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PART |

THE STATUS AND REMUNERATION OF
THE PROFESSIONAL MAN IN INDUSTRY

It is shown that professional employees receive remuneration according to definite remunera-
tion laws and according to National Remuneration Scales. Remuneration of engineers,
chemists and manual employees is analysed and compared. Status (a measure of “differen-
tial””) and other measures are defined to enable professional individuals and groups to be
compared with other individuals and groups. The chemist is better off than the engineer
and the more successful professional employee is losing ground when compared with his

less successful colleagues.

by M. DAVIDMANN

Introduction
HE Royal Institute of Chemistry surveyed the earnings
Tof its corporate members in 1953' 1956° and in 1959.*
A survey of the earnings of members of the Institutions of
Civil, Mechanical and Electrical Engineers was carried out,
for the income tax year 1955/56, by the Social Survey
Division of the Central Office of Information.”® The two
surveys were compared,’ it being concluded that chemists
during 1956 earned appreciably more than the engineers
concerned, and that the earnings of chemists advanced
markedly between 1956 and 1959. A list of starting salaries
for chemical engineers has been published.® Income surveys
have also been carried out in the United States.!* ! !
Chemical engineers are included in the Engineers’ Guild
latest survey, the results of which should be available by
January, 1961. As regards engineers, some idea of relative
numbers is given by the total membership figures,® both
corporate and non-corporate, of the professional institu-
tions for 1959:

Institution of Civil Engineers ... 24,100
Institution of Mechanical Engineers ... 50,100
Institution of Electrical Engineers ... 44,500
Institution of Chemical Engineers 4,300

Surveys such as those carried out in the United Kingdom,
based on membership of a professional institution, do not
include those employees who do equivalent work but do
not have professional qualifications in terms of corporate
membership of an appropriate institution. Such employees
are common in engineering, but non-existent in medicine.
In addition, not every professionally qualified person
practises the profession in which he originally qualified.

The remuneration of a professional employee increases
with age, up to a point. But a salary is paid not in accor-
dance with age-group, but according to the work done.
This is the common factor which links the professions
amongst themselves and to other members of the society,
such as, for example, manual employees.

Remuneration surveys are examined here and interpreted
so that individuals, grades within the professions and groups
of people who receive remuneration for doing the same type
of work can be compared. Individuals may compare their
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own progress as regards remuneration and status with that
of others within their own grade or group. Changes in
status between individuals in different grades or groups
may similarly be evaluated. For example, the status of
the professional employee is changing relative to that of
the manual employee and this change is evaluated in the
article. Groups may be compared with each other, for
example, one profession with another or with a group of
manual employees.

Remuneration Surveys

The data in these surveys is obtained from questionnaires
duly completed by a considerable percentage of the mem-
bers of the group. The sample size is chosen so that the
survey is representative. The sample is divided according
to age groups and for each age group the data consists of
an income distribution. The corresponding cumulative
frequency distribution can be drawn, so that for any given
cumulative frequency we have the corresponding income.
The cumulative frequency is termed the ‘“‘fraction™; the
corresponding income is termed the “quantile”. The quantile
gives the limiting income for its fraction. In other words,
this fraction of the sample, for the particular age group
being considered, has an income which equals, or is less
than, its quantile. The quantiles commonly used in
remuneration surveys are the deciles, octiles, quartiles and
the median, as follows:

Fraction 9% Quantile
10, 20,...90 deciles
124, 374, 624, 87% octiles
25; 75 quartiles
50 median

Quantiles corresponding to particular fractions are
determined for each age group, tabulated and illustrated by
graphs of income plotted against age. These graphs illustrate
the income distribution for the sample, and thus for the
whole group which the sample represents.

Income distributions differ markedly between profes-
sions. Hence they have been compared® by means of “career
earnings” from age 30 to age 65. Career earnings represent
the earnings of a man in a particular profession, aged 30
at the time of the survey, between the ages 30 and 65,
working full-time, all circumstances remaining unchanged



from the year of the survey. Average incomes were used in
compiling career earnings and attention was drawn® to a
possible disadvantage of this method: “The average does
not indicate whether the earnings of most members of the
profession are close to that amount, or whether a few earn
a great deal more and a good many much less.”

Here we analyse further the data available for profes-
sional chemists® ** and for professional civil, mechanical
and electrical engineers™® as a group.

Analysis of Remuneration Surveys

The income earned in any particular year by a given
fraction of the population correlates as a function of age,
as follows:

Y, = yore‘("’"""')’/b e eie (l)
where Y = income, usually the gross earned income
(£ pa.);
X = age;

Xxo = age at which Y is a maximum;

yo = maximum value of Y, at X = x;

b = constant;

r = suffix, indicates that the levels are those per-
taining to the year “r” to which the survey

refers.

When G represents the fraction, in per cent, then the
income distribution for the group as a whole, or for any
part of it, is completely defined by

(a) the level of the constant b:

(b) the relation between xi- and G;

(c) the relation between yo and G.

The income distribution of chemists and engineers has
been analysed accordingly. The results of the calculations
are given in Table 1.

The data in Table I are illustrated by Figs. 1-4. Figs. 1
and 2 illustrate the xo- and yo distributions for chemists,
Figs. 3 and 4 those for engineers. It is seen that the chemists’
Xor distribution has not changed appreciably between
1953 and 1959, and neither has the level of b. Taking values
of xi- and yo from Table I, but values for xi- for chemists
from the single curve in Fig. 1, and taking b = 1985 for
engineers and b = 1265 for chemists (see Table I), we can
then compare the original data with the derived equations.
The comparison is illustrated by Figs. 5-8, and reasonable
correlation is obtained.

TABI % I.—Analysis of Remuneration Surveys for Engineers and Chemists

Fraction Age at which Income Maximum
is a Maximum Income
G Xor Yor
% years £ p.a.
Chemists—1953
50 57.3 1483
Chemists—1956
25 53.4 1366
50 57.0 1811
75 61.2 2574
Chemists—1959
12} 51.9 1418
25 53.5 1627
373 55.7 1877
50 57.0 2126
62} 58.5 2441
75 60.7 2933
87% 65.6 4178
Engineers—1955/56
25 56.9 1187
50 62.8 1615
75 72.1 2626
90 79.6 4453

Note: b is 1985 for engineers and 1265 for chemists.

Symbols Used

b = constant, defining the distribution of remunera-
tion with age, for a particular group or sub-
group;

i = rate of change, per cent compound rate of
change per year, generally expressed as a frac-
tion;

xo = age at which remuneration is a maximum, for a
particular grade;
maximum level of remuneration, at age xo;
career or mean career earnings (£);
remuneration received by manual employee
during one year, preferably the fiscal year (£);
fraction (per cent) = grade. For example,
G75 = grade 75 per cent when fraction =
75 per cent,
= index, preferably used on the basis that 7 = 1
in the reference year.
S = status, that is remuneration ratio;
S12 = status, ratio of remuneration of subject “1” to
subject “2”, with S preferably =I.
= time, that is year, for example: 1960. Either
fiscal or calendar year, preferably fiscal year;
X = age (years);

S
=

(Il

Il

Q mao

~
[

= remuneration received by professional em-
ployee during one year, preferably the fiscal
year (£).
Suffixes
g = grade;

m = manual employee;

n = any particular year;

p = professional employee;

r = reference year, for example year to which
survey refers or in which a particular index is 1;

s = status;

R = reference year of economic index;

X = at constant age.

Further, from Equation (1), it is seen that:
Y yo = e Xr—x)*b ss@)

The constant b thus defines the income distribution, for
any particular group, and this can be illustrated by a graph
of Y./yor versus (X, — xo,). All the data can be plotted
and compared with the income distribution as calculated by
Equation (4). Figs. 9 and 10 illustrate the degree to which
the estimated constants correlate the data, for chemists and
engineers, respectively, xo- and yo having been determined
from Table I and Fig. 1, as before.

The National Remuneration Scale

The constant b and the xi and y; distributions having
been determined, we may now draw up the National
Remuneration Scale for each profession.

The national scales for chemists and engineers are given
in Figs. 11 and 12 for the years 1959 and the Income Tax
year 1955/56 respectively. The scale consists of the decile
earnings. The scales are static, applying to a particular
year. The evidence on the chemists’ income distribution
shows that one may expect such scales to alter with time
only as regards the yo distribution. The chemists’ income
distribution remained virtually constant over six years,
apart from the y, distribution. It may reasonably be as-
sumed that this applies generally, although there are known
exceptions.

The national remuneration scales given here were cal-
culated from the xo- and yor distributions, the constant b
having been determined already. They could have been
determined from the cumulative income distribution for each
of the age groups, the distribution constant » and the x,, and
vor distributions being also determined from the decile
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income distributions. There is a strong case for future sur-
veys to be recorded in this way.

Criteria of Comparison and the Measurement of

Change

By “grade” is meant the position of an individual rela-
tive to other individuals within the group. Grade is defined
by the “fraction” and, for example, an individual of grade
20, this being denoted by G = 20 or G20, receives re-
muneration such that 20 per cent of individuals in his own
group receive the same remuneration or less. Individuals
of the same grade form a sub-group within the main group,
and the term ‘“‘grade” applies to the individual as well as to
the sub-group.

For the Individual

An individual, on entering up his age and remuneration
in the appropriate scale, for the year to which it applies,
may now estimate his grade by estimating G by inter-
polation.

The individual’s grade measures his status within his
group and the value of G enables him to compare his pro-
gress with that of others. If the value of G rises, his status
rises. If G is lowered, his status within his group is lowered.

For the Grade

The measure adopted for comparing different grades,
within the same group, is termed the “career earnings”,
from 30 to 65 years of age. This has already been defined®
for a group, on the basis of average income per age group.
It is here defined as representing what an individual of a
particular group may earn if he worked on a full-time basis
from age 30 until age 65, should he remain in his grade
throughout this period, and should the remuneration scale
remain constant in all respects.

Career earnings may be calculated for any particular
grade from the national remuneration scale (Figs. 11 and 12).
When interpolation is not considered to be sufficiently
accurate, the remuneration for any particular grade may be
calculated from Equation (1) when the value of b and the
xor and yo, distributions are known.

Career earnings were calculated from the national re-
muneration scales and Table II lists the results, which are
further illustrated by Figs. 13 and 14.

The changing level of yo is a measure of how grades
advance in relation to each other, within a group. Con-
sidering the data for chemists (Fig. 13), we see how the
relative position of grades, that is, their status, is changing.
Fig. 15 illustrates this point, the gross earned income of
the lower grades increasing at a faster rate than that of the
higher grades. Over an interval of three years, between 1956
and 1959, the gross earned income of the G25, G50 and
G75 grades increased by 19 per cent, 17 per cent and 14
per cent respectively. A process of equalization appears to be
taking place, the more successful chemists losing ground to
their less successful colleagues. To that extent the status of
the more successful relative to the less successful chemist
is being reduced. It is this status which provides incentive

TABLE II—Career Earnings

Grade Chemists Engineers
1953 1955 1956 1959 1955/56
(%) (estimated)
10 — — — 43,900 —
20 — 38,300 — 49,000 36,100
25 - 40,200 43,200 51,300 —
30 - 42,400 — 54,000 40,000
40 — 46,700 — 59,100 44,000
50 45,100 51,500 55,100 64,500 48,300
60 — 57,400 — 71,000 53,600
70 — 65,000 — 78,900 61,800
75 —_ 69,700 73,700 83,800 —
80 — 77.800 — 92,500 73,300
90 — — — 114,800 92,900
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to succeed and it is incentive for producing outstanding
work which is being reduced.

Status is relative position, and may be evaluated as a
career earnings or mean career earnings ratio, for grades or
groups, respectively. For example, the status between the
G75 and G25 chemists was 1.71 in 1956 and 1.63 in 1959.

For the Group

To compare different groups with each other the measure
“mean career earnings” is used. This is the mean earned
income of the middle 60 per cent of the group, that is, that
part of the group which falls between the limiting grades
G20 and G80. It is the mean ordinate of the career earnings
distribution (Figs. 13 and 14) between the limits G20 and
G80. It reflects changes in the level of remuneration and
differences in incentive to advance to higher grades within
one’s own group, for the middle section of the group, and
thus prevents outstanding success or failure of small sec-
tions of the group from affecting the comparison.

Mean career earnings for chemists and engineers are
given in Table TII.

Table III gives the comparative data on chemists and
engineers. It is seen that chemists occupy a position of
higher status within the community when compared with
engineers. Changes in status, with time, can be assessed, as
already illustrated for grades. The status of chemists as
compared with engineers was 1.03 in 1955.

Chemists and Engineers

The remuneration of chemists and engineers is compared
in Figs. 16-18. Fig. 16 compares the basic earned income dis-
tributions; Figs. 17 and 18 compare the xo. and career earn-
ing distributions, respectively, grade for grade. It is seen
that the earned income of chemists increases more rapidly

TABLE III—Mean Career Earnings

Year Mean Career Earnings
Chemists Engineers
(%) (£)
1955 53,400* 50,400t
1956 56,700
1959 66,000

Notes: (1) * Estimated.

(2) 1 1955/56.
(3) Limits of G: 20 to 80 per cent.
(4) Limits of X, : 30 to 65 years of age.

with age than does that of engineers (Fig. 16) and that the
chemist reaches his maximum income at an earlier age than
the engineer (Fig. 17), grade for grade. This difference is
appreciable for the higher grades.

The chemists’ career earnings were estimated for the year
1955 on the assumption that the pattern of change between
grades (Fig. 15, 1956-1959) would apply to the period
1955-1956, this pattern being superimposed on the overall
change. The estimate is given in Table II and is compared
with the original data by Fig. 13.

The mean career earnings are given in Table I11.

The chemists’ 1956 survey is based on salary payable on
April 1, 1956. The Engineers’ survey analysed income dur-
ing the fiscal year 1955/56. Hence a direct comparison
would have been weighted. Given an increase in salary dur-
ing the fiscal year, the salary (rate of earning) at the end
of the fiscal year would be higher than earnings received
during the fiscal year. By estimating the chemists’ data for
April 1, 1955, from that on April 1, 1956, weighting is
reversed. The chemists’ income is now likely to be under-
estimated and this, although reducing the reliability of the
calculated ratio between chemists and engineers, supports
the conclusion that chemists then had a higher status within
the community when compared with engineers.

We may summarize the comparison between chemists

and engineers as follows:

(1) We are comparing professional chemists, as a group,
with professional civil, mechanical and electrical
engineers, as a group, in the fiscal year 1955/56.

(2) The chemist’s income increases more quickly with
age, grade for grade, than that of the engineer. The
chemist reaches his maximum income at an earlier
age. On the whole, the chemist’s income distribution
is the more desirable, as earnings increase with need
to a greater extent than that of the engineer.

(3) The chemist’s mean career earnings are greater than
those of the engineer. They each have the same
incentive to advance to a higher grade, grade for
grade (Fig. 18). This incentive, for chemists, was
reduced during the period 1956 to 1959, no data on
this point being available for engineers at the time of
writing.

(4) Chemical engineers are not included in this compari-
son, It should be noted that the earnings of chemical
engineers appear to be higher than those of other
engineers, when both are employed by chemical plant
contractors.

Other Professions and Manual Employees

Extensive data for other professions was published in
the Report of the Royal Commission on Doctors’ and
Dentists’ Remuneration.® To illustrate further the method,
and to extend the comparison, the distribution of career
earnings (Table IV, Fig. 19) and the mean career earnings
(Table V) were calculated for a few of the professions, by
the method given in the Report,® but for each grade. It is
seen that, compared with the chemist and the engineer, the
university teacher earns more, but has somewhat less in-
centive to advance within his group, particularly at the
higher grades. The general medical practitioner and the
general dental practitioner earn more than any of the other
professions. Over the greater part of the range considered,
the incentive to succeed (that is, the reward for success) is
greater for the general medical practitioner than for any of
the other professions, and greater still for general dental
practitioners. Up to grade G55 the medical practitioner
earns more than the dental practitioner. Beyond this grade,
the successful dental practitioner earns more than the suc-
cessful medical practitioner. The very successful dental
practitioner earns much more than the very successful
medical practitioner. On the other hand, general medical
practitioners form but part of their profession, which in-
cludes consultants, who may be regarded® generally as the

TABLE IV—Career Earnings (£) of Selected Professions (1955/56)

Grade G (%)

Profession*

25 50 75 90
General medical
practitioners 58,400 76,800 94,400 110,800
General dental
practitioners 54,700 75,500 102,700 137,800
University teachers 49,200 60,500 74,300 88,500

* Each profession is defined in the Report of the Royal Commission.*®

TABLE V—Mean Career Earnings and Status (1955/56)

Mean Career Earnings Status of
Profession Professional
As given by As calculated Relative to
Royal here Manual
Commission® Employee
General dental
practitioners 79,000 77,200 4.52
General medical
practitioners 79,000 76,600 4.48
University teachers 63,000 61,100 3.58
Chemists — 53,400 3.13
Engineers 59,000 50,400 2.95
Manual employees - 17,100 1.00
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more successful part of the same profession.

For the medical profession, including consultants as well
as general medical practitioners, the level of income and
incentive would be higher than for the general medical
practitioner and any conclusion regarding the medical
profession should be based on combined data for con-
sultants and general medical practitioners.

Chemists and engineers do not, on the whole, compare
well with university teachers, but the outstanding (G85)
engineer or chemist earns as much as the equally out-
standing university teacher. Quite apart from level of
remuneration, most (up to about G65) engineers, chemists
and university teachers have far less incentive to succeed
(that is, to do outstanding work) than the general dental
and medical practitioners. And such incentive as is there
appears to be in process of still further reduction.

The mean career earnings are listed in Table V, which
compares those calculated here with those given in the
Report of the Royal Commission® which were based on
average incomes per age group. The mean career earnings
here calculated are lower, particularly for engineers, as they

are not influenced to the same extent by the relatively
high remuneration of the few highly successful practitioners.

The ratio between mean career earnings is a measure of
status. The mean career earnings for a manual employee
may be estimated also. For example, the average weekly
earnings of all operatives in all industries in October 1955
was £9 7s 2d per week.” Assuming that his income is, there-
fore, about £487 p.a., his career earnings, assuming an effec-
tive life of 35 years, which is the same as that of a profes-
sional employee, would be about £17,000. Hence we may
evaluate the status of professional relative to manual
employees for the fiscal year 1955/56. As given in Table V,
for example, the status of the engineer compared with that
of the manual employee was about 3, the engineer’s mean
career earnings being about 3 times that of the manual
employee.

In arriving at the career earnings of the manual employee,
no allowance is made for possible variations in the age dis-
tribution of manual employees in different industries or
organizations, nor is the ratio of female to male employees
considered. Further, the manual employee is fully trained
at an earlier age than the professional employee so that a
case could be made out for assuming a longer effective life
for the manual employee. However, in this article we are
concerned with rates of change of status rather than with
absolute levels, and in comparing professional with manual
employees in general rather than evaluating the position
within a particular organization or industry, and it is con-
venient to choose the same effective life for both manual
and professional employees.
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PART 11

THE STATUS AND REMUNERATION OF
THE PROFESSIONAL MAN IN INDUSTRY

Equations are derived to show how remuneration and status vary with age and with time,
allowing also for economic factors. Economic indices are used to illustrate the changing
pattern of the national economy and the equations are further developed in terms of such
indices. What the individual experiences and feels to be taking place differs from what is
taking place, and separate equations are derived for the two cases

by M. DAVIDMANN

Remuneration Mathematics
HE remuneration received by a professional employee
from full-time employment may be determined from:
Y, = Yor €~ (Xr — Xor)*[br " (5)
The suffix r indicates his remuneration in the reference
year T,. The constant b is determined by the individual’s
group. His grade G within the group determines x; and
vo, X being the age of the individual during the year being
considered. b, G, xo and y, may be determined from re-
muneration surveys; that is, from the national remunera-
tion scale for the reference year.
The remuneration received in any year T, is given by:
Yy = yon €~ Xn—xm)*[bn viesia (6)
Consider that the remuneration of the individual’s grade
is increasing at 100i, per cent compound interest per year,
this increase being caused solely by economic factors. Then
Yon = Yor (1 + ip) Tn—Tr weani()
so that
Yn = Yor (1 + ip) T"_T'e_(x"—‘x"")ﬂ/b" ....(8)
When the x, distributions and the constant b do not alter
appreciably with time for the particular group, as was
shown to be the case for chemists, we have for the particular
individual and for his grade:

Y, = yor e~ Xr—x7%b s i(58)
and
Yo = yor (1 4 ip) Tu—Tr g — (Xn—x0) /b wees (88)
But, for a single individual :
Xo =X:+ (Ta—T»
and
Tn—Tr=Xun—X:
Hence, in terms of time:
Yo = yor (1 + i) Tn—Tre= X+ Ta=Tr—x)%b . (8b)

MR. DAVIDMANN is Consultant to Social Organisation Ltd., 60 Drayton
Gardens, London, N.21.

and, in terms of age:
Yo = yor (1 + ip) Xn—Xre=Xn—x%b  (8c)

It should be particularly noted that Equations (8b) and
(8c) apply only to a single individual.

Equation (8), in any of its forms, gives the iso-grade lines
for individuals. The remuneration of a professional em-
ployee increases in accordance with this equation as long as
he receives neither promotion nor demotion, that is as long
as he remains in his particular grade. The equation gives the
remuneration he receives as he grows older and is here
referred to as the “dynamic iso-grade’ remuneration equa-
tion. Equation (5) or (6), however, gives the remuneration
of individuals of different ages, of the same grade, at a
particular time, and is referred to here as the ‘‘static iso-
grade” remuneration equation. Equations (5), (6) and (8),
in their various forms, apply to professional employees.

The fully trained manual employee receives the rate for
his grade, irrespective of age and leaving out of considera-
tion special rewards such as “fringe benefits” for long
service. His remuneration depends on economic factors, but
not on age. Hence

x=X s w5 (9)
so that, from Equation (5) or (6), we see that, for any
particular year, and by definition:

E=Y=yy s 51(10)

Suppose that the remuneration of the manual employee’s
grade is increasing at rate 100i,, per cent compound interest
per year, this change in remuneration being caused by
economic factors such as altered rates and differences in
hours worked. The remuneration received by a manual
employee is given by:

E.=E 0+ in™—T Lol (1D)

Equation (10) is the static iso-grade equation, and Equa-

tion (11) the dynamic iso-grade remuneration equation, for
manual employees.



Status Mathematics

Status is relative and is evaluated as the ratio of remunera-
tions. Status between individuals and thus between their
grades may be evaluated as shown below.

Let S be the status between two individuals. The status of
individual 1 relative to individual 2 is then given by the
ratio of the remuneration received by individual 1 to that
received by individual 2, denoted by Sis, it being convenient
to arrange the ratio so that Sy, is greater than unity.

It follows that:

.. (12)

The relations developed below apply equally to indivi-
duals in different grades within the same group as to indivi-
duals and their grades from different groups.

Static status is that between individuals and their grades
in any particular year. The static status equations developed
here show how status varies with age for individuals in the
grades being considered, in a particular year.

For static status between professional employees, from
Equation (5a) we have:

)
S = 7 s X108
—(Xr — Xxo)%/b
— Qwe )1 . (1)

T (g € x0Ty,
By definition the static status of manual employees
relative to each other is given by:
E,,
Sqgr = =¥
12r Ey
Similarly, the static status between professional and
manual employees is:

oo «(15)

Yy
S D e (16
w =g 19
—(Xr — x0)?/b
_ Yo 7, ... (17)

E,,
The dynamic status equations show how status changes
as the individual grows older, assuming that he remains in
his grade, receiving neither promotion nor demotion. These
dynamic status equations show the status changes which
the individual feels are taking place as he grows older and
thus portray his own progress as he sees it.
The dynamic status between professional employees,
from Equation (8a), is:
Y
Slen = 3’,‘:‘:
B (YOr a4+ ,'p) T,.—T,e—(X,.—xo)t/b)l
o Do (I + ip) Tn—=Trg— (Xn =X %),
soven(19)
The dynamic status of manual employees with respect to
each other, from Equation (11), is:

o v (18)

Slznzg_w 5 43R
on
3 Tn—Ty
_ (B 4 i T), 2D

= (Er (1 4 i) T"_T')z

Similarly, the dynamic status of professional relative to

manual employees is given by:
Yin
B

- or (1 4 ip) T = Tr = (Xu— )%l
o (Er (1 + i) T"_T')z

Sten = ....(22

e (23)
The use of these equations is straightforward. For
example, Equation (19) may be used to compare different
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Fig. 20. Economic indices for manual employees.

grades within one profession or the same grades in different
professions, to see how individuals feel their own progress.
Equation (17) may be used for comparing professional
employees with manual employees for a particular year.
Equation (23) may be used to compare professional with
manual employees to see how they feel their status changing
as they grow older.

So far we have set up the static status equations which
show status as it exists in a particular year, and we have
also established the dynamic status equations which show
the changes in status which individuals feel are taking place.
However, we still have to see how status actually alters with
time.

Let I»s be the status index, defined by the ratio S/
Swr. The status at any particular year is then given as
a ratio to that for the same age in the reference year, and the
status index /i, thus evaluates the factual changes in status
which are taking place. For example, considering a par-
ticular grade in a profession and a manual employee, utiliz-
ing Equations (23) and (17), we have:

status index = ?T";': e (29
] . ; Tn —Ty
= Vo e—(x,—x..) b
E,
(14 \™TT e o
= 1 + im e—(Xr—Xo)z/b
....(25

Status at age X, during year T, has to be compared with
status at age X, during year 7%, so that

X:=Xa
and Equation (25) becomes

. \To—Ts
Los = (iﬂ)

e .00 (26)
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Equation (26) is general and, for the general case, we

have
P (1 + i,)T"—T'
188 = 1 + i2

When the remuneration of both increases at the same
percentage rate, the status of one relative to the other
remains constant. When their remuneration increases at
different rates, status changes, increasing or decreasing as
i1 or iz, respectively, is the greater rate.

Knowing the rates at which remuneration is increasing,
one may immediately compute gain or loss of status with
Equation (27).

The status index /., is the status in the year 7 divided
by what the status was in the year 7, and the status index
may be interpreted as giving the status in the year 7, on
the basis that the status in the year 7', was unity.

By definition

. 2D

Lo = 52
so that for year 7» we have
S
Iips = 2 =1 ...(28)
12 S
It is worth noting that

1
1 — Tas s v45/(29)
Ly3s

Use of Indices

One may not always be justified in assuming that
remuneration increases at constant or average compound
interest rates, and indices can then be used to calculate the
year-by-year changes.

For professional employees consider two successive
remuneration surveys, one taken in year 7', and the other
in year T»:

Y, = yor e~ Xr—x0%b ....(52)
Yn — yoll e'—(Xn—xn)!/b s oo (Sb)
so that
Y" B yon e—(X,,-—xu)','b
7= (y_m = as105 (B0

The remuneration index for professional employees, I,,
should be a measure of changes in remuneration due to
cconomic conditions. It thus has to be a ratio which is
independent of the position of the individual, as this
changes with his age, so that remuneration at age X, during
year T, has to be compared with remuneration received by

an individual of the same age but during year 7',.
Hence
Xu = Xr

and Equation (30) becomes
(1) _ Yo
Y. x Yor

so that we define

4 \

() _ Yo
L= (Yr)x"yo, . 3D
Note that
Yo = Yor 1 + ip)Tn—Tr )
so that
L =2 .o..(322)
Yor
=14 ip)h-T ....(32b)
Note that, from Equation (30), we have
Yon e—(Xn—Xo)*[b
= ()’—or) (e—(f\'r—xn)zlb (¥n)
e—(Xu—x0)%b
= (Ip) g e (Y s 6921(33)
and also that
Y, (e—Xr—xolb
Iy = ()—,;) (m ... (39

Equation (33), which corresponds to Equation (8a), is
used to calculate or predict an individual’s remuneration
when I, is known, say from two successive surveys which
gave yor and yo.. The career earnings ratio for the grade
for the two surveys also gives the y,-ratio in Equation (31).

Symbols Used

b = constant, defining the distribution of remunera-
tion with age, for a particular group or sub-
group;

i = rate of change, per cent compound rate of
change per year, generally expressed as a frac-
tion;

xo = age at which remuneration is a maximum, for a
particular grade;

vo = maximum level of remuneration, at age x;

C = career or mean career earnings (£);

E = remuneration received by manual employee
during one year, preferably the fiscal year (£);

G = fraction (per cent) = grade. For example,
G75 = grade 75 per cent when fraction =
75 per cent.

I = index, preferably used on the basis that I = 1
in the reference year,

S = status, that is remuneration ratio;

Si2 = status, ratio of remuneration of subject “1” to
subject “2”, with S12 preferably =1.

T = time, that is year, for example: 1960. Either
fiscal or calendar year, preferably fiscal year;

X = age (years);

Y = remuneration received by professional em-
ployee during one year, preferably the fiscal
year (£).

Suffixes

g = grade;

m = manual employee;

n = any particular year;

p = professional employee;

r = reference vyear, for example year to which
survey refers or in which a particular index is 1;

§ = status;

R = reference year of economic index;

X = at constant age.
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I, may also be estimated from other data relating to, for
example, cost of living. Equation (34) enables one to
separate, for a particular individual, that part of any change
of remuneration which corresponds to the changing
economic situation.

For the manual employee, let /,, be an index which esti-
mates the remuneration he receives. It is defined as the
ratio of remuneration received in any particular year to
that in a specific reference year. Let the reference year on
which this index is based be denoted by the suffix R. Hence,
by definition, we have:

En

D= Ex SO 55
and
E,
Ly — — PR
m En (36)
so that
Ell 1"1"
- = — s BT
Er Illlf ( )
and
l"lll
E, = —E, s (38)
lmr

Equations (37) and (38) apply as long as the basic
reference year 7r on which the index is based remains the
same. Where 7z for an index changes during the period
under consideration, the index has to be recalculated to
satisfy this condition before Equations (37) and (38) can be
used.

Note that
Ep = E (1 + ip)Tn—Tr (1)
so that, from Equation (38), we have
lm_n — + I.m)T"NT' o (39)

lmr

Equations (32b), (38) and (39) enable one readily to
restate the previously derived equations in terms of
remuneration and economic indices. For example, the status
index I,,s may be derived from Equation (27), thus:

. (1 A f,,)T"‘T’
pms — l_—|— im

I’"I‘
=@ (1_)

Grades within one group of professional employees
may be compared with each other and with manual em-
ployees by the equations given so far, but career earnings
could be used equally well, when available, in the same
way as described below for mean career earnings. However,
mean career earnings have to be used when comparing
different groups, such as professions, with each other. Cal-
culations based on mean career earnings may be carried out
on the following basis :

... (40)

Cyr
Spor = Cfr .. (41
and
Cin
Sign = C—; .. (42)
so that
S n
Iips = Si: ..(43)
e Cln an
7C1r/C2r .. (44)
But
g—"' = (1 + )T .. (45)

and again we see that
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Fig. 22. Economic indices for manual employees.
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Equations (32b) and (39) may be applied when calcula-
tions in terms of indices are to be carried out.

e (2D

The Changing Pattern of the Economy

Economic indices portray the changing pattern of the
economy and may be used to illustrate it, bearing in mind
their limitations. The indices used here are those collected
and published by the Central Statistical Office,’ indicating
changes in average weekly earnings, in weekly wage rates
and in retail prices.

The index of retail prices is a measure of the cost of
living. It measured,”” up to 1956, changes in the average
level of prices for goods and services required by working-
class families, but from 1956 onwards by practically all
wage earners and most small and medium salary earners.
The index used here is that for all the items that go to make
it up. One may regard such changes in composition of the
index as reflecting changes in the pattern of expenditure
rather than fundamental changes of the index. As the pat-
tern of expenditure alters, so in due course the index is
adjusted as well.

The index of weekly wage rates' is a measure of the level
of full-time weekly wage rates for manual employees in 80
industries and services. Piece-work rates as well as time
rates are included. The index used here is that for all
workers and all industries and services.

The index of average weekly earnings'’ is a measure of the
combined effect of changes in overtime rates and hours
worked as well as wage rates, but is also dependent on the
distribution of workers amongst the industries concerned,
and on the composition of the working population with
respect to age and sex. The index used here is that for all
operatives and all industries.

It is seen from the way in which the indices were selected
that we are here concerned with illustrating a general case
with what information is available, rather than with calcu-
lating more exact data for a particular industry. Indices are
linked without regard to changes in composition, such
changes being taken to accord with the changing economic
pattern. We are concerned with rates of change rather than
with actual levels, and such rates are independent of the
way in which the indices are linked or of the reference year
on which the index is based. The indices used here were
linked and recalculated to the reference year 1938. They are
illustrated by Fig. 20, which shows the three indices with
which we are concerned, recalculated on the basis that the
index is 1 in each case for the year 1938.
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Changes occur on the basis of the pattern at the time
rather than on the pattern as it was in an arbitrary reference
year. Hence indices change in each year, this change being
based on the level of the index obtaining at the time rather
than the level in the reference year. The indices thus advance
in accordance with the compound interest law. This may
be illustrated by plotting the logarithm of the index against
time, when the gradient of the line joining any two points
measures the compound rate of change between them. Fig.
21 shows the indices plotted in this way. For the period
1946-59, for the manual employee, prices increased at
about 4.4 per cent, wage rates at about 5.4 per cent and
remuneration at about 6.9 per cent, these being compound
rates of change. The standard of living of the manual em-
ployee, as judged by remuneration, thus increased at about
2.5 per cent compound rate of change per year.

The compound rates of change are, however, more
accurately represented as illustrated by Fig. 22, which is of
interest when considering the more immediate past. During

the period 1952-56 prices increased by about 3.4 per cent,
wage rates by about 6.0 per cent, remuneration by about
7.7 per cent and standard of living by about 4.3 per cent,
these being compound rates of change per year, More
recently, since 1956, prices have increased at about the same
rate as before, but wage rates increased at about 3.0 per
cent p.a., remuneration at about 4.1 per cent p.a. and
standard of living at about 0.7 per cent p.a.

For ease of reference, the compound rates of change, in
per cent per year, are given below in the form of a table:

Period Prices Wage Rates Earnings
1952-56 3.4 6.0 7.7
1956-59 3.4 3.0 4.1
1946-59 4.4 5.4 6.9

The References to this article were published with Part 1
(July).
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PART 111

THE STATUS AND REMUNERATION OF
THE PROFESSIONAL MAN IN INDUSTRY

It is shown that the professional employee, at the start of his career, ought to expect consi-
derable increases in remuneration and status. Instead, he has to work at an ever-higher level
of experience and responsibility merely to maintain his position. It is further shown that he is
losing ground continually, not because of income taxation as appears to him, but because
increases for economic factors are determined by manual employees’ wages rates instead of by
their earnings. There is thus no incentive for the individual professional employee to
utilize his experience and to carry greater responsidility. The article further discusses how
changes in ‘‘basic week’ and *‘paid holidays’" affects the status between professional and

manual employees

by M. DAVIDMANN

Changes in Status in the Course of Time

E are here concerned with the individual’s changes
Win remuneration and status, throughout his life. We
thus use the dynamic status equations, Status is measured
by the remuneration ratio and may be computed from
remuneration received by the individual either before or
after deducting income tax. Status is normally measured by
remuneration before deducting income tax, but is here
evaluated also for remuneration after deduction of income
tax, so as to evaluate the effect of this taxation on the
status of the individual. We are considering employees
only, that is those whose main, and mostly sole, income is
derived from full-time employment.

Two grades of chemist are considered in relation to a
manual employee whose remuneration is assumed to corre-
spond to earning the average weekly earnings’ for 52 weeks
per year. The two grades considered are G25 and G75,
corresponding to moderate and considerable success
respectively.

The individual in each case is assumed to be married at
age 27, the first child being born in the fourth year after
marriage, the second child being born in the seventh year
after marriage. He is 40 years of age in 1959, and thus
marries during 1946, the two children being born in 1950
and 1953 respectively. He remains married during the entire
period we are considering, which is from 1949-69.

In calculating income tax, it is assumed that the remunera-
tion received consists entirely of earned income. The appro-
priate earned income, single or married personal and child
allowances are given. Up to 1960 the known rates and bands
of allowances, tax and surtax were used; from 1960-69
those applicable in 1960 were assumed. The wife was
assumed to have no income and factors such as family
allowance or national insurance contributions were not
considered.

M. DAVIDMANN is consultant to Social Organisation Ltd., 60 Drayton
Gardens, London, N.21.

It is assumed that b and the x distribution remain constant
throughout the period being considered, that is from 1949-
69, this having been shown to be the case for the period
1953-59, the level of b being 1265. The compound rate of
change, i, was found to be 5.9 and 4.4 per cent per year
over the period 1956-59, for chemists of grade G25 and
G75 respectively. It is here assumed that these rates of
change apply throughout the period being considered. The
data used for estimating the remuneration of chemists are
those obtained from the 1959 remuneration survey, as
follows:

Grade G25 G75
Xo 534 610
Yor(£) 1630 2930

We have seen that the remuneration of manual employees
(all industries, all operatives) increased at an average com-
pound rate of 6.9 per cent each year during the period
1946-59. 1t is here assumed that this rate applies over the
period 1949-69. The average weekly earnings in 1938 were
53s. 3d. and, assuming this is earned for 52 weeks of the
year, we have

52 X 53.25
Er ="

The equation of the straight line which correlates the
index of average weekly earnings (Fig. 21) is:

logilnn, = 0.2399 + 0.02902 (7', — 1945) ....(46)

Hence the remuneration of the manual employee may
be calculated from Equation (35), since
E, = Eglmn o (o1t

Thus during 1949 the manual employee received a re-
muneration of £314. The remuneration of the chemists may
be calculated for the year 1959, for each grade, from
Equation (5a). From Equation (7) we have

= £138.5 p.a.
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