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Abstract

We present a dynamic model in which an employee of a firm searches for business projects
in a changing environment. It is costly to induce the employee who found a successful project
in the past period to search for a new project. Past success can therefore result in profit-
reducing corporate inertia. Still, when the firm chooses to counteract the reluctance to search
by increasing the power of the incentives, it stimulates initial search efforts and results in
higher profits. Corporate restructuring and increasing the employee’s authority over time
are means to alleviate inertia but may undermine initial search incentives.
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1 Introduction

Innovation is a main source of competitive advantage and a key determinant of survival in
many industries. Innovation may, however, require costly adjustments within the organization,
and it may therefore be difficult to motivate employees to embrace change and actively pursue
innovation (Henderson and Clark, 1990; Henderson 1993). Empirical evidence suggests that
successful firms are particularly prone to maintaining the status quo for too long, and that they
thereby miss out on new business opportunities; see Chesbrough, 2003, and the references cited

therein.

In this paper we develop a simple dynamic principal-agent model to analyze the tension between
success and innovation. In the first period a firm hires an employee to search for and implement
an innovation, that we will call a “project.” If the employee does not find a profitable project, she
will search again for a project in the second period. The situation is different if the employee finds
a successful project in the first period. Then, if there is a non-negligible probability that the first-
period project will continue to be successful, she will be reluctant to invest effort in searching for
a new project. Thus, success represents an obstacle to innovation caused by moral hazard. This
is consistent with the argument in the organization literature that past investments in current
competencies prevent firms from adopting competence-destroying innovations (Leonard-Barton,

1992; Levinthal and March, 1993; Tushman and Anderson, 1986).

An example of the type of problem that we address in this paper is provided by Tripsas and
Gavetti (2000), who give a detailed account of Polaroid’s difficulties in the transition from analog
to digital imaging. By the 1970s Polaroid had developed a very profitable instant photography
business centered on three core ideas: i) long-term and large-scale R&D projects, ii) the value of
paper prints and high picture quality, and iii) third-degree price discrimination, where cameras
were sold cheaply and complementary prints were expensive. This business model turned out to
be ill-suited for the digital imaging business, which is characterized by rapid innovation cycles,
profit margins on cameras rather than prints, and consumers who place limited value on the
superior quality and tangible nature of a conventional photo. While the management at Polaroid
invested heavily in digital technology, they refused to change the underlying business model based
on the three core ideas. This led to a near-failure of the company’s digital imaging business, and
it took until 1998 for Polaroid to radically change its strategy. Apparently, the change came too
late: on October 11, 2001, Polaroid Corporation filed for Chapter 11 bankruptcy protection and

almost all of the company’s assets were sold off. It is, of course, unclear whether Polaroid would



have ever been able to successfully make the transition to digital imaging, but the management’s
reluctance to give up the existing business model and search for one better suited to the new

environment certainly added to Polaroid’s difficulties.

While the causes of inertial tendencies in successful firms have been studied extensively, there
is very little work on the role of economic incentives in facilitating change. Indeed, Kaplan
and Henderson (2005) argue that the organization literature and the economics literature on
incentives belong to different domains and that bringing them together represents an important
challenge. We contribute to this line of research by identifying a mechanism that explains why
monetary incentives are ineffective in promoting change in successful firms. In the analysis we
adopt the assumption that the parties contract only on the project outcome, for example, because
the management does not observe the details of the project. Introducing a monetary bonus to
stimulate searching has the undesired effect of also increasing the employee’s payoff from not
searching because the first-period project may continue to be successful. We show that this
increases the informational rents that the firm has to pay to the employee to induce searching.
Note that this problem is particularly pronounced in successful firms because their first period
projects are more likely to also be profitable in the second period than those of unsuccessful
firms. This provides a rather different view of the problem of using monetary incentives to
mediate change than the perspective adopted by Kaplan and Henderson (2005) who argue that
the changes in the environment that elicit the need to transform the organization also make it

difficult for management to design efficient incentive schemes.

The increased cost of inducing search activities following first-period success can trigger one
of two different reactions from the firm: either it will increase performance-based salaries to
encourage the employee to conduct a search or it will refrain from offering monetary-based
incentives. The former option creates a larger economic rent for the employee. Thus, the firm
frequently does not elicit search activities even when this means that the joint second-period
surplus will be lower than that reached in the case of first-period failure. We refer to this
excessive reliance on the first-period project as inertia. It is shown that the low salary level
associated with inertia reduces the employee’s first-period search efforts and diminishes total

firm profits.

As a means of preventing inertia, we first discuss several forms of organizational change, such
as the restructuring of tasks, job rotation and intermittent employee replacement. For example,

job rotation in the second period forces all employees, including those who were successful in the



first period, to look for a profitable project in their new area of responsibility. We show that the
firm can benefit from job rotation in the second period but that the optimal policy is not always
time-consistent. Indeed, there are circumstances in which the optimal policy is not to rotate
jobs, even when doing so would boost second-period profits. Therefore, a firm risks changing
its organizational structure too often, thereby undermining employee incentives to search in the

first period.

In an extension of the model we analyze an alternative policy that counteracts inertial tendencies
by delegating part of the authority over project choice to the employee, a decision that increases
her private benefits from the project. For example, the employee may be given the opportunity
to learn a new technology, pursue a project in which she has intrinsic interest, or enjoy other
perks. The analysis shows that the delegation of authority takes on a different role in each
period. In the second period, the firm delegates more authority to the employee to reduce
the cost of inducing search activity. However, as with job rotation, this may undermine the
employee’s incentives to search in the first period. This problem can be alleviated by delegating
a sufficient level of authority to the employee in the first period as to increase the second-period
wage in case of success. While this decreases second-period profits, it serves as an additional
reward for success for the employee which, in turn, increases the first-period search efforts and

the firm’s total profits.

Our paper is related to several bodies of literature in both economics and management. Boyer
and Robert (2006) also consider a two-period principal-agent model. In the first period a project
is implemented, and in the second period an alternative project becomes available. If the
profitability of the alternative project is private information to either the agent or the principal,
making use of the information can result in additional rents to the agent.! For that reason, the
principal may decide not to use the information and to continue the first-period project instead;
this outcome is defined as inertia. As in this paper, inertia arises as the result of the principal’s
attempt to reduce the agent’s informational rents. However, Boyer and Robert’s model cannot
capture why successful firms are particularly vulnerable to inertia. Furthermore, the authors do

not discuss organizational solutions to the problem of inertia.

Scholars in evolutionary economics have extensively investigated cognitive reasons for inertia
within organizations. Nelson and Winter (1982) and Dosi (1982), among others, have stressed

how scientists and engineers tend to myopically focus on existing technological trajectories and

!This can happen either because the principal has to commit to not exploiting the information or because the
agent has to be given incentives to reveal that information.



paradigms, overlooking opportunities that may lie outside their search scope. While the latter
is undoubtedly an important motivating force behind organizational inertia, our model provides

a complementary explanation based on an agency problem.

The decision to adopt a major innovation has important redistribution effects within the organi-
zation. The economics literature has argued that such decisions are liable to influence activities
by the involved parties (Meyer et al., 1992; Milgrom, 1988; Milgrom and Roberts, 1988). Such
efforts divert resources from more productive uses, slow down the decision-making process, and
sometimes prevent organizational change altogether (Schaefer, 1998). Furthermore, the parties
negatively affected by the introduction of the innovation may try to improve the existing tech-
nology to convince decision-makers to keep supporting it and to thereby maintain the status
quo (Rotemberg and Saloner, 1995; Fosfuri and Rgnde, 2009). Again, because our model does

not build on intra-organizational conflict, we offer an alternative explanation for inertia.

More generally, our analysis is related to the literatures on dynamic moral hazard and on del-
egation. In dynamic models of moral hazard, the incentives in a given period depend on past
outcomes during the employment relationship - for example, to provide inter-temporal insurance
to the agent (Rogerson, 1985), to take changes in the agent’s wealth into account (Fudenberg et
al., 1990), or to match outside offers that reflect the available information regarding the agent’s
ability (Holmstrom, 1999); see Bolton and Dewatripont (2005) for an excellent exposition of this
literature. A key difference between this literature and our approach is that past success in our
model increases the agent’s payoff from shirking even for fixed monetary incentives. Our paper
is also related to the literature on delegation and endogenous information acquisition in agency
relationships. Starting with the seminal contribution of Aghion and Tirole (1997), a number of
papers have studied how, for example, delegation of authority to the agent or of veto-rights to
the principal can ensure the dual purpose of efficient ex-ante acquisition and ex-post use of infor-
mation (Szalay, 2005; Liu, 2005; Mylovanov, 2008). Here we abstract from problems related to
the efficient ex-post use of information and focus solely on the role of delegation for information

acquisition. However, unlike in the aforementioned literature, we do this in a dynamic context.

The paper is organized as follows: Section 2 presents the basic model, defines inertia and explains
when it arises, and discusses ways to reduce it. Section 3 analyzes a dynamic policy of delegation,

and Section 4 offers concluding remarks.



2 A Model of Organizational Inertia

Consider a simple dynamic model of moral hazard where the agency problem in each period is
formulated as a search process similar to the one used in Aghion and Tirole (1997). In each of
two periods, t = 1,2, a firm can pursue one of infinitely many ex-ante identical projects with a
duration of one period. The projects that we have in mind represent a significant innovation.
They are not limited to new products but also include improvements to the production process,
marketing, or distribution systems. In each period only one of the projects is of positive value.

This project is denoted by xj. All other projects yield non-positive values for the firm.

An employee is hired for two periods to acquire information in order to identify x; and to imple-
ment the project if a project is pursued. Unlike in Aghion and Tirole (1997), the management
of the firm is thus assumed to not be involved in the search process; e.g., because they do not
have the time or the ability required to do this. The employee’s information acquisition yields
a signal about z}, Z;. The signal is correct with probability ¢; and incorrect with probability
1 — ¢¢. If the signal is incorrect, each of these projects with non-positive value is signalled with
equal probability. Because there are infinitely many projects, each of these projects is signalled
with probability zero, allowing us to abstract from learning from past failed projects. Acquiring
information is costly for the employee, and her private cost %’yq,? is increasing in the expected
quality of the signal. The owners of the firm observe the outcome of the project but neither the

exact nature of the project nor the search intensity g.

After the project is selected, the employee observes whether the project is of positive value or
not. A project that is of non-positive value for the firm also is of non-positive value for the
employee. She has no interest in pursuing such a project and reveals the value of the project
truthfully. The project is then scaled down to a minimum (a switch to a different project is
impossible at this stage), and the firm and the employee each receive a payoff of zero. If the
project of positive value is selected, it is fully implemented. The value of a fully implemented
profitable project in period ¢ is B; > 0, ¢t = 1,2. A certain fraction of this value, (1—60) By, cannot
be extracted by the firm but instead is privately appropriated by the employee. The employee’s
benefit can be monetary or non-monetary in nature. For example, if implementing and running
the project involves an additional moral hazard problem, (1 — 6)B; could be an informational
rent that the firm pays to the employee in order to realize the gross value By. Alternatively, it
could be that the employee runs the project in the way that is best for her career rather than

doing what is in the best interest of the firm’s owners. We assume that the employee’s private



benefit is not the largest portion of the project value, 6 € [0.5,1].

The project that has positive value in period 1 may not be the positive value project in period
2. The optimal projects in the two periods are not identical with probability « € [0, 1]. Hence,
a characterizes the volatility of the firm’s environment. We can think of it as the probability
of a change in consumer preferences or the technology frontier that requires a major redirection
of the firm’s activities. (We will refer to « as the ‘volatility’ of the firm’s environment or the
‘external pressure’ on a firm that has implemented a profitable project.) In other words, with
probability « there exists a project in period 2 that wipes out the rent from the effort made
in the previous period. This specification captures the important economic effect of significant
innovations in that they reduce the value of current competencies and require employees to

invest in building up new ones.

We assume that the firm and the employee are unable write a two-period incentive contract.
It is usually not possible to contract directly on the value created by an employee because
firm profits derive from many sources and result from team production. Instead, the firm and
the employee can contract on indicators of performance such as sales, market share or level of
customer satisfaction. This makes it difficult to design a well-functioning incentive scheme in a
changing environment as the relevant performance indicators can change in a way that cannot
be foreseen ex ante.”> As a consequence, we focus here on a situation wherein the possibility of
writing short-term contracts are good whereas long-term incentive contracting is impossible.?
In particular, it is assumed that the firm at the beginning of each period offers a contract to the
employee that specifies a salary supplement in the event of success. However, it is not possible to
contract on the exact nature of the project because this is private information to the employee

or not verifiable in court.

Finally, it is assumed that all players are risk-neutral and that the employee is wealth-constrained
in every period and has a reservation utility equal to zero. This implies in particular that any
first-period salary awarded to the employee is consumed before the start of the second period.

The following restriction on - is imposed to exclude corner solutions in the employee’s choice of

qt:

2For example, the appropriate weights of the individual performance metrics that measure project success can
vary with difficult-to-predict changes in the demand structure or input prices.

3 Also, the longer the time period between an employee’s action and the determination of her performance, the
more business activities take place in the interim. This increases the opportunities for the firm to misrepresent
the employee’s performance and limits the effectiveness of contracting.



A.1l. v > By, Bs.

2.1 The Second Period

2.1.1 Failure in the First Period

We now solve the game backwards starting with the second period. At the beginning of the
second period, there are two possible states of nature: the first period project was a success (s),
i.e. 7 was implemented, or the selected project was a failure (f). We denote the employee’s
optimal search intensity in the second period by qg, where j € {s, f} indicates the first period

outcome.

Suppose that the first-period project was a failure, so that the employee does not know z7j.

When choosing how precise a signal to acquire, the employee solves:

o {an (1= 0) B wa) = 7 (@07} = of () = 2 (1= )8+ wa).

Because the parties contract period by period, the salary contract offered maximizes second

period profits:

1 1 Bs
max { (68— wf) = (A -0)B; + w%)} = wf = 520~ 1)By and of (w]) = 2.
Except for the limiting case of § = 1/2, the firm always specifies a strictly positive performance-

based salary supplement to increase the employee’s search intensity. The resulting effort level is

independent of 6. The expected second-period profit of the firm and utility of the employee are,

respectively:
B2
E(molf) = 4—72, (1)
B2
E(Us|f) = 8—3- (2)

For future reference, let us define the salary that maximizes aggregate surplus (utility plus

profits):
1 -
max {qg (w2) By — 37 (g2 (wg))2} = wg = 6Bs.
This salary solves the agency problem by turning the employee into the de facto owner of the

firm. The firm does not offer this salary bonus in equilibrium, wg < @g , because the employee

is unable to compensate the firm for the cash flow rights — e.g., in the form of a negative fixed

salary.



2.1.2 Success in the First Period

Consider now the problem of an employee who was successful in the first period and knows 7.
The employee receives a signal Zo. This signal indicates the optimal project in the second period
with probability g2. If Zo = 2}, the employee knows that z?% is optimal in the second period.*
Instead, if z9 # 27, the employee has conflicting signals and follows the one of higher quality.
Therefore, she switches from project z to 3 if and only if g2 > (1 — «), where (1 — ) is the

probability that x] remains the profitable project.

The firm decides whether to induce the employee to search for a new project or not. Suppose first
that the firm induces searching. Then, the employee’s utility when searching, % (we + (1 —0) 32)2,
has to be weakly higher than when not searching, (1 — «) (w2 + (1 — 6)Bg). This implies that

the firm’s maximization problem is
1
max {(9B2 — w3) ; (wa + (1 — 9)32)}
w2

sit. % (wa + (1—0)By)2 > (1 — ) (ws + (1 — 0)By), (3)

%(wg—i—(l—Q)Bg)Z(l—a). (4)

The search constraint (3) ensures that the employee does find it optimal to search. Constraint
(4) implies that the employee chooses To whenever o # xj. Multiplying both sides of (4)
by the positive value (wz + (1 — @) Bg) reveals that it is always less restrictive than the search

constraint (3) and is therefore not binding. Solving the problem yields:

w _ 2y(1—a)—(1—-0)By for (1—a)> %,
24 %(29 —1)B> otherwise.
T 20— a) for (1—a)> %,
24 %32 otherwise.

The search constraint is only binding if x] is sufficiently likely to be successful also in period
2, (1 — a) > B2/47y. When the search constraint is binding, the firm increases the salary bonus

w; 4 above wg in order to generate searching. The expected profits and utility are:

- —Q —q«) for —a &’
E(moals) = { gz 21— )21 - o) (1-a)>2
4y

{2’7(1—04)2 for (1—04)2%2,

otherwise.

E(Us 4ls) =
( 27A’ ) %ﬁ otherwise.

YIf F5 # 7, the probability of receiving the signal x} is zero because there is an infinite number of non-positive
value projects, that are all equally likely to be signalled. Therefore, we have that Pr(Z2 = 25|72 = z7) = 1.



The alternative option for the firm is not to encourage searching and to set w3 5 = 0. Then, we

have:

)

. 0 for (1-—a)> %(1_9)327
42,B %32(1 —0) otherwise.

When the probability that the successful first-period project continues to be profitable — i.e.
(1 — @) —is low the employee’s private benefit suffices to induce search. Otherwise, the employee

does not engage in search. This implies:

P B 0By(1—«) for (1—a)> %(1 —6)By,
(m2,pls) = %HBg(l —0) otherwise.
B (1-6)By(1—a) for (1—a)> %(1 —0)By,
EUapls) = { %(1 —0)’B2 otherwise.

The following lemma compares these two solutions from the perspective of the firm:

Lemma 1 The optimal wage in the second period following a success is:

0 for (1-—a)> )22

wi={ 2y(1—a)—(1—0)By for 2-0)F>(1-a) >,
%(2«9 —1)By otherwise.

Proof. Follows directly from comparing E (72 4ls) and E(ma pls). m

In a very stable environment — i.e. (1 — «) high — providing search incentives is too expensive

relative to its benefits, and the firm sets wj = 0. In an environment of some volatility, (1 — a) €

4y 4y
Finally, in a highly volatile environment, (1 — a)) low, neither the firm nor the employee has

<(2 —9) 2 &>, the firm induces searching by just satisfying the employee’s search constraint.

an interest in recycling the last period’s project in the hope of continued success. Therefore,
the search constraint is not binding, and both the performance-based salary and the employee’s

search intensity are identical to that in the case of first-period failure.

The second period profits and utility in case of success are:

(1 —«a)0Bs for 1—042(2—9)%2,
E(msls) = 2(By — 29(1 - a))(1 —a) for (2 — 0)%2 >l—a> f;; (5)
% otherwise.
(1-a)(1—-0)By for l—a> (2—9)%,
E(Us]s) = 2v(1 - o)? for 2-0E>1-a> 22, (6)
5—72 otherwise.



Let us again derive the salary that maximizes the second-period surplus. It is straightforward
to show that it is optimal that the employee either searches with the same intensity as in the

case of failure or does not search at all. Comparing these two alternatives yields:

— By
@52{0 for (1-a)> 32,

0By otherwise.

2.2 The First Period

In the first period, the employee maximizes her expected two-period utility when choosing the

effort:

q1

o o (w0 4+ B(C18) + (1= 0)B1) + (1= a) B (ORlF) - 57 (@)}

which implies that

1
qi(w1) = ;(uu +AE(U2) + (1 - 0)B1),
where AE(Us) = E(Uals) — E(Us|f) is derived from equations (2) and (6).
The firm maximizes two-period profits, taking the employee’s effort choice into account:

max {g; (w1)(0B1 + E(ma|s) —wi) + (1 - ¢i(w1)) E(m2| f)}

which yields
((20 — 1) B1 + AE(ma) — AE(Us)),

wi =

N —

where AE(mg) = E(ma|s) — E(ma|f) is derived from equations (1) and (5). Hence, ¢f =
3 (B1+ AE(m2) + AE(U)).

Using ¢j, we obtain that the total expected profits, F (II), are:

1

E (II) ™

(B1 + AE(S5))? + E(m2|f) where AE(Ss) = AE(m2) + AE(U). (7)
The firm’s total expected profits are a strictly increasing function in the aggregate period 2
surplus after a success in period 1. The reason for this result is that the firm is able to extract
all rents that accrue to the employee in period 2 following first-period success. More precisely,
if success results in a higher utility in period 2, the firm can reduce the period 1 salary without

diluting the employee’s incentive to search.

10



2.3 Searching and Inertia

We are interested in identifying the inefficiencies that arise from first-period success, and we
characterize situations in which first period success reduces the aggregate surplus in the second
period. As described above, a lower second-period surplus is not only detrimental to welfare;
it also decreases the total expected profits of the firm. Thus, the owners of the firm and a

hypothetical social planner would share an interest in maximizing second-period surplus.

Proposition 1 Comparing the outcomes in the second period following first period success and

failure:
i) For (1 —a) < %, w2—wg >wg—w2 and AE(S2) =0
ii) For 32 <(l—-a)< (27497)32, ws = wg > wh > wg and AE(S3) > 0.
iii) For H)B <(l-—a)< %, wy = iu\g > wg > wi and AE(S2) <0
iv) Othe'rwzse, w5 > ws, @g > fwg, and AE(S2) > 0.

Hence, for any 0 > 1/2 there exists a non-empty set of values for a such that the second-period
surplus is smaller after first-period success. Any such loss in surplus results from the absence of
search effort by the employee in the second period and therefore from excessive reliance on the

project implemented in period one.

Proof. Comparing the expressions for ws, ﬁ?g , wg and w3 yields the result regarding the
relative sizes of those variables. The sign of AFE(S2) follows from comparing E(ma|s) + E(Usls)
to E(Us|f)+ E(ma|f). Following first-period success, searching is induced for parameter regimes
i) and ii), see Lemma 1 and the expression for g5 p, whereas following first period-failure, the
employee searches for any a. Thus, the negative value of AFE/(S) in regime iii) is a consequence

of the lack of searching following success.

Because a reduced second period surplus following success is caused by a lack of searching and
the excessive reliance on the first-period project, we refer to these circumstances as ‘inertia’.
The source of inertia is a commitment problem on the part of the firm. While the firm would
like to commit to maximizing the aggregate second-period surplus, it considers only second-
period profits when choosing the second-period salary, w3. The problem for the firm is that if it
introduces a positive bonus w3 to induce searching, the alternative of not searching also becomes
more attractive to the employee; see equation (3). This, in turn, implies that the firm cannot
induce searching without increasing the employee’s informational rents. These rents represent
a cost of searching in terms of second-period profits, but not in terms of second-period surplus

and, accordingly, total profits. In a relatively stable environment, this cost is sufficiently large

11



that the firm chooses not to induce searching.

In a more volatile environment, case ii) in Proposition 1, the search constraint is still binding,
but the firm chooses to induce searching. Here, unlike the previous case, first period success
increases second period surplus and profits. Due to the search constraint binding, it holds
wy > wg . Hence w3 is closer to the salary bonus that maximizes second-period surplus than
wg , which results in AE(S3) > 0.> Here, the employee’s reluctance to search for a new project

benefits the firm by alleviating the firm’s commitment problem.

Finally, in a very volatile environment, case i) in Proposition 1, period 1 success does not
influence second-period search, and AE(S2) = 0. By contrast, in case iv) where the environment
is very stable, the firm optimally chooses not to induce search to save on search costs. Here, a

successful period 1 project represents valuable information to the firm, and AFE(S3) > 0.

2.3.1 Industry Evolution

Problems of inertia are often associated with established firms that are operating in stagnating or
declining markets or market segments (Tripsas and Gavetti, 2000; Sull, 1999). Let us therefore
briefly discuss how our model can be interpreted in the context of industry evolution. The
industry life cycle is typically characterized by rapid technological progress and growing market
size initially, followed by a slowdown in the innovation rate and stagnating or declining market

size (Abernathy and Utterback, 1975; Klepper, 1996).

To capture these life cycle characteristics, consider an industry where the value of a successful
project is B; and the rate of innovation is «;. An innovation is as above an event that makes
the previous period’s successful project obsolete. Here, t is the period and ¢t € {1,...,00}. We
assume that oy < a1 and Byyqy — By > 0 for t < t and Byyy — By < 0 for t > t for some
finite . The firm exists forever and hires employees that live for two periods. In every period
the firm has a young employee in period 1 of her working life and an old employee in period 2
who work independently of each other. Thus, in each period ¢, the firm faces a situation when
hiring a young employee who may be reluctant to search in ¢+ 1 as described by our model with

Bl = Bt, Bg = Bt+1, and o = (7RSI

Suppose that innovation is initially sufficiently rapid to avoid any inertial tendencies but ceases

eventually: 1 —a; < % and 1 — oy > 38—]? for all ¢ greater than some finite t. From Proposition

®Note that the firm never goes as far as to pay a bonus that exceeds @5. The equilibrium salary bonus w3 is
bounded from above by %032.

12



1 follows that a successful old employee will search in period 2 at the beginning of the firm’s
existence but not late in its life. (The young workers always search because they cannot rely on
previous projects). As long as «y and B; evolve in a smooth fashion, the firm will go through
three transitory phases between t = 1 and t = t: first a phase of constant incentives and
searching. Then, there is a phase of higher-powered incentives that increase over time to induce

searching followed by a phase of inertia.

The emergence of inertia depends not only on the rate of innovation but also on developments
in market size. To see this, consider two industries, A and B, that have the same rate of
innovation, {a;}¢2;. The market size of industry A at date ¢ is B; whereas the market size
of industry B is v'~'By, v > 1. Because the market size of industry B is larger than that of
industry A, it follows immediately from Proposition 1 that it takes longer for a firm in industry
B to experience difficulty motivating a successful employee to search for new opportunities. A
higher rate of innovation would have a similar effect for a given evolution of market size, { B;}$2;.
Dynamic industries with a high rate of innovation and fast market growth are in this sense less
prone to inertia than are less dynamic industries. The example is mainly suggestive, and a more
satisfactory model would include more firms and would link «; and B; through explicit R&D
decisions. Regardless, the implications of our model appear to be in line with common findings

in the literature.

2.3.2 Reducing Inertia: Restructuring

The analysis shows that the effect of past success depends crucially on whether the employee’s
reluctance to searching results in higher or lower powered incentives compared to the case of
period 1 failure. Here, we will discuss some examples of real life policies that can be used to

prevent inertia and identify the challenges of implementing them effectively.

Because insufficient external pressure may result in inertia, it is natural to complement it with
pressure from within the firm. One means of providing such pressure is to reorganize the firm
in the second period in a way that includes a change in individual tasks and responsibilities.
Reorganization forces the employees to find a way to accomplish their new tasks efficiently and
to invest in acquiring information in the second period. In our framework, a reorganization can
thus be understood as an activity that renders the probability that a project can be reemployed

in the second period equal to zero. Hence, for the employee it is as if o = 1.5

5We assume that a reorganization does not introduce any costs or benefits except those arising endogenously
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Alternatively, instead of reorganizing tasks, the firm can maintain a constant assignment of
tasks to positions, but rotate employees between positions. Yet another possibility is to hire
new employees every period. While these instruments place their focus on personnel rather
than task rearrangements, they also place employees in situations in which they cannot rely on
their past experience. Therefore, if one abstracts from transaction costs, they have identical
implications to a reorganization.” In the following, we use the term ‘restructuring’ to refer to

all three instruments.

Restructuring is optimally applied only if there is inertia, that is if and only if AF(S2) < 0.
However, due to the lack of commitment, it is not necessarily applied in a time-consistent
manner: the firm has an incentive to restructure in the second period whenever AFE(m3) < 0.
This time-consistency problem arises because the decision to restructure ignores any effects that
the anticipated restructuring decision has on the employee’s first period effort.® The following
proposition identifies the inefficiencies that are eliminated and introduced when a restructuring

instrument is available.

Proposition 2 Suppose that the firm uses a policy of inducing searching by restructuring if and
only if AE(m) <0< (1—a) € (%2, i%). Then, this has the following effects on total profits:
i) The policy increases total profits for (1 — «) € (%,min <%, %)).

ii) The policy reduces total profits for (1 — a) € (32 m) as well as for (6,1 — a) €

Ay Ay
12 3By By
(2’3)X(8w4w>'

Restructuring is an effective way to avoid inertia. There are, however, parameters for which
the instrument is applied inefficiently by the firm. This happens when a restructuring increases

the firm’s second-period profit but at the cost of reducing total surplus. The firm’s gain from

due to the information being destroyed or created. The introduction of an explicit cost does not provide any
additional insights because it reduces the incentives to reorganize in a straightforward manner.

"Job rotation is commonly viewed as a policy intended to facilitate employee learning (Campion et al., 1994).
Our analysis is consistent with this explanation but stresses that job rotation not only provides new possibilities
for employees to learn but also increases the need for it.

®The tension between the firm’s ex-post efficient decisions and employee’s ex-ante incentives to invest in the
employment relationship appears in many different forms in the literature on dynamic incentives and organiza-
tional economics. For example, Gertner et al. (1994) explain why it may be optimal for multi-project firms
not to reallocate funds to the most profitable project in order to increase the employees’ initial investments in
entrepreneurial activities; Cremer (1995) shows that firms may choose not to observe an employee’s ability, at the
cost of inefficient hiring decisions, in order to promote the employee’s initial efforts to become successful; Carillo
and Gromb (2007) argue that firms may adopt a rigid corporate culture. Doing so increases the organization’s
cost of adapting to changes in the environment, to encourage the employees’ culture-specific investments.
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restructuring is less than the employee’s loss either because the environment is stable, and the
firm would pay a high but welfare enhancing wage supplement to induce search, or because the
employee derives a high expected private benefit from continuing the successful project. The
former (latter) possibility corresponds to the first (second) case in Proposition 2, part ii). The
problem for the firm is that an employee foreseeing a suboptimal policy of restructuring reacts

by lowering her first period effort, reducing total firm profits.”

Because firms may also apply restructuring measures in cases when doing so reduces total firm
profits, firms may have an incentive to commit to not applying such measures. The firm may
try to secure commitment power by increasing the cost of restructuring. To make both reorga-
nization and job rotation more costly, a firm can, for example, choose an employment structure
that is dominated by specialists rather than generalists. Predominantly hiring specialists entails
higher costs of employee re-training when their tasks change.'’ In the context of employment
duration, the firm may be able to commit to not replacing successful employees after the first
period by offering severance pay. Another possibility is to include the continuation of employ-
ment directly as a part of the reward for success, a solution that resembles the academic system
of tenure. This explanation of tenure is in the spirit of McPherson and Winston (1983) who
argue that the tenure system protects the highly specific human capital investment made by

academics.

3 Dynamic Delegation

In this section we analyze a dynamic policy that prevents inertial tendencies by delegating more
authority over the project choice to the employee. For example, the employee might be given the
opportunity to learn a new technology, to pursue a project in which she has intrinsic interest, or
to enjoy other perquisites. We argue that this instrument can be superior to a monetary bonus,
because the reward is conditional on searching. For example, the employee only learns a new

technology if she undertakes a new project that uses it.

To formalize these notions, consider the following variation of the model: in period ¢ a successful

project pays 6,B; to the firm as profits and (1 — 6;)B; to the employee in the form of private

This can be seen in the following way: A suboptimal restructuring policy changes AFE(S2) > 0to AE(S2) = 0.
It follows then immediately from ¢i and E (II)that the first period effort and total profits are reduced.

10Some evidence in support of this notion is found by Eriksson and Ortega (2006) who show that the use of job
rotation is negatively correlated with the heterogeneity of the firm’s workforce.
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benefits. We assume without loss of insight that the value of the market is constant, By = By =
B. At the beginning of each period the firm is able to choose the period’s 6;. We interpret
0; as the degree of authority over project choice that is delegated to the employee in period t,
0; € [0,0]. An employee who enjoys more authority is able to implement a project in the way
that suits her interests better.!! Note that the degree of authority does not affect the total

surplus that a project generates, only its distribution.

We restrict the firm’s delegation choices by assuming the following:

1-6)2B I 1 B
A2, 1— (27(11&) >0 > §+Q—m.

Assumption A.2. implies that, through the use of delegation, the firm can make a successful
employee search at the wage wg (the second inequality) but not at the wage 0 (the first inequal-
ity). The assumption is not crucial for the results but reduces the number of cases that need to

be considered in the analysis.

In order to focus on circumstances where inertia is an issue, we assume:
(2-9)B 3B

A3. = <(l-a) <.

Assumption A.3 and Proposition 1 imply together that the firm experiences inertia if 1 = 65 = 0

for all 6 € [0, 0]. Hence, if it is possible for the firm to prevent inertia, this is due to the policy
of delegation of authority that is used.

The rest of the model remains unchanged.

3.1 Second Period

As before we proceed backwards and start with the analysis of period 2. Suppose first that

the employee was unsuccessful in the first period. Then, the employee is offered a bonus wg =

(202 — 1)/2. This results in an effort of B/2v, which leads to the following expected payoffs:

B2
E(ﬂ-2|f) = E?
B2
EU|f) = e

The expected payoffs do not depend on the degree of authority, and any 62 € [¢, §] is optimal.

" Our analysis does therefore not apply to delegation of authority over decisions regarding matters like working
hours or dress code that affect the employee’s private benefits in the same way irrespective of the project chosen.
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If the firm experiences first-period success, the firm can either decide to continue the period 1
project or to induce searching. If it does not encourage searching, it offers the wage w5 = 0.
In the region considered, the employee then chooses not to search and to propose the period 1
project again. The resulting profits are (1 — )01 B. Instead, if the employee is encouraged to
search, the utility from searching for a new project must be greater than or equal to the utility
from not searching. The firm’s problem is therefore:

1
(Ig]l%;() {(923 — wg) ; ('LUQ + (1 — 92)3)}

st % (s + (1 —0)B) > (1—a)(ws+ (1—01)B), (8)

6, € [0,0], (9)

where inequality (8) ensures searching. Note that this search constraint specifies that the em-
ployee’s utility in case of searching is a function of 5 whereas her utility depends on 67 when
she does not search. More authority over the project choice, corresponding to a lower value of
02, relaxes the search constraint (8), because it is more attractive for the employee to invest

efforts in finding a new project.

The following lemma characterizes the solution to this problem.

Lemma 2 If the firm chooses to induce a successful employee to search in the second period,

0> = 0 is an optimal level of authority. The wage offered to the employee is:

= \B

5(0.) = (I—a)y=B(1-0)+ \/(1 —a)y(1—a)y=2B(6h—0)) if (1-a)< m
wi(l) (2Q51 otherwise

Proof: In appendix. B

Suppose first that the firm can relax the search constraint (8) completely by choosing 05 suffi-
ciently low. Any value of 05 that achieves this, including 65 = 0, is then optimal. The reason
is that the choice of f5 does not affect the total surplus generated by the project. So long as
the search constraint is not binding, it is thus of no consequence to the firm whether the reward
for success consists of private benefits or a monetary bonus. Instead, if the search constraint
binds in the solution, it is strictly optimal to let the employee enjoy as much authority as pos-
sible, #2 = @. This minimizes the wage w3(6,) that the firm has to offer by relaxing the search

constraint.
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Using the delegation of authority to provide incentives has the advantage that the reward is
conditional on the employee searching. Increasing the employee’s authority in the second period
is thus a more efficient way for the firm to relax the search constraint than offering a larger
monetary bonus. Note also that the choice to allow the employee to pursue her favorite project
is not a cause of success as in Aghion and Tirole (1997). Indeed, in a one-period version of our
model profits would be independent of #. Rather, the delegation of authority is a consequence

of success and serves to maintain the company’s success.

We are now ready study the firm’s decision whether to induce search or not in the second period.

, there exists a non-empty set

(1+Q7\/Q(2—+Q)>B
4y

Lemma 3 If 0 < % and% <(l-a)<
(0r,0m) C (Q, % +6 — ﬁ) such that the firm induces a successful employee to search in the

second period if and only if 81 € (HL,gH).

Proof: In appendix. B

Figure 1 illustrates the expected profits as a function of #; both when the employee is induced to
search and when she is not. In the example illustrated, it is optimal to encourage the employee
to search for 0; € (5,; = 0.5716,51{ = 0.6748). There are several things to notice from the figure.
First, because we consider a region wherein inertia would arise in the base model, a successful
firm does not induce searching if §; = 6 = . Hence, 75 (0) < (1 —)@B in the figure. Secondly,
the less autonomy the employee is granted in the first period, the more the search constraint can
be relaxed in the second period by choosing 03 = @ and the lower is the wage wj(61). However,
the marginal value of reducing w§(61) is decreasing, which explains why 75 (61) is increasing but
concave in #;. Therefore, because the profits from maintaining a successful project are linearly

increasing in 1, the firm induces searching for intermediate values of 6.

An increase in the volatility of the environment increases the profits from searching because a
successful employee is less reluctant to search and reduces the profits from no searching. Hence,
an increase in « shifts (1—a)01 B down and 75 (1) up in Figure 1, expanding the set 81 € (61, 05)
for which searching is encouraged. Similarly, a decrease in « reduces the set of 87 for which the
firm encourages the employee to search, possibly to the point where search is unprofitable for

all 61 € [Q,g]

Proposition 3 If the conditions in Lemma 8 are fulfilled and 61 € (EL,EH), the firm does not

suffer from inertia. Otherwise, inertia arises in the second period.
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Figure 1: The profit functions when search is induced (75 (1), indicated by the solid line) and
when it is not ((1 — )01 B, indicated by the dashed line) for B =1, v =2, (1 — a) = 0.1819,
and 6 = 0.55.
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Proof: In appendix. B

If the firm can ensure searching in the second period through the use of delegation, inertia will
not arise. The intuition is that the firm will use a combination of delegation and monetary
incentives to ensure that searching is profitable for both the firm and the employee. A successful
employee is offered a higher reward for success than is an unsuccessful employee, which results

in a higher second-period surplus following success.

3.2 The First Period

The analysis of the firm’s decisions in period 2 shows that the allocation of authority in period
1 can serve as a commitment device. Consider again the example illustrated in Figure 1. Here,
the firm can commit either to inducing searching in period 2 by choosing 6; € (EL,gH) or to

preventing searching by choosing a value of 07 that lies outside of this interval.

The first period choice of monetary bonus can be analyzed as in the base model. Inserting the
optimal first period bonus, the total two-period profits of the firm can be written as:

_ 1

(1) = -

(B + E(S2(01)|s) — E(S2|f))? + E(malf), (10)

where E(S2(61)|s) and E(S2|f) are the social surplus in the second period given first-period
success and failure, respectively. Note that the choice of authority in the first period only affects
social welfare in case of success. Also, #5 has been suppressed in the notation because it follows
from Lemma 2 that the firm optimally chooses 62 = #. From (10), it is immediate that the firm
chooses 61 as to maximize E(S2(01)|s). The following proposition characterizes the solution to

this problem.

Proposition 4 If the conditions in Lemma 3 are met, the firm chooses the lowest value of 61
for which a successful employee is induced to search, 0r. Otherwise, the choice of 01 does not

affect the firm’s expected total profits.

Proof: In appendix. B

Proposition 4 shows how the firm can choose 6; strategically to commit to a more efficient
contract in period 2. In particular, the firm chooses the lowest possible value of #; that still
results in search in the second period in the event of first-period success. The intuition is that a

low value #1 makes it harder to encourage a successful employee to search, because the current
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project is associated with high private benefits. The firm must therefore offer a higher salary
w3(01) to make the employee search. As discussed above, this decreases second-period profits

but increases both second-period surplus and total profits.

Taken together, Lemma 3 and Proposition 4 identify two distinct roles for employee authority
in the two periods. The firm has an incentive to increase the employee’s authority in the second
period to reduce her reluctance to search. However, like the restructuring discussed in Section
3, this may undermine the employee’s incentives to search in period 1. Foreseeing that the
employee will be granted maximal authority over the project choice in period 2, the firm already
increases the employee’s authority in period 1. By deliberately making it costly to induce search
activity following a success, the firm commits to a high-powered incentive scheme that increases

the employee’s first-period search efforts and the firm’s total profits.

In our approach, we have considered restructuring and the dynamic delegation of authority to
be separate ways of overcoming inertia. An immediate implication of our analysis is that if the
delegation of authority can resolve the inertia problem, it is a better policy for the firm than
restructuring. The reason is that the delegation of authority serves as an additional reward for
success, thereby increasing the employee’s initial search efforts and the firm’s total profits. In
spite of the positive effects of delegation, firms face a commitment problem if they have both
policies available simultaneously. Indeed, firms would restructure in period 2 as soon as period
1 success resulted in a reluctance to search (i.e., a binding search constraint). The possibility of
restructuring would therefore remove the use of delegation because delegation is more costly for
the firm from a period 2 perspective. It is thus important that a commitment not to restructure

be in place before the benefits of delegation can be reaped.

4 Concluding Remarks

In this paper we develop a simple principal-agent model to analyze the inertial tendencies that
result from success. An employee who discovered a successful project in the previous period is
reluctant to invest effort in searching for a new project, because the old project may be successful
again. We argue that monetary incentives are not necessarily an effective tool for inducing search
in this situation. The problem for the firm is that a bonus for good performance, intended to
encourage searching, also increases the employee’s payoff from not searching. This problem
is particularly pronounced in an environment that is sufficiently volatile to make searching

worthwhile but stable enough to exacerbate the agency problem.
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The firm’s reaction to a successful employee’s reluctance to search for a new project will be
either to increase the power of the incentive scheme or to abandon the search altogether. We
show that these two reactions have very different implications for total profits. High-powered
incentives serve as an additional reward for success, which increases the employee’s initial search
efforts and the firm’s total profits. However, if the search is abandoned due to the severity of

the agency problem, total profits are reduced.

We argue that restructuring in the form of reorganization, job rotation or short-term employment
forces the employees to search in the second period, but may create a time-consistency problem.
In particular, these policies may increase second-period profits, but still decrease total profits
because initial search efforts are undermined. Firms may therefore have an incentive to commit
to not restructuring — e.g. by making hiring or investment decisions that increase the cost of
restructuring the firm. Another possibility is to delegate more authority over project choice
to the employee, which increases the attractiveness of searching. While it may limit inertial
tendencies, this policy also creates the problem of reduced initial search activity. However, this

problem can be alleviated by granting some authority to the employee already in the first period.

An interesting issue relates to the interpretation of the volatility parameter o as competitive
pressure. Building on the analysis of managerial incentives and product market competition
presented in Schmidt (1997), we conjecture that competition introduces an effect that works
against inertial tendencies. Search efforts are strategic substitutes if profits are the performance
measure used in the incentive contract because higher effort in a competing firm reduces the
expected profit resulting from one’s own effort. Therefore, if the employee of one firm stops
searching, the employees of the competitors will react by increasing the intensity of their search
efforts. In terms of the current model, search inactivity triggers an increase in «, which makes it
harder to sustain inertia as an equilibrium outcome. We leave this and other issues as avenues

for future research.
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A Proof of Lemmata and Propositions

A.1 Proof of Lemma 2

In the region considered the firm’s problem is the absence of searching (assumption A.3.). Thus
reducing authority in the second period is not a sensible policy to increase profits. As a result,

6> < 6 is not binding. Accordingly, the Lagrangian associated with the firm’s problem is:

_HQB — W9

c (wy+(1 92)3)+% ((wyt(1 = 0,)B)*~(1 = @) (wy (1 = 0,)B) ) +2a (02~ 0).

Thus, the optimality conditions and the complementary slack conditions are:

orjow, — 202 - DB _ 2:)2 + A (w2 + (17_ 0208 _ 4 _ a)> o, (A1)
000y — g((ng (205 — 1)B) — M(ws + (1— 02)B)) + Ao = 0, (A2)
)\2(02 - Q) = 07 (A3)

A (“"2 i (12; 02)B) (1—a)(wy+ (1— 91)3)> = 0. (A4)

i) Suppose first that A\; = 0. Then, it follows from optimality conditions (A1) and (A2) that the
set of candidate solutions consists of pairs #» and w = @625—1)3 satisfying the search constraint.
Furthermore, it follows then from (A2) that Ay = 0. Notice that the candidate solutions all give

(20,—1)B
2

rise to the same profits for the firm. Inserting w = , the search constraint reduces to

B2 (202 —1)B
—_— > (1- - 7 1-6,)B A
87_( a)< 5 + (1 —01) >> (A5)
which is relaxed as much as possible for #5 = . Hence, whenever the set of candidate solutions is

(20-1)B (20—1)B
2 2

non-empty, the solution s = 6 and w = is a part of it. Plugging s = 0 and w =

into (A5), we find that a candidate solution for which A; = 0 exists for m >1—a.

ii) Suppose instead that A\; > 0. Then, the optimality conditions (A1) and (A2) can be rewritten

as:
—B(1—a)\ + A2 =0,
which implies that Ay > 0. The complementary slack conditions (A3) and (A4) then imply that

0> = 6 and that the wage is given by the solution to the search constraint for 82 = §. Because

the search constraint is assumed to be binding, this is a valid solution for m <l—-a.
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A.2 Proof of Lemma 3

From Lemma 2 we have that the expected profits if the firm induces searching are given by:

75 (01) = { (0B — w3 (61)) (w5 (01) + (1 =0)B) 5 if 61 <5+0— g1

f—j otherwise
The function 7r§(91) is increasing in 6 for 07 < % +6— ﬁ, because
(0B —w$(601)) (w§(61) + (1 — 0)B) L is decreasing in w5 (61) for w§(61) > LZUE and w (64)

is decreasing in ;. Calculations show that 7r§ (A1) is concave in 6 for 01 < % +6— ﬁ.

Define w(6;) := 75 (01) — (1 — )61 B. Calculations show that w(6;) is increasing (decreasing)

in 6 for 67 < (>) 0:=0+2— 2(1_Ba)7 = 3(1;;)7 where 0 < % +6— ﬁ in the region of

(1 — @) considered. Thus, @(0;) exhibits a global maximum for #; = 6. It can be verified that

w (@) >0 for (1-a) < (1+Q\{£(2—+Q))B

. Under assumption A.3. there exists a non-empty

<1+Q—\{1%(2—+Q)>B . e

region of (1 — «) for which w (@) > 0 iff.

(1+Q—\/Q(2—+Q))B
4y

—9)B 2
1, - —0<3

Suppose that (1 —a) <

and 0 < % such that w <§) > 0. Assumption A.3
implies that it is not profitable to induce searching for 6; = 0 = 6. Hence, w(f) < 0. Fur-

thermore, it can be verified that w (% +0 - 87(3

=i=a) a)> < 0 for the values of (1 — «) considered.

It follows then from the concavity and continuity of w(6;) that there exists a region (67,05)

around 0 for which @(6;) > 0, (A,0x) C [Q, 240 ﬁ] Hence, the firm will encourage

a successful employee to search in the second period iff. 61 € (5L,5H)

A.3 Proof of Proposition 4

Suppose that the conditions in Lemma 3 are fulfilled. Then, there exist 0 and 0" such that
0, = 0" leads to searching in the second period in the case of success whereas 01 = 0" does not.
Since the firm chooses to induce searching by offering a positive monetary bonus for 6; = 9,, we
have that 75 (0') > (1 — @) B. Furthermore, because the employee chooses to search, it must
hold that U5 (6') > (1 — a)(w + (1 — 6')B) where US(0') (1 — a)(w + (1 — 0)B)) is the utility

from searching (not searching). Hence, given that w > 0, we have that

E(Sy(0)]s) = 750 +US@)>1-a)BlO +w+(1-60))>(1—-a)B<
E(S2(6')]s) > (1—a)B=E(Sx(0")]s).

It follows then from (10) that the firm chooses 6; such that there is search in the second period

in the case of success. Furthermore, conditional on the employee searching and 6, = @, the social
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surplus can be written as:

0)B+w3(01)B (1 —0)B+ w5 (61))*
8l 2y

E(S2(01)]s) = L=

)

where w3 (01) is the monetary bonus as a function of ;. As OE(S(01)]s)/0w > 0 and
Ows (61)/001 < 0, it follows again from (10) that the optimal choice of #; for the firm is the

minimal value of #; that induces searching in the second period, 5L.

28



Working Paper Series in Economics

recent issues

No. 7 Martin Ruckes and Thomas Rgnde: Dynamic incentives in organizations:

success and inertia, October 2010

No. 6 Siegfried Berninghaus, Sven Haller, Tyll Kriger, Thomas Neumann,
Stephan Schosser, Bodo Vogt: Risk attitude, beliefs, and information in

a corruption game — An experimental analysis, September 2010

No. 5 Ingrid Ott, Susanne Soretz: On the role of productive government
spendings for convergence of a growing economy with heterogenous
specialists, August 2010

No. 4 Anna Chernobai, Christian Menn, Svetlozar T. Rachev, Stefan Triick:
Estimation of operational value-at-risk in the presence of minimum

collection threshold: An empirical study, August 2010

No. 3 Omid Rezania, Svetlozar T. Rachev, Edward Sun, Frank J. Fabozzi:
Analysis of the intraday effects of economic releases on the currency
market, August 2010

No. 2 Young Shin Kim, Svetlozar T. Rachev, Michele Leonardo Bianchi, Ivan
Mitov, Frank J. Fabozzi: Time series analysis for financial market

meltdowns, August 2010

No. 1 Biliana Gliner, Svetlozar T. Rachev, Daniel Edelman, Frank J. Fabozzi:
Bayesian inference for hedge funds with stable distribution of returns,
August 2010

The responsibility for the contents of the working papers rests with the author, not the Institute. Since working papers
are of a preliminary nature, it may be useful to contact the author of a particular working paper about results or ca-
veats before referring to, or quoting, a paper. Any comments on working papers should be sent directly to the author.



	KITe_WP_7_front
	RuckesRoendeRevisedEER-1
	KITe_WP_7_back


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


