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Abstract

Non-financial performance measures are often used for performance evaluation.
They are especially relevant if the available financial performance measures not
completely reflect the manager’s contribution to the firm’s total value. Then,
non-financial performance measures serve as an indicator for the firm’s long-term
performance and may therefore be included in incentive contracts. In the paper
we analyze the incentive weights placed on non-financial performance measures
and the firm’s short-term financial return. We determine the consequences of a
non-contractable long-term financial return and of private pre-decision information
for the incentive weights of non-financial performance measures. We explore the
extent to which the strength of the statistical relation between the non-financial
performance and the firm-value, and the limitations of financial data as a measure
of total firm performance influence the incentive weights. Specifically, we determine
conditions where the incentive weight of the short-term financial return increases,

although the firm’s interest in the long-term financial return increases.
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1 FINANCIAL AND NON-FINANCIAL PERFORMANCE MEA-

SURES

Non-financial performance measures are frequently used for performance evaluation;
specifically, they are a central element of concepts such as the balanced scorecard'. From
an incentive point of view non-financial measures can be helpful because any combination
of costless performance measures that reduces the risk imposed on the agent through an
incentive contract is beneficial to the principal. Furthermore, combining different per-
formance measures may help the principal in inducing specific activities, and thereby to
reduce managerial myopia.

Non-financial performance measures such as customer satisfaction, product quality,
or employee turnover are especially relevant in cases where market-based performance
measures showing the total firm value are not available. This is true for the division of a
firm, or when the firm is not listed on a stock market. Then, the director or owner of the
firm can only use accounting-based and non-financial data for performance evaluation
and management compensation.?

Generally, non-financial measures have no intrinsic value for the director. Rather,
they are leading indicators that provide information on future performance not contained
in contemporaneous accounting measures. Empirical studies by Ittner et al. (1997) (qual-
ity — growth in profit margin), Ittner and Larcker (1998a) (customer satisfaction — future
accounting performance), and Banker et al. (2000) (customer satisfaction — future ac-
counting earnings) support the role of non-financial performance measures as a leading
indicator of future financial results.®> Such leading indicators are especially necessary

for performance measurement and management compensation when current managerial

!See Kaplan and Norton (1992).
2See the analytical results by Bushman and Indjejikian (1993), Kim and Suh (1993), Lambert (1993),

Feltham and Wu (1998) and the empirical results by Sloan (1993) for balancing accounting-based and

market-based performance measures.
3Furthermore, non-financial performance measures are also helpful for valuation purposes. See e.g.

Amir and Lev (1996), Rajgopal et al. (2000).



actions influence the firm’s long-term financial return but are not reflected in the contem-
poraneous accounting measures. Examples refer to delaying costly maintenance activities
at the expense of the future availability of the machinery and, therefore, a lower future
financial return.

The use of non-financial performance measures in compensation schemes is limited
by the fact that it is often problematic to relate non-financial data to accounting per-

4. An additional difference between accounting-based and non-financial per-

formance
formance measures refers to the circumstance that managers frequently have some pre-
decision information regarding the non-financial performance measure that is not avail-

able to the director of the firm.

"Idiosyncratic knowledge of people, machines, organizations, customers, and
suppliers, as well as knowledge of time and place, are examples of specific
knowledge. ... Specific knowledge is also often obtained at low cost by in-
dividuals in an organization as a by-product of other activities, for example,
the idiosyncratic knowledge about a machine that its operator gains over
time. Prices and quantities are examples of general knowledge that are easily

aggregated and are inexpensive to transmit among agents.”?

Compared with the accounting-based performance, the manager is therefore expected
to have pre-decision information about his impact on the non-financial performance.
To summarize the characteristics of the non-financial performance measures considered

subsequently, we assume

1. the non-financial performance to be an indicator of the long-term financial return

with no intrinsic value to the director, and

2. the manager’s influence on the non-financial performance to be unknown to the

director.

4See the empirical evidence provided in Ittner and Larcker (1998b).
5Jensen and Meckling (1998, p. 347).



Both, the relation between non-financial performance and long-term financial return as
well as the uncertainty regarding the determinants of the non-financial performance are
expected to influence the relevance of non-financial performance measures for perfor-
mance evaluation and management compensation. This is supported by empirical stud-
ies. Lingle and Schiemann (1996) and Ittner et al. (1997) find that while non-financial
performance measures such as customer satisfaction are frequently highly valued, they are
only rarely linked to compensation. Instead accounting-based measures play a dominant
role in bonus determination.

In the paper we analyze the tradeoffs underlying the weighting of the performance
measures in the compensation scheme. Considering a moral hazard problem where the
unobservable activities influence the accounting-based as well as the non-financial per-
formance, we suppose the agent having private information w.r.t. his impact on the
non-financial performance. In the model, the non-financial performance correlates with
the firm’s long-term financial return. We assume that the total return to the firm con-
sists of the short-term accounting-based performance and the long-term financial re-
turn. Moreover, only the short-term financial return and the non-financial performance
are observable and contractible signals; the long-term financial return, however, is non-
contractible because the manager may leave the firm before all outcomes of his activities
are realized. Therefore, if the available performance measures do not perfectly reflect the
firm’s total return, a problem of non-congruent performance measures exists.

Based on the principal /agent-model we explore the relevance of non-financial perfor-
mance measures by analyzing the incentive weights placed on non-financial and accounting-
based performance. Especially, we are interested in the influence of the strength of the
statistical relation between the non-financial performance and the long-term financial
return on the respective incentive weights. The analysis shows the extent to which the
strength of the statistical relation may assist in assigning incentive weights to the per-
formance measures. We find that the incentive weight placed on the non-financial signal
increases with the strength of the statistical relation, whereas the incentive weight placed

on the short-term financial return weakly decreases with the strength of the statistical



relation.

Often, the literature on performance measurement claims that due to limitations
of financial data as a measure of total firm wvalue, non-financial performance measures
are necessary for an efficient performance evaluation.® In order to explore this claim,
we analyze the extent to which the shortcomings of the financial performance influence
the incentive weights placed on the firm’s performance measures. Based on our model,
we determine conditions where the incentive weight placed on the short-term financial
return increases, although the firm’s relative interest in the short-term financial return
decreases.

Section 2 gives a short summary of the related literature. In section 3 we describe
the multi-task agency model with short-term financial and non-financial performance
measures and derive the optimal incentive contract for a general case of the agent’s
pre-decision information. In section 4 we determine the incentive weights when the pro-
ductivities of a single non-financial performance measure are log-normally distributed
and examine some special settings regarding the information content of the short-term
financial return. We conclude in section 5 with a summary and some empirical implica-

tions.

2 RELATED LITERATURE

The incentive weights placed on performance measures are intensively analyzed within
the principal /agent-framework. Following Banker and Datar (1989), the incentive weight
increases with the sensitivity of the agent’s action and with the signal’s precision. The
consequences of performance measure congruity and misalignment in a multi-task agency
relationship” are analyzed by Feltham and Xie (1994) and Feltham and Wu (1998). Given
multiple activities of the agent, Datar et al. (1999) show that increasing the sensitivity

does not necessarily increase the weight placed on that performance measure. The key to

6See e.g. Kaplan and Norton (1992).
"See Holmstrom and Milgrom (1991).



the result is that the principal must consider the congruity of an individual performance
measure in relation to the congruity of alternative performance measures. Therefore, a
non-congruent performance measure may enable the principal to provide precise incen-
tives to the agent.

The incentive problem increases if the agent privately observes the congruity of the
performance measures. Considering a single task agency relationship with agent pre-
decision information, Baker (1992) shows that the incentive weight placed on a perfor-

mance measure decreases for a decreasing congruity between signal and firm value.

3 THE MODEL

The model is based on the assumptions of the LEN-model®. A contract between a risk
neutral principal and a risk averse agent specifies a compensation function linear in one
or several performance measures. The agent’s preferences are described by a negative
exponential utility function, with r the coefficient of absolute risk aversion.

The agent controls a vector a of n activities and chooses an effort a; devoted to each
task. The activities influence both the short-term (7;) and the discounted long-term
(army) financial return to the principal. The short-term return may refer to a one period
accounting profit of the whole firm or division, whereas the long-term financial return
shows the discounted value of future profits; the latter represents ” economic consequences
of a manager’s actions that are not fully realized until after he leaves the firm.”? Following
the time line depicted in figure 1, the short-term financial return is realized at t = 2,
whereas the long-term financial return is not realized until ¢ = 3. We assume the total
return 7 to be given by

ﬁ:ﬁf—i-afrl, (1)

with a € R™ capturing the principal’s time value of money, i.e. the interest rate, together

with the extent to which the agent’s effort choice spreads into the future. Hence, o may

8See Bamberg and Spremann (1981), Holmstrom and Milgrom (1987).
9Feltham and Wu (1998, p. 5).
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Figure 1: Sequence of events

well obtain values greater than one!®. The parameter o indicates the principal’s interest
in the long-term financial return. In addition, @ shows the limitations of the short-term
financial return as a measure of total financial return to the firm. The shortcoming of
7¢ increases for increasing «.
In order to simplify the analysis we suppose constant marginal productivities. Hence,
n LU ~
Tr=> ba;+é =bla+é and M =Y dia; +¢=da+¢ (2)
i=1 i=1
where b = (by, ..., b,)" is the marginal productivity influencing the short-term payoff, and
€ ~ N(0,0%) and & ~ N(g, 0}) are two normally distributed random components of the
resultst!. Due to the different time of realization we assume the two random components
to be independent (Cov(éy,€,) = 0). Unlike the short-term marginal productivities, the
long-term marginal productivities d = (dl, o (;ln)t are unknown to the principal. At the
time of contracting she only knows the expected productivities d = (E[d1], ..., E[d,])" and
the standard deviation o for each task 7. In order to exclude inconsistencies regarding
« representing shortcomings of the short-term financial return as a measure of total firm
value, we assume b # d, i.e. there exists at least one task with b; # d;.
Due to the late realization of 7; the principal can only use 7; as a performance mea-
sure. However, we assume that she can use m (non-financial) signals §; as performance

measures. The non-financial signals have no intrinsic value to the principal. The agent’s

10This is especially true if m; represents an infinite annuity, i.e. o = 1/4, with 4 the interest rate.
' The reason for assuming a positive mean g in the distribution of & will be explained shortly. Because

of the principal’s risk neutrality and the non-contractability of 7, we may suppose o7 = 0 without loss

of generality.



effort influences signal j via

gj = Z 5jiai + gnj = ~§-a + gnj s (3)
=1

with 0; = (d;1,...,0;,)" the marginal contributions to the signal, and &,; ~ N(0,072;)
an additive and uncontrollable random component of non-financial performance measure
y;. The marginal productivities Sji follow arbitrary distributions with only non-negative
values.

We assume the non-financial performance measures to be indicators of the long-
term financial return. Therefore, the long-term financial return is expected to correlate
with the non-financial performance measures; specifically, this refers to the marginal
contributions w.r.t. 7, and ;. The covariance between d~l and S]‘i is C’ov(cii,gji) =
p?iafaji, with p?l- the correlation coefficient between task i’s contribution to the long-
term financial return (d;) and task ’s contribution to the outcome of signal y; (3;;). For
performance measure j, the parameter v; = 3, p?idz-daji aggregates the covariances over
all tasks. The aggregation is necessary because each performance measure aggregates the
consequences of all tasks. Hence, the parameter v; reflects the strength of the statistical
relation of performance measure j and the long-term financial return m;, i.e. ceteris
paribus the strength of the statistical relation increases with increasing ;.

Furthermore, the contribution of task ¢ to several non-financial performance measures
may be correlated as well. W.r.t. the performance measures g; and 7, the correlation
of task i’s productivities d;; and d; is described by the correlation coefficient p?ivki. For
two signals j and &, the vector A\, = >, p?ijkiajiaki shows the respective strength of the
statistical relation, aggregated over all tasks. Finally, we assume the short-term random
components € and €,; to be jointly normally distributed with covariance matrix X.

Using the m+1 performance measures, the principal may specify an incentive scheme

m
s=fHuvy+ ) vy = f+ vy (4)
j=1
with f the fixed salary, vy and v,;Vj the incentive weights for the financial and the

non-financial performance measures, and y = (ba,dla,...,d! a)® = pa a vector of the

7



outcome of the performance measures, including the short-term financial return. Hence,
the matrix fij,41xn) shows the marginal contributions of the n tasks to the m + 1 per-
formance measures. Depending on the incentive problem, however, the use of less than
m + 1 performance measures may be optimall2.

After signing the contract but before choosing and supplying his effort, the agent
privately observes the marginal productivities ¢;,. Due to the technical nature of the in-
formation we exclude any communication between principal and agent!'?. Furthermore,
we assume that the agent may quit after observing the productivities. Specifically, we as-
sume that exogenous restrictions prevent the principal from including a damage payment
for the jointly observable breach decision in the contract'4."®> Hence, the participation
constraint must be satisfied for any productivity ¢;; when using signal ; as a performance
measure. This assumption is equivalent to assuming that it is impossible to require an
agent to choose activities that result in an expected loss to him!©.

Due to the positive and effort-independent long-term contribution of the agent’s work
(¢ > 0), the principal always prefers to contract with the agent. However, the principal
may contract with an agent observing d;; = 0Vi who, hence, will not supply any effort
regarding signal y;. Then, the principal has to compensate the agent for the risk €,;
inherent in performance measure g;. In that case it might be optimal to not contract at

all with the agent. In order to exclude cases like that we assume that these "inefficiencies”

12Since we focus the analysis on the variation of the incentive weights, we do not normalize the
performance measures. However, the normalization seems to be crucial when considering the relative
importance of the performance measures. See Lambert and Larcker (1987), Sloan (1993), Feltham and

Wu (1998).
13See also Lambert (1986), Demski and Sappington (1987).
M Exogenous aspects like the notion of ”fairness” may restrict the damages for breaching a contract.

See Melumad (1989, p. 741).
5The restriction placed on damage payments is consistent with excluding bonus payments as a part

of the compensation function. The latter is necessary in order to prevent the Mirrlees-solution in case of

an exponential utility function and a normally distributed performance measure. See Mirrlees (1974).
6Kanodia (1993, p. 177), e.g., states that the "assumption that managers cannot be required to

implement plans they know will impose losses on them is more consistent with the autonomy that

divisional managers have in decentralized organizations.”



are small relative to the result ¢; of the long-term financial result. The effort independent
result, however, only results if the agent does not breach the contract.!”

Therefore, the principal’s problem is given by

max E[r — ] (5)
s.t.
PC  E[—exp{—r[s—C(a)]}| > —exp{—rs.} Vij (6)
IC € arggnaxE[_exp{_T[S -C)l}] Wi (7)

The risk neutral principal maximizes the expected net return after compensating the
agent. With the participation constraints (6) she ensures that the agent receives always
at least his reservation wage s,. Supplying effort leads to private costs C'(a) to the
agent. We assume the disutility of effort to be additively separable in each task, i.e.
Cla) = 32" a} = ja'a. Therefore, the agent’s net result is s — C(a). Following
the incentive constraints (7), the agent chooses effort levels that maximize his expected
utility.

Subsequently, we restrict the incentive weights to non-negative values. In general,
negative values may provide incentives for sabotage (a < 0), and, hence, result in dys-
functional behavior of the agent. This seems to be obvious w.r.t. the short-term financial
performance. There, without additional monitoring the agent may easily 'throw away’
any short-term result. The incentive weights for the non-financial performance measures,
however, are restricted to be non-negative as well. Although non-financial performance
measures can be defined in a positive and a negative way'®, an implicit direction is given
when considering the influence of the agent’s effort. Consider for example the case of a
single non-financial performance measure y. For positive marginal productivities d; the
agent increases y by exerting effort. Hence, an incentive problem is supposed to exist
w.r.t. the agent’s effort increasing the signal. For the opposite direction we may assume

that the agent can costlessly throw away any result, i.e. without a significant personal

ITFor ease of presentation we subsequently consider only the net long-term benefit, i.e. m — .
18F.g., reliability rate and percentage of machine break downs.



cost the agent can reduce the signal’s outcome. An example is the time consuming cre-
ation of customer satisfaction that can be destroyed quite easily. Then, the principal will
only use non-negative incentive weights, since negative incentive weights would induce
the agent to significantly reduce the signal’s outcome.??°

Since the agent observes the marginal productivities d;; before choosing a;, only un-
certainties regarding the random components ¢¢ and €,; remain when choosing the effort
levels. Due to their joint normal distribution we can express the agent’s expected utility
by it’s certainty equivalent, i.e.

1 1
CE = f+v'ua— iata - irVar[s] : (8)

Maximizing C'E is equivalent to maximizing the expected utility. Using (8) in (7), first
order conditions yield a* = p'v. Then, the certainty equivalent for the participation
constraints is

1 1
f+ §Vtuuty - §ryt2y > 5, Vi (9)

The participation constraints must be fulfilled for all values ¢;; of the marginal productivi-
ties. In the optimum, the principal will choose f so that (9) is just fulfilled with equality.
With v non-negative, the minimum LHS of (9) results for the minimum contribution

margins d;;. Then, the principal chooses

1 1
f=8q— §Vtu0ugu + ithZV (10)

with g = [b, 0y, ..., 8,)% 8; = (851, - -+, 8,,)" ¥, and §;; = min{dy;} Vij. It is straightfor-

ward to show that an agent observing d;; > d; receives a rent. Without loss of generality

we assume s, = 0.

19 Analytically, the argumentation requires a more detailed description of the agent’s disutility of effort

and the production functions under study. Considering a single task and a single performance measure

. i 1/2a> a>0 - 0a  a>0 o
g, these functions are C'(a) = and E[g] = . Hence, the principal
0 a<0 -0 a<0

always chooses a non-negative incentive weight v > 0. Otherwise, the agent would choose some a < 0

and receive an income of infinite size.
20Bushman et al. (2000), however, do not preclude the existence of negative effort levels.
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Using the condition for the optimal effort levels together with (10), we can reduce
the principal’s decision problem. Hence, we obtain the following unconstrained decision

problem

~ 1 1
max E |b'u'v + ad'plv — —rv'Sv + —vhpuopby — viupty

2 2
= blia'v+ a(d'p'v + ¥'v) — ;TVtZV + ;Vtugugu — v (ppt+ANr o (11)
where
d = E[]
fpo= Ely
U = [¢p,... 71/1m+1]t with  ¢; = ipﬁ‘lﬂgaﬁ
A = [Nrlpmsixmey  with Ay = i"?ﬂ Ajk = ipﬁi,kiajmm

Here, vector W describes for all performance measures the covariance of task i’s con-
tribution to the long-term financial return and the contribution to the outcome of the
performance measure, aggregated over all tasks. The matrix A shows the covariance of
task i’s contribution to performance measures j and k, aggregated over all tasks. The
scalars \;; aggregate the variances of the individual productivities. Hence, they show
the information asymmetry between principal and agent, i.e. the agent’s informational
advantage increases with increasing A;;. Moreover, the non-diagonal scalars \;, show
the strength of the statistical relation between performance measures j and k. Since
the agent’s contributions to performance measure 7 are well known to the principal, we
obtain ¥ = 0, A\jy, = 0VE, and \j; = 0Vj.

Given (11), it is straightforward to determine the optimal incentive weights v*. Due
to the concave nature of the problem the first order conditions are also sufficient?'. Then,

the vector of optimal incentive weights is

vt = 2008 + ) — o + 78] {AA + o) (12)

2lHere, we assume interior solutions with v* > 0.

11



with A = b + ad showing the agent’s expected impact on the total firm value (here,
A; = b; +ad;). Condition (12) is a general result for the incentive weights given that the
agent has private pre-decision information regarding the signal’s productivities, and the
principal having preferences for a non-contractable return 7;. Relaxing these assump-
tions we obtain the incentive weights for some special cases. Considering all marginal
productivities to be public knowledge at the time of contracting, we have g = gy = p,
and, hence, uopt = it = pput, d =d, A = 0, and ¥ = 0. Then, the incentive weights
become??

vt = [+ 5] {pa) (13)
Furthermore, for o = 0 the principal is not interested in the non-contractable return 7,
and the short-term financial return perfectly represents the principal’s financial interests.

Then, the incentive weights become

vt = [2(a8" + A) — oty +rE] ' {ib} (14)

Finally, neglecting both pre-decision information and a non-contractable result yields

vt = [+ %] {ub} (15)

Comparing the closed form solutions, we observe a tendency that introducing agent
pre-decision information reduces the incentive weights, given that the matrix of the
expected marginal contributions equals the marginal contributions for the case of publicly
observable productivities (& = p) and a positive correlation between the aggregated
uncertain productivities (A > 0). Furthermore, the comparison shows that introducing a
non-contractable return strictly increases the incentive weights, given a positive discount
factor (a > 0), a positive contribution (d > 0), and a non-negative statistical relation of
the non-financial performance measures and the long-term financial return (¥ > 0).

In order to gain additional insights we restrict our analysis to a setting with only one
non-financial performance measure and suppose specific probability distribution func-

tions for the marginal productivities. For this setting, we analyze the balancing of the

22See also the solution to the comparable problem in Feltham and Xie (1994) with b =0 and o = 1.
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incentive weights for the short-term financial return and the non-financial performance

measure.

4 BALANCING OF INCENTIVE WEIGHTS

4.1 Single Non-financial Performance Measure

Subsequently, we consider a single non-financial performance measure § whose produc-
tivities are correlated with the marginal contributions to the long-term return. When
signing the contract, the principal expects the marginal contributions to be log-normally
distributed, i.e. d; ~ LN (ft4;,03,) Vi. The marginal contributions are independent ran-
dom variables. Equivalently, the marginal productivities o; of signal g follow a log-normal
distribution, with &; ~ LN (us,, 03) Vi that are independently distributed as well. Re-
garding the correlation between y and 7;, we assume for each task ¢ the contribution
d; and the productivity 5; to be correlated, with a covariance of C’ov(czi, 51) = plodo;.
Therefore, ¢ = Y, plodo; aggregates the covariances over all tasks. Ceteris paribus, a
larger value of 1) indicates a higher statistical relation between ¢ and 7. Furthermore,
A\ =3, 02 aggregates the variances of the non-financial productivities. Finally, the ran-
dom error terms are supposed to be non-correlated: Cov(€y,€,) = 0.

Applying the result specified in (12) we obtain the following closed form solutions for

the two incentive weights??

o 2Py5a — 20006 + B'A(2X + ro2) (16)
5 2(®ys — btoStb + Abtb) + 2(6t5 + Nroi + (btb +ro)ro?

B (I)dbA . gtbbtA + a¢btb + (StA =+ Oﬂﬁ)T’O'J% (17)
~ 2(®y5 — b'00'b + Ab'b) 4 2(6'0 + A)ro? + (btb + ro?)ro?

S %

with

CDbJA = StSbtA bt(S(StA Z Z 5 — b (5 A SJ — AJSZ)

=1 j=i+1

23See the appendix for the derivation of egs. (16) and (17).
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Bz = bbo'A — 5tbbtA = Z S°(8iby — 6;0:) (Aiby — Ajby)

=1 j=i+1

®y; = b'bs's —b'do'b = Z S (b, — b5,

i=1 j=i+1

First, the incentive weights depend on parameters reflecting the congruency of 7
and y, and their alignment with 7. Here, ®ysa compares the agent’s expected impact
on the non-financial signal (§) with the impact on the second performance measure (b)
and the expected impact on the firm’s total return (A). Because of A = b + ad, ®ysa
aggregates the congruency @45 of the two performance measures and the comparison ®ps4
of the agent’s expected impact on the non-financial signal with the impact on 7y and
the expected impact on 7 (®y5a = Pps + aPpsg, with ®psg = 0'6b'd — btsstd). For a
similar relative impact on the two performance measures (§ = wb,w € R*), and for a
similar relative impact on y and 7 (§ = wA,w € RY), ®y5a = 0 and a lower incentive
weight v} results. First, the expected outcomes of the two performance measures differ
only by a constant factor (E[j] = wE[7|), and second the expected outcome of the
non-financial signal perfectly represents the expected total firm return (E[y] = wE[7]).
In both cases, the relevance of 7 as a performance measure is reduced.?* Regarding the
incentive weight 1 placed on the non-financial signal, however, the agent’s impact on 7
as compared to y and 7 must be considered (Pgpa ).

Second, the strength of the statistical relation 1 influences the incentive weights.
The closed form solutions in (16) and (17) show differing consequences of v: while
the incentive weight placed on the non-financial performance measure increases with
the strength of the statistical relation, the incentive weight placed on the short-term
financial return decreases for increasing . However, given that the agent’s activities
either influence 75 or y, i.e. bt§ = 0, 1 does not influence the incentive weight Vi

The results in (16) and (17) show an interior solution for the incentive weights. Bound-

ary solutions result if one of the incentive weights is negative. They follow from (12) with

24Furthermore, ®psa = 0 when the agent’s activities influence either m¢, or y and T, i.e. bt =0
and b*A = 0. Due to A = b + ad, however, b!A = 0 requires a specific distribution of the expected

productivities d;, with at least one negative productivity.
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i b s, o5, 5; o ld, 04, d; of ol
1 2 .02 1.5 3.1424 9.1551 .05 1 1.7333 2272 6
2 2 05 1.2 21598 38759 .15 1.3 2.7047 5686 .8
3 4 1 14 29447 72724 1 1.2 22705 4.0747 .7

Table 1: Data for the example

some necessary assumptions regarding the problem’s parameters. Considering the case

where only the short-term financial return 7 is used as a performance measure, we have

i =g =b', v =09, ¥ =07, and A = ¥ = 0. Then, the incentive weight is

b‘A

0o__22 18
"I bib 4 ro? (18)

Alternatively, if the principal only uses the non-financial performance measure we have

=06 =0 v=10° =02 A=1[0,0]]0,A], and ¥ = [0,7]. Then, we obtain the

incentive weight as -
0 _ _5_tA + o) ‘
280+ N) +ro?

Based on eq. (18) we observe that for an exogenous restriction of the performance

(19)

measures to 7y, the corresponding incentive weight V? is non-negative. Moreover, when
exogenously restricting the performance measure to y, a negative incentive weight 12
may result for negative correlations between the marginal benefits and the marginal
contribution to the signal () < —6*A/a). Then, it is optimal for the principal to not
use an incentive contract at all.

We illustrate the result for the incentive weights with the following example. There,
the agent has to choose his effort for three different tasks. We assume his coefficient
of absolut risk aversion to be r = 1, and standard deviations for the two performance
measures are 0, = 15 and oy = 22. Table 1 shows the remaining parameter values.

Figure 2 shows an increasing incentive weight for the non-financial performance signal,
and a decreasing incentive weight for the short-term financial return for an increasing

parameter a.. For values o > 1.3097 the principal only uses the non-financial signal y as
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Figure 2: Incentive weights for varying values of a

a performance measure. Furthermore, we observe v < 10 for o < Gy, i.e. the additional
use of the short-term financial return reduces the incentive weight for the non-financial
performance measure. Figure 2 illustrates that for increasing limitations of the short-
term financial return and an increasing interest in the long-term financial return, the
principal decreases the incentive weight placed on 7y and increases the incentive weight
placed on y.

The closed form solutions of (16) and (17) indicate that the incentive weights crucially
depend on the congruency of the performance measures. In order to additionally explore
this aspect we consider two settings differing in the degree of myopia of the short-term
financial return. There, the agent has to perform two tasks where task 1 influences
the short-term financial return, and task 2 determines the non-financial signal and the
long-term financial return. The two settings differ in that task 2 is not contained in 7y
(myopic short-term financial return), and that task 2 also influences the outcome of 7

(forward-looking short-term financial return).
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4.2 Myopic Short-term Financial Return

The short-term financial return is myopic when the agent’s activity determining the
firm’s long-term financial return does not influence 7;.2> Such a separation of the conse-
quences of the agent’s activities on the two performance measures results for b = (by,0)",
§ = (0,8,)!, and d = (0,dy)". In addition, the aggregated variances of the non-financial
productivities (A), and the aggregated covariances of the task’s productivities w.r.t. the
long-term financial return and the non-financial performance (¢)) must be adjusted ac-
cordingly. Based on (16) and (17) it is straightforward to determine the incentive weights

for the short-term financial return and the non-financial signal as

b% and * Oé(gZJQ + 1/))

1 = —— . 20
bt +ro? “n 2(03 4+ \) +ro? (20)

*
Vf—

Here, the incentive weight for the short-term financial return does not depend on
the strength ¢ of the statistical relation between y and 7;, nor does it depend on the
shortcomings of 7 as a measure of total firm performance.

The incentive weight for the non-financial performance, however, increases with the
strength of the statistical relation (Jv)/0¢ > 0). Furthermore, the principal may well
choose a positive incentive weight v even when no statistical relation exists between
the non-financial signal and the long-term financial return (1) = 0). Despite the missing
statistical relation, the use of y as a performance measure enables the principal to induce
effort in task 2. In this case, the risk neutral principal uses the expected productivities
w.r.t. y and m when determining v;.

Since negative incentive weights are supposed to motivate gaming of the performance
measure by the agent, the principal includes the non-financial signal in the compensation
scheme only for 1) = plodos > —dydy. Therefore, the non-financial signal may not be
used for a negative statistical relation p$ combined with large variations o, and o9 of the

productivities for dy and dy. In addition, (20) shows that an increasing interest of the

Z5Here, o > 0 is necessary for the short-term financial return to differ from the firm’s total financial

return.
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principal in the long-term financial return increases the incentive weight placed on the
non-financial signal. Equivalently, increasing shortcomings of 7y motivate the principal
to place a larger emphasis on the non-financial signal for performance evaluation and
management compensation. Therefore, she increases the agent’s effort directed towards
the long-term financial return via a higher incentive weight placed on the non-financial
signal. Finally, the incentive weight v} decreases for an increasing variation of s, i.e.
vk JON < 0.26

The principal’s expected return for a myopic short-term financial return is

b4 a?(0ydy + 1)?
E[Up| = L _ . 21
U] b%+m]%+2(5§+A)+mg (21)

Here, the expected return can be separated into the value of the two performance mea-
sures. The second part in (21) shows the expected value of the non-financial perfor-
mance measure. When including the non-financial signal into the compensation scheme
(¥ > —52J2), an increasing strength of the statistical relation between the non-financial
signal and the firm’s long-term financial return improves the expected return to the
principal. Moreover, the value of the non-financial signal decreases with the principal’s
uncertainty A regarding the agent’s influence on the non-financial signal.

To summarize, for a myopic short-term financial return no balancing is necessary in
order to determine the incentive weights placed on the short-term financial return and
the non-financial performance. Of course, one crucial assumption for this result is that
the error terms €; and €, are uncorrelated. Then, incentive weights and expected values
of the performance measures depend on factors idiosyncratic to the production of the

non-financial outcome and the short-term financial return.

4.3 Forward-looking Short-term Financial Return

A forward-looking short-term financial return follows when the agent’s activity deter-

mining the long-term financial return also influences the short-term financial return.

26Since A = 02 and ¢ = plodos, we have to substitute ¢ with 1’ A\'/2 in order to show dv: /O < 0.
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Therefore, § = (0,d,)* and d = (0,d,)*, and the short-term financial return has multiple

determinants with b = (b1, by)". Based on egs. (16) and 17, the incentive weights are

L 20705 — 200pba0; + (b + 3 + abydy)(2A + 707) (22)
f —4b303 + (b3 + b3 + ro?)(2(A + 63) + ro2)

yo BB+l = )b + (B + ) + (06 + (b +ad)a)ro]
" —4b305 + (b7 + b3 +10F)(2(A 4 03) +ro?)

Since in this setting one activity of the agent influences the outcome of the non-
financial performance as well as the short-term financial return, factors idiosyncratic
to the production of y influence the incentive weight placed on the short-term financial
return. Equal to the general result for eq. (16), we find that v} decreases for an increasing
strength between the non-financial signal and the long-term financial return (v} [0 ~
—2abydy), and v increases with the statistical relation: dv? /9y > 0.

Moreover, the incentive weights vary with the limitations of 7y as a measure of total
firm profit and the principal’s interest in the long-term financial return. Regarding the
short-term financial return we determine dvj/da ~ by(da(2X + r07) — 2095). Therefore,
the incentive weight v} may increase as well as decrease for increasing shortcomings of

7. Especially, v} will increase for

- JQ(Q)\ + TO'TQL)
Y<v= 20, '

For a rather low correlation of  and 7, the incentive weight v} increases with . The

(24)

threshold 1 of the statistical relation increases with the variance A of the non-financial
productivity dy, the variance o2 of the random noise €,, the expected contribution dy to
the long-term financial return, and it decreases with the agent’s expected influence on
the signal’s outcome (d5).

The key to the result is that for a high a the principal has a large interest in the
long-term financial return. Then, given a low statistical relation of y and ;, the prin-
cipal extensively uses the short-term financial return in the compensation contract. By

increasing v}, the principal motivates the agent to provide more effort in task 2, which
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also improves 7;. This is especially of benefit to the principal when she is rather uncer-
tain regarding the non-financial signal’s productivity. Moreover, an increasing variance

o2 increases the risk imposed on the agent through v} as compared to vi. Then, the

n
risk premium necessary to contract with the agent is lower for the short-term financial
return. Equation (24) indicates the combined influence of the strength of the statistical
relation v, the variance A of the non-financial productivities, and the non-financial’s pre-
cision (0,,2) on the relevance of the short-term financial return for increasing «. Given a
high statistical relation of ¢ and 7;, however, the principal decreases the incentive weight
placed on 7y for increasing shortcomings of the short-term financial return.

The incentive weight placed on the non-financial signal may also increase and decrease
with the limitations of the financial data. Based on dv /0« we find a decreasing incentive
weight v for o

v <, and B> fg%fjﬁ(bf T ro?).

The first condition implies that the agent’s expected impact on the non-financial signal
is only poorly correlated with his impact on the long-term financial return, indicating a
rather low statistical relation between y and 7;. In addition, the second condition requires
the consequences of task 2 to be adequately represented in the short-term financial return
relative to task 1. As a consequence, the short-term financial return is ”sufficiently
forward-looking” and can be used for motivating the agent to supply effort in task 2.
Hence, for an increasing interest in the long-term financial return the principal focuses
on the short-term financial return for management compensation as compared to the
non-financial signal.

To summarize, a forward-looking short-term financial return requires a balancing of
the incentive weights. Then, the incentive weight placed on the short-term financial
return decreases for an increasing strength of the statistical relation between the non-
financial signal and the long-term financial return. Furthermore, given a low correlation
between the non-financial signal and the long-term financial return, the incentive weight

placed on the short-term financial return increases with the principal’s interest in the

long-term financial return. Hence, despite increasing shortcomings of the short-term
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financial return as a measure of total firm value the director increases its incentive weight
in the compensation scheme.

Moreover, the forward-looking character of the short-term financial return also influ-
ences the incentive weight placed on the non-financial signal. Especially, we find that for
a sufficiently forward-looking short-term financial return and for a low statistical relation
between the non-financial signal and the long-term financial return the incentive weight
placed on the non-financial signal decreases for an increasing interest of the principal in

the long-term financial return.

5 EMPIRICAL IMPLICATIONS AND CONCLUDING REMARKS

In the paper we analyze the impact of the agent’s pre-decision information and non-
congruent performance measures on the incentive weights placed on the short-term fi-
nancial return and the non-financial results in a multi-task principal /agent-relationship.
The analysis identifies conditions where the incentive weights may actually increase,
although the relative importance of the signal to the principal decreases.

The analysis shows that the magnitude of the agent’s pre-decision information reduces
the incentive weights placed on non-financial signals. Therefore, we predict the incentive
weights to increase with the knowledge of the manager’s superiors or his compensation
committee regarding the manager’s impact on the non-financial signal. The manager’s
information advantage, on the other side, is expected to increase with the size of his
division. Based on the analytical results, we expect to observe a negative relationship
between division size and incentive weight?”. Furthermore, this result seems to corre-
spond with the empirical results provided by Lingle and Schiemann (1996) and Ittner
et al. (1997), that non-financial performance measures are only rarely linked to compen-
sation, and that accounting-based performance measures, despite their limitations as a
measure of total firm value, play a dominant role for managerial compensation.

In addition, we expect the weight placed on non-financial performance measures in

27See the empirical results provided by Balkin and Gomez-Mejia (1987).
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compensation contracts to increase with the strength of the statistical relation between
the non-financial signal and the firm’s long-term financial return. Regarding customer
satisfaction, e.g., we expect a higher statistical relation to the long-term financial return
in a customer-oriented market as compared to a supplier-oriented market. Hence, we
expect the influence of customer satisfaction on managerial compensation to be higher
in a customer-oriented market as compared to a supplier-oriented market.

Finally, we expect a balancing of the incentive weights placed on the performance
measures to be necessary only when the long-term managerial decisions show short-
term consequences. Given that the long-term managerial decisions do not influence the
short-term performance, however, the balancing of the performance measures reduces to

choosing the optimal non-financial signal.
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Appendix
Derivation of the incentive weights for a single non-financial performance

measure

For the problem considered, we have i = [b,d]’, po = [b,0]}, § = [01,...,d,]t, and

d=[dy,...,d,]t, where (DeGroot (1970))

CZZ' E [sz] — i +03i /2 Vi

5i B [SZ] — M +a§i /2 Vi

Furthermore, we have

0 0 0 0 0 0
A = = and U = = (A1)
0 7,07 0 A i plofo; (G
where
(69)? = Var[d)] = 4t (eai -1 Wi
o2 = Varlh)] = ™ % (% — 1) Vi
E[0?] = E[0;]*+ Var[s;] = 62 + o2 Vi

Finally, for uncorrelated random components €; and €, the covariance matrix ¥ is

2 — {012” ! ] (A.2)

2
0 o

Hence, the optimal incentive weights depend on the following inverse matrix

-1

1

- b'b + ro? 2bto
203" + A) — popty + 135 = !

B - (A.3)
2btd 260 + 2\ +ro?

which can be determined using a standard approach for a 2 x 2-matrix.
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