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Perceived Equity of Salary Policies

Michael H. Birnbaum
Umiversity of Ilhinois at Urbana-Champaign

Three systems for distributing yearly salary raises to faculty according to merit
were studied to determine which system 1s judged to be most equitable. In the
relative system, persons with equal merit receive equal percentage raises. In the
absolute system, persons with equal merit receive equal raises In the adjustment
system, persons who are equally underpaid receive equal raises In Experiment
1, faculty and undergraduate judges were asked to assign raises to hypothetical
faculty from a fixed raise pool. It was found that the assigned raises were greater
for the lower paid of two peopie of equal ment, consistent with the adjustment
system. In Experiment 2, facuity and undergraduate judges examined future sal-
aries produced by the three different systems Both groups judged the raises given
by the adjustment system to be the most “equitable, just, and fair” and raises
given by the relative system to be the least fair. In Experiment 3, faculty members
judged salary deserved as a function of merit and years of expertence This de-
servingness function was used to develop a spectfic policy for a particular situation,
in which raises are proportional to the deviations between actual salary and salary
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deserved

Ths article compares the perceived equity
of three systems for distributing yearly raises
to university faculty according to merit The
strategy is to model the salanes given by
judges who are instructed to assign raises
“fairly,” and to compare the judged “fair-
ness” of longitudinal salaries assigned by dif-
ferent systems. The goal of this work is to
demonstrate how applied studies can be used
to develop a pohicy for distributing raises that
will be deemed to be “fair.”

Background

Concepts of “fairness” or equity have been
studied by philosophers and psychologists
since the time of the ancient Greeks. Aristotle
wrote that rewards should be distributed to
individuals 1n proportion to their merits, fair-
ness 1s achieved, according to Aristotle, when
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the ratio of rewards equals the ratio of merits.
Psychologists have considered variations of
Arnstotle’s concept erther as definitions of
equity or as empirical theories of judgment
(Adams, 1965; Anderson, 1976; Mellers,
1982; Walster, Berscheid, & Walster, 1973).
Mellers (1982) provided an excellent theo-
retical discussion of tests of equity models
derived from Aristotle’s rule of proportion-
ality and presented data showing that judg-
ments of fairness do not obey the algebra of
Aristotle

Apphied psychologists have recognized the
measurement 1ssues mnvolved in attempting
to 1mplement theoretical concepts of equity
to the problem of detecting salary inequities
(e.g., Birnbaum, 1979, 1981; Roose & Doh-
erty, 1978). A weak form of equity theory is
expressed 1n the Equal Pay Act of 1963,
which asserts that persons performing equal
work should receive equal pay A number of
studies have addressed the issue of sex bias
1n salaries (see Livernash, 1980, Pezzulo &
Brittingham, 1979; and Treiman & Hart-
mann, 1981).

Birnbaum (1979) pointed out that indi-
vidual inequities can give the incorrect ap-
pearance of group-related bias because of a
regression paradox. For example, when the
correlation between salary and merit is not
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perfect, the equity null hypothesis (that sal-
aries depend only on true merit and not on
group membership) can predict that women
will have lower salaries on the average than
will men with the same measured merit and
simultaneously that women will have less
measured ment on the average than will men
with the same salanies Birnbaum (1979) also
noted that certain salary policies (that are not
biased) can actually inflate these paradoxical
group differences 1in salary and merit. The
solution 1s to remove 1ndividual inequities,
thereby allowing group differences to sort
themselves out accordingly.

The applied problem of dividing a fixed
budget to assign vearly salary raises to indi-
viduals according to merit is addressed 1n this
article. Different concepts of equity lead to
different policies; should raises, percent raises,
or salanies be a function of merit? The ex-
periments 1n this article were conducted to
demonstrate how these questions can be ad-
dressed in a specific situation to design a sal-

ary policy.

Definitions and Constraints

It will be helpful at this point to define the
notation and to specify constraints. It is as-
sumed that there is a unit (e.g., academic
department) of N individuals. Let §,, A£,, and
Y,, refer to the salary, merit, and years of
experience for person i, respectively. The pre-
vious salary budget for the unit is the sum

of the salaries, v

Z 8,

=1

Bo = ( 1 )
where By 1s the budget. It is assumed that the
new budget will be at least as large as the old
budget and will be increased (by new funds)
by an amount, Q. Therefore, the new budget,
B,, equals the old budget plus the increase:

B, =B, + Q. (2
It 1s useful to define the proportion raise
given as P = Q/B,. The average percentage

raise is then 100P. Equation 2 can be re-
written as follows:

B, = (1 + P)B,.

The raise given to each person is denoted
A,. It will be assumed that raises for all in-
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dividuals must be greater than or equal to
zero and that the budget is balanced; that is,
that

N
2A=Q

Any salary policy requires (at least im-
phcitly) a solution to the following three dis-
tinct problems.

The first problem 1s to determine how the
merit of each individual depends on indexes
of performance such as the judged quality of
that individual’s scholarly contributions,
teaching, service, and the person’s impact
and recogmtion as a scholar. (Each of these
components would in turn depend on mea-
sured variables.) This problem is called the
“measurement of mert.” It has been widely
recogmzed as an important issue, and there
has been considerable debate whether merit
should be computed from an equation based
on observable vaniables (e.g., number of pub-
lications in reviewed journals) or based on
subjective judgment (Birnbaum, 1979; Roose
& Doherty, 1978). This question will not be
addressed here. For the purposes of the pres-
ent discussion, it will be assumed that merit,
M,, has been measured according to some
agreed-upon conventions within the unit,

The second problem 1s to establish the
function that maps merit and seniority (years
of experience) into “deserved” salary. This
deservingness function will be written as fol-
lows:

(3)

where D, 1s the salary deserved by person z;
F 1s the function; M, and Y, are merit and
years of experience, respectively. The func-
tion of Equation 3 will be established in Ex-
penment 3, by asking faculty members to
judge salary deserved for combinations of M
and Y.

A distinction can be made between incre-
mental and cumulative merit. Incremental
mert refers to measured performance during
a given time interval, whereas cumulative
merit refers to a person’s total contribution
accumulated over an entire career. The term
merit will be used in Experiments 1 and 2 to
refer to cumulative merit including years of
experience. Thus, in Experiments 1 and 2
deservingness is assumed to be a function of

D, = FM,, 1),
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merit. In Experiment 3 merit will refer to
cumulative merit apart from years of expe-
rience. With either definition, M and Y would
not be perfectly correlated.

The third problem is to devise a system
that divides the raise pool among the indi-
viduals according to deservingness. The sal-
ary icrement problem consists of dividing
Q among N people. If everyone were given
the same absolute raise, then A, = Q/N. If
everyone were given the same percentage
raise, then A, = P$,. These methods, however,
do not take merit into account, except to the
extent that everyone is equal in merit or that
merit is correlated with salary, respectively.

Systems of Salary Increment

The three systems of salary increment dis-
cussed by Birnbaum (1979) all use ment to
determine raises, and all three systems are
equivalent when salary and deservingness are
perfectly correlated within a department.
However, they differ in their qualitative pre-
dictions when there is not perfect equity

Relative System

In the relative system, persons with equal
merit and experience receive equal percent-
age raises. The general model can be written

A, = p(M)S,, 4

where p(M) is the function that assigns per-
cent raises to merit values and also balances
the budget so that ZA, = Q. If p(M) = P for
all M, then everyone receives the same per-
centage raise.

A special case of Equation 4 assumes that
merit has been measured on (or transformed
to) a scale such that the ratio of percentage
raises for two individuals should equal the
ratio of their merits. This case can be written:

N
A=0OMS,/Z MS,. (5
i=1
This equation shows that the raise depends
on both current salary and merit and is in-
versely related to the total of the products of
merit ratings and salaries of all faculty mem-
bers in the unit.
The relative system (Equation 4 or 5) 1m-
plies that if two individuals have the same

merit and the same experience but different
salaries, the difference in salary between the
two people grows exponentially with time.
The difference in salary in year ¢ between
persons ! and j will be [1 + p(M)](8, — §)),
where M is their (equal) merit. The greater
the merit of the two people, the faster the
difference 1n salary grows Thus, the differ-
ence 1n salary between two persons of equal
deservingness and unequal salary grows over
time

Absolute System

In the absolute system, persons of equal
merit receive equal raises. This equation can
be written:

()

where f 1s the function that assigns raises
according to merit and balances the budget.
In the special case where raises should be
proportional to M,, Equation 6 can be
written:

A= f(Mt)a

N
A =OM/2 M. @)
1=1
The absolute system implies that if two
individuals of the same merit (who may also
have equal experience) have unequal salaries,
their raises are equal. Thus, the difference 1n
salary between persons with equal deserving-
ness remains equal over time, although per-
sons of higher salary receive lower percentage
raises than persons of equal merit who have
lower salaries.

Adjus:ment System

In the adjustment system, raises are mono-
tonically related to the amount that a person
is underpaid. Thus, two people who are
equally underpaid receive the same raise. The
adjustment system, a variation of which was
mtroduced by Birnbaum (1979), can be writ-
ten as follows:

A, = (D, —$), (8)

where D, 1s the salary deserved by person i
(asin Equation 3), and A is a monotonic func-
tion that maps discrepancies (between salary
deserved and salary received) into raises and
balances the budget.

A special case of Equation 8, in which
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raises are proportional to the discrepancies,
can be written:

N
A=0D,~-$)2 (D, -8%). (9
i=1

N
where 2(D, —$,) 1s the amount of raise

1=1
money that would be required to pay each
person what he or she deserves, and D, —
$,>0.

Under the adjustment system, if two peo-
ple have equal merit and years of experience
but different salanes, the person with the
lower salary receives the larger raise. Persons
who deserve equal salaries eventually end up
with equal salaries

Purposes of the Experiments

Experiments 1 and 2 use different tech-
niques to evaluate the judged equity of the
three systems Because such judgments might
depend on the judge’s point of view (Birn-
baum & Stegner, 1979), two groups of judges
were studied, including both facuity mem-
bers (who might be affected by salary plans)
and undergraduates (who can be regarded as
neutral observers). System A 1s said to be
farrer (more equitable) than System B if 1t 15
judged “fairer” by the majority of both in-
terested and disinterested judges. Experiment
3 investigated the nature of the deservingness
function for faculty judges.

Experiment 1 Salary Increments

Method

Subjects were asked to assign salary raises to hypo-
thetical faculty members according to merit (deserving-
ness)

Instructions Instructions read (in part) as follows

Suppose you are the head of a department of eight
faculty persons After taking into account a// relevant
factors (years of experience, publication record, teach-
ing quality, service, recognition and 1mpact, etc ), the
faculty had been rated on ment Assume that any e:.-
1sting differences in salary between persons of identical
menit are due to such factors as matched outside offers,
budget available in year hired, negotiating differences
when hired, or the fact that the person of lower salary
has suddenly increased in ment by making great ac-
complishments How would you divide up the salary
mcreases? Suppose the new funds available were
$12,000 Also carry out this task assuming $16,000
are available

BIRNBAUM

Sttimuli  The hypothetical department consisted of
eight faculty members with ments and salanes (M, $,)
as follows (1, 14), (2, 14), (2, 20), (3, 14), (3, 20), (3,
30), (4, 20), and (4, 30), where the first number 1s merit
and the second 1s yearly salary in thousands of dollars
The levels were chosen to produce an overall positive
correlation between salary and merit while providing two
2 X 2 factonal designs of Ment X Salary For this de-
partment, = $, = 162, Z M, = 22, £ M$, = 474, and
2 A, = erther 12 or 16

Research participants  The participants were 20 fac-
ulty members of the Department of Psychology, Uni-
versity of lllinots, who returned the questionnaire 1n the
spring of 1978 In addition, 85 undergraduates who re-
ceived credit 1n lower division psychology courses com-
pleted the task in the fall of 1978

Results and Discussion

Predictions. Calculations for the models
(Equations 5, 7, and 9) are shown in Figure
1. [For the adjustment system, the function
for deservingness was arbitranly set to D, =
10M, + 5; thus, Z(D, — $,) = 98 ] In Figure
1, predicted raises are plotted as a function
of salary with a separate curve for each level
of merit. Note that the systems differ with
respect to raises given to individuals of
equal merit but different salaries, as shown
by the positive, zero, and negative slopes in
Figure 1.

Judgments of equitable raises. Figure 2
shows the mean judgments of raises given by
faculty (left) and undergraduates (right) for
the $12 thousand condition. Raises are plot-
ted as a function of previous salary with a
separate curve for each level of merit, as 1n
Figure 1.

Figure 2 shows that the data resemble most
closely the predictions of the adjustment
model: the assigned raises decrease as a func-
tion of salary, holding merit constant. The
means are highly representative of individual
data. All but two of the faculty judges as-
signed a larger raise to the person with mert
of 4 and a salary of $20,000 than to the per-
son with merit of 4 and a salary of $30,000.
Of the 85 undergraduates, 60 gave a larger
raise to the lower paid of these two, 18 gave
them equal raises, and only 7 gave a larger
raise to the person of higher salary. (Stmalar
results were obtained for both groups when
the task was to divide $16,000.)

In summary, the majority of both faculty
and undergraduate judges gave raises that
were inconsistent with the relative or absolute
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Figure 1 Salary raises as a function of previous salary with a separate curve for each level of merit
(Computations were made assuming there were $12,000 to divide among the eight hypothetical faculty
of Experiment | using the relative, absolute, or adjustment system )

systems. Instead, the raises given were most
consistent with the adjustment system.

Expennment 2: Judged Fairness
Method

Participants were asked to rank order the fairness of
salaries produced by 3 years of successive apphcation of
each of the three systems Two versions of the adjustment
model that used different deservingness functions were
studied

Instructions Instructions read (in part) as follows

A computer program, SALANAL, generated salaries for
a hypothetical department like this one Four different
methods were used to generate salaries based on merit

The table below [Table 1] shows results for a selected
set of people for the four methods Each tabled entry
15 the proposed salary for 1980-81 1n thousands of
dollars My question 1s as follows Which method
seems to be overall the most equitable, just, and fair?
Please rank order the methods

Stimuli  The hypothetical faculty and salanies are
shown 1n Table 1 The salaries were computed with the
ard of a computer program using a hypothetical depart-
ment of 60 salaries and merit vatues !

Research participants The participants were 22 psy-
chology faculty members (who responded 1n the spring
of 1978) and 103 undergraduates of the Umversity of
Illinois (who were tested 1n the fall of 1978).

Results and Discussion

Table 2 shows the number of faculty and
undergraduates who ranked each of the four
sets of salaries in Table | in each position.
The most frequent order was D> C >
A > B, where D and C are the two adjustment
policies, A 1s the absolute, and B 1s the rel-
ative method. Eighteen of the 22 faculty
judges and 51 of the 103 undergraduates
ranked both of the adjustment methods (D
and C) above the other two methods; only
two faculty and 21 undergraduates had B
(relative method) ranked above D (adjust-
ment method).

It 1s interesting to consider how the differ-
ent hypothetical people in Table 1 would
rank order the methods if they cared only
about the magnitude of their own salaries.
Method C, which uses a deservingness func-
tion with a low slope (in which the faculty
are less varied 1n deservingness) produces the

' A listing of SALANAL, FORTRAN program for salary
allocations by means of the three systems described here
(and others), is available from the author
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Figure 2 Judged salary raises when $12,000 were available to divide, as judged by undergraduates and
faculty, plotted as in Figure 1 (Values do not total to exactly $12,000 because not all judges balanced
their budgets Pattern of data resembles adjustment system most closely)

highest raises for people of low salary irre-
spective of merit. Method B is best for per-
sons with higher salary than deserved by their

Tabie 1

Hypothetical Salaries for 1980-1981
Comparison of Four Methods for Selected
Cases Assumung Average Raise (P) = 7%
Per Year for 3 Years

Method
Salary
Mert  (1977-1978) A B C D
4 14 16 15 19 17
4 16 18 17 21 18
8 17 21 20 24 23
.8 20 24 23 26 25
.8 22 26 26 27 26
1.2 17 23 21 26 27
1.2 31 38 39 36 36
1.6 17 26 23 29 31
1.6 22 31 29 32 35
1.6 30 39 40 37 40

Note Method A 1s the absolute system, Method B 1s the
relative system, Methods C and D are adjustment sys-
tems Ment values range from a low of 4 to highof 1 6
Brackets indicate persons of equal ment Salanes are in
thousands of dollars

merit. The person with merit of 1.2 and a
salary of $31,000 would have the preference
order BACD. On the other hand, the person
with merit of 1.2 and a salary of $17,000 has
the opposite preference order, DCAB. The
person with the highest merit and a salary of
$30,000 would find B and D about equal,
followed by AC. Thus, the most frequent
rank order of “fairness” of the salary systems
(for both faculty and undergraduates) 1s the
rank order that most benefits persons of high
merit and low salary.

In summary, the majority of both faculty
and undergraduate judges who are asked to
judge the fairness of salaries indicate that the
adjustment system 1s more “equutable, just,
and fair” than the absolute or relative sys-
tems.

Experiment 3: Deservingness

In the first two experiments, the index of
merit was assumed to include years of ex-
pertence. Thus, merit in the preceding ex-
permments could be transformed to deserv-
mgness, and a function calibrating deserv-
ingness to merit was assumed 1n the first two
experiments in order to make specific cal-






