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Abstract
This paper examines the relationship between depreciation and future impairment losses.
This relationship exists, since impairment losses can only be recognized if the carrying
amount of an asset exceeds a certain recoverable amount that can be defined in different
ways. Sufficiently large depreciation charges in the beginning of the asset’s useful life
make it very unlikely that an impairment acutally occurs in future periods. In the context
of a multi-period agency model with ex ante long-term investment, and ex post shortterm effort incentives, we will show that this relationship causes a tradeoff during the
useful life of the asset. In order to induce efficient investment decisions, the investment
cost has to be allocated over future periods according to a specific depreciation schedule. However, those depreciation charges decrease the likelihood that impairment losses
will occur in later periods. Therefore the information content of the performance measure will be decreased as well. We apply our result to impairment tests according to IFRS
and US-GAAP, the accounting for goodwill, and accounting rules for similar problems.

1 Introduction
Allocating the cost of an asset over time via a method of depreciation and the recognition of future impairment losses are closely related for a simple reason: an impairment
loss occurs if the carrying amount (cost of aquisition less accumulated depreciation) of
an asset exceeds a specific reference value. However, there is no need for an impairment, if a large amount of the original cost has already been allocated, that means the
book value of the asset is sufficiently low. This relationship can lead to a tradeoff if (1)
depreciation is necessary in order to match an asset’s accounting and economic value
and (2) impairment is used as a channel to convey information about the asset’s performance during its useful life. Condition (1) is typical for the “measurement perspective”
on accounting: ex ante determined depreciation helps to approximate economic value.
Condition (2) can be seen as representative for the “information content perspective”:
impairment charges convey information about ex post performance1 . In this sense, our
paper can also be seen as an attempt to work out a link between these two perspectives.
To illustrate our point, we will adopt a framework that is based on earlier work by Rogerson (1997) and Reichelstein (1997). Their approach consists of a multi-period version of
the principal-agent setting with unobservable effort and investment decisions. In order
to achieve efficient investment decisions, the use of residual income as a performance
measure is attractive for two reasons, provided that depreciation is calculated according
to a specific rule: (1) Residual income is based on financial accounting data, which are
easy to obtain. No forecasts about future data are necessary. (2) In order to achieve efficient effort decisions, there is no constraint in determining the optimal incentive scheme,
except that wage payments should be monotonically increasing in residual income.
The second point, however, is critical, if residual income serves as the only performance
measure in later periods. The application of a specific depreciation rule in order to
achieve efficient investment decisions reduces the carrying amount of the asset and,
thus, the probability of informative impairment losses. As a consequence, information
about the agent’s effort choice in later periods may not be available anymore. Our analysis shows a tradeoff between depreciation charges and impairment losses. If there is no
1 See Beaver/Demski (1979) or Christensen/Demski (2003) for a discussion of these two perspectives on
accounting.
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depreciation at all and the asset was initially recorded at fair value in the balance sheet,
it is likely that an impairment is necessary in some later period. As a result, an impairment loss recognized in a future period can be an informative signal about the agent’s
effort choice. Obivously, distorted investment incentives are the price for not using any
depreciation charges at all. The degree of distortion depends on the specific rule that is
used to calculate the impairment loss. The result not only applies to impairment tests
or the revaluation of goodwill. It can be extended to similar accounting transactions like
the treatment of R & D expenses, leasing, or long term construction contracts.
Generally, our result suggests that a transaction with long-term consequences, whose
success can be influenced by management, should be recognized in the balance sheet
with fair value. Ex ante determined accruals like depreciation and amortization are necessary to provide investment incentives. Ex post accruals like impairment or revaluation
convey information about managers effort in later periods. Thus, the tradeoff described
above has to be taken in mind.
The results of this paper can be compared to several strands of the literature. In particular, a first group of authors examine incentive effects of performance measures on
ex ante investment decisions in agency settings. Rogerson (1997) shows that residual income, calculated with a specific allocation rule (relative benefit allocation rule), yields efficient investment incentives. In addition, Reichelstein (1997) demonstrates that residual
income is in several respects the only linear performance measure that induces the manager to invest in profitable projects. Besides the optimal allocation of investment costs
by using specific depreciation schedules, there exist several other accounting problems
with different effects on ex ante decisions. For example, Dutta/Reichelstein (2005) examine the accounting for long-term construction contracts, leases or the proper valution of
receivables.2 The accounting rules needed for goal congruence differ from international
GAAP in many instances. Sometimes, however, they are at least similar in structure and
even compatible with conservative accounting. In contrast to our paper, the work cited
above does not take into account operating effort decisions by the agent after he has
choosen the level of investment. This is justified by the fact that optimal performance
measures in that sense typically leave enough scope for a solution of the incentive prob2 See Mohnen (2005) on the allocation of negative cash flows, Baldenius/Reichelstein (2005) on the accounting
for inventory, or Mohnen/Bareket (2007) on the integration of capital constraints in the setting.
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lem in later periods. The tradeoff between the information content of the performance
measure in later periods on the one hand, and the ex ante choice of a specific accounting
rule on the other, is therefore ignored.
A second group of authors include the solution to the effort decision in later periods in
their treatment. Dutta/Reichelstein (2002) show in a multi-period LEN model that by presetting a certain cost of capital, the relative benefit scheme in addition with a wage payment that depends linearly on residual income, induces optimal investment and effort
incentives, respectively. In contrast to our paper, residual income in Dutta/Reichelstein
(2002) is informative about the agent’s effort decision in every period, independent of a
specific accounting rule, since the effort choice influences both, the period’s cash flow
and residual income, in exactly the same way. In Wagenhofer (2003), the agent’s effort
decisions have an immediate influence on that period’s cash flow as well. Thus, there is
no relationship between the information content of residual income in a particular period, and an ex ante determined depreciation schedule. Dutta/Reichelstein (2003) examine investment and effort decisions, respectively, by using a so-called “leading indicator”,
i.e. a signal that is optimal both, in short-term and in long-term contracts. In contrast to
our approach, the accounting system is not the only source of information in order to
evaluate the manager’s effort choice. Furthermore, the accounting for the performance
measure in a particular period is independent of the agent’s effort decision.
Depreciation and impairment are examples for unconditional and conditional conservatism, respectively. Beaver/Ryan (2005) analyze the impact of a combination of these
two forms of conservatism on the relationship between earnings and market returns.
Without unconditional conservatism the earnings response to market returns is known
to be asymmetric (Basu (1997)), because conditional conservatism implies a stronger
response to negative returns. However, unconditional conservatism creates “accounting slack” that prevents the application of conditional conservatism. This is exactly the
starting point of our paper. Beaver/Ryan (2005) present a model of conditional and unconditional conservatism and show by simulations that accounting slack weakens the
asymmetric earnings response to bad and good market returns. Using their terms, our
papers deals with the optimum amount of accounting slack in an agency setting.
The rest of the paper is organized as follows: section 2 presents the model. The tradeoff
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between depreciation and impairment is analyzed in section 3. Some implications and
extensions to the model are discussed in section 4. Section 5 examines the tradeoff
between ex ante and ex post accruals in alternative accounting problems.

2 The Model
Similar to Rogerson (1997) and Reichelstein (1997), we consider an owner of the firm
(principal) who delegates an investment decision and a managerial effort decision to a
manager (agent). To keep matters simple, our world is restricted to three dates and two
periods. The following events and decisions take place in each period:
t = 0: The manager observes an unverifiable state of nature θ that affects future cash
flows and is unobservable by the principal. Subsequently, the agent chooses how
much to invest. The level of investment, I, will affect the value of cash flows in
subsequent periods.
t = 1: The manager observes the cashflow c1 (I, θ) = c̄(I, θ) + 1 , where the component
c̄(I, θ) is independent of time, and 1 is a random variable with E [1 ] = 0. In
addition, the agent exerts an unobservable level of effort, a1 that does not affect
the cash flow in period 1 and causes personal effort costs, denoted with k(a).
The agent’s effort decision leads to a noisy signal, y1 with y1 = a1 +λ. λ is a random
shock term with support (−∞, +∞), density f , distribution F and expectation zero.
The manager leaves the firm at the end of period t = 1.
t = 2: Cash flow c2 (I, θ) = c̄(I, θ) + y1 + 2 realizes.
For sake of simplicity, the agent always reports truthfully to the principal, i.e. the accounting system can be used for an efficient payment contract. Truthful reporting is
induced by audited financial statements, for example. The auditor can verify the level of
investment, I, the cash flows c1 and c2 as well as the signal y1 .
As a benchmark, we initially determine the first-best solution. The optimal solution
consists of investment and effort decisions that maximize the net present value of the
project less payment to the agent. The agent receives a fixed payment as a compensation

6

for his effort and opportunity costs. The optimal investment decision, conditional on θ,
arises from the following maximization problem:
max
I

E2 ,λ [c̄(I, θ) + 2 + a1 + λ] E1 [c̄(I, θ) + 1 ]
+
− I.
(1 + r )2
1+r

(1)

Assuming a unique interior solution, I ∗ can be characterized by the first order condition

φ·

∂ c̄ (θ, I ∗ )
= 1,
∂I

(2)

(1 + r )2 − 1
.
(1 + r )2 · r

(3)

where
φ≡

The optimal level of effort can by computed by the following problem:
max
a

E2 ,λ [c̄(I ∗ , θ) + 2 + a + λ]
− k(a).
(1 + r )

(4)

Maximization of (4) with respect to effort a yields (the usual regularity conditions assumed)
1
= k0 (a∗ ).
1+r

(5)

3 Analysis
In this section we analyze the implications of different depreciation and impairment
regimes on the agent’s investment and effort incentives, respectively. As in the related
literatur, we will restrict ourselves to linear contracts based on residual income, giving
the agent a fixed compensation and an additional share of the performance measure.

3.1 Optimal Depreciation Schedule
Firstly, we replicate that ex ante determined depreciciation schedules can induce efficient
investment incentives. The performance measure for the agent’s compensation in period
1 is calculated as follows: At t = 0, the investment has been capitalized in the balance
sheet with its initial cost, I. Income of period 1 is cash flow less depreciation, i.e. residual
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income in period 1 amounts to RG1 = c̄(I, θ)+1 −(d1 + r )·I. Thus, the agent’s objective
function at time of the investment decision can be denoted by
max
I

E1 [u(w · RG1 (θ, I) + W − k(a))] .

(6)

The (risk averse) agent has a utility function, denoted with u(·), w indicates the proportional, and W the fix compensation to the agent. Taking the partial derivative with
respect to I yields the first order condition
∂RG1 ( · )
E u (·) · w ·
∂I


0






∂ c̄(I, θ)
− (d1 + r ) · E1 u0 ( · ) = 0.
=w·
∂I


(7)

Since u0 ( · ) > 0 and w > 0, this simplifies to

c̄I = d1 + r ,
using c̄I ≡

∂ c̄(I,θ)
∂I .

(8)

Inserting the depreciation charge, calculated according to the “relative

benefit depreciation schedule” (see Rogerson (1997) and Reichelstein (1997)),
d1R =

r
(1 + r )2 − 1

shows immediately that first-best investment incentives can be achieved.
Since signal y1 is not part of residual income in period 1, incentives for optimal effort a∗
cannot be induced. This will change, however, if impairment losses enter the accounting
system.

3.2 Optimal Depreciation Schedule and Impairment Losses
The recognition of an impairment loss is required if an asset’s carrying amount exceeds
its “recoverable amount”. Depending on the accounting system, the specific definition of
this recoverable amount can vary. For illustration purposes, we will refer to the accounting principles of the IASB. IAS 36.18 defines the recoverable amount as the higher of an
asset’s ”fair value less costs to sell” (formerly: ”net selling price”, hereafter short: FVCS)
and its “value in use”. For instance, if the value in use of an asset is less than its carrying

8

amount (but exceeds the FVCS), the carrying amount of the asset has to be reduced to
its value in use.
Determining the value in use involves estimation of future (expected) cash flows to be
derived from continuing use of the asset. In our model, this yields the following at the
end of period 1:
V U1 (I, a) =

E2 [c2 (I, θ) + a + λ]
c̄ + a + λ
=
.
1+r
1+r

(9)

We assume that the investment project has a FVCS of zero (for example equipment that
is designed for the specific needs of the firm). Thus, according to IAS 36, an impairment
loss occurs, if and only if the book value in periode 1 (1 − d1 ) · I is less than V U1 .
Calculating residual income involves two cases:



 r · I ≡ RG11 ,
RG1 = c̄( · ) − d1 · I + 1 −



 (1 − d1 ) · I −

if λ > λ̃
c̄( · )+a+λ
1+r



(10)
− r · I ≡ RG21 ,

if λ ≤ λ̃

Impairment losses have to be recognized for every realization of the random variable λ
up to the critical value λ̃, where
(1 − d1 ) · I =
⇐⇒

c̄( · ) + a + λ
1+r

(11)

λ̃ = (1 + r )(1 − d1 )I − a − c̄( · ).

Next, we consider the investment incentives of the agent. His objective function can be
written as
"Z
max
I

E 1

λ̃(I,...)

RG12



RG11

u w·
−∞

"Z
+ E 1



∞

u w·
λ̃(I,...)



#

+ W − k(a) f (λ) dλ


#

(12)

+ W − k(a) f (λ) dλ .

Again, we assume that the optimal level of investment is uniquely characterized by the
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first-order condition. After rearranging we get
"Z
E1

λ̃
−∞

u0 (w · RG12 + W − k(a))
u0 (w · RG11 + W − k(a))

#  
· f (λ) dλ · c̄I 1 +

1
1+r




− (1 + r )

+ (1 − F(λ̃)) · (c̄I − d1 − r ) = 0.

(13)

Observation 1 summarizes the relationship between the depreciation schedule and the
agent’s investment decision:
Observation 1 First-best investment incentives can be achieved if and only if the relative
benefit depreciation schedule d1R is used.

Proof: For I = I ∗ , obviously c̄I 1 +

1
1+r



− (1 + r ) = 0 is true. If the relative benefit

depreciation rule d1R is used, we have (c̄I − d1 − r ) = 0 as well. Thus, the first-order
condition is satisfied.



At first glance, it seems surprising that the recognition of an impairment loss does not
change the efficiency of the relative benefit depreciation method. This result is caused
by using the ”value in use” as the recoverable amount. In case of an impairment loss, the
marginal effect of a change in I is identical to the partial derivative of the investment’s
net present value. This specific property disappears, however, if alternative definitions
for the recoverable amount will be considered (see section 4.1).
Now we turn to the agent’s effort decision. After he has observed the realization of the
random variable 1 , he chooses his effort level a. Thus, he faces the following objective
function:
Z λ̃(I,a)
max
a

−∞

u(w · RG21 + W − k(a))f (λ) dλ +

Z∞
λ̃(I,a)

u(w · RG11 + W − k(a))f (λ) dλ. (14)

Taking the partial derivative with respect to a yields the first order condition


 Z λ̃(I,a)
w
− k0 (a) ·
u0 (w · RG21 + W − k(a))f (λ) dλ
1+r
−∞
Z∞
− k0 (a) ·
u0 (w · RG11 + W − k(a))f (λ) dλ = 0.
λ̃(I,a)
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(15)

After rearranging we get


R∞ 0
u
(·)f
(λ)
dλ
w
.
= k0 (a) · 1 + R λ̃
λ̃
1+r
u0 (·)f (λ) dλ

(16)

−∞

Note that the variable compensation w and lowering depreciation charges are substitutes, provided the agent’s risk aversion is not too strong. Suppose, the principal wants
to induce effort level ā. Then, for a given d¯1 , w has to be choosen, such that constraint
(16) is satisfied, holding a fixed at ā. Suppose further that the depreciation charge increases to d10 > d¯1 . This leads to an increase of λ̃ und therefore (the effect on u0 (·)
neglected) to an increase of the second multiple on the RHS of (16). To maintain equality, w has to be raised.
Thus, we can state:
Observation 2 Provided the agent’s risk aversion is not too strong, the following is true:
The higher depreciation charge d1 , the more variable compensation w is necessary in
order to implement an action ā.
Proof: The Implicit Function Theorem implies
∂FOCa

dw
∂d
= − ∂FOC1 ,
a
dd1

(17)

∂w

where FOCa is the LHS of the first-oder condition with respect to the agent’s effort,
defined as H(w , d1 ) = 0. Since k0 (a) > 0 and u00 (·) < 0, the nominator
−w · I · u0 (w · RG12 + W − k(a)) |λ=λ̃ ·f (λ̃) + k0 (a) · (1 − F(λ̃)) · I · u00 (·)
is negative. The partial derivative in the denominator reads as follows:
1
·
1+r

Z λ̃

 Z λ̃
w
0
u (·)f (λ) dλ +
− k (a) ·
u00 (·) · RG21 · f (λ) dλ
1+r
−∞
−∞
0



− k0 (a) · (1 − F(λ̃)) · u00 (·) · RG11 .

(18)

Since u0 (·) > 0 and u00 (·) < 0, the first and the third term of expression (18) are obvi-
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ously positive. The second term, however, has to be negative because of

w
1+r

− k0 (a) > 0.

Hence, for a sufficiently small amount of u00 (·) < 0, the denominator will be greater than
zero.



It follows immediately from observation 2 that the solution to the agent’s operating incentive problem will be more costly for the principal, the higher the depreciation charge
in period 1: either w has to be increased as well, or the induced effort level a has to be
decreased. The agent has to bear more risk with increasing w , which leads to a higher
risk premium. A reduction of a, however, implies lower cash flows of the project itself.
Without specific assumptions about the distribution of λ, the utility and cost function,
we can only state a very general conclusion about the result of the principal’s optimization problem:
Proposition 1 The principal’s optimal depreciation charge for period 1, d1 has to be
choosen from the interval (0, d1R ).
Proof: A depreciation charge d1 > d1R is harmful for two reasons: First, underinvestment
will be induced and second, the moral-hazard problem will be tightened. So, it is always
optimal for the principal to reduce period 1’s depreciation charge to d1R .



The optimal combination of depreciation and variable compensation to the agent depends on the relative importance of the investment decision on the one hand, the importance of the effort decision, and effort costs, on the other. The more important the
investment decision compared to the operating effort choice, the smaller deviations from
the relative benefit depreciation schedule will be optimal. If the agent’s effort choice gets
more relevant, then the principal would rather forgo any depreciation charges in order
to increase the likelihood for informative future impairment losses.

4 Some extensions
In this section, we examine different aspects of impairment losses in the context of our
model, followed by a discussion of the recently reformed revaluation method of goodwill
(“impairment-only approach”).

12

4.1 IAS 36 and SFAS 144
Throughout the last section we used a setting where the value in use was the relevant
impairment trigger and impairment basis simultaneously. Now we examine alternative
definitions of the recoverable amount. IAS 36.18 defines “recoverable amount as the
higher of an asset’s [...] fair value less costs to sell [FVCS] and its value in use.” The basic
idea of this consideration is the fiction of the “optimal” use of an asset. For example, a
firm discovers that the service potential of an asset within the company has decreased
(value in use is less than carrying amount). This fact does not yet justify an impairment
if the net proceeds from a sale of the asset would provide a price higher than the asset’s
book value (book value less than FVCS). Conversely, suppose the net proceeds from
a potential sale of the asset are in fact smaller than it’s carrying amount. Then, an
impairment can be avoided if sufficiently high cash flows can be expected in the future
by using the asset in operations.
From the paper’s point of view, it seems interesting to examine variations in the information content of an impairment, depending on the agent’s effort level. For illustration
purposes, we assume for the moment that the FVCS V does not depend both, on the
effort level of the agent, a as well as on the level of investment, I. We define V as a
h
i
random variable that lies within the interval V , V , has density g(V ) and a distribution
function G(V ). In addition, V shall be independent of λ.
In order to calculate period 1’s residual income, we now have to consider three cases:

RG1 = c̄( · ) + 1 − (d1 + r ) · I − · · ·




0 ≡ RG11 ,
if λ > λ̃ or V > (1 − d1 ) · I





c̄( · )+a+λ
··· −
≡ RG21 , if λ ≤ λ̃ and λ > λ(V )
1+r
 (1 − d1 ) · I −





((1 − d1 ) · I − V ) ≡ RG3 ,
if V < (1 − d1 ) · I and λ < λ(V ).
1

(19)

The critical value λ(V ) ≡ (1 + r ) · V − a − c̄(·) indicates the realization of the random
variable λ that leads to identical values of “FVCS” and “value in use”. Figure 1 illustrates
the situation.
First, we consider the impact of the agent’s investment decision. For ease of notation we
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λ

6
no impairment
λ(V ) = (1 + r )V − a − c̄(·)
|
{z
}
λ̃
impairment to
value in use

impairment
to V

-

V

(1 − d1 ) · I
Figure 1: Impairment loss with FVCS

define
ui := u(w · RG1i + W − k(a)).

(20)

Using this abbreviation, the agent faces the following maximization problem:
"Z
max

E 1

I

(1−d1 )I

Z λ(V )

V

"Z
+E1

−∞

(1−d1 )I

#

Z (1−d1 )I Z λ̃
u3 f (λ)g(V ) dλ dV +

V

λ(V )

u2 f (λ)g(V ) dλ dV

λ̃

V

(21)

#

Z∞

u1 f (λ)g(V ) dλ dV + (1 − G((1 − d1 )I))u1 .

Taking the partial derivative with respect to I yields the first-order condition:
"Z
E 1

(1−d1 )I

+ E1

(1−d1 )I
V

"Z
+ E 1

−∞

V

"Z

Z λ(V )

(1−d1 )I
V

#
u30 (·))

Z λ̃
λ(V )

Z λ(V )
−∞

· (c̄I − (1 + r )) · f (λ)g(V ) dλ dV

u20 (·))




· c̄I 1 +

1
1+r



#


− (1 + r ) · f (λ)g(V ) dλ dV

(22)
#

u10 (·)) · (c̄I − d1 − r ) · f (λ)g(V ) dλ dV



+ E1 (1 − G((1 − d1 ) · I)) · u10 (·)) · (c̄I − d1 − r ) = 0.
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Compared to first-order condition (13) and observation 1 we note an important difference: By using the depreciation charge d1 = d1R , the last three terms in fact disappear (holding I fixed at I ∗ ), but the first term of expression (22) is negative because of
u30 (·) > 0 and c̄I − (1 + r ) < 0.
Thus, in order to induce I ∗ depreciation charge d1 has to be lower than d1R . The specific
impact of the effect considerably depends on the likelihood that the firm may have to
write the asset’s carrying amount down to the FVCS. The intuition is as follows: Since the
investment decision does not influence the FVCS per assumption, a marginal increase of
I increases the impairment charge to period 1’s residual income in case of a write-down
to the FVCS dollar per dollar. In order to adjust for this negative incentive, the depreciation charge in period 1 has do be reduced. Obviously, this effect will be weakened, if the
FVCS depends on the level of investment.
Regarding the manager’s effort incentives, we observe two effects. First, the quality of
residual income as a signal for the unobservable effort decision of the agent declines: By
taking the FVCS under consideration as well, an informative write-down to the value in
use will sometimes be prevented. But second, a reduction of the depreciation charge in
period 1 leads to a positive second-order effect.
From the managerial effort perspective, only the impairment trigger matters, not the actual level of impairment. The recoverability test in the US-GAAP counterpart to IAS 36,
SFAS 144, is an illustrative example. Whenever a certain event or a change in circumstances indicate that the carrying amount of the asset may not recoverable, a so-called
“recoverability test” is used to determine whether an impairment has occurred. During
the first step, the future net cash flows, expected from the use of that asset, have to be
estimated. If the sum of them (undiscounted!) is less than the asset’s book value, the
asset is considered impaired, otherwise not. Given the the test triggers an impairment,
the impairment loss itself is computed as the difference between the carrying amount of
the asset and its fair value.
Especially the recoverability test is interesting. According to our model, an impairment
loss occurs if (1 − d1 ) · I > c̄(·) + a + λ, i.e. for λ < (1 − d1 ) · I − a − c̄(·). Compared
to λ̃ from expression (11), we note that SFAS 144 is less informative. This, however, is
true only if the net selling price is set to zero, like in the first variant of our model. If
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uninformative FVCSs are considered as well, the recoverability test according to SFAS
144 may generate a signal of better quality than the impairment test according to IAS
36.

4.2 Multi-Period Setting
Naturally, the negative effects of ex ante determined depreciation schedules will remain
if the model is extended to n periods. In fact, the incentive problem will even increase.
The more ”conservative” the depreciation method, the less likely is the occurrence of
impairment losses in future periods. As a result, information that could help to mitigate
the moral-hazard problem cannot be conveyed.
In a multi-period setting, the question of reversing an impairment loss becomes apparent. In principle, the reversal of an impairment loss can occur, if there is any indication
that an impairment loss recognized in prior periods for an asset may no longer exist.
Different accounting systems employ different rules: the obligation to increase the asset’s book value to its higher recoverable amount (see, for instance, IAS 36 for assets
other than goodwill), the right to choose between reversing the loss or not (see, for instance, § 253 (5) HGB). Sometimes, however, the reversal is prohibited (see, for instance,
SFAS 144 or IAS 36 in the case of goodwill).
In our model, we note that reversing an impairment loss has two effects: First, it conveys
information about the acutal period of recognition. If the reversal does not depend
on the manager’s effort choice, this information can be useless, or even harmful for
mitigating the moral-hazard problem. Therefore, it is crucial to know first, what event (or
action) is responsible for recognizing an reversal and second, what concept lies behind
the definition of the recoverable amount. The second effect is strictly positive: reversals
of impairment losses generate the potential for informative impairment losses in future
periods.

4.3 Goodwill Impairment
Besides the application to property, plant and equipment, the revaluation of goodwill
serves as another example for the tradeoff between ex ante determined depreciation
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schedules and ex post impairment losses. In 2001, the FASB issued new standards on
the accounting for “Business Combinations” (SFAS 141) and for “Goodwill and Other Intangible Assets” (SFAS 142). Besides the fact that pooling-of-interests is not applicable
anymore, especially the removal of goodwill amortization has been discussed controversely.
After issuing IFRS 3 “Business Combinations” in 2004 (accompanied by revisions of
IAS 36 and IAS 38), similar rules exist for the IFRS. In both accounting systems, periodic depreciation charges for goodwill are displaced by an impairment test (so-called
“impairment-only-approach”) that may be performed at any time during an annual period.
For example, the procedere, required by IAS 36, can be outlined as follows:
1. Allocating goodwill acquired in a business combination to “cash-generating units”.
A cash-generating unit is the smallest identifiable group of assets that generates
cash inflows that are largely independent of the cash inflows from other assets or
groups of assets. The process of allocating goodwill as well as the separation of the
firm into distinct cash-generating units leaves considerable scope for managerial
discretion (for details see IAS 36.80 ff.).
2. Performing the annual impairment test by comparing the carrying amount of goodwill with its recoverable amount (maximum of value in use and net selling price). If
necessary, an impairment loss shall be recognized.
How can the replacement of amortization by an annual impairment test be assessed
in the context of our model? Two consequences follow immediately: First, without an
ex ante determined amortization schedule, there are incentives for overinvestment if
the goodwill’s useful life is finite. However, since the depreciation charge becomes very
small, if the goodwill can be used for a very long time, this effect becomes less important.
On the other hand, if the carrying amount of goodwill is not decreased by periodic
depreciation charges, it is more likely to get informative signals about the success of an
aquisition in future periods via possible impairment losses. Thus, at first view the new
rules for revaluating goodwill look favorably.
However, two problems confine the information content of the impairment-only-approach.
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At first, via the process of allocating goodwill, management can make sure ex ante that
impairment losses are less likely ex post. This can be done by separating the firm in only
a few, rather large, cash-generating units or by allocating large amounts of goodwill to
units that are less risky. Furthermore, internally generated unrecorded goodwill in later
periods will help to avoid the impairment of acquired goodwill.
Even though these two problems lower the quality of the goodwill impairment signal,
this is no argument in favor of maintaining depreciation charges. In order to assess the
impairment-only-approach, it is crucial to know, what events (or actions) may lead to
future impairment losses and second, how the amount of the impairment loss may be
influenced ex ante by the investment decision.3 .

5 Some more accounting problems
In this section, we show that several other accounting problems exhibit similar tradeoffs
in the context of our two-period agency model. Examples are construction contracts,
intangible assets, and leasing.

5.1 Revenue Recognition for Long-Term Construction Contracts
Two distinctly different methods of accounting for long-term construction contracts are
conceivable. For example, the German Commercial Code (HGB) requires the “completedcontract-method”, where revenues and gross profit are recognized only when the contract is completed. By contrast, IAS 11 or ARB No. 45 allow to recognize revenues and
gross profit during the lifetime of the contract based upon the progress of construction
(the so-called “percentage-of-completion-method”).
Dutta/Reichelstein (2005) show that in a multi-year model a specific revenue allocation
scheme (“present value percentage of completion method”) is necessary to create goal

3 By means of some examples, Schultze (2005) shows that goodwill impairment according to SFAS 142 can
exhibit the character of depreciation charges as well. Furthermore, transitory investment activities or
revaluation of other assets, respectively, can also lead to goodwill impairment losses.
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congruent investment incentives for the manager. The method allocates the single revenue payment at the end of the contract to the construction period and is thus similar
to the relative benefit depreciation schedule.
Does the percentage of completion method also inhibit similar tradeoffs, if we consider
the accounting system’s ability to convey information about operating effort decisions
with respect to the construction contract? An accounting rule without some (however
defined) kind of revenue allocation scheme will be inefficient for sure. Without recognizing profits partially over time, the accounting system will only submit information in
circumstances where future operating losses are expected. In such a case, international
GAAP (like US-GAAP, IFRS or HGB) requires the present obligation to be recognized as a
provision or liability. But, for example, the accounting system will never convey information about management’s mistakes during the construction term leading to changes
in the profitability of a project with expected profits above zero. Therefore, a revenue
allocation rule that reacts to modified future prospects of the project (whether positive
or negative), is desirable.
As a difference to depreciation and impairment, it is unimportant how total contract
revenue is allocated across periods. Each allocation scheme that reacts to changes in
the project’s conditions conveys information about operating efforts. Thus, the present
value percentage of completion method will not restrict the accounting system’s informativeness with respect to operating efforts in later periods.

5.2 Accounting for Internally-Created Intangible Assets
US - GAAP and IFRS at least partially require the immediate expensing of internally generated intangible assets like R & D projects. From this paper’s perspective, this kind of
accounting is harmful in two ways: Neither will investment decisions be efficient (see
Dutta/Reichelstein (2005)), nor exists a way to convey the success or failure of a project
(possibly influenced of actions taken by the management) via the accounting system. In
this respect, the results of our model would suggest to capitalize as much intangibles as
possible. Dutta/Reichelstein (2005) show that robust goal congruence in the context of
multi-stage investment decisions with abandonment options can be achieved by amor-
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tizing the compounded value of all past cash outlays according to the relative benefit
rule. If the manager abandons the project at an intermediate date, it is essential that
all past expenditures have to be amortized in exactly the same way that would have
resulted if the project had been completed. From our perspective, there is a problem
with this approach, because the information about the breakdown of the R & D project
is not reflected in the accounting system. The proposed treatment makes no difference
between successful and unsuccessful projects.

5.3 Accounting for Leases
There are two common methods of accounting for long-term leases, the operating and
the capital method. From the discussion above, it is obvious that capitalization of all
long-term leases would be optimal, since only capitalized long-term leases can be amortized over time. Our analysis therefore suggests to favor the capital instead of the operating method (see also Dutta/Reichelstein (2005)). Needless to say that the tradeoff
examined above applies to the amortization of the capitalized long-term leases as well.

6 Concluding Remarks
Impairment losses have to be recognized if the carrying amount of an asset exceed its
recoverable amount – based on market or fair-value considerations. But if a rather conservative depreciation schedule is used, it will be very unlikely that an impairment will
occur during the useful life of the asset. In a situation where the manager faces long-term
investment decisions ex ante as well as short-term effort decisions ex post, a tradeoff
arises. Though depreciation charges are advantageous in order to induce efficient investment decisions, they may prevent informative impairment losses in the future. The
precise design of the acconting rules for recognizing impairment losses, considerably
influences this tradeoff.
There exist several accounting problems that exhibit similar effects. Altogether, we can
state that accounting rules are preferable that exhibit no unconditional conservatism
with respect to initial recognition. Unrecognized transactions like leasing, research and
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development, or long term construction contracts induce underinvestment and prohibit
informative signals in later periods. Moreover, also initial measurement should not be
conservative. A certain amount of unconditional conservatism, however, is helpful in
subsequent measurement to induce efficient long term decisions, even though (informative) conditional conservatism becomes less likely.
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