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Extracted from Economic Trends No. 178, August 1968

Productive potential and the demand for labour

by J. R. Shephlrd

Introduction

In the course of regular analysis and forecasting of 
economic prospects it is frequently necessary to relate 
the total level of demand for output of goods and services 
to the supply of labour with which it is produced. A 
certain limited rate of growth of real output can normally 
be sustained through increases in productivity (however 
caused) or through increases in the numbers available for 
work, without involving increasing shortages of labour. 
This rate of growth is commonly referred to as the 
growth of ‘productive potential’. Growth rates lower 
than this will lead to increases in unemployment and 
higher growth rates will lead to increasing shortages of 
labour.

Forn>ulalion in these terms can lead to misconceptions. 
It is untrue, for instance, that there is any intention of 
implying that growth rates cannot or will not change. 
There is no reason for expecting any such stability, and 
an analysis of the kind described here does not attempt 
the immensely difficult task of discovering the ultimate 
determinants of growth rates. In particular, it cannot be 
taken for granted that the growth rate of productive 
potential is independent of the pressure of demand for 
labour. It is true, however, that the analysis is of more 
value as an analytical and forecasting tool when the 
statistical evidence is consistent with a reasonable 
degree of stability (apart from changes due to such 
factors as changes in population or in normal working 
hours which are automatically allowed for) for at least 
a limited period. This means that a rough guideline to 
likely current developments can be inferred from past 
experience. Any likely departures from past trends can 
then be considered in relation to the features of a par
ticular situation.

The measurement of productive potential cannot be 
separated from an analysis of short-period changes in 
employment and unemployment. Productive potential 
has been defined as the output associated with a given 
intensity of labour utilisation and it can only be assessed 
statistically if actual movements in employment and 
unemployment can be shown to be related to cyclical 
movements in output. It is therefore necessary to build 
a ‘model’ which accounts for actual variations in employ
ment and unemployment in terms of changes in output, 
and to infer from the model the growth rate which would 
keep unemployment constant: this, by definition, is the 
growth of productive potential. A model of this kind is, 
of course, directly applicable to forecasting movements 
in employment and unemployment.

The present note sets out one such model in the form 
now used in the Treasury. Although there have been a

number of modifications, this is essentially the model 
which has already appeared in the National Institute 
Revien{'). The discussion in that article is not repeated 
here, and no attempt is made to give a full explanation 
of why this particular form was selected for the relation
ships. The following paragraphs offer first a brief non
technical description, and secondly a precise statement 
of the model as it now stands, together with an explana
tion of the modifications introduced since the original 
article.

It is emphasized that no unique merit is claimed for 
this precise way of expressing the relationships. The 
implications of other approaches are frequently consider
ed in the course of inter-departmental discussions.

The model in outline
Essentially, the model consists of relationships whereby 

the level of employment and unemployment can be 
predicted if the values of certain pre-determined variables 
are known. The most important of these pre-determined 
variables is the volume of total output (gross domestic 
product). However, the availability of labour is also 
important and the ‘supply of labour’ and the level of 
normal working hours are e.ssential pre-determined 
variables. The ‘supply of labour’ is a measure of the 
number of individuals who are able and willing to work. 
It differs from the statistical series for the working 
population (employed plus registered unemployed) 
because the working population is known to be affected 
by the state of demand for labour as well as by the supply. 
The labour supply is therefore defined as the level of 
employment that would occur concurrently with a given 
level of unemployment. It cannot be directly measured, 
but changes can be estimated by use of the observed 
relationship between employment and unemployment. 
This is one of the two principal relationships in the
model.

It can be shown statistically that cyclical fluctuations 
in employment are substantially greater than the corres
ponding fluctuations in unemployment. It also seems 
probable that the ‘gearing’ between changes in employ
ment and in unemployment differs according to the level 
of unemployment. When unemployment is very low, 
many vacancies cannot be filled from the registered 
unemployed and a large part of any further recruit
ment consists of married women and other marginal 
workers who were not previously registered and may not

(') ‘Long-lerm Growth and Short-term Policy’, by W. A. H. Godicy 
and J. R. Shepherd. Nalional Institute Economic Review No. 29, 
August 1964.
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register if they subsequently lose their jobs. On the other 
hand, when unemployment is relatively high changes in 
employment arc more likely to affect the hard core of the 
labour force who will register when not at work. The 
(very approximate) estimates derived from the equations 
suggest that with a low level of unemployment (say 300 
thousand) an increase of one thousand in unemployment 
is associated with a reduction of about 2^ thousand in 
employment in relation to the labour supply. With a 
higher level of unemployment (say 5(X) thousand) this 
figure is reduced to about I ̂  thousand.

The employment-unemployment relationship, there
fore, postulates that with employment growing at the 
same rate as the labour supply, unemployment will 
remain constant. Fluctuations in unemployment arc 
shown to be associated with somewhat larger deviations 
in employment from the labour supply. Estimates of the 
labour supply arc derived by correcting the employment 
figures for the estimated effect of changes in unemploy
ment.

The second relationship indicates how employment 
and unemployment respond to changes in output. In 
order to allow for time-lags this has formulated in 
two stages, the first specifying the level of ‘equilibrium 
employment’ (■) towards which employers arc adjusting 
and the second indicating the pace of the process of 
adjustment.

In formulating the equilibrium relationship, assump
tions are made about the effect on productive potential 
of changes in the labour supply and normal working 
hours. It is assumed that changes in (he labour supply 
affect the short-term but not the long-term trend in 
output per head. Otherwise, changes in productive 
potential are represented by time trends. It is clear from 
the results that cyclical fluctuations in employment are 
proportionately much smaller than those in output. 
When output rises at the same rate as productive poten
tial unemployment, by definition, remains constant 
(apart from time-lags) and ‘equilibrium employment’ 
changes at the same rate as the labour supply. For every 
1 per cent by which output deviates from productive 
potential, equilibrium employment is affected by slightly 
less than ^ per cent. Given the relationship between 
employment and unemployment this means that, at the 
margin, an increase of 1 per cent in output gives rise to 
a fall of about  ̂ per cent in unemployment when unem
ployment is already low (300 thousand), but to a larger 
fall of about k per cent when unemployment is somewhat 
higher (5(X) thousand). The proportionately small 
fluctuations in employment compared with output are 
explained, in part, by the relative stability (in the short
term) of the overhead labour force and by fluctuations 
in hours of work.

The adjustment process lakes account of the time-lag 
in (he immediate response of employment to changes in 
output. This appears to be much longer than average 
when equilibrium employment is rising rapidly and

(•) The terms 'equilibrium employment' and the analogous ‘equili
brium unemployment' are used here as a device for taking 
account of Ume-lags which quite plainly exist. In this respect it 
u no different from any other use of a distributed time-lag in 
^nom etrics. No attempt has been made to produce a theoretical 
interpretation of the state of equilibrium in lenns of the optim
isation of employers' objectives.

large-scale recruitment is involved. When equilibrium 
employment is falling or rising very slowly the adjustment 
process used implies a distributed lag averaging between 
1 and 2 months. This lag rises to al^u t 9 months when 
employment is rising rapidly.

As previously indicated, the growth rate of productive 
potential can be inferred from the fitted relationships by 
calculating the growth of output which would keep 
unemployment constant. For the period 1955-60 the 
estimated annual growth rate is 29  per cent: this rises 
in 1960-66 to 3*3 per cent. It should be noted that during 
these periods the labour supply was growing significantly, 
which is not the case currently; on the other hand there 
were significant reductions in normal working hours.

The model in detail
The employment-memphyment relationship 

T*he present equation is:
(1) E-D =  27,588 -1,639 log U +30'93t -30 38t'

(1-9) (30)
s =  57

(standard error of residual)
d =  0-43

(Durbin and Watson statistic)
where E — employment in thousands (including

armed forces and self-employed)
=  contribution to labour force of demo

graphic changes given constant activity 
rates: changes compared with mid-1951
unemployment in thousands

=  time in quarters: 1955 1st quarter =  1
=s: 0 up to fourth quarter 1960; then rises 

1 per quarter.

U

This was fitted by least squares to quarterly data covering 
1955-66. Standard errors are shown beneath regression 
coefficients but, owing to the high serial correlation, do 
not mean very much. The main difference from the 
relationship shown in the National Institute article is 
that, for reasons referred to in the previous section, 
changes in employment and in unemployment are now 
connected by a curve rather than a straight line. The 
logarithmic form is a convenient way of obtaining a 
suitable curve and has no theoretical significance.

Equation I is the source of estimates of the supply of 
labour. This is defined as the level of employment which 
would be available at a constant percentage rate of 
unemployment. This rate is fixed (quite arbitrarily) at 
1J per cent of the labour supply. The labour supply (L) 
is therefore obtained as the solution of:

(2) L -f 1,639 log(0*0125L)
=  27,588 + D  +30-93t -30 38t'

This equation is easily solved by a numerical method.
In projection, the calculated trends are not necessarily 

appli^ blindly. Account is taken of likely developments 
in school-leaving and other factors affecting activity 
rates.

Employment-output equations 
The relationship between employment and output is 

formulated in two stages:
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There is an equilibrium level of employment towards 
which employers are adjusting their labour force. 
If output is rising at the same rate as productive 
potential the growth of ‘equilibrium’ employment 
will equal that of the labour supply. Changes in the 
ratio of output to productive potential are shown to 
lead to proportionately smaller changes in the ratio 
of employment to the labour supply.
There is an adjustment process according to which 
actual employment moves towards equilibrium 
employment.

The two relationships are estimated iteratively in such a 
way as to obtain the best possible explanation of the 
movement of employment. This is not the same as 
obtaining the best possible fit to equation 3 alone. A 
provisional adjustment relationship is used in conjunc
tion with observed changes in employment to infer the 
level of equilibrium employment. The relationship 
between equilibrium employment and output is then 
estimated by least squares, and the resulting calculated 
levels of employment are used to reconsider the adjust
ment procedure. The process is then repeated. The 
equations were fitted to the period 1955-66 using quarterly 
data. The results were as follows:

(3) e*-l =  0-80551-t-0-4442
-0-0011896t -  0 0002974t"

(•000072) (000074)
s =  0-00137

(standard error of residual)
d  =  1 -1 1

(Durbin and Watson statistic)
Apart from t and t", lower case letters denote log
arithms (to base 10).
(4) (E-E.,) =  0-7 (E*-E.J E*-E.i <  30

(E-E.i) =- 13-5-1-0-25 (E*-E.i) E*-E.i >  30
where E =  actual employment in thousands 

E* — ‘equilibrium* employment 
L =  labour supply
P — gross domestic product (at constant 

prices: index 1958 =  100)
=  normal hours (index 1958 — 100)
=  time in quarters: 1955 1st quarter =  1
=  0 up to 1960, 2nd quarter: then rises 1 

per quarter.
t

Productive potential
By definition, the growth of productive potential is 

measured by the extent to which output can rise at a 
constant level of unemployment. Estimates can therefore 
be obtained directly from equation 3 by calculating the 
output which would be necessary to keep equilibrium 
employment equal to the labour supply. From the 
definition of labour supply it follows that this is the level 
of output which would keep ‘equilibrium unemploy
ment’ (the unemployment which would occur if employ
ment was in adjustment to the current level of output) 
constant. As with the labour supply, there is an arbitrary 
element in the level of productive potential defined in 
this way, but not in the rate of change. Productive 
potential as derived from equation 3 is given by the 
following equation:

(5) c =  i l  -t- il-4 +  ih  -T81321 -H0-0026778t
-t-0-0006694t"

where C represents productive potential and the other 
variables are as previously defin^.

There is, however, one complication. The equations as 
estimated imply that, after a year’s delay, an increase or 
decrease of I per cent in the supply of labour contributes 
only I  per cent to productive potential and that this 
contribution gets no larger after further delays: a faster 
growth in the labour supply implies, other things being 
equal, a slower growth in productivity. In the short-term 
over, the period to which the equations were fitted, this 
assumption seemed reasonable. Deviations from trend 
in the growth of the labour supply depended primarily 
on the inflow of school-leavers and, to a smaller extent, 
on the net inflow of immigrants and on the effects of 
pension arrangements on retirement dates. It is fairly 
clear that school-leavers can be expected, in the very short 
term, to contribute less than proportionately to output, 
and similar arguments can be advanced concerning the 
other groups. But these arguments do not apply in the 
longer term and there is some presumption (though no 
certainty) that a sustained change in the growth rate of 
the labour supply will eventually be associated with a 
similar change in the growth of productive potential. If 
this is so, the terms in current and lagged labour supply 
in equation 5 should add to one, but this should probably 
be achieved by extending the lag and not by increasing 
the existing coefficients. Originally, prolonged lags of 
this kind were omitted because, over the period to which 
the equations were fitted, their effects would hardly have 
been distinguishable from the trend. However, in pro
jecting into a period in which the trend growth in the 
labour supply is much lower than in the past the difference 
is likely to be much more noticeable than it would have 
been within the period 1955-66. Accordingly, the equation 
has been adapt^  to fit the assumption that, after 3 years, 
changes in the labour supply are reflected proportionately 
in productive potential. The estimated trend was adapted 
so as to make the adjusted equation show the same 
growth of productive potential between 1960 and 1966 
(that is, for the period following the break of trend in the 
equation) as was shown by the unadjusted equation. This 
treatment leads to :

(6) c =  i l  - l- iU  +  HI-8 +  I-12) +  ih
-2-90311 +0 0024647t -l-0 0006694t'

An equivalent adjustment has been made to the 
employment equation.

The data
The published data have been adjusted in various ways. 

For employment and unemployment the principal 
adjustment is to smooth the figures for construction and 
agriculture during the winter months in such a way as to 
remove distortions introduced by weather conditions. 
For gross domestic product a compromise series based 
on the movements of output, expenditure and income 
series was used. The construction of these estimates was 
described in the National Institute Review for February 
1964. The figures for employment and for gross domestic 
product were smoothed by a centred two-quarter moving 
average. All series used were as estimated in January 1968.

H.M. Treasury
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