
ased authorities,

1. Under Joint Decisions both authorities’equilibrium efforts increase (de-
crease) if they are both consumer-friendly (industry-friendly), while the
outcome is ambiguous if biases are opposite.

2. Under Independent Decisions at least one authority exerts more (less)
effort if they are both consumer-friendly (industry-friendly), while the
other authority’s effort may increase or decrease. If biases are opposite,
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then the industry-friendly authority works less while the other authority
works more.

Because the equilibrium efforts with biases are always different from the
social optimum, by implication none of the outcomes with biased authorities
is socially optimal, not even in the case where authorities have opposite
biases.13 The reason for this outcome, as can be seen in Figures 1 and 2, is
that the social optimum is obtained at a single pair of efforts, which in turn
is due to the assumption of decreasing returns to effort.
This result implies that the bias of one authority cannot be fully compen-

sated even by an optimally chosen bias by the other authority. Nevertheless,
it is a valid question to consider which bias a new authority should have
depending on the bias of the existing authority and their institutional re-
lationship. As we will see, there is an interesting interaction between the
authorities’relationship and their biases that produces the answer – it will
not simply be “correct a bias with the opposite bias”. More precisely, we
find the following:

Proposition 4 1. Under Joint Decisions the negative welfare effect of
a bias by one authority can be reduced by introducing a bias in the
opposite direction in the other authority.

2. Under Independent Decisions the negative welfare effect of a bias by
one authority can be reduced by a bias in the same direction in the
other authority.

The reasoning behind these results is that biases change how much au-
thorities spend on investigating, so they create over- or under-spending from
a social point of view. These effects are non-trivial because one author-
ity’s bias not only determines how well this authority works, but through a
strategic effect also distorts the incentives of the other authority. The more
surprising result is clearly the second one: If we cannot change the bias of
authority 1, how can this bias be corrected for by “worsening the problem”
and introducing the same bias at authority 2?

13Dewatripont and Tirole (1999) consider “advocates”who specialize in defending one
of the two sides of an issue. Their approach is different because they assume that utility
depends only on winning the case for one side, which is more likely to occur if only
information in favour of one side is found. This muffl es the incentives of a single entity to
investigate in both directions.
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Figure 3: With Independent Decisions the best remedy to a
downward-shifted R1, is a left-shift of R2 (same bias), while a right-shift

reduces welfare.

Consider Figure 3, where authority 1 has a strong industry-bias: Its best
response is shifted downward. This implies that now it exerts much less ef-
fort than before. As a response, under Independent Decisions, an unbiased
authority 2 then investigates much more heavily and indeed excessively from
a social point of view. Trying to correct this problem by making authority 2
more consumer-friendly only aggravates the problem because this authority
would then investigate even more excessively (and authority 1 even less).
In order to reduce this problem of an excessive response under Independent
Decisions, it is then socially optimal to give authority 2 a bias in the same
direction as authority 1’s. In Figure 3 this can be seen by shifting the po-
tential best responses of authority 2 to the left (same bias) or to the right
(opposite bias): the former option leads to higher welfare.

In general, biased authorities may choose enforcement actions that reduce
social welfare. The mistakes can go in either direction, depending on the
exact nature of the bias. To illustrate, consider the extreme cases in which
a) it is socially optimal not to have an investigation (∆ = ∆S −∆Π < 0) but
due to bias one authority wants to investigate (∆i = ∆S−λi∆Π > 0, λi < 1);
and b) it is socially optimal to have an investigation(∆ = ∆S−∆Π > 0), but
one authority does not want to carry it out (∆i = ∆S − λi∆Π < 0, λi > 1).
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Here we assume one biased authority to highlight the main effects at play.
Under Joint Decisions, the “mistake" of not investigating (∆ > 0 > ∆i)

spreads from one industry-friendly authority to the other (under the assump-
tion that no effort by one authority implies a zero probability of having a
case). On the other hand, a too-consumer-friendly authority (∆i > 0 > ∆)
does not induce too much investigation under Joint Decisions, the unbiased
authority’s effort is zero, which is suffi cient to block the investigation.
Independent Decisions produce the opposite bias. When it is socially

desirable not to carry out an investigation, a consumer-biased authority may
do so. But socially desirable investigations are always carried out so long as
one authority is unbiased.
Proposition 3 also directs us to the comparative statics results on the bias

of an authority. A more industry-friendly authority (larger λi) always exerts
less effort (whatever the decision regime). Under Joint Decisions, the effort
level of the other authority is reduced as well, while it increases under Inde-
pendent Decisions (as in this case, there is a higher marginal return frommore
effort). The comparative statics follow the strategic complements/substitutes
nature of efforts, determined by how the relations between the authorities
are structured (see Proposition 1).
So far we have assumed that the design of a second authority leaves the

bias of the existing authority unaffected. This may not always be the case,
as the first authority may feel that since now it shares the responsibility of
market outcomes with someone else it will be less bound by pressure from
interest groups. This issue could be considered with the tools in the following
section.

5 Extensions

5.1 Type I errors

The comparison of Independent versus Joint Decisions may seem to be biased
towards the former institutional arrangement, as the only mistake assumed
so far is “acquit-the-guilty”(that is, “violation”goes undetected, or a type
II error). We can, however, easily extend the analysis to a symmetric type
of error —“convict-the-innocent”—(i.e., wrongly finding a violation, or type
I error).
To see this, as before let P be the aggregate probability of finding the

true state of nature (irrespective of whether the underlying state of nature
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is “violation” or “no-violation”). Let uiE be the welfare cost of the error
“convict-the-innocent”. It subsumes both the cost to firms and consumers
and the cost of a potential court intervention (if used to correct the decision
of the economic authorities).
Furthermore, we now assume that a decision is always made: either that

a violation has been found or that no violation has been found (and maybe
wrongly so). Under Joint Decisions, action will be taken if and only if both
authorities have decided that there is a violation, while under Independent
Decisions any authority that found a violation takes action (that is, the other
authority cannot stop it from doing so).
If we keep the previous notation, the expected utility for authority i is

given by

E(Ui) = v [PUiR + (1− P )UiV ] + (1− v) [PUiN + (1− P )(UiN − uiE)]− ei.
(7)

The first term, with probability v, describes the outcomes if a violation has
happened: either (with probability P ) it is discovered and remedies are im-
posed, or it is not discovered and the violation persists (a type II error). The
second term contains the terms relating to the no-violation state: either it
is correctly found that no violation has happened (again with probability P )
or a violation is wrongly "discovered" (type I error, with utility UiN − uiE).
We can re-write this expression as

E(Ui) = Pv∆∗i − ei + const, ∆∗i = UiR − UiV +
1− v
v

uiE, (8)

which is essentially identical to our previous approach since v is assumed to
be exogenous. Thus, the same results as reported above hold if we consider
this other type of error by economic authorities. The only difference now
is that there is an additional benefit of investigating effort, that is, making
type I errors less likely to happen.

5.2 Two authorities: unnecessary duplication?

From the previous section it does not follow that welfare is necessarily higher
under Independent Decisions with two authorities than with just one single
authority. The question whether there should be two authorities or just one
is straightforward to formalize if one takes into account only the variable and
fixed costs of running authorities; but the issue is less clear if we take into
account other arguments that have not yet been covered by our modeling, to
be considered below.
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Assume first that the two authorities’areas of investigation and inter-
vention do not overlap at all (contrary to the case that we modeled above),
such as merger control in unregulated markets at the Competition Authority
and network access regulation at the Sectoral Regulator. In the presence of
significant fixed costs of running a single authority, their duplication must
be compensated by gains in specialization due to the separation of activities.
In the case where the fields of investigation overlap, such as abuse of dom-

inance in regulated markets, our modeling indicates that it is better to have
two authorities with overlapping responsibilities if fixed costs are suffi ciently
low, and, more importantly, if there are strongly decreasing returns to scale
in investigation: if pi is relatively more concave than P . In this case the sin-
gle authority’s effort may be larger than e∗1 + e∗2 even though the probability
of success is smaller.
From the above results we see that this outcome can only happen with

Independent Decisions: if authorities “compete”. That is, if Joint Decisions
are adopted, then advantages other than cost reduction must come into play
to justify the existence of two authorities. For example, if the competition

authority supervises competition in many different markets, and each sec-
toral regulatory authority considers different aspects in its assigned market,
then their roles are different, and new problems can arise. For example, the
delineation of responsibilities may not be clear, or the competition author-
ity’s activities in various markets may stretch its resources too thinly. Thus
the total number of markets supervised should be taken into account, since
it increases the opportunity cost of sharing the supervision of an additional
market.

The most important alternative economic theory approach —as in Laf-
font and Tirole (1993) and Laffont and Martimort (1999) — assumes that
regulators’objectives include only direct monetary benefits, and not social
targets. Therefore their model is couched in terms of “bribes”from firms to
regulators and incentive payments to regulators, in order to make the latter
refrain from taking these bribes. Consequently, having two regulators —both
of whom have their own signals of the relevant information —instead of just
one, lowers the value of the bribes that firms are willing to pay. This leads
to a reduction in incentive pay, which may be enough to cover the cost of
having an additional regulator.

Apart from costs there are other arguments to be taken into account
which can affect the trade-off that was analyzed above. An important issue
is lobbying, which will be dealt with in section 5.3, because the institutional
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arrangements between authorities may alleviate or aggravate the problem of
capture by interest groups.

5.3 Lobbying and Capture

The decision to establish two regulatory authorities can be influenced by
attempts of the government to make lobbying and capture more diffi cult,
particularly if contrary to the papers that were mentioned in the previous
section no direct financial incentives from the government to regulators are
feasible. That is, here we consider the case where lobbyists can influence
the authority once its staff has been chosen but the government cannot.
The underlying argument for having two authorities is then that lobbyists
will have to knock on two doors to advance their interests, but also that
the authorities will implicitly control each other. Our analysis qualifies this
logic, as the validity of this argument must be seen in the light of the precise
relationship between the two authorities.
For concreteness, assume that the lobby trying to influence the authorities

is an industry pressure group. This is also the more relevant case because of
the known diffi culty in organizing a joint effort by dispersed consumers. The
questions to be answered are: Is lobbying more or less successful with two
authorities? Will lobbyists concentrate on one authority, or lobby both?
One caveat is in order: We consider lobbying as a long-term investment

by lobbying groups that they make before actually knowing for which specific
issues they will need the authority’s bias. This seems a reasonable assumption
given that regulators part from given standpoints (which they defend), and
that argumentation and counter-argumentation take time. Furthermore, if
lobbying only occurred in the event of a violation, then it in itself would
be proof of violation – which is logically inconsistent. Thus we consider
lobbying as an investment in shaping authorities’biases, rather than bribes
for non-action in specific cases.
It is easy to see that whatever the starting point with regard to the

biases of each authority is, the opportunity set to block an investigation is
always larger under Joint Decisions than under Independent Decisions. It
is suffi cient to convince one authority that there is no case under the Joint
Decision institutional framework, which makes it easier to block the start of
an investigation. It is actually easier to do so than with a single authority.
One of the two authorities may have a larger λi and thus be more industry-
friendly to start with. Second, if the second authority is active, then the first
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authority’s stakes are lower than if it were alone, which again makes it more
willing not to investigate. Two authorities may actually make it easier for
lobbying groups to block an investigation if the Joint Decisions framework is
adopted.
Let us now assume that it is too costly to block investigations. Thus the

lobbying activity only has the objective of reducing research efforts ei. We
are interested in knowing whether lobbying activity will be concentrated in
one authority or spread out over the two authorities. We also want to know
whether lobbying intensity is higher in one regime or the other. Unlike the
previous case, there is no clear picture that emerges, because of technical
complications. Some basic intuitions can nonetheless be gained.
For equal marginal cost of lobbying, higher emphasis will be put on the

case where a higher marginal return results. This marginal return is related
to the decrease in the probability of a decision being made. This, in turn,
depends on the effort level of each authority. From Proposition 1, we know
that there is no a priori ranking of efforts across institutional regimes. This
implies that the lobbying activity may be higher or lower under Joint Deci-
sions,as compared with Independent Decisions.
If one authority is more industry-friendly to begin with, it will remain

the more industry-friendly one after the lobbying effort. This is easy to see
since the relative cost of increasing this authority’s bias to a specific level
decreases. On the other hand, in terms of greater lobbying of one authority
or the other, the effects are more subtle, since there is an important difference
between Joint Decisions and Independent Decisions.
With Joint Decisions, it may be optimal to lobby strongly the industry-

friendly authority, as the marginal impact is higher. Under a regime of
Independent Decisions, since both authorities may find firms guilty of viola-
tion, lobbying effort will be divided over the two authorities, just to the point
where the marginal returns to lobbying are equalized across authorities. This
may imply relatively less lobbying of the more pro-industry authority.

5.4 Deterrence and Precedent

In our modeling of the authorities’decision problem we have made the sim-
plifying assumptions that: i) the probability of a violation v is exogenous;
and ii) there is only one time period. Assuming in this way that firms and
authorities take no further actions implies in particular that influencing these
actions is not part of the decision problem that we described above.
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First, a natural extension of the model is to have firms decide whether to
violate competition rules or not, given the probability of being detected. Un-
der this interpretation, the probability v(P ) of a violation then corresponds
to the share of firms that do not adhere to the rules and will be a decreasing
function of P . Adding this endogenous definition of v to the model then
allows us to address meaningfully the effect of the institutional setup on
“deterrence”.
Remember that in Proposition 2 we concluded that for a given (exoge-

nous) probability of violation v the equilibrium probability of detection is
larger under Independent than under Joint Decisions, while by Lemma 1
both are increasing functions of v. Starting from an equilibrium with prob-
abilities vID and P ID under Independent Decisions, it is easy to see that
the equilibrium under Joint Decisions occurs on the part of the curve v(P )

with a higher probability of violation vJD and lower probability of detection
P JD. Thus deterrence is more effective under Independent Decisions (while
our main results above remain similar).
Second, precedent-setting through today’s decisions has (at least) two

possible effects on the future:14 On the one hand, firms that observe the
authorities’decisions can infer how effective the institutional setup and au-
thorities’incentives are. This will produce similar effects to the deterrence
issue that was just discussed, but will also make forward-looking authorities
put in additional effort in order to lower the probability of future violations
of competition rules.
On the other hand, authorities may influence each other’s behavior over

time. If for example each authority views a successful conclusion of the
other authority’s investigation as a signal that this authority put in a higher
amount of effort than expected, then under Independent Decisions it will put
in less effort next time around. Foreseeing this free-riding effect, a forward-
looking authority will reduce somewhat its efforts as compared to the static
case.
Similar arguments show that the opposite will hold under Joint Deci-

sions. Thus when dynamic effects under precedent are taken into account,
the differences in effort between Joint and Independent Decisions will be
larger, while the difference in the probability of detection will be smaller.
But again, qualitatively our main results will continue to hold.

14We would like to thank the Editor for pointing this out.
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6 Concluding Remarks

The substitution away from direct government provision of goods and ser-
vices and toward private-sector provision has led, in many industries, to the
creation of sectoral regulators. Simultaneously, a greater role has been given
to competition policy, which resulted in the expansion of the role (or, first of
all, the creation) of competition authorities. From this process, an overlap-
ping of jurisdictions has resulted. The definition of how these entities should
cooperate or not becomes an institutional design issue that can be subjected
to economic analysis.
It is often the case that written law does not define clearly the boundaries

between the areas of responsibility of the competition authority and the
sectoral regulatory authorities. In this work we have focused on how the
relationship between the two authorities determines the incentives that both
authorities have to investigate cases.
Between the two alternatives of having the authorities decide jointly or

independently, we found that the second choice performs far better. First,
with Independent Decisions the probability that cases are solved is highest,
even though each authority may give less attention to the case than if it were
alone. Second, Independent Decisions are less vulnerable to lobbying; and
third, it is also more likely that at least one authority feels responsible for a
given case.
A further interesting result is that, if the bias of one authority is to be

corrected by a bias of the other authority, the best choice is not necessarily
an opposite bias. Indeed, with Independent Decisions the second-best is
achieved with a bias in the same direction, which thereby avoids excessive
distortions in incentives.
In addition, in the presence of biased authorities, Joint Decisions are

likely to produce too little investigations from a social point of view, while
Independent Decisions lead to too many investigations.
While our modelling of the authorities and their relationships is abstract,

we believe it captures in a simple manner some fundamental issues that are
worth further discussion. Future research could take into account different in-
stitutional features: for example, varying degrees of asymmetric information;
one-way or two-way information exchange; and more details about compe-
tition in the markets concerned and how it is affected by the authorities’
interventions.
A natural extension of the discussion is to recognize that often the com-
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petition authority has to have relations with several sectoral regulators. This
is taken up in Barros, Hoernig, and Nilssen (2015).

Appendix

Proof of Lemma 1: In the objective function (3), ei has increasing differ-
ences with v and ∆S, decreasing differences with ∆Π and λi, and increasing
or decreasing differences with ej depending on the signal of ∂2P/∂ei∂ej.

Proof of Proposition 1: 1. Under JD we obtain (when we drop arguments
for shortness and denote derivatives by primes):

∂P JD

∂e1

= p′1p2,
∂2P JD

∂e1∂e2

= p′1p
′
2

and under ID
∂P ID

∂e1

= p′1 (1− p2) ,
∂2P ID

∂e1∂e2

= −p′1p′2.

We see that ∂2P JD/∂e1∂e2 > 0 and ∂2P ID/∂e1∂e2 < 0, which proves that
under Joint (Independent) Decisions efforts are strategic complements (sub-
stitutes).
2. As for a comparison of equilibrium efforts to those of a single authority,

the first-order conditions are p′1p2 = 1/v∆1, and p′1 (1− p2) = 1/v∆1, which
lead to a higher p′1 at the solution than in the single-authority first-order
condition p′1 = 1/v∆1 if p2 ∈ (0, 1). Then the optimal e1 must be smaller
because p1 is concave.
Comparing the first-order conditions we see that the best responses under

the two decision processes cross at pj = 1/2, where they have the same value
because pj = 1− pj. Since the ID best responses are decreasing and the JD
best responses increasing, this implies that for pj < 1

2
the ID best responses

are larger; while for pj > 1
2
, it is the JD best responses that are larger.

The result for aggregate effort follows from the observation that symmet-
ric stable Nash equilibria are found where best responses cut the diagonal
from above. If the equilibrium probabilities p1 = p2 are less than 1/2 un-
der ID, then the intersection of the two types of best responses at pj = 1/2

lies below the diagonal. Since the JD best response remains below the ID
best response to the left of this point, this implies that the JD best response
cuts the diagonal below the ID Nash equilibrium. Furthermore, the opposite
holds if the ID Nash equilibrium involves p1 = p2 > 1/2. The result then
holds by continuity.
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3. The most common method of solving games where players move at
different points in time is backward induction: solving the game backwards.
If stage 2 is reached, then all that is relevant for authority 2 is that no
decision has been made yet, so that this authority is in the same situation
as if it were alone. Therefore it chooses the optimal effort level e∗ of a single
authority, which leads to a probability of success of, say, p∗2. At the first
stage, authority 1 foresees the other authority’s future choice, and selects its
effort to maximize its utility:

max
e1≥0

P SD(e1, e
∗)v∆1 − e1.

Since the functional form of P SD and P ID are identical, the optimal choice
eSD1 is decreasing in e∗. Since e∗ is larger than the equilibrium effort under
ID, eSD1 is smaller.

Proof of Lemma 2: Gross of fixed costs, the government’s objective func-
tion is

TW = P (e1, e2)v∆− e1 − e2,

and the socially optimal effort levels are found through its first-order condi-
tions v∆∂P (ei, ej)/∂ei = 1 and v∆∂P (ei, ej)∂ej = 1. Since these are exactly
the first-order conditions of the unbiased authorities, at the socially optimal
effort levels eSj and e

S
i each authority also chooses its socially optimal effort

level.

Proof of Proposition 2: Note first that each authority’s maximization
problem is equivalent to maximizing v∆P (e1, e2)− e1− e2 with respect to its
own decision variable ei, since authorities are unbiased; therefore the stable
Nash equilibrium coincides with the outcome of the joint maximization over
both variables. Second, note that for any given pair (e1, e2) we have the
following chain of inequalities, if we let pi = pi(ei):

1− (1− p1) (1− p2) = p1 + p2 − p1p2

≥ pi, i = 1, 2

≥ p1p2,

which are the success probabilities under ID, one authority, and JD, respec-
tively, at identical effort levels. Furthermore, these inequalities are strict for
positive levels of effort: p1, p2 > 0. Consider the following maximization
problem:

P ∗(θ) = max
e1,e2

θ [1− (1− p1) (1− p2)] + (1− θ) p1.
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Clearly P ∗(0) and P ∗(1) correspond to the equilibrium probabilities of suc-
cessful investigation with a single authority, and under Independent Deci-
sions, respectively. By the envelope theorem, which describes how the value
of P ∗(θ) changes with θ, if we take into account that for each value of θ the
effort levels are optimally chosen,

dP ∗(θ)

dθ
= [1− (1− p1) (1− p2)]− p1.

By the above inequalities this is non-negative for all λ ∈ [0, 1], so that P ∗

is non-decreasing in λ. Furthermore, since for almost all λ the solution
involves positive effort levels, the inequalities become strict, and we have
that P ∗(1) > P ∗(0). Similar arguments apply to the comparison between a
single authority and Joint Decisions, and to the welfare comparison between
Independent and Joint Decisions.
As for SD, we have already shown above that the equilibrium effort levels

are different from the optimal ones under ID. Since the functional forms of
the welfare objective under SD and ID are the same, the SD effort levels
must yield less welfare than the ID ones.

Proof of Proposition 3: These follow from upward or downward shifts
of increasing or decreasing best responses, respectively. These results hold
more generally for strategic substitutes and complements.

Proof of Proposition 4: We assume that authority 1 is biased and will
consider the optimal bias of authority 2. Start from the following fundamen-
tal observation (see Figures 1 and 2, and also Figure 3 below): Since the
best response R2 of an unbiased authority 2, seen as a function of the other
authority’s effort e1 on the vertical axis, stems from the first-order condition
that is identical to the one of welfare maximization, the social planner’s in-
difference curves cut this best response when they are horizontal. This fact
is precisely the expression of the maximization of welfare given the other
authority’s effort, with welfare increasing at this intersection in the direction
towards the welfare maximum. Furthermore, at these points any given biased
best response R1 of authority 1 (seen as a function of the authority 2’s effort
e2 on the horizontal axis) is either increasing or decreasing, depending on
whether efforts are strategic complements or substitutes. We are interested
in the side of this intersection where R1 enters the region of higher welfare:
This is where the new intersection (and therefore Nash equilibrium) is to be
constructed by giving the correct bias to the new authority 2 and shifting its
best response R2.
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Under Joint Decisions, best responses are increasing; and if the bias is
λ1 > 1 (industry-friendly), then the best response R1 of authority 1 is shifted
downwards. Since at the intersection with authority 2’s unbiased best re-
sponse welfare then is increasing upwards and R1 cuts the indifference curve
from below, higher welfare can be achieved if R2 is shifted rightward: if au-
thority 2 is given a consumer-friendly bias λ2 < 1. An analogous argument
shows that for λ1 < 1 the optimal choice involves λ2 > 1.
With Independent Decisions, best responses are decreasing, therefore R1

will cut the indifference curves from above. If it is shifted downwards (λ1 > 1,
industry-friendly), then welfare is higher to the left, and the optimal R2 is
shifted to the left. This implies that in this case authority 2 should also be
industry-friendly: λ2 > 1. The case λ1 < 1 leads to the analogous result:
λ2 < 1.
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