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Abstract

We consider a setting in which projects involving private benefits
and public costs are subject to government approval. The decision
about whether to approve a proposed project is made in a decen-
tralised fashion by comparing its costs and benefits to a predeter-
mined standard. Importantly, we introduce the possibility that the
party proposing a project can take (costly) actions that affect the gov-
ernment agency’s assessment of the project; that is, the bureaucratic
decision rule may potentially be subject to opportunistic manipula-
tion. We find that, although opportunistic behaviour does occur at
equilibrium and hence decisions will be distorted, specific measures
to counter manipulation - including making opportunistic behaviour
more costly and adjusting the standard by which projects are eval-
uated - may not be warranted. Moreover, although the direction in
which the evaluation standard should be adjusted depends finely upon
the parameters of the model, there is generally a trade off between a
higher regulatory capacity (making opportunistic behaviour more dif-
ficult) and the extent to which the standard is distorted.
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1 Introduction

4th July 1996, TrioVing, the largest producer of keys and locks in Norway,
bought all shares in Mgller Undall, the dominant importer and wholesaler of
such products. The Norwegian Competition Authority (NCA) investigated
the case under the merger control provision in the Norwegian Competition
Act, according to which the authority can block or restrict a merger if it
finds that the merger has negative effects on competition in conflict with the
objective of the Act (viz., an efficient allocation of resources). The NCA
found that although the merger was primarily vertical competition in the
Norwegian market for keys and locks would be substantially reduced as a
consequence of the merger, and ex ante this reduction of competition was
in conflict with the objective of the Act. However, at the time when the
NCA had completed its investigation, the merging companies were already
integrated to such an extent that it would be very difficult to restore them
to their original state. Since the costs of re-establishing earlier levels of
competition were considered to outweigh the positive effects of blocking the
merger, the NCA decided that ex post it did not have sufficient reason to do
so.!

This case raises, in our view, a number of interesting issues. These concern
the merits of the particular merger project and, more generally, competition
policy as such. There are also questions concerning the government’s han-
dling of the case and the role played by the private parties involved. It is
on the latter issue that we want to concentrate here: while we do not want
to suggest that, in this particular case, the companies involved deliberately
attempted to influence the decision of the competition authority, it is evi-
dent that their actions in effect determined the outcome; had it been the
companies’ intention to strategically manipulate the investigation, then their
efforts certainly met with success. This observation is the starting point for
the present analysis, by which we aim to shed light on the following question:
given that private agents may have incentives - and opportunity - for strate-
gically influencing bureaucratic decisions, how should policy be designed to
take account of such behaviour?

While our analysis is motivated by an example from merger policy the

INCA decleared its intention to investigate the merger in a letter dated 30th July 1996
and its final decision was communicated in a letter of 12th June 1997. The length of
the investigation period exceeded the normal limit of 6 months that is mandated in the
Competition Act (§3-11), and hence the process of integration between the two companies
may have been more extensive than what would be normal in such cases. While not directly
opposing the merger, NCA imposed certain restrictions, including the termination of an
exclusive dealership agreement between Trio Ving and one of its suppliers.



problem may arise in other contexts as well. For example, it seems a re-
current phenomenon that developers go ahead with projects before planning
permission has been granted - or that they alter projects along the way
without obtaining the necessary permission. Listing of buildings and sites is
sometimes hampered by owners’ neglect, or outright sabotage, which reduces
the historical value of a property or increases the cost of returning it to its
earlier state. Similarly, in order to avoid the introduction of environmental
regulation natural habitats may not be protected properly, or even damaged
intentionally. In such cases, the enforcement agency may be presented with a
fait accompli; once the agency becomes aware of a case, and is able to reach
a decision, it may be very difficult, if at all possible, to restore status quo.
An obvious remedy is to restrict the set of actions available to agents be-
fore a project is approved. For instance, the EC Merger Regulation requires
that a merger shall not be put into effect either before its notification or
before the Commission has declared it compatible with the Common Mar-
ket.” Had a similar regulation existed in the Norwegian Competition Act the
actions taken by TrioVing and Mgller Undall may well have been considered
illegal.* However, it is hardly possible to eliminate any action that could
potentially influence the assessment of a particular project. For example, a
company can take unilateral actions - reorganising its structure, closing down
a product line, selling off parts of the business or renegotiating contracts with
input suppliers or distributors - that while being consistent with preparations
for a merger could also be deemed economically rational even if the merger
is not allowed to go through. Given the inevitable informational handicap
of a goverment authority, and the fact that actions may have been taken a
considerable time before the intention to go through with a particular project

2Council Regulations (EEC) No 4064/89 of 21st of December 1989 and No 1310/97 of
30th of June 1997 on the control of concentrations between undertakings (The EC Merger
Regulation) regulates mergers in the European Community, and in the European Eco-
nomic Agreement-area. The Regulation requires that ’concentrations with a Community
dimension ... shall be notified to the Commission not more than one week after the con-
clusion of the agreement, or the announcement of the public bid, or the acquisition of a
controlling interest’ (article 4-1). Furthermore, A concentration ... shall not be put into
effect either before its notification or until it has been declared compatible with the common
market’ (article 7-1).

3 Allowing the NCA the opportunity to provisionally block a merger under investiga-
tion was discussed when the new merger regulations was introduced. However, at that
time it was felt that a time limit on investigations would be sufficient to ensure that a
decision could be reached before a merger was too far advanced. Later experience has
lead the Norwegian Government to propose a change in the Competition Act to mandate
provisional blocking of mergers. The argument given for this change explicitly recognises
the opportunity for private parties to affect the outcome of a merger investigation (cf Ot.
prop. 97 (1998-99) of 19th September 1999).



is made public, it would in many cases be very difficult to prove that such
actions were illegal. Furthermore, a draconien rule, banning private agents
from making important decisions, while not only difficult to enforce, would
also be very costly as it would seriously undermine the effectiveness with
which agents could conduct their normal business. The question, therefore,
is how far one would like to extend the regulatory powers of a government au-
thority, taking into account the inevitable costs that such regulations impose
(including the costs of delaying the completion of approved projects).

An alternative remedy to counter opportunistic behaviour is to provide
government authorities, not only with more regulatory powers, but also with
more resources. By increasing the effectiveness with which an authority con-
ducts its investigations the time needed to reach a decision may be reduced
(it may also be easier to detect actions that are in breach of regulations
restricting private agents behaviour before or during an investigation). In
the formal analysis below, we model regulatory powers and regulatory effec-
tiveness (which will both be included in an index of 'regulatory capacity’) as
measures that increase the costs to private agents of reaching a certain level of
influence. We find that it will in general not be optimal to entirely eliminate
any scope for opportunistic behaviour; in particular, as long as there are no
significant fixed (private) costs associated with strategic manipulation such
behaviour will take place at equilibrium. More interesting perhaps, is that
it may be optimal not to take any specific regulatory measures at all. While
making opportunistic behaviour more costly discourages such behaviour, it
also increases waste in the event that manipulation does take place. Under
quite reasonable assumptions the cost of increasing regulatory capacity out-
weigh the gain and hence specific measures to combat strategic manipulation
are not warranted.

Given that a government authority’s decisions may be subject to manip-
ulation one may ask whether this should have an impact on the decisions
themselves. By raising the welfare standard by which the merits of a project
are evaluated the government can increase the efforts required to overturn
decision in a given case. On the one hand, this may reduce incentives to en-
gage in such activities. On the other hand, in those cases that manipulation
does occur more effort will be spent and hence more costs will be wasted.
As we shall see, in the most general case it is not clear which of these effects
dominate and hence whether it is optimal to raise or lower the welfare stan-
dard to counter opportunistic behaviour (however, we are able to shed some
light on how characteristics of the environment should influence the choice
of standard). What is clear is that an entirely permissive policy is never
optimal. Furthermore, while we find that the implications for the choice of
welfare standard is ambiguous, we detect a certain trade off between regula-
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tory capacity and the strictness of policy; in particular, the welfare standard
should be distorted further away from its first best value the higher is the
cost of regulatory capacity.

I a broad sense, our analysis is related to the literature on ’influence cost’
(e.g., Milgrom, 1988; Milgrom and Roberts, 1988; and Meyer, Milgrom and
Roberts, 1992; see also Gibbons, 1999). A distinction has been made between
three categories of such costs. Firstly, resources may be devoted to affecting
the distribution of benefits rather than creating value. Secondly, suboptimal
decisions may result as a consequence of influence activities. And, thirdly,
performance may by degraded due to actions or organisational changes aimed
at limiting influence activities. Interestingly, and in contrast with much of
the previous literature, in our model all types of influence costs may, and
often will be, present at equilibrium: even though resources are spent on
limiting influence activities, such (costly) activities do take place and, as a
result, bureaucratic decisions become suboptimal.

Our work is perhaps most closely related to that of Besanko and Spul-
ber (1993), although these authors are dealing with the somewhat different
problem of how policy should be adjusted to take account of the fact that a
government authority may be unable to make credible enforcement commit-
ments. The interaction between a competition authority and firms that may
potentially be involved in a merger is modelled as a three-stage game. In the
first stage, a welfare standard is chosen so as to maximize expected social
welfare when the impact of the standard on firms’ merger decisions and the
authority’s enforcement decisions is taken into account.? In the second stage,
firms privately observe the profit gain (or, cost savings) that can be realised
by the merger and decide whether or not to propose it. In the third stage
of the game, the authority decides whether or not to challenge a proposed
merger. Besanko and Spulber show that in sequential equilibrium the com-
petition authority will choose a probability of challenge that is lower than
the probability that maximises ex ante social welfare, thereby reducing the
likelihood of blocking welfare enhancing mergers. In order to counteract the
resulting bias towards allowing mergers that have negative effects on welfare
the competition authority will put more weight on consumer welfare than on
firms profits in it’s welfare standard.

We consider a similar game but allow for the possibility that (in the second
stage) private parties can take actions that affect the authority’s assessment
of the overall benefit of their project. We also allow the authority opportunity
to introduce measures (in the first stage of the game) that increase agents

4See Section 7 of their paper for a discussion of the reasonableness of the assumption
that the competition authority can be committed to a certain welfare standard.



cost of opportunistic behaviour. However, in order to simplify the analysis,
we disregard the possibility that the authority cannot commit to enforcement
(a possible interpretation of our model is that the authority can observe the
private profitability of a project, but cannot distinguish between genuine
gains and the impact of strategic investments); in other words, we abstract
from the Besanko-Spulber type of effect and our analysis should therefore be
considered complementary to theirs.

2 A Policy Game

Consider then a three stage game between a (private) agent and a (govern-
ment) authority. In the first stage of the game, the authority determines the
policy that is to be applied in the following stages of the game. A policy
is summarised by a welfare standard W and a regulatory capacity a. The
welfare standard is the minimum increase (or maximum decrease) in public
welfare caused by a project that the authority will tolerate. If a project in-
creases public welfare by less than the welfare standard the authority will
block it. Hence, a higher W is associated with a stricter policy. Regulatory
capacity is a summary index for the difficulty the agent meets in taking ac-
tions designed to influence the authority’s decision about a given project. By
increasing the authority’s investigating powers, its capacity or efficiency, or
by introducing explicit regulations governing the set of actions agents may
take before a proposed project is approved, the agent’s room for manoeuvre
is restricted. Hence, a higher « is associated with a stricter policy towards
potentially opportunistic behaviour.

In the second stage of the game, the profitability of a (potential) project
7 is revealed. Based upon project profitability and the established policy,
the agent decides whether to propose the project. If he decides to do so,
the agent may also make a (strategic) investment k. The investment has no
productive value. It may be interpreted as the cost of restoring the ex ante
situation; that is, k is the cost of blocking the project.

In the third and final stage of the game, the authority evaluates any
proposed project and decides whether or not to block it. A proposed project
will be blocked if and only if the change in public welfare following the project
- account taken of any strategic investment - exceeds the welfare standard as
set out in the policy decided upon in the first stage of the game.

Note that we do not allow the policy to be directly conditioned on the
investment k. A possible interpretation is that while the authority can ob-
serve the sum 7 + k it cannot distinguish between individual components.
Alternatively, k may be unverifiable, or the authority’s powers may have been



limited for some other reason.

2.1 Agent payoff
The agent’s gain is given by

I =7—C(k,a). (1)

Here 7 is a stochastic variable, the value of which is known to the agent
at the time when he makes his decisions about the project and the invest-
ment. Project profitability 7 is distributed on [z, 7], # < 0 < 7, according
to the distribution function F(7) with corresponding density function f(m).
If the agent decides to propose the project, he may make an (irreversible)
investment k£ > 0 at a (sunk) investment cost C'(k, ). Such an investment
consequently reduces the gain from the project. If no investment is made
investment cost is set to zero for all values of a, i.e. C(0,a) = 0. Invest-
ment cost is increasing in both size of investment and regulatory capacity;
in particular, Cy, C, > 0.7

The dependence of investment cost on regulatory capacity is meant to
capture the following idea: The investment involves actions that the agent
can take to increase the cost of reversing the project, or stopping it from
going through. £ only includes actions for which an agent will not be directly
penalised (that is, policy cannot be conditioned upon k). However, the set
of such actions from which the agent can choose may depend upon decisions
made by the authority. For instance, if the length of time required to reach a
decision on a particular case is reduced, only actions that can be implemented
quickly will have any effect. Alternatively, regulations may be put in place
that explicitly limit the behaviour of agents until a project has been approved.
In either case, agents will find it more difficult to inflict a certain welfare cost
of blocking a proposed project.

2.2 Public welfare

Policy is chosen so as to maximize public welfare. If no project is proposed,
public welfare is normalized to 0. If a project is proposed, and is allowed to go
through, the change in welfare W™ is given as the sum of project profitability

5We use subscripts to denote partial derivatives; in particular, Cj, £ %—% and Cp 2 g—g.

In a more general set up one might allow for the possibility that & could be observed
imperfectly, such that merger policy could (to a certain extent, or with some probability)
be made contingent upon k. In that case firms would face an uncertain cost of choosing a
positive k.



and the (external) effect on third parties W (in the merger example, third
parties would include consumers as well as competitors of the merging firms,
cf. Farrell and Shapiro, 1990):

W =7+ W~ (2)

The external effect is assumed to be a negative constant, i.e. W¥# < 0.7 To
make the problem interesting, we also assume that 7 < —W¥ < 7; in other
words, there is a positive probability for either of the events that (i) a project
is socially desirable (i.e., T+ W?% > 0) and (ii) that it is socially undesirable
(ie., m + W¥ <0).

While, in their set up, Besanko and Spulber (1993) considered a model in
which (in our notation) both project profitability 7 and external effect W
were state dependent, our assumption that W¥ is a constant is purely to sim-
plify the analysis.® Note, however, that if the external effect were observable
and verifiable - so that policy could be made dependent upon its realisation
- only the conditional distribution of 7 would be of any relevance. In par-
ticular, the distribution function F' could then be interpreted as describing
the distribution of 7 conditional upon the realisation (or, more precisely, the
authority’s assessment) of W¥; that is, F(r) = Pr(7 <« | WF).?

Note that the investment k£ has no welfare effect when the project is
allowed. If the project is blocked, however, the impact on welfare is

WP = —k, (3)

so that, as discussed above, k£ > 0 may be interpreted as the cost of reversing
the process and restoring the pre-project situation. This cost is saved if the
project is allowed to go through. Since we have assumed that C(k, «) is sunk
before the authority considers the merit of a particular project, investment
cost does not affect the decision about whether to block the project. The
project is accepted if and only if increase in public welfare is equal to, or
exceeds, the welfare standard; that is, if and only if

W=W"-W'=r4+WF'+k>W. (4)

"Since projects with 7 < 0 will never be proposed, restricting attention to cases in
which W¥ < 0 is without loss of generality.

8Extending the analysis to a stochastic external effect would be straightforward, at
least as long as the agent can observe the state of the world. Otherwise an element of
regulatory uncertainty would be introduced, as the agent could not perfectly foresee the
authority’s assessment of the external effect and hence its decision on the project (if the
agent is risk neutral this might not matter much).

9Under this intepretation one may consider the choice of welfare standard as a choice
of relative welfare weights, as in Spulber and Besanko (1993).
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As mentioned above, a larger W implies a stricter policy. Note also
that, since all policies involving W < W¥ lead to the same outcome (in
particular, any proposed project will be allowed and no investment will ever
take place), we can restrict attention to policies satisfying W > W10 A
policy is restrictive’ if it does not approve all proposed projects (i.e., W >
W¥E). Tt is "prohibitive’ if no projects are accepted.

A project is ’ex ante socially desirable’ (undesirable) if # + W% > (<)O0.
Note that if W = 0, implying the approval of all projects that increase public
welfare ex post, some ex ante socially undesirable projects will be accepted
when k£ > 0. Conversely, when investment takes place at equilibrium, setting
the welfare standard sufficiently above zero will be necessary to ensure that
only ex ante socially desirable projects go through. As will be shown below,
such a policy is in general not optimal.

3 Equilibrium analysis

In this section we consider subgame perfect equilibria of the game described
above. As is customary practice, we solve the game backwards. Since the
solution to the Stage 3 subgame is basically trivial (viz., the authority ap-
proves a proposed project if and only if the gain in public welfare meets
the standard), we proceed immediately to Stage 2, in which the agent make
project decisions.

3.1 Project decision

If the agent decides to propose a project he may at the same time make an
investment k. Since such an investments is costly it will be made only if
(i) it is needed in order to prevent the authority from blocking the project,
and (ii) the project remains profitable after the necessary investment has
been made. As there is no uncertainty about the outcome of the authority’s
decision about the project - given its choice of policy and the profitability
of the project - a profit maximising investment will be tailored such as to
just ensure that the project will be allowed. The necessary investment is
determined implicitly by the condition

T+WE+k=W. (5)

WWhen W < W¥(< 0), a project will be blocked whenever 7 + k < W — W¥ < 0.
However, a project with 7 < 0 will never be proposed, and k& > 0. Consequently, under the
above assumption, all projects with positive profititability will be proposed, and there will
be no need for strategic investment to prevent the authority from blocking the project.



Now, define 7% as follows:
™ —CW — 7t —W¥ a) =0. (6)

7% is the level of project profitability at which the agent is indifferent between
not proposing the project (and earning a reservation payoff of 0), and propos-
ing the project and making the necessary investment to allow the project to
go through. For m < 7%, the profit maximising strategy is not to propose
the project. Note that " is increasing in both the welfare standard W and
regulatory capacity «; in particular,

dﬂ'L Ck
—_— = > 0, 7
dW 1+ Cy (7)
drt C,
G T o1xa Y (®)
Next, define 7V by
v + WP =W. (9)

7V is the level of project profitability at which no investment is necessary to
have the project accepted. Consequently, for 7 > 7V the agent proposes the
project but make no investment, while for 7 < 7V strategic investment will
be required to have a proposed project accepted. Note that 7V is increasing
in the welfare standard W, but is independent of regulatory capacity «; in
particular,

U
— - (10)
dnV

We have the following result:

Proposition 1 Assume that policy is restrictive but not prohibitive. Then
(i) not all projects with positive profitability will be proposed, i.e., 7 > 0; and
(i) strategic investment takes place in some contingencies, i.e., 7V > gk,

Proof. Let II(r) = 7 — C(W — 7 — W¥ «a). From the assumptions
concerning C', it follows that II is increasing and continuous. Then, since
I(0) = —C(W — W¥ a) < 0 and II(7Y) = 7V — C(W — 7V — W¥ a) =
W —W¥ > 0, there exists a unique solution 7” to Equation (6) that satisfies
O<al <7V, m

10
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Figure 1: Agent’s project decision

An example of the outcome of the agent’s project decision is illustrated
in Figure 1. In the example, we have assumed 7% < —W¥ < 7V < 7.
However, more generally, we may have ¥ = —W?¥ depending upon whether
W = 0. We also can not rule out the possibility that 7 > —W¥# (implying
that only ex ante socially desirable projects would be allowed), but note that
this would require W > 0; in particular, if the welfare standard is set at
the first best level, i.e., W = 0, then some socially undesirable projects will
be accepted. Lastly, there is the possibility that no projects are profitable
enough to be accepted without strategic investment taking place; that is, if
W is sufficiently large, we may have 7V > 7.

Note that an implication of the above result is that full separation is
not an equilibrium feature. The reason is straightforward: while project
characteristics are continously distributed the agent’s action choice is binary.
Hence, while the agent’s decision reveals whether project profitability is above
a certain threshold, its exact value is not disclosed.

3.2 Optimal policy

Initially, at Stage 1, the authority has to take into account the costs of imple-
menting a particular policy. We assume that this cost depends on regulatory
capacity only. In particular, the cost of establishing a regulatory capacity
a is g(a), where g is a strictly increasing and convex function, i.e., ¢’ > 0,
g” > 0. We think of g as representing the additional, direct and indirect, cost
of providing the authority with extra resources, or with introducing specific

11



regulations, that are deemed necessary to combat opportunistic behaviour,
but would otherwise not be warranted.

Then, assuming that the agent responds rationally to the choice of policy,
as described above, when 7V < T expected public welfare from a policy
{a, W} is given by!!

U

Q(W,a):/[W—C(W—W—WE,Q)—FWE] dF(m) (12)

L

—l—/ [7? + WE] dF (7) — g(«).

U

The interpretation is the following: When project profitability falls below
7% the project does not take place and both agent profits and public welfare
equal the reference level of 0. When project profitability falls within the
range [rl, V] the project is proposed and the agent invests so as just to
ensure that the project is not stopped. Public welfare equals the sum of
the agent profits (taking into account the costs of strategic investment) and
the external effect on third parties. When project profitability exceeds mV
the project is proposed but no investment is necessary to have the project
approved. Consequently, in this event, public welfare equals the sum of
project profitability and the external effect. The cost of policy g has to be
born regardless of the realised value of project profitability.
Expected public welfare may alternatively be written

Q=Pr(7 >-W") - E(7®+W" |7 >-WF) - / WP — x| dF ()

L

(13)

—/C(W—WE—W,OA)dF(TF)—g(Oé).

The first element on the left-hand side now constitutes expected gross gain
from all ex ante socially desirable projects. From this three types of costs
must be subtracted. In addition to the cost of establishing an enhanced

1We shall throughout restrict attention to cases in which (when the optimal policy is
not prohibitive) there are some projects profitable enough that no strategic manipulation
is necessary to ensure that they will be allowed; that is, 7¥ < 7. Extending the analysis
to the case 7V > T is straightforward and leads to similar results.

12



regulatory capacity, g(«), there are two sources of inefficiency. First, there
are projects that are ex ante socially undesirable (albeit privately profitable),
but which will nevertheless be approved.!? The cost of these are captured
by the second element in the expression. Second, there is wasteful strategic
investment undertaken for projects with profitability falling in the range
[wF,7V]. This cost is captured by the third element.

This delineation between types of costs may be related to the disctinction
made between categories of ’influence costs’. Milgrom and Roberts (1988),
for instance, distinguish between three types of such costs. Firstly, there are
costly activities aiming at affecting the distribution of benefits rather than
creating value. In our model, strategic investment falls within this category.
Secondly, there are costs of making suboptimal decisions as a consequence of
influence. The cost of allowing ex ante socially undesirable projects may be
categorised here. Lastly, there is degradation of performance from limiting
influence activities. The cost of regulatory capacity may be considered within
this particular category.

In studies of influence costs, it has typically been found that, although
all three categories of costs are allowed for, only one or two will be present
at equilibrium. As we shall see immediately below, this is not the case in our
set up. Here, all types of costs may, an often will, be present at equilibrium.

The optimal policy is the set of values of &* > 0 and W' > W¥ that
maximises expected public welfare, or, alternatively, minimises total costs.
The first-order conditions for an interior solution may be written:'3

U

L

W —WEf(ﬂ'L)ZiW:/C’de(W) (14)
L ™

a —WEf(wL)%: / CodF () + ¢ (15)

L

The left-hand side of the two equations show the gain, and the right-
hand side the cost, of a stricter policy. On the one hand, increasing the
welfare standard (or regulatory capacity) leads to fewer low-profit projects
being proposed. Since, for marginal projects, the entire gross profits are
dissipated on costly investments (i.e., 7 — C = 0), the net welfare gain from
stopping these equals the (absolute) value of the external effect on third
parties (—WF). On the other hand, a stricter welfare standard (or a larger

12In the case that 7% > —W¥, the inefficiency is associated with ex ante socially desir-
able projects being blocked.
13Second-order conditions for a local maximum are discussed in the appendix.
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regulatory capacity) increases the opportunistic efforts required to ensure
that a proposed project will be allowed to go through. In the consideration
of an increase in regulatory capacity the additional policy costs must be taken
into account also.

We have the following result:

Proposition 2 An optimal policy is restrictive; that is, W' > WE.
Proof. Since 7V = 7% = 0 when W = W¥, we have

OUWYF )
oW

Ck(0,0é)

= -WEH0)5 + Ci(0, )

> 0. (16)

Consequently, W > W¥ at equilibrium. m

The intuition for this results is the following. When W = W, implying
that any project with a positive project profitability will be approved, strate-
gic investment never takes place. Consequently, raising the welfare standard
marginally has no first-order effect on strategic investment costs. However,
an increase in the welfare standard does lead to a first-order gain due the
reduced incidence of ex ante socially undesirable projects. Hence an entirely
permissive policy is never optimal.

While we conclude that an optimal policy is always restrictive, we cannot
rule out the possibility that it is prohibitive. By banning projects completely
a no-change in public welfare can be ensured; no projects will be proposed
and no strategic investment will be undertaken, and hence no costly increases
in regulatory capacity are necessary. In particular, we have Q(o0,0) = 0.
Consequently, for a non-prohibitive policy to be optimal we need Q(W, ) >
0 for some a > 0 and W¥ < W < .

If the optimal policy is prohibitive, obviously no increase in regulatory
capacity is warranted. However, o* = 0 is possible also when optimal policy is
not prohibitive. The reason is that the costs of increasing regulatory capacity,
including those resulting from induced strategic investment, may well exceed
the gain from discouraging welfare-reducing projects. This will be the case
if the external effect on third parties is sufficiently small compared to the
marginal cost of strategic investment and regulatory capacity.

To investigate this possibility in more detail, as well as deriving other
more precise results, we need to add more structure to our problem. We
proceed, therefore, by considering a series of examples. We start with an
example that will serve as a base case.
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4 An example

Our first example has essentially linear technologies. In particular, we assume
that 7 is uniformly distributed on [0, 1], so that F(r) = 7 and f(7) = 1.
The assumption concerning the external effect on third parites - introduced
to avoid a trivial problem by ensuring that some, but not all, projects are
potentially welfare increasing - then becomes —1 < W¥ < 0. Furthermore,
we let C'(k, ) = [c+ o] k, with ¢ > 0, and g(a) = ya, with v > 0.

Under these assumptions, we find from the implicit definitions of 7* and
7V in Equations (6) and (9):

b= ST wowE), (17)
l4+c+a
=W - W¥E. (18)

Inserting the above expressions into the definition of expected change in
public welfare, given in Equation (12), and simplifying, leads to

T L [wE]Q}] v (19)

From this expression, the first-order conditions for an optimal policy are
easily derived:'*

o0 c+a -

oW 1trcra’ 0 (20)
15.9) -1 o 2 -
a_a:m{[w] —[W}}—v—o. (21)

As is evident from Equation (25), and confirmed by the condition in
Equation (20), expected public welfare is minimised at W = 0. It follows
that 7% < 7V = —WPE. So, we have the following result:

Proposition 3 Assume F(w) = 7, C(k,a) = [c+ o]k and g(a) = ~a.
Then, if the optimal policy is not prohibitive, the welfare standard is set at
its first best level, i.e., W' = 0. Some ex ante socially undesirable projects
are approved and strategic investment takes place at equilibrium.

141t is straightforward to check that the second-order (local) conditions for an interior
maximum are satisfied; see the appendix for details.
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Given that W = 0, Equation (21) reduces to

1
1+e+al’y=3 B (22)
We can use this condition to solve for the optimal regulatory capacity, which
becomes

E

V5

For « to be positive, we need —W¥# > /2y [1 + ¢]; that is, unless the gains
from stopping marginal projects (viz., their external effect on third parties)
are sufficiently large, it is not worthwhile to undertake costly expansions of
regulatory capacity. It follows that, for an interior solution to exist at which
a* > 0, we have the following restriction on parameter values:

V2yl+d<-wP <1, (24)

a* = max{0, — 1+ ]} (23)

which implies ¢ < \/% —landy< 1.
Bl
We summarise the above discussion in the following result:

Proposition 4 Assume F(w) = 7, C(k,a) = [c+ o]k and g(a) = ~a.
Then, if the external effect on third parties is small relative to the costs
of strategic investment and requlatory capacity - in particular, if —W¥E <
V27 [1 + ¢ - optimal regulatory capacity equals the first best, i.e., «* = 0. If
a* > 0, optimal requlatory capacity is larger the smaller are the marginal cost
of strategic investment (c) and the marginal cost of requlatory capacity (7y),
and the larger is (the absolute value of ) the external effect on third parties

(—W?).

Note that, when —W?¥ < /271 + ¢|, optimal policy equals first best
policy; there is no increase in regulatory capacity and projects are approved
if and only if they are welfare enhancing. In Figure 2, parameter values
(¢,7) that satisfy the condition —W¥ = /2y [1 + ¢| are plotted for the case
WE = —0.5; consequently, W' = a* = 0 for parameter values above the line,
and W' = 0 < a* for parameter values below.'?

As pointed out in the previous section, the authority, by setting a suf-
ficiently high welfare standard W, can always guarantee the reference level
of no change in public welfare; in particular, 2(co,0) = 0. Consequently,
to ensure that the policy {0, a*} is in fact optimal, we need expected public

15 A5 is easily ascertained (see below), a prohibitive policy is never optimal when W% =
—0.5.
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Figure 2: \/2v(c)[14+ ¢ = -W¥ W¥# = —0.5

welfare from this policy to be non-negative. Specifically, for the case in which
a* > 0, we need,'°

1 1
Q(O,a*):§+[1+c]’y+ 1+\/27+§WE WwE > 0. (25)

Clearly, this constraint restricts further the set of parameter values that
are consistent with an interior equilibrium. To see this, note first that

Q (07 Oé*)‘WE:,1 = [1 + C] Y= 2’)/ < 07 (26)

where the inequality follows from (24). It follows that the policy {0, a*},
with o* > 0, is optimal only if —W?¥ is not too large (in other words, if the
external effect on third parties is large compared to project profitability, a
complete ban on projects (i.e., W = oo) would be in order). Furthermore,
we have

. 1
Q0,07 e ympg =5 + 1+ oy = V27 (27)

Note that the expression in Equation (27) is negative for ¢ = 0 and v = 1.
Therefore, even when the external effect on third parties is relatively small, a

16For the case a* = 0, the corresponding condition is 2 (0,0) = %+WE+1—iC [WE] ? >0,
which implies similar conclusions to those discussed below.
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permissive policy is optimal only if the marginal cost of regulatory capacity
is sufficiently small and the marginal cost of strategic investment sufficiently
large.

Lastly in this section, we note that at (an interior) optimum expected
public welfare is increasing in the marginal cost of strategic investment (c)

and decreasing in the marginal cost of regulatory capacity () and the exter-
nal effect (—WFE):

dQ2(0,a*)
e —7>0 (28)
dQ (0, ) 2WE
) et = <0, 29
™ o (29)
dS2 (0,0é*) E
S A 2 .
= FWE /27 >0 (30)

5 Costs of strategic investment

A notable feature of the above example is that while opportunistic behaviour
may be met by an increase in regulatory capacity the welfare standard is not
affected; that is, the optimal standard is set at the first best level and any
proposed project is allowed if and only if it leads to a gain in public welfare.
In this section and the next we extend the example to investigate the robust-
ness of this result. We start by considering a more general formulation for
investment costs. In the next section we consider more general distributions
of project types.

Assume now that the costs of strategic investment take the form C' (k, o) =
[c+ a] kP, with 3 > 0. Then Cy, = Blc+ o]k’ L and C = B8 — 1] [c + o] kP2,
implying that C(k,«) is convex (concave) in k if 5 > 1 (5 < 1). We retain
the other assumptions of the example analysed in Section 4; in particular,
we let F((r) = 7 and g(a) = ~va.

Under these assumptions, inserting the relevant expression in (12) and
simplifying, we find

=3 {1+ W = [ W - g 7t - W) -0 (31

The first-order conditions for an interior optimum become!”

. g _
i == R

(32)

17 Again, discussion of second-order conditions are relegated to the appendix.
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1+ B WE

1 E L8+
V=W —r] T T

1+8

=1, (33)

where we have used the following results, derived from the definition of 7%
in (6),

drt B Brl 34
AW~ W —WF —[1—g]xt’ (34)
L e (35)

doo W —WE —[1 - f] 7L’

Since W > W¥ and hence 7% > 0, for Equation (32) to be satisfied we
need the expression in brackets to equal 0. It follows that, when 5 # 1, the
solution for 7% is uniquely given by

1 _

Assuming that o > 0, we can then find a closed-form solution for W
from Equations (33) and (36);'®

W= %{ﬁ B4 1]7)7. (37)

From this expression, we derive the following result:

Proposition 5 Assume F(r) = m, C(k,a) = [c+ o] kP and g(a) = ~ya.
Then, if the optimal policy is not prohibitive, W 0= pg2=21

Consequently, raising the welfare standard above the first best level is
optimal if the investment cost function is convex, and vice versa. The in-
tuition for this is the following. When the welfare standard is raised, the
gain comes from the discouragement of socially undesirable projects while
the cost is associated with higher manipulative effort exerted by those firms
that do act strategically. When [ is large, the investment cost curve is steep
and hence the discouraging effect on projects that are on the margin of being
privately profitable is strong. Also, when [ is large, marginal costs are falling

18Tn the case that a* = 0, we can use Equations (6) and (32) to derive the condition

8
c [%W] = 7l > 0. The analysis of this case leads to similar conclusions to those

reported for the case a* > 0.
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Figure 3: W (8); v = 0.01 (solid), v = 0.05 (dashed) and v = 0.1 (dotted)

off over the range of projects for which strategic investment occurs and so
the increase in cost from higher investment is on average small. Therefore,
as the gain from increasing the welfare standard tends to be large relative to
the cost, a higher standard is called for. Figure 3 displays W as a function
of 3 for some numerical examples.'

The optimal value of o becomes

o = maX{O,%{ﬁ 8+ 1)9y7 [~oWE — (5[5 + 1)} - } (38)

which we have derived from Equation (6) after substitution of the closed-form
solution for 7% (found by substituting the expression for W in Equation (37)
into Equation (36)):

= W % (B8 + 177 (39)

The relationship between a* and (3 is quite complicated also. For very
small values of (3, as well as for large values, the optimal regulatory capacity
is small. For intermediate values of 3, however, optimal regulatory capacity
is larger.

91n all of these examples, a* > 0 and 0 < 7% < 7Y < 1 can be satisfied by suitable
choices of parameter values.
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Figure 4: o*(8); W¥ = —0.5, ¢ =0, v = 0.01 (solid) and v = 0.05 (dotted)

What is perhaps more interesting, however, comparing Figures 3 and 4, is
the relationship between optimal policy and the cost of regulatory capacity.
More generally, we have the following result:

Proposition 6 Assume F(m) = m, C(k a) = [c+alk? and g(a) = 7a.
Then, if policy is not prohibitive and o > 0, optzmal requlatory capaczty a*
is decreasing in 7y, while the welfare standard W is increasing in~y if W' >0
(B > 1) and decreasing in vy otherwise.

Consequently, we find that, in this case, there is a certain substitutability
between regulatory capacity and welfare standard. In particular, if regulatory
capacity becomes more expensive, and so should be reduced, the welfare
standard will be distorted further away from the first best. In this sense,
increasing regulatory capacity and distorting the welfare standard are policy
alternatives.

6 Project profitability

In the last of our examples, we investigate how the distribution of project
profitability may affect the choice of policy. In this section we assume that
project profitability is distributed on [0, 1] according to the distribution func-
tion F'(m) = 7, p > 0. p = 1 corresponds to the uniform distribution
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considered above. When p < 1, relatively more probability mass is put on
low realisations of m; that is, the distribution is skewed towards less prof-
itable projects. Conversely, when p > 1, projects with a high profitabil-
ity are relatively more likely than projects with a low profitability. Other-
wise we retain the assumptions of the linear example; in particular, we let
C(k,a) =[c+ a]k and g (a) = va.

Substituting into the expression for expected public welfare in Equation
(12), and solving, we find

p
QW.a) = L+ WE—wr [%1 W —w*]’ (40)

c+ « c+ao ’ p+1
—15 W -wk — ~a.
+p+1{[1+c+a} }r ] e

Note that, since ¢ always occurs additively with «, and since regulatory
capacity costs are linear, under the assumption that the optimum solution is
interior (in particular, o > 0) we can without loss of generality set ¢ = 0;
specifically, a given increase in ¢ will merely reduce a* by the same amount.
The first-order conditions for an interior solution may then be written:

—p W [%rjua{[ljar—l}W—WE}:o, (41)

_{ o yFHMﬂﬁWi4yﬂp+{[<y}p_1}ﬁV—zTVH (42)

l1+a [1+a) _l—i-a 1 p
+{Li‘ar—1}p%ﬂ B

Using Equation (41) to simplify the expression in Equation (42), the two
first-order conditions reduce to:
_pWEOépfl

— =W -W¥ 43
14 a) —ar ’ (43)

14+« 1+

{{ ; TH_HH;}W—WE}’JHﬂ[ﬂﬂ]- (44)

We have not found closed-form solutions for the policy variables. Indeed,
it is difficult to make use of the above relationships analytically. We proceed,
therefore, by means of numerical methods.
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Figure 5: W (p); WE = —0.5, ¢ = 0, v = 0.01 (solid), v = 0.015 (dotted)

Figures 5 and 6 display the optimal p¢ pohcy {a*, w } as a function of p
for two partlcular numerical examples. W is decreasing for all values of p;
in particular, W' = 0 <= p < 1. o*, however, takes on its maximum value
for p close to 1 and is monotone on elther side of the maximum.

The above results appear to be robust for a wide range of parameter
values. We suggrest, therefore, that a high welfare standard is optimal when
projects are more likely to be of low rather than of high profitability, and vice
versa. The intuition for this result is the following: The benefit of raising
the welfare standard is that fewer ex ante socially undesirable projects will
be proposed. The cost of such a policy change is that more effort is wasted
in the event that strategic manipulation does occur. In relative terms, the
gain is large when the incidence of low-profitability projects is high and
correspondingly small when the incidence of such projects is low.

A comparison of Figures 5 and 6, reveals that, while the optimal regu-
latory capacity a* is decreasing in the marginal cost of regulatory capacity
7, the optimal welfare standard W is increasing in v when it is above the
first best level (i.e., W > 0), and decreasing otherwise. Consequently, also
in this example we find that as regulatory capacity is used less the welfare
standard is used more.
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Figure 6: a*(p); WP = —0.5, ¢ =0, v = 0.01 (solid), v = 0.015 (dotted)

7 Conclusion

We have considered a setting in which projects involving private benefits and
public costs are subject to government approval. The decision about whether
to approve a proposed project is made in a decentralised fashion by comparing
its costs and benefits to a predetermined standard; a project is approved if
and only if the net welfare gain exceeds a certain threshold. Importantly,
we introduce the possibility that parties proposing a project can take costly
actions that affect the enforcement agency’s assessment of the project; that
is, the bureaucratic decision rule may potentially be subject to opportunistic
manipulation.

We have found that, notwithstanding the costs of having regulatory deci-
sions distorted, specific measures introduced to make opportunistic behaviour
difficult may not be warranted. Such measures carry their own costs, not
only because they restrict private actions, or because they involve enforce-
ment cost, but also because, by raising the stakes, they lead to more waste in
those cases in which opportunistic behaviour inevitably does occur. Measures
to combat opportunistic behaviour are optimal, therefore, only if the exter-
nal effects involved are large compared to the costs of increasing regulatory
capacity.

We have found also that in the presence of potential manipulation it may
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be optimal to adjust the standard by which decisions are made. However,
whether the standard should be reduced - so that obtaining approval becomes
easier - or whether it should be raised, depends finely on the particularities
of the problem. Compared to the first best - i.e., a case in which opportunis-
tic behaviour is not an issue - raising the standard tends to be optimal if
private benefits are more likely to be low than high, and if the private cost of
opportunistic behaviour increases rapidly with the intensity of such efforts.
Lastly, we have detected a certain substitutability between increasing
regulatory capacity and adjusting the welfare standard. In particular, if
regulatory capacity becomes more costly, and so should be reduced, it is
optimal to distort the welfare standard further away from the first best.
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A Second-order conditions

The (local) second-order conditions for an interior solution to the authority’s
problem of finding an optimal policy are

2
jWQQ <0, (45)
9*Q
a2 <0, (46)
2 2 2 2
CATKELES ROS U g (47
oW 0a? | W

evaluated at {a*, W }. Troughout we have assumed that these conditions
are satisfied. It turns out, however, that it is in general difficult to relate
these conditions to the underlying primitives of the model. Here we briefly
consider this problem.

In order to simplify expressions, we define the following probabilities and
conditional expectations:

p" = Pr(r<at) =F (") (48)
pY = Pr(n<7Y)=F(aY) (49)
= E{C(W-W"—ma)|r" <7<’} (50)

C
C; = E{C;(W-WF—ma)|r"<m<z’}, i=ka (51)
Cy = E{Cy(W-W"—ma)|r" <r<7"},i,j=ka (52)
The first-order derivatives of expected public welfare, as given in Equation
(12), can then be written:

M _ e

W = BTG [pU - pL] 6; (53)
o0 8pL _ ,
e = —WE% - [PU —pL] Co—9g (a), (54)

while the second-order derivatives are:

Y o*p* op¥ op* =
>*Q *pt op* = "
w = —WE 822 + C{; 81; - [pU - pL} Caa - g (Oé), (56)
aQQ 62 L a L —
oo~ 8a§W + G a% = [p” = p"] Cas, (57)
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where we have defined C} = Cj, (0, @) and CF = C; (W — WP — 7l a).
We have

op" PN
o - >0 58
ow s )aw (58)
op" ot
e f(m )% >0, (59)
ap” oY
o = > 0 60
ow s )aW (60)
and, furthermore,
82 L , 87TL 2 827TL
_p2 = f (=) [—_} + f (") —=; (61)
ow ow oW
o%p* 1 (. L or' 1’ L ol
oz =1 () {%] 1 () 5 (62)
82pL ’ L aﬂ'L 67TL I 8271'[’
Woa Do AT — 63
ioa ) Gaaw ) g (63)
From the implicit definition of 7% we find
2L
Ot Cw o
ow? 14 Cy]
Ot Caal+ Ci)? = [1 4+ O] [Ca + Ci] Cra + CrxCoCy (©5)
da? 1+ G ’
aQﬂ'L Cka [1 + Ck] - Ckaa
— = B , (66)
0a0W [1+ Cy]

where Cy, Cy, Ciiy Coa and Ci, are evaluated at k =W — W — rt.

It is clear that the second-order conditions do put restriction on admissible
functional forms. However, the relationship between these conditions and the
underlying primitives of the model does not seem straightforward.
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A.1 Linear technologies

Assume F(7) = m, C(k,a) = [c+ a]k and g(a) = ya. Then second-order
derivatives of expected public welfare €2 reduce to

0%Q) c+ a
aWQ__1+c+a’ (67)
0%Q 1 2 2

= Wl — [W¥ 68
= [chg{m e}, (68)
2 — —_
. L w (69)

Woa [1+4c+a)?

Note that % < 0 for all admissible values of o and W, while ‘3272 <0
and%zoa‘cW:O.

A.2 Non-linear investment costs

Assume F(r) = 7, C(k,a) = [c+ o] kP and g(a) = ya. Then, at a point
where the first-order conditions are satisfied, the second-order derivatives of
Q) reduce to

70 1-p WE ork1?

o B {HWHB—HWEH@W]’ (70)
520 B—1[WE dnt1?

= (™)
*Q - ldrtdr"
0adW B AW da’ (72)

SQWQQ < 0 follows from the fact that 0 < 7% = —W¥ — ﬁW < —W¥, while
ngS} < 0 follows from the facts that W2 < 0, W > WF¥ and W 2 0 <= 3 =
1.

The condition

2 2 2 2
rose [0, 2
oW~ 0a? OW da
is equivalent to
B B
{1—W:] {1—1—_ W }21. (74)
W W+ [6—-1WF
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To see that this is satisfied, note that W {W +[B—-1WE } < 0, and hence
the above expression is equivalent to

(W — WE] [W + pWE] < W {W +[5 - 1] W¥) (75)

which is clearly true.
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