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Abstract

There is common consensus that executive compensation is strongly
tied to firm size and much less so to financial performance. One sus-
pects that observed strategic change in corporations may have an effect
on these results. Based on multi-task theoretical considerations, our
evidence for German industrial firms shows that pay for firm size elas-
ticities decrease only for large firms as they change their strategy from
growth to downsizing strategies. Furthermore, pay for performance
elasticities are contrary to predictions of agency theory. Both results
provide further support to the common belief that compensation con-
tracts in public corporations seem imperfectly tied to firm performance
and managers’ tasks.
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1 Introduction

Executive pay has gained much attention across many disciplines and seems
to be one of only a few examples of successful interdisciplinary research.
In an extensive survey of the literature, Gomez-Mejia (1994) reviews about
300 published empirical studies covering diverse fields such as economics,
finance, accounting, human resource management, organizational behavior,
sociology and psychology. One of the core results of many empirical stud-
ies is the low pay for financial performance sensitivity and the high pay for
firm size sensitivity. These results seem to be very robust across different na-
tional samples, measures and estimation techniques.1 However, most studies
are cross-section studies or consider only very short time periods and there-
fore provide no evidence on whether or not the seemingly robust results are
transitory. Significant structural change either stochastic or intended may
weaken or strengthen the results.
Only a few studies considered the stability of relationships between ex-

ecutive compensation, performance and firm size over time. One is Kostiuk
(1990) who studied two time periods (1934-39 and 1969-81) and concluded
that the pay-size elasticity is relatively stable for American executives. Ba-
ker/Jensen/Murphy (1988) show that the elasticity of American CEO compen-
sation with respect to firm sales within the period 1973-83 has been remark-
ably stable across time and industries with the mean and median elasticity
equal 0.31, whereby two-thirds of the estimates fall in the range of 0.275 to
0.35.
On the other hand, using a small sample of U.S. companies Boschen/Smith

(1995) studied the intertemporal response of pay to firm performance for
the period 1948-90. They found that compensation schemes have shifted
toward greater performance sensitivity over time with stronger long-term
effects. They therefore conclude ” ...that the pay-performance relationship
has a significant long-run component and is incompletely characterized by
its contemporaneous-only relationship...” (p. 578). Similarly, Joskow/Rose
(1994) observed an increase in pay for performance sensitivity during the
1980s by analyzing data for 1.009 CEOs in 678 firms between 1970-90. How-
ever, they also emphasized that the performance effect on compensation
does not have a significant long-run component, it appears to decay substan-
tially over two to three years. And furthermore, Schwalbach (1999) shows
that for German executives pay for performance sensitivity increased as well
as its variance with in the period of 1987-96. In contrast, Jensen/Murphy
(1990) by comparing CEOpay-performance sensitivity in 1934-38 versus 1974-
86 observed that it ”...has fallen by a factor of 10 over the past 50 years...”

1See also Murphy (1999), Conyon/Schwalbach (2000 a & b) and Schwalbach/Grasshoff
(1997).
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(p. 257).
This paper intends to analyze the stability of executive pay related to the

determinants firm size and performance in German manufacturing compa-
nies. The data set contains information from 48 firms for the period of 1968
to 1994. During this time period German firms have gone through distinc-
tive phases of strategic change as a reaction of actual or anticipated changes
in external environments. The management of strategic change involves a
series of distinct steps which include incentives for managers to transform
the firm from the present state to the future state to maximize sharehold-
ers wealth. We assume that executive pay in terms of financial incentives
depends on the specific task of change and should be reflected in estimates
of firm size and performance elasticities. Therefore, intertemporal shifts of
incentive pay should be the result of strategic change of managers’ tasks.
Germanmanufacturing firms have gone through distinct phases of strate-

gic change since the 1950s. As is illustrated in Schwalbach (1987), the period
1950 to about 1980 shows significant firm growth while thereafter consolida-
tion and downsizing dominated. Firm growth was realized in the 1950s and
60s due to internal growth via vertical integration and horizontal diversifi-
cation. In the 1970s growth was performed due to mergers and acquisitions
and led to diversification into related and unrelated fields. In the 1980s exter-
nal diversification continued but firms started to concentrate their activities
around their core business. In the late 1980s and 1990s firms divested un-
related businesses, globalized and outsourced activities. According to this
development, one finds three distinct phases of strategic change: growth
(1950-80), consolidation (1981-89) and downsizing (since about 1990).
Assuming potential conflict of interest between shareholders and man-

agers, we expect that managerial incentives depend on the type of task ex-
pected by shareholders. Conventional compensation packages in German
firms -consisting of high base salaries, low accounting-based bonuses and
no stock ownership (until recently)- provide effective incentives for diversi-
fication, size and growth but not for adopting strategies of consolidation
and downsizing. If shareholders are aware of the effectiveness of incen-
tives, one expects that compensation packages are tied closer to sharehold-
ers wealth, particularly in phases of consolidation and downsizing. If com-
pensation packages are incentive compatible, we expect trends of increasing
pay-performance elasticities and decreasing pay-firm size elasticities across
business activity phases.
Although there is ample evidence that compensation is tied to firm size

and growth there is virtually no study which looks explicitly at the effect
of strategic change and downsizing, in particular, on executive pay. Press
reports usually provide extreme examples about pay and downsizing like
the case of British Gas where the CEO (Cedric H. Brown) was awarded a 76
percent pay increase in 1994 while at the same time the company was fur-
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ther downsized by 25.000 employees.2 By now it is evident that many firms
went or are going through a phase of downsizing. Statistics show that mil-
lions of jobs were eliminated in industrial countries. The evidence about
downsizing challenges the widely accepted result of strong size and weak
performance effects on managerial compensation. In a detailed case study
about General Dynamics Corporation, Dial and Murphy (1995) demonstrate
that compensation tied to shareholders’ wealth create incentives to increase
shareholder value even in industries where downsizing opens substantial op-
portunities for value creation. And more recently, the business press reports
about increasing pay for performance sensitivity which is in part explained by
stronger performance related incentives in periods of downsizing.3 Further-
more, Dechow/Huson/Sloan (1994) show that compensation is adjusted for
restructuring charges to ensure that executives have the incentive to pursue
value-enhancing strategies during phases of restructuring and downsizing.
In contrast, Hallock (1998) finds that American executives did not receive a
pay premium for laying off employees during periods of strategic change.
The paper is structured as follows: In the next section we develop the

hypothesis on the basis of multi-task principal-agent theory. The specifica-
tion of the empirical model is provided in section 3, followed by the data
description. Section 5 presents the results and conclusions are given in the
last section.

2 Theory and Hypothesis

Agency theory is applied to situations of modern corporations where share-
holders (the principal) delegate work to managers (the agents). An agency
problem arises if managers do not direct their work to serve the interests of
shareholders. Managers can pursue conflicting goals if they can hide infor-
mation, so that the shareholders cannot perfectly observe whether managers’
actions will increase shareholders wealth. To avoid the agency problem, the-
ory predicts that compensation contracts can be designed to provide man-
agers incentives to take actions which increase shareholders wealth.

Holmstrom/Milgrom (1987) proved that a simple linear compensation func-
tion of the kind C(P) = a+bP would have the desirable incentives to behave
in principals’ interest, whereas a serves as a fixed and b as the incentive
component depending on firm performance (P). Empirical estimates of the
incentive parameter b show low values of elasticities of around 0.1-0.15 for
the U.S., about 0.06 for Germany and about 0.01-0.02 for Japan.4 There is

2See Business Week, July 3, 1994, p.41.
3See Forbes Global, May 17, 1999.
4See Rosen (1992) for a review of the U.S. results. Murphy (1999) also includes interna-

tional results. In addition, see Schwalbach/Grasshoff (1997) for Germany and Kato/Rockel
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disagreement about the desired magnitude of incentives, or as Rosen (1992)
states it ”... what is not so clear from theory is what a reasonable bench-
mark would be. Is the 0.1-0.15 elasticity estimate too small or too large? The
theory has not focused enough on that number to provide an answer ...” (p.
201).5

Holmstrom/Milgrom (1991) provide an answer to that open question by
arguing that incentives provided should depend on the multi-task activities
of executives. Specifically, they recommend considering the full portfolio of
activities before predicting the strength of incentives applied to any given
performance measure, since some dimensions of performance can lead to
myopic behavior. For example, weak incentives invite executives to favor
firm growth and size. If risk-taking (due to downsizing) is wanted incentives
have to be stronger to minimize disincentives for downsizing.6

Agency theory predicts that high fixed payments provide incentives to
pursue growth strategies even if they create excess capacity and are not war-
ranted by the capital market. Conventional compensation contracts include
high fixed payment and therefore do not provide adequate incentives for
downsizing. In practice, firm size and industry effects are the dominant
determinants of pay levels. In German firms, about 30 percent of total com-
pensation is variable and about 10 percent has long-term effects, on average.
This means that 90 percent (fixed and variable) of compensation is short-
term oriented whereas 60 percent (fixed pay) is unrelated to short-term firm
performance. Stock ownership by executives -although allowed by German
company law (Aktiengesetz)- does not play a role in managerial compensa-
tion at all until 1996.7

Executive pay tied to firm size and short-run accounting profits is mis-
leading if the task is to pursue strategic change and downsizing strategies,
in particular. Downsizing involves exit from market segments associated
with sales of plants or business units and plant closure. Furthermore, it
requires laying off employees and increases restructuring charges, thereby
affecting current accounting profits. It is obvious to see that incentives for
restructuring and downsizing have to reflect long-run effects and measures
which reflect the market value of the firm while growth strategies can also
reflect short-run and accounting performance measures.
Asmentioned before, for German firmswe identified three distinct phases

of specific strategic change: growth, consolidation and downsizing. We as-
sume that managerial incentives are set in accordance with the required ac-

(1992) for Japan. Further evidence is reported in Barkema/Geroski/Schwalbach (1997).
5For a theoretical treatment of that problem see Grasshoff/Schwalbach (1999).
6See also Holmstrom/Milgrom (1994)
7In 1996, companies like Daimler-Benz and Deutsche Bank were among the first to

reward its executives with stock options. Due to the introduction of the KonTraG in 1998,
over 200 companies have introduces stock option plans by the beginning of the year 2000.
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tivities. Concentrating on measures of firm size and firm performance as de-
terminants of executive compensation, we expect that parameter estimates
should vary across time and strategy. Before predicting the magnitude of
parameter estimates one should take into account the interrelationship be-
tween pay-performance sensitivity and firm size.
Agency theory predicts that firm size and pay sensitivity are inversely

related.8 This is shown by supposing the aforementioned linear compen-
sation function Ct = at + bVt, where Vt is the firm value in period t, at is
the fixed salary and b the share of firm value or incentive component. Then
∆Ct = ∆at + b∆Vt = ∆at + bVtrt, where rt is the rate of return and ∆a is a
time trend which usually is assumed to be constant. Incentives are assumed
to be set optimally if bVt = const., then b is inversely proportional to firm
size. Rosen (1992) expects (based on the results of Jensen/Murphy, 1990)
that standard linear regressions underestimate the average pay-performance
sensitivity by a factor of almost 10. He therefore recommends semi-elasticity
estimates of the kind dlog(compensation)/dr for better control for size ef-
fects. And Holmstrom (1992) prefers regressions like Ct = at+bVt/St, where
St is the size of the firm. In any case, both would like to see more empirical
work identifying what the size/pay sensitivity relationship exactly is.9

Combining single-task with multi-task agency theoretical considerations
provides us with the tools to predict the magnitude of parameter estimates
in regressions on managerial compensation. We expect that compensation
contracts are task specific. Since task may change over time, compensation
contracts should change accordingly. Strategies of growth, consolidation and
downsizing are distinct from each other and incentives for executives have
to be adjusted to them. Conventional compensation contracts, as mentioned
above, provide incentives for sales or asset growth and firm size. In contrast,
incentives for downsizing strategies have to be stronger and tied closer to the
market value of the firm. Given the linear compensation function Ct,j = αt,j+
βjPt,j + γjSt,j , where the index j stands for the strategies (j = 1 for growth,
j = 2 for consolidation and j = 3 for downsizing strategies) we expect that
incentive parameter β, the firm size parameter γ and fixed paymentα depend
on strategy j . Specifically, we assume that β1 < β2 < β3, α1 > α2 > α3 and
γ1 > γ2 > γ3 which means that incentives should be strongest and fixed
payment be lowest during phases of downsizing. The size effect should be
strongest in period of growth. Due to imperfect measurement, we expect
variation of parameters within strategy period j but levels across j should
be different than was predicted.

8See Jensen/Murphy (1990) for empirical evidence and Holmstrom (1992) for theoretical
explanation. Schaefer (1995) provides both theoretical and empirical evidence.

9For a discussion of the functional form of the relationship see
Grasshoff/Sperlich/Schwalbach (2000).
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3 Model Specification

We follow the suggestion by Rosen (1992) and adopt for different time groups
(different strategies) j = 0,1,2,3 the following models:

lnCit,j = αj + λt,jZt,j + βjPit−1,j + γj lnSit−1,j + εit,j (1)

for all i = 1, ..., N and t = 2, ..., T . Index j reflects the firms’ strategy as spec-
ified in the previous section. If j = 0, the model reflects contemporaneous
compensation response independent of strategy. In all other cases parame-
ters are assumed to reflect specific compensation schemes for growth (j = 1,
periods 1969−1979), consolidation (j = 2, periods 1970−1980) and down-
sizing (j = 3, periods 1991− 1994) strategies.10 For given j = 0, ...,3 , Zt,j is
a dummy variable with value one, if time point t belongs to the time group
representing strategy j and zero otherwise.
The model assumes that the level of compensation

(
Cit,j

)
at firm i in time

t is a semi-log-linear function of performance
(
Pit,j

)
and a log linear function

of firm size
(
Sit,j

)
in the previous period t − 1. The sensitivity parameters

are βj and γj whereas λt,j are time deviation effects from the constant terms
αj within strategy (time group) j. The stochastic error terms are represented
by εit,j . The impact of the size effect is studied by using this model and
splitting the firm sample in two parts, representing small and large firms.
For j = 1,2,3 this leads to a fixed-effect model of the kind:

lnCit,j = λt,j +π ′S,j ·Xit,j ·Dit,j +π ′L,j ·Xit,j · (1−Dit,j) (2)

i = 1, ..., N , t = 2, ..., Tj where abbreviated Xit,j := (1, Pit−1,j, lnSit−1,j)′. The
dummy variables Dit,j are defined as:

Dit,j =


1 for Sit−1,j ≤median(Sit−1,j)
0 otherwise.

The model parameters for small and large firms are represented by πS,j :=
(αS,j, βS,j, γS,j)′ and πL,j := (αL,j, βL,j, γL,j)′.
10It was assumed that each firm adopted strategy j at the same time periods. This might

considered to be a rather strong assumption. The aforementioned diversification study
by Schwalbach (1987) showed that companies changed their business portfolio at about
the same time. Since the time periods considered are relatively long (except j = 3)it does
not effect the empirical results if the strategy periods overlap by one or two years.
Alternative ways detecting the firm specific strategic change like change of top manage-

ment, performance changes or statistical methods were considered but insufficient access
to company specific information did not allow to adopt one or more of them.
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The models include time deviation effects λt,j with the parametrization∑
λt,j = 0. Estimations for the parameter values are computed by OLS-

routines imposing this restriction for each j. Based on the estimation results
the hypotheses λ2,j = ... = λTj,j = 0 are tested by F-Tests. In order to detect
differences between small and large firms we compute additional F-statistics
for the hypotheses: πS,j = πL,j for each j = 1,2,3. Finally we will see,
whether there are differences between the different time groups (strategies)
by considering the two hypotheses:

πS,1 = πS,2 πL,1 = πL,2 and πS,2 = πS,3 πL,2 = πL,3

4 Data Description

The data set consists of 48 German stock companies (Aktiengesellschaften)
from variousmanufacturing industries (see appendix) for which annual infor-
mation is available for the period 1968 to 1994.11 Annual executive compen-
sation is known only for themanagement board as a whole. German company
law requires neither individual compensation levels nor their components
to be reported. Therefore, compensation can only be measured as average
per capita income for the members of the management board (Vorstände) in
firm i and year t. In our sample incomes vary between 50.000 and 457.700
German Marks at the beginning of the time series (in 1968) and between
80.000 and 1.833.333 GermanMarks in 1994 across firms. The annual growth
rate of compensation was on average 6.5 percent. If one compares the aver-
age annual per capita income for the management board in our firm sample
(690.708 German Marks) with the larger Kienbaum sample consisting of 904
German industrial firms (487.600 German Marks) in 1994 one observes that
our sample is biased toward firms with higher income levels.12

As firm performance measures we use the market valuation ratio V as a
ratio of market value (book value of debt plus market value of equity) to total
asset and rate of return on stocks, alternatively. Firm size is measured as the
number of employees and sales. The smallest firm in our sample employed
202 persons and the largest firm 185.000 persons in 1993. In the same year,
sales varied between 25 Mio. and 55 Billion German Marks.
11An effort was made to extend the time series to more recent years but we would have

lost too many firms.
12See Kienbaum Vergütungsberatung (1996), Vergütung 1994/95, Gummersbach.
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5 Results

Simple cross-section regressions of model (1) for each year reveal that the
estimated parameters shift considerably over time. The coefficient of the
constant term αt fluctuates the least and shows a clear positive trend. The
incentive parameter βt fluctuates within the range of (-0.05, 0.4) until the
year 1980 and levels off thereafter. However, most of the coefficients are
statistically not significant. The firm size parameter γt varies between 0.18
and 0.28 and shows a positive trend until the year 1991 and drops signif-
icantly thereafter. This leads us to the first result that incentive and firm
size parameters are remarkably unstable across time but show a medium to
long-term trend which indicates that contemporaneous characterizations of
compensation functions are incomplete.
Tables 1 to 3 summarize the results of fixed effects regression models

(1) and (2). The data rejects the hypothesis of zero time deviation effects
over the full time horizon (j = 0). The computed value of the F-statistic
leads to a rejection of the hypothesis that λ2 = .... = λT−1 = 0. Furthermore,
the periods 1969-79 (representing growth strategy, j = 1) and 1980-90 (rep-
resenting consolidation strategy, j = 2) are statistically different while the
period 1991-94 (representing the downsizing strategy, j = 3) are not statis-
tically indistinguishable from the consolidation period. Additionally, F-tests
reveal that the hypotheses of equal values of parameter estimates between
small and large firms are rejected within strategies which indicates persistent
size effects.
Individual parameter estimates illustrated in Tables 1 to 3 can be inter-

preted as follows: Estimates for the time series as a whole are in line with
the widely observed result that pay for performance elasticities are much
smaller than pay for firm size elasticities (see Table 1, last columns). Specif-
ically, a one percentage point increase of the rate of return on stocks would
effect compensation by an increase of about 0.07 percent. And a one percent
increase of firm sales increases compensation by about 0.23 percent.
Parameter estimates change as one looks at strategy periods. Concentrat-

ing first on Table 1, pay for firm size elasticities remain about constant as
one moves from growth to downsizing strategies which does not support our
hypothesis that the commonly observed strong firm size effect can only be
found for the pursuit of growth strategies. During periods of consolidation
and in particular during downsizing management is not rewarded by reduc-
ing the firm size. In contrast, pay for performance effects are different. We
observe in Table 1 estimates which point to the opposite of our hypotheses:
Incentives are strongest during phases of growth and are weakest during
downsizing. This is contrary to what agency theory recommends.
Turning to Tables 2 and 3, one observes remarkable differences between

small and large firms. Pay for firm size elasticities do not vary asmuch across
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strategies in large firms but are on average higher in small firms. Interest-
ingly, pay for firm sales elasticities drop during periods of downsizing only
in large firms. This indicates that the management of small firms have less
pressure to strategic change due to narrow diversified product portfolios and
therefore reward management to keep the firm relatively small. In addition,
pay for performance elasticities in small firms are generally higher than in
large firms but are still in contrary to theoretical predictions but less so than
in large firms. Over time, the effects of incentive pay in large firms disappear
completely and indicate that managers in large firms are paid a fixed salary
without any or only marginal incentive schemes.

6 Conclusions

Agency theory predicts that incentives to managers should be task specific.
Since tasks may change over time, compensation contracts change accord-
ingly. Incentives should be stronger the more risk-averse managers are and
the more risky the task will be.
Standard principal-agent models and previous empirical studies did not

consider the multi-task issue of management. We have identified three dis-
tinct tasks and estimated parameters for a standard log-linear compensation
function. Based on a data set consisting of German industrial corporations,
we find that incentives are set contrary to theoretical predictions. Although
small firms deviate less from theory than large firms, it still supports the
common consensus that compensation contracts in public corporations seem
imperfectly tied to firm performance and managers’ tasks.
The remarkable difference between small and large firms in particular

in periods of downsizing suggests that strategic changes in large firms are
more significant than in small firms. In addition, the results seem to support
the aforementioned theoretical predictions by Holmstrom/Milgrom (1991). If
managers’ performance can only be measured incompletely, the optimal in-
centive contract can be to pay a fixed salary. Since tasks for managers in large
firms have more dimensions than in small firms, it is more difficult to mea-
sure performance in large firms. This may explain why pay for performance
elasticities in large firms are much lower than standard principal-agent the-
ory predicts.
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