
Bank of England 

Discussion Papers 

No 27 

Employment creation in the US and UK: 
an econometric comparison 

by 
I M Michael 

and 
RA Urwin 

September 1986 



No 27 

Employment creation in the US and UK: 
an econometric comparison 

by 
I M Michael 

and 
RA Urwin 

September 1986 

The object of this series is to give a wider circulation to research work being undertaken in the Bank and 

to invite comment upon it; and any comments should be sent to the authors at the address given below. 

The opinions expressed in the paper are those of the authors and do not necessarily represent the views 

of the Bank of England. 

The authors would like particularly to thank R N Brown and J S Flemming, from whose advice the authors 

have benefited greatly. PG Brierley, K Gardiner and other colleagues in the Bank also made valuable 

contributions. None of these should be held responsible for any errors which may remain in the paper. 

Issued by the Economics Division, Bank of England, London, EC2R 8AH to which requests for individual 

copies and applications for mailing list facilities should be addressed; envelopes should be marked for 

the attention of the Bulletin Group. 

©Bank of England 1986 

ISBN 0 903312 83 2 

ISSN 0142-6753 



EMPLOYMENT CREATION IN THE US AND OK: AN ECONOMETRIC COMPARISON 

I 

II . . 

CONTENTS 

Introduction 

The historical context 

III The determinants of employment and real 

wages 

Page 

1 

5 

9 

IV Estimation and results 19 

V Conclusions 35 

Annex A Some more detailed theoretical issues 37 

Annex B Estimation 48 

Annex C Data definitions and sources 65 

References 71 



0602m 1 

EMPLOYMENT CREATION IN THE OS AND OK: AN ECONOMETRIC Cc::JoU>ARISON 

I INTRODUCTION 

1 Th is paper considers those factors wh ich may underlie the very different 

business sector employment creat ion performances seen in the US and the UK since the 

start of the 1970s. Unemployment in the US, wh ich had averaged between 5% and 6% 

in the 1960s, rose very sharply during the 1974 downturn in econom ic activity , but 

fell back by much the same magnitude dur ing the subsequent recovery. While the two 

recessions exper ienced in the early 1980s pushed the unemployment rate to a post-War 

record h igh of over 10% by the fourth quarter of 1982, it fell back by over 3% 

points during the next two years. Business sector employment rose by 27% between 

1970 and 1979 and a further 6% in the five years to 1984. 

Employment and unemployment tn the US and UK (a) 
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2 S imilar figures for the UK ( and indeed for some other European countries) show 

a rather d ifferent outturn. In the UK , business sector employment fell by over 

2% between 1970 and 1979, and from the cyclical peak of the latter year had fallen 

a further 10% by 1984 . This performance was assoc i ated with a rise in the 

unemployment rate from a 2% average in the 1960s to 4% in the 1970s , and from 5% 

in 1979 to over 12% five years later. Between 1970 and 1984, business sector 

output in the US increased by just over 50% , while in the UK it rose by 13% over 

the same per iod. 

3 One reason for the superior US job creation record is perhaps the faster 

growth of the labour force in that country. Chiefly for demographic and soc ial 

reasons, and also because of immigration ,  the US has seen one of the most rap id 

increases in available labour amongst all the OECD countries over the past fifteen 

years or so , while the UK has had one of the lowest. Nevertheless , the reasons 

why the rap id growth of the US labour force has been absorbed into employment are 

of consi derable interest, in view of both the UK 's inability to accommodate a much 

smaller increase, and the fact that the pace of labour force growth is sometimes 

adduced as a factor behind rising unemployment. 

4 In attempting to explai n  these very different employment creation 

performances, 'conventional wisdom' has typi cally focussed on the influence of 

'demand' factors, in_ particular the effects of fiscal and monetary poli cy on 

employment , as well as features such as labour force growth. Doubts in some 

quarters as to the abi lity of th is approach to account fully for the slow ing in 

output growth in the 1970s and for the general rise in unemployment , as well as 

the s imultaneous occurrence of unemployment and inflation, has led to a body of 

research which places greater emphasis on the 'supply-side'. 

5 This is a particularly elast ic concept which has been used to refer to a wide 

variety of phenomena , for example labour mobility and training, the adverse effect 

on incenti ves resulting from supposedly excessive tax burdens, the ease or 

otherwise of start ing new bus inesses , minimum wage legislation and attitudes to 

work and le isure, to name but a few. In this paper in addition to the more 

conventional demand influences only one such factor is considered in detail, 

namely the v iew that a part of the d ifference in employment growth between the US 

and the UK may be accounted for by different growth rates of real wages in 

relation to the determinants of labour productivity , and thus by those factors 
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which determine the real wage.
ll] 

Th is is not to deny that the other 

'supply-s ide' influences may have �en important. However, a compar ison of labour 

market developments in the US and the UK i s  of special interest because, as is shown 

later, the behav iour of real wages has d iffered between the two countr ies during the 

period 1970-84, and part icularly since around the middle of the 1970s. 

6 The issue of real wages is one wh ich encourages extreme positions to be taken. 

Some believe high real wage growth to be of decisive importance in reduc ing 

employment growth, wh ile others assert that it is of no s ignificance or even that, 

by raising personal income and consumption, its effect on employment is if anyth ing 

beneficial. Such a complete dichotomy is not, however, necessary. The 'demand' 

and 'supply' s ide explanations can, in some respects, be seen to complement rather 

than contrad ict each other, for two separate cond itions can be regarded as necessary 

for the existence of full-employment: 

( i )  there must be a sufficient level of demand for goods and services to buy the 
output of the fully-employed labour force1 

( i i )  there must be a sufficient level of profit made by firms to prov ide the 
incentive for th is volume of goods to be produced. 

Unemployment assoc iated solely with the latter case could be regarded as 

'class ical', as it results from inappropr iate relative prices of output and factor 

inputs, and might be contrasted with 'Keynesi an' unemployment due purely to 

inadequate effective demand. 

7 In view of these arguments, th is paper takes an eclectic position on the 

determination of employment. It considers both 'demand' and 'supply' side factors 

to be relevant rather than mutually exclusive, and attempts to assess how important 

each has been in explaining the different growth rates of employment in the us and 

the UK. After briefly reviewing earlier work i n  this area (paragraphs 8 to 13 ) ,  it 

[1) Throughout the paper, unless otherwise specified the term 'real wage' is taken 
to be the real product wage, ie the real cost of labour to the employer. This 
is  defined as nominal earnings plus labour taxes and any employee benef its pa id 
by employers, deflated by an index of gross output prices at factor cost. I t  

d iffers from the real wage pertinent to workers, wh ich excludes employment 
taxes, is deflated by an index of the cost of living, and in the case of a net 
measure excludes d irect tax payments. This net figure is referred to below �s 
the real net consumption wage. Details of the series used are given in 
Annex C. 
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de scri bes a framework which can be used to analyse the two approaches together 

( paragraphs 14 to 40 ) ,  and then applies this in order to quantify their respect ive 

influences on employment growth in the US and UK over the 1974-84 period ( paragraphs 

41 to 68) . While d i sentangl ing the two effects cannot be done with any great 

degree of accuracy, not least because of the interdependence of the demand and 

supply-side factors - their interaction means, in particular, that real wages cannot 

be analysed independently of the strength of demand - it is suggested that it may be 

pos s ible to infer the broad orders of magnitudes involved. The factors beh ind the 

changes in US and UK employment are calculated by first quantifying the influence of 

various proximate determinants of employment, including the real wage ( see, in 

particular, paragraph 61) . In addition, to the extent that real wages are held to 

affect employment growth it is important to seek to understand how the real wage was 

determined ( paragraph 62 ) .  The results of estimating the factors behind the 

change s in both employment and real wages in each country are then combined to 

prov ide a more complete analysis of the two countries' employment records 

( paragraphs 63 to 68) • 
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8 For a good part of the post-War period, many economists have been rather agnost ic 

over any connection between aggregate real wages and employment. In the General 

Theory [I<eynes ( 1936) ) ,  I<eynes asserted that an inverse relationship would exist 

between the two as an increase in effective demand would raise employment and also , 

in the presence of diminishing returns and perfect competition, the price of 

output. Given relatively inflexible nominal wages the rise in the price level would 

b . bo t d 1" . 1 . 
[2) Ho I< t d th t th" r1ng a u a ec 1ne 1n rea earn1ngs. wever, eynes s res se a 1s 

a ssociation did not imply that the direction of causality ran from real earnings to 

employment. Rather both were determined by the strength of effective demand. 

Subsequent research challenged the empirical validity of this position, although it 

did not undermine the es sential arguments in the General Theory. Both Dunlop ( 1938)  

and Tarshis ( 1939 ) found no evidence of the systematic inverse cyclical relationship 

between money and real wages which I<eynes had in mind, and the insignificance of the 

relationship between real wages and employment appeared to be substantiated for later 

periods by, inter alia, Bodkin ( 1969 )  and Geary and I<ennan ( 1982 ) .  

9 The notion that real wages may nevertheless be a relevant factor as sociated with 

employment behaviour gained some ground in the analysis of the impacts of the 1973 

and 1979 oil price shocks, initially through the construction of real wage ' gaps'. 

In this approach the increase in real wages 'warranted' by productivity growth 

(typically a normalised measure to adjust for the effect of the business cycle) and 

perhaps also changes in the terms of trade, is set against the actual rise in real 

wages over a particular period. If the latter exceeds the warranted increase, this 

is held to be prima facie evidence that exces sive real earnings growth is eroding the 

profit incentive facing producers, thereby acting a s  a constraint on employment. 

[2) •aut in the ca se of changes in the general level of wage s, it will be found , I 

think, that the change in real wages associated with a change in money-wages, 
so far from being usually in the same direction, is almost always in the 
opposite direction. This is because, in the short period, falling money-wages 
and rising real wages are each, for independent reasons, likely to accompany 

decreasing employment; labour being readier to accept wage-cuts when 
employment is falling off, yet real wages inevitably rising in the same 
circumstances on account of the increasing marginal return to a given capital 
equipment when output is diminished". I<eynes ( 19 36 ) , Chapter 2 II. 
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1 0  Probably the first results using such a methodology were presented by Flemming 

( 1 9 7 6 ) , who suggested that the real net consumption wage in the UK had not adjusted 

sufficiently to the fall in its warranted level brought about by the terms of trade 

deterioration a ssociated with the 1 9 73 oil price shock, and similar calculations 

have appeared in a number of OECD publications [see, for example, OECD ( 1 98 2 )  

Table 21] . More recent work includes that of Sachs ( 1 9 83)  and Bruno and Sachs 

( 1 9 8 5 ) , in which it is suggested that a higher real wage gap was of some importance 

in explaining inflation and unemployment in the UK and some other European countries 

from the 1 970s , but less so in the US. A rather more sophisticated derivative of 

this approach was provided by Artus ( 1 9 8 4 ) , who attempted to estimate production 

functions for the manufacturing sectors of each of the seven largest industrial 

countries in order to investigate the role of real wages in influencing 

employment. In this work, the 'warranted' level of real wages is defined to be 

equal to the marginal product of labour at 'high employment' , obtained by partially 

differentiating the estimated production function taking the capital stock and state 

of technique as given. Artus found that real wage growth in the UK over the past 

twenty years was well in excess of the level warranted on his definition, but this 

appeared not to be the case for the us. He suggested that the former development 

may well be responsible for the increase in unemployment in the UK since the early 

1 9 7 0 s .  

1 1  There are, however, a number of drawbacks associated with both the crude real 

wage gap, and Artu s' work. Regarding the former, some forms of production function 

suggest that an increasing real wage gap can be consistent with continued employment 

growth [see, for example, Sachs ( 1 9 83 )  and Dornbusch et. al. ( 1 9 83)  ) , and the 

measure provides no information about the dynamic relationship between the two 

variables. Moreover, it can be misleading in instances where faster growth in 

labour productivity is itself the result of real wage pressure which may have 

induced firms to substitute away from labour in the production process, and in 

instances where changes in demand induce changes in the real wage gap, although 

purely cyclical changes in aggregate demand and labour productivity ought to be 

abstracted from by the normalisation process, if one is used. Furthermore, real 

wage gap analysis is cast purely in terms of changes from some initial position 

which has to be assumed to approximate to one of equilibrium. Artus ' work ha s the 

merit of making the nature of the production technology explicit, but it assumes 

that labour market equilibrium requires equality of the real wage with the marginal 

product of labour whereas in imperfect competition firms ' perceptions of the 
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ela sticity of demand for their output, which may change as a result of demand 

shocks, will also be relevant. It is perhaps not surprising that some of the 

empirical work in this area has produced what appear to be curious results. In 

Artus ( op. cit. ) ,  for example, it is calculated that an increasingly large gap arose 

between actual and warranted earnings in Japan after the late 1960s without this 

seemingly having a large adverse impact on unemployment, and Gordon ( 1985 ) reported 

that the decline in employment in the UK since 1979 has been associated with a fall 

in the real wage gap. 

12 A more formal approach to this issue has been to model simultaneously all of 

those factors which it is believed may determine employment. This type of 

econometric work has been to date chiefly concerned with the UK, and has produced 

some evidence suggestive of an inverse relationship between real wages and 

employment, for both the whole-economy and within the manufacturing sector 

alone.
l3l 

These findings, which challenge previous perceptions of the 

relationship, may have arisen for a number of reasons, such as the use of more 

appropriate data definitions ( for example the use of employees' compensation, which 

includes employers' social security contributions and non-wage benefits, rather than 

merely ba sic earnings, and a price series for gross or net output which is more 

appropriate for producers than other indices such a s  the CPI ) ;  a more thorough 

investigation of the most appropriate dynamic specification; and finally the 

inclusion of other variables in the labour demand function, most notably the real 

'raw materials' price and the capital stock as well as on occasion, but less 

commonly, measures of the strength of demand, which allow the real wage term to 

become better determined. 

[3] See, inter alia, Lipschitz and Schadler (1984) ,  Symons ( 1985) , Symons and 
Layard ( 1984 ) ,  and Wadhwani (1985) in which estimates of labour demand 
equations for the manufacturing sectors of the US and/or UK ( and in some 
instances other industrial countries) are presented; Sargent (1978) in which 
the relationship between whole-economy employment and real earnings in the US 

is examined; Beenstock and Warburton (1982) , Layard and Nickel! (1985 [1] ) ,  
Minford (1983) and Nickel! and Andrews (1983)  which report estimates of 
equations designed to explain employment and the real wage at the whole-economy 
level in the UK; Layard and Nickell (1985 [2]) and Newell and Symons ( 1985 ) 
which provide similar analyses for a number of OECD countriesJ and Dimsdale 
(1984 ) which reports labour demand equations for the UK in the inter-war period. 

A summary of some of these papers is provided in B M  Trea sury (1985 ) ,  which 

also reports simulations on the Treasury model designed to explore the 
relationship between real wages and employment in the UK .  Andrews et. al. 
(1985) summarise simulations on a number of econometric models of the UK which 

illustrate labour market responses to a number of shocks. 
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13 In view of the fact that the determinants of the very different labour market 

experiences of the US and the OK have been considered by many commentators, it is 

clearly of interest to investigate whether this apparent rediscovery of a price 

elastic aggregate labour demand curve can help to explain employment trends in the 

two countries. This type of analysis may be worthy of further examination in 

particular because empirical work has typically been more successful in detect ing a 

significant role for real wages and the wage gap in the case of the OK than for the 

us.l4] While the wage bargaining institutions in each country are dissimilar it 

may be implausible to believe that the economic forces governing employment growth 

are really so substantially different for two advanced industrial countries. The 

rest of the paper explores the matter in more detail. 

[4] See, for example, Bruno and Sachs (1985) p 172: 'In fact, the United States 
does stand out in the evidence given here as having relatively little direct 
link between real wage levels and employment or unemployment'. 



Ill THE DETERMJNANTS OF EMPLOYMENT AND REAL WAGES 

(a) Employment determination 

9 

14 This section outlines the framework within which the effects of demand and 

'supply-side ' factors on employment are analysed. It is argued that employment 

would be expected to respond positively to a variety of factors affecting demand, 

such as a relaxation of fiscal stance or monetary policy , greater world activity or 

improved international competitiveness, but to fall, reflecting the effect on the 

level of supply desired by firms, if real wage growth exceeds that warranted by the 

rise in labour productivity induced by capital accumulation and technical 

progress. In order to consider in more detail how these influences might work it 

is necessary to make some assumptions about the nature of the markets within which 

firms operate , about the supply of labour, and concerning how firms typically behave 

and their production processes. 

15 The typical product market facing a firm is assumed to be imperfectly 

competitive. That is, while product markets are competitive in the sense that most 

types of output are produced and sold by a reasonably large number of firms, this 

competition is imperfect in that the outputs of a given type of product of each of 

the various producers are not exactly the same , but differ in various respects, 

albeit in some cases very minor ones. One important implication of an imperfectly 

competitive market structure is that firms do not take the price at which they can 

sell their output as given, but 1nstead set their own prices in the light of demand 

conditions and perceive that they can only sell additional output, ceteris paribus, 

by lowering their prices. 

16 The determination of employment is analysed below by examining influences on 

firms' demand for labour. However, the latter will only fix the level of 

employment if the real wage is always such that the labour supply offered is at 

least equal to what firms would like to employ. In what follows it is assumed that 

this condition has generally held in the period considered. This may not be 

unreasonable given that the rea l wage would have been likely to respond 

asyr.�etrically to excess supply and demand in the labour market , in particular 

reacting more rapidly and powerfully to the latter. If at a given real wage firms' 
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demand for labour exceeded the supply which was forthcoming, the upward pressure on 

nominal and real wages arising from the workers ' side of the wage bargaining process 

would be accentuated by firms bidding up wages. Under these circumstances, the 

real wage would very probably increase. This would tend to restore balance to the 

labour market by both raising labour supply and, as is argued below, reducing the 

demand for labour. 

1 7  It is assumed that firms attempt to maximise their profits over a period of 

time. It is also presumed that the technology used by firms to generate gross 

output can be characterised by a ' putty-putty ' ,  strictly convex production function 

containing labour, imported inputs, the capital stock and the state of technique, 

where advances in the latter are disembodied. In the short-term capital and 

technology are regarded as predetermined. Thus, in the light of the ruling state 

of technique, firms are envisaged as being able to adjust continuously the amount of 

labour and imported goods which are combined with the extant capital stock so as to 

maximise their profits. The assumption of strict convexity implies that output is 

produced subject to diminishing returns to each factor. In these circumstances, 

the optimal supply which a firm would like to produce is found by equating the 

marginal cost of each factor with the marginal revenue which it generates. 

Therefore, profit maximising behaviour implies that , ceteris paribus, firms' demand 

for labour is negatively related to the real wage. 

1 8  Of the other arguments of the production function, if the capital st·ock were to 

rise, the marginal ( and average) productivity of labour would be increased thereby 

making it worthwhile to employ workers whose contribution to the firm would hitherto 

have been too small to warrant their employment at the ruling real wage. This 

suggests that the capital stock would be expected to have an independent positive 

effect on labour demand. 

1 9  The overall influence of technical progress on employment also needs to be 

considered in this context. Technical advance embodied in new capital goods is 

assumed to be reflected in the measures of the capital stock used. However, 

disembodied technical progress can have an independent influence. It is assumed 

here that the latter results in equal savings in the use of labour and existing 

capital (ie is Hicks neutral) : its effect on employment therefore depends on the 

net impact of three different mechanisms. First it will increase the effective 

size of the capital stock and so the demand for labour, but this will tend to be 
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offset by a rise in the effective amount of labour input associated with a given 

level of employment. The third effect is that by raising the efficiency of labour 

technical progress reduces its effective price and therefore has an impact on 

employment similar to a fall in the real wage. A more detailed discussion of the 

possible influence of technical progress is provided in Annex A. 

2 0  The final argument of the production function is the real price of imported 

inputs, the effect of which on employment is ambiguous. On the one hand, a higher 

real pcice of inputs diminishes the profitability of producing output , and this 

effect would depress employment. On the other hand , for a given real wage such an 

increase implies a reduction in the price of labour relative to imported inputs . 

This effect would tend to raise employment. 

21 It is worth noting some other mechanisms which might lead to an inverse 

relationship between real wages and employment at the individual firm level. 

First , a reduction in the real wage implies , other things being equal, an 

improvement in unit profitability and, especially if it results in higher output and 

sales, in improvements in total profits and corporate cash flow. This could 

impinge on employment if supply depends not just on whether the profitability of 

offering it is positive but also on its absolute level, and could apply especially 

insofar as absolute profitability affects multinational companies' decisions 

concerning the allocation of production between plants in different countries .  

Second , i n  the longer-run higher profitability might lead to greater corporate fixed 

investment, which in turn would boost the growth rate of the capital stock. The 

analysis above suggests that this would be beneficial to employment. Third, upward 

pressure on profitability may diminish attempts to reduce X-inefficiency [see 

Leibenstein (1966) ), in particular over-manning , thus possibly boosting employment, 

at least in the short-run. 

22 As noted above , the formal model used suggests that an increase in the capital 

stock would boost the demand for labour. However ,  it might be that some capital 

investment is undertaken with the intention of economising on labour input , for 

example because the price of labour has risen in relation to the cost of capital, 

and so might not induce an increase in employment. Whilst the latter possib ility 

is ruled out of the formal model considered here by the 'putty-putty ' assumption, it 

nevertheless represents a further mechanism which may generate an inverse 

relationship between real wages and employment. This would arise if an increase in 
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t he r e a l  wage was a l so a s soc ia ted w i t h  a r i se r e l a t i ve to t he real cost of capi tal 

wh i c h  in t u r n  i nd uced labou r -sav i ng inve s tment that depressed t he dema nd for 

l a bou r .  
(5] 

23 More g e n e r a lly , a f a l l  i n  the whole-economy real wag e wi l l  gene r a lly imply a 

r ed uc t i on i n  the pr ice of labour r e l a t ive to that of phy s ical g ood s .  Th i s  sugg ests 

two f i nal mec ha n i sms by wh i c h  a n  i nve r se relat ionship be tween real wage s  and 

employment may be produce d . Fi r s t , a c hange i n  the patte r n  of con sume r demand 

t owa rds mo re l abou r i n tens ive p roduc t s  ( espec i a l ly s e r v ices)  may occu r . Second , 

t he att r ac t i veness of employ i ng wo r ke r s  whose f u nc t ions amoun t  to slow i ng the rate 

of depre c i a t ion of the cap i tal stoc k ( eg ma i n t a i n i ng i nf rastructure)  i s  

i nc r e a sed . (6] 

24 To summar i se ,  i n  t h i s f ramewor k c ha ng e s  i n  employme nt follow i ng a f a l l  i n  the 

real wage may occ u r  throug h t wo mecha n i sms : subst i t u t i on towa rds labou r may a r i se 

a t  g i ven leve l s  of outpu t ,  and i n  add i t ion t he r e a l  wage f a l l  may i nd uc e  f i rms to 

expand the vol ume of prod u c t i on i tse l f .  

25 The ma rg i n a l  r evenue c u r ve fac i ng a f i rm w i l l  d epe nd on the shape and locat ion 

of t he demand c u r ve for i t s  outpu t .  The se c ha r ac te r i st ic s  may be expected to be 

s i g n i f icant because t he expected e f fect on a f i rm ' s  prof i ts of r a i s i ng employme nt 

depends in pa r t  on i t s pe rcep t i on of how far i t s  output pr i ce wou ld have to fall to 

sell any add i t i onal outpu t .  Th e  shape and loc a t ion o f  a f i rm ' s  demand c u r ve are 

a f f ected by t he st r eng t h  of agg regate demand , wh i c h  nece s s i tates t he i n c l u s i on in  

t he agg regate employme nt equat ion o f  a n umbe r of factor s wh i c h  may shi f t  the level 

of agg r eg a te demand , such as measu r e s  o f  f i scal s tance , moneta ry pol icy , wor ld 

ac t i v i ty a nd i n t e r na t i onal compe t i t ivene s s .  I n  wha t fol lows , these demand fac tor s 

a r e  r e f e r red to col lect i ve ly a s  ' autonomou s demand ' .  A n  au tonomous demand 

[5] The r e  i s  a po s s ible i ncon s i s te ncy be tween t h i s  mecha n i sm and the employme nt 
e qu a t i on de r i ved in t h i s  pape r .  Labou r -sav i ng i nvestmen t  cou ld r a i se t he 
measured c ap i tal s toc k ,  s i nce the latter  m i g ht not acc u r a te ly re f le c t  the 
po s s i ble assoc i a ted sc r app i ng of obsolete , more l a bou r - i nt e n s i ve techni que s .  
Th i s  type of i nc rease i n  t he c ap i t a l  stoc k wou ld not prod uce the r i se i n  
employme n t  wh i c h  t h e  forma l mode l  used i n  t h i s  pape r wou ld p r ed i c t .  

[6] A l t houg h not t he s u b j e c t  of t h i s  wor k ,  i n  the non-trad i ng pu b l i c  sec tor r e a l  

wag e s  and employme n t  wou ld ag a i n  b e  expected to be neg a t i ve ly r e lated to some 
e x tent , beca use a h i g he r  leve l of pu bl i c  sector employme n t  can be a f forded f rom 
a g i ven r e a l  tax ba se a nd g i ven t ax r a t e s  i f  publ ic sec tor r e a l  wage s  f a l l , or 
r i se l e s s  qu i c k ly . 
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st imulus wh ich shifted the product demand curves facing firms outwards ( ie such that 

they perceive a greater quantity of output to be demanded at the price or iginally 

ruling) might lead firms to rev ise upwards their perceptions of their price 

elasticity of product demand: this would increase the attraction of produc ing extra 

output , and hence might cause employment to be raised.
171 

26 Although the general assumption is one of imperfect competition , some product 

markets are oligopolistic in nature. Since , for a variety of reasons ,  part icipants 

in these markets will often eschew price changes in response to short-run 

developments ,  they will instead respond to demand shocks by altering employment and 

output. Th i s  is another reason for including autonomous demand in the aggregate 

demand for labour equation. 

27 The above arguments suggest that , assuming a log-linear functional form, the 

static aggregate demand for labour equation can be written as:
181 

(1) ln N � CNST ( l) + b ln (W/P ) + c ln (PM/P ) + d ln K + e ln TQ + f DWT 

+ g FST + h M + i COMP 

where N: employment TQ: state of technique 
W :  nominal earnings DWT: world activity 
P :  price of gross output FST: f iscal policy 

PM : nominal pr ice of imported inputs M: monetary policy 
K: cap i tal stock CC»U>: international relative 

price competitivenes s 

Lower FST and M imply a policy relaxation; higher DWT implies higher world output; 
higher COMP implies enhanced competitivenes s. Expected parameter signs are b <O: 
d> 0 ;  c , e><o: f , i> o : g , h  <O. 

[7) Other factors , notably changes in industrial concentration over time , will also 
have affected the elasticities of demand for output facing firms. No attempt 
is  made here to assess the importance of these effects. 

[8) Equation (1) can also be derived within a perfectly competitive framework [see, 
for example , Symons and Layard (1984)). This implies that firms' notional 
demand for labour will proximately depend only upon the real wage , the real 
price of imported inputs , the capital stock and the state of technique. 
However ,  Barro and Grossman (1971) and Malinvaud (1977) have suggested that 

firms may be prevented from selling their desired quant ity of output by 

inadequate aggregate demand in product markets. This 'rationing' would allow 
factors influencing aggregate demand to affect employment directly. 



14 

(b) Real wage determination 

28 Given the possible importance of the real wage (the difference between nominal 

wages and some measure of the level of prices) in determining employment , and the 

fact that it is itself endogenous to the economy, it is clearly of interest to 

extend the analysis in order to investigate how the real wage might be determined. 

29 It is assumed that the real wage emerges as the outcome of a bargaining process 

between profit-maximising firms and utility-maximising unions rather than in a 

perfectly competitive fashion. Unions are presumed to maximise a utility function 

in which real net consumption wages (as defined in footnote [1) ) and employment have 

positive effects. The assumption that the real wage is determined purely by the 

interaction of firms and unions is debateable, particularly for the US which has had 

quite a low rate of unionisation over the post-War period. The role of unions in 

determining US wages should not, however, be underestimated. As union earnings are 

typically higher than those elsewhere, the proportion of the aggregate wage bill 

which they account for is greater than union density measures would suggest, while 

union wages may also act as a yardstick for settlements in the rest of the economy 

(especially as some employers in the non-union sector may raise wages in order to 

prevent unionisation) • 

30 Moreover, the theoretical literature suggests that unions need not be the sole 

source of real wage rigidity, and that the outcome of a wage determination process 

from which they are absent need not be qualitatively different. For example, in 

efficiency wage models firms may not lower wages in the event of unemployment 

because of the possible adverse impact on their employees '  productivity, while in 

implicit contract theories, risk-neutral firms insure risk-averse workers against 

fluctuations in employees '  marginal productivity by maintaining relatively stable 

wages over time. Thus ,  the specifications of real wage equations which are derived 

from models in which a non-union sector is given some weight can include the same 

sets of variables as those described below, despite the different theoretical 

bases. In practice , therefore , empirical specifications tend to be similar , with 

four groups of variables being of relevance.
191 

[9) See Layard and Nickell (1985 [1) ) ,  Minford (1983), Nickel! (1984) and Nickell 
and Andrews (1983) for further discussion of the specification of real wage 

equations. 
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31 The first includes those factors which appear in the labour demand 

specification. For example , an increase in the capital stock for a given supply of 

labour would be expected to strengthen the unions' position (and so put upward 

pressure on the real wage) as it raises the level of the real wage consistent with 

unchanged unemployment. A change in the state of technique or the real price of 

imported inputs which raised labour demand would (ceteris paribus) similarly be 

expected to lead to a higher real wage. The signs of the autonomous demand 

variables depend on the net impact of two effects. When the firm-union bargain is 

struck, �he nominal wage is set given some expectation of the output price which will 

rule over the contract period. However, because autonomous demand is, by 

definition ,  not under the control of domestic private sector agents , and the 

components influencing it are untrended , movements in it are not likely to be fully 

anticipated. If an unanticipated boost to autonomous demand occurs which induces 

higher than expected output prices and nominal wages are relatively sticky , then the 

real wage will decline. On the other hand , an increase in autonomous demand may 

also raise the demand for labour directly , and the tighter labour market which ensues 

could increase the strength of the union position, leading to a higher real wage. 

32 The second group of influences on the real wage comprises those factors which 

affect the supply of labour available for work. In this paper ,  the supply of labour 

is measured as total non-general government employment plus the registered 

unemployed. If this rises , for example as a result of demographic developments, 

then ceteris paribus unemployment will increase. This would be expected to weaken 

the union position, and put downward pressure on the real wage. It is also 

necessary to take account of the possibility that not all of the registered 

unemployed may be available for work and constitute an effective potential supply of 

labour. This could be the case for at least two reasons. First , some of the 

registered unemployed might be in this state voluntarily. Changes in the 

replacement ratio may affect the proportion of the registered unemployed for whom 

this is true. Second , at any time there is some mismatch both by skill and 

geographical location between the unemployed and the vacancies available. The 

extent of this may be related to the pace of structural change in the economy , 

suggesting that a proxy for this might appear in an equation for the real wage. 

These last two variables were not included in the US wage equations, reflecting both 

data problems and the fact that the increase in the measured labour supply has 

largely been absorbed into the employed workforce , which suggests that the measured 

labour supply is a good indicator of the effective supply of labour. 
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33 The third group contains those variables, in particular taxes and the real price 

of imports, increases in which reduce the real net consumption wage, and if 

successfully resisted will increase the real product wage and reduce the demand for 

labour. A rise in the rate of personal direct or indirect taxes is the source of 

one such wedge between real product and real net consumption wages. An increase in 

the payroll tax rate directly boosts the real product wage; however, firms may 

attempt to pass at least some of this on in the form of higher gross output prices. 

If employees successfully resist the resulting fall in the real net consumption wage 

through higher nominal wage settlements, again the result will be a real product wage 

higher, and employment lower, than would otherwise have been the case. In the 

empirical work reported below the effective rates of personal direct, indirect and 

payroll tax are entered into the real wage equation as a single variable in which 

they are added together to form a measure of the overall 'tax wedge'. 

34 The impact of changes in the real price of imports on the real wage depends on 

the balance of two influences. First, a movement in the real price of imported 

inputs which reduces labour demand is likely to put downward pressure on the real 

wage. Second, in general consumers purchase both domestically produced and imported 

goods. Thus, a rise in the real price of imported consumer goods reduces the real 

net consumption wage associated with a given real product wage. If a fall in the 

former is successfully resisted, this will tend to boost the latter. In this work, 

the real price of imported inputs to domestic production and of imported consumer 

goods are both proxied by the total imports deflator and hence the same 'real price 

of imported inputs' appears in the employment and real wage equations. 

3 5  The fourth group includes institutional factors such as trade unions and incomes 

policies. Greater trade union pressure on nominal wages may amount to an increase 

in the weight attached to net consumption wages at the expense of that of employment, 

and therefore result in a higher real wage. It is also possible that some incomes 

policies have had at least a transitory effect on real wages. 

36 The real wage equation to be estimated therefore takes the static form: 

(2) ln (W/P ) • CNST ( 2 )  + k ln (PM/P ) + m  ln K + n ln TQ + o DWT 

where LS: 
TX: 

TUWP: 

+ p FST + q M + r ln LS + s TX + t TUWP + u RR + v SC 

+ w COMP + y IPDM 

labour supply 
tax wedge 
trade union wage pressure 

RR: replacement ratio 
SC: proxy for structural change 
IPDM: incomes policy dummy 

> 
and expected parameter signs are m, s, t, u, v > 0 ; r, y < 0 ; k, n, o, p, q, w < O .  
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37 I t  has been s u gge sted above that a reduc t ion i n  the real wa ge m i ght be expec ted 

to r a i se employment , prov ided that such r educ t i on takes place f r om  a level whe re 

labour supply exceeds f i rms ' d emand for labour so that f i r ms a r e  able to expand 

the i r  wor k force s .  Howeve r ,  i f  i n  those c i rcumstances a fall i n  the real wa ge 

i nduced f i rms to e xpand t he i r  employment and outpu t ,  would aggre gate demand be 

s u f f i c ie n t  to abso r b  t h i s  i ncreased supply ?  I t  i s  possi ble that a lowe r r e al wage 

wou ld d r i ve a wed ge between aggre gate desi red supply , which wou ld be i ncre ased , and 

1e a ggre ga te dema nd ,  which cou ld fall because of lowe r pe r sonal i ncome a nd e xpend i t u r e . 

. , 

3 8  Howeve r ,  other factor s may act to counteract t h i s  downwa rd pressure on the leve l 

of a ggreg ate demand . F i r s t , the d ir ec t  e f fect of lower real wages on con sume r s '  

real i ncome s a nd spe nd i ng may be offset , a t  least i n  par t ,  by h i ghe r employme nt . 

Al t hough the benef i t  to employmen t  f r om lowe r real wages might come t h r ough f ai r ly 

slowly , the same could be t rue of the adve r se d i rect e f fec t on consumer spend i ng . 

Second , as noted above , lowe r real wages imply , other t h i n gs be ing equa l ,  i nc r eased 

u n i t  prof i tabi l i ty a nd ,  e spec i al ly i f  outpu t is h i ghe r , i mprovemen t s  i n  total 

prof i t s ,  r a tes o f  r e t u r n  and cash f low . Th i s  s hould boost co rpo r a te f ixed 

i nvestmen t  and s toc k bu i ld i ng.  Th ird , i f  a fall i n  the real wage is  i nd uced by a 

lowe r nominal wage , t h i s  may lead to downwa rd pre ssure on the pr i ce leve l .  As a 

resu lt , a n  improvemen t  i n  i n te r na t ional relat i ve output pr ice compe t i t i veness may 

occu r ,  wh ich would be expected to boos t  the demand for dome s t ic ou tpu t .  
[ l O ] 

A 

lowe r pr ice leve l wou ld a l so r a i se the real value of p r ivate sector hold i n gs of both 

money a nd f i nanc i a l  cla ims on the publ ic a nd ove r seas sec tors denom i na ted i n  nom i nal 

terms,  ther eby boos t i ng  pr i va te expenditure and henc e  demand . I n  add i t ion , i t  

mig h t  s t i mulate d emand throu gh i nd uc i ng lowe r nominal i n t e r e st rate s ,  a nd could 

cause a de facto r e laxat ion of f i scal stance i f  f i scal plans are exp ressed i n  

nominal te rms • Equa l ly , a lower pr ice level migh t  depress des i r ed supply somewhat , 

a s  the r e a l  wage could be r a i sed . The posit ion e ventually reached mi ght 

nonet he le s s  leave r e a l  wage s  lowe r t han before t he i n it ial r educ t ion,  and both 

d e s i red supply and actual demand h i ghe r .  

[ 1 0 ]  Although t h i s  mechan i sm would not provide a l i nk a ge f rom lowe r real wag e s  to 
i nc reased dema nd for the wor ld as a whole . 
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( d ) The ove rall e f fe c t  of au tonomous demand on employment 

39 An i mpor tant i s sue i s  the i mp l i ca t ions of the theor e t i ca l  mode l  desc r i bed above 

for the ove r a l l  impact of au tonomou s demand on employment . In pa r t i c u la r ,  i f ,  as 

i n  t he econome t r i c  e s t imate s reported be low , the coef f i c ients in the employment and 

r e a l  wag e  equat ions a r e  such that the d i rect e f fect of f i scal s t i mu l u s  on employment 

i s  not f u l l y  offset by a h i g he r  real wage , it mig ht be supposed that th i s  impl ies 

that a permane nt loose n i ng of f i scal po l icy wou ld pe rmanen t ly r a i se t he level of 

employment . Howeve r ,  s u c h  an i nf e r e nce wou ld not be wa r r anted . Th i s  i s  because 

the mod e l  e s t imated i s  de s ig ned to expla i n  the pa s t  in te rms of t he actual values of 

v a r i ou s  a u tonomous d emand componen t s ,  w i t hout i nvest i g at i ng the i n te r relat ionships 

of t h e se component s .  For example , a lt houg h the lon g-r un e ffect in the two-equat ion 

sys tem e s t imated of f i scal expa ns ion on employme nt i s  pos i t ive othe r  t h i ngs be ing 

egu a l  f o r  bot h  the U S  a nd t he UK , i t s  d i r ec t  i mpact may have been a t  l e a s t  pa rtly , 

a nd pos s i bly comple tely , u ndone i f  i t  r e sulted i n  h i g he r  i nterest r a te s .  

4 0  Equa lly , t he t heor e t ic a l  mod e l  advanced doe s not d e te rmine t h e  nom i nal pr ice 

l eve l ,  and consequently does not fac i l i tate an a s se s sment of the impl icat ions of 

f i sc a l  expa n s i on for i n f la t io n .  I f  t he unemploymen t  r a t e  f a l l s  be low t h a t  a t  wh ic h 

t he r e a l  wage d e t e r m i ned i n  the wag e-barg a i n i ng process i s  compa t i ble w i t h  t he 

ma r k -up of pr ice s on wag e s  d e s i r ed by f i rm s ,  i t  i s  l i ke ly that the r a t e  of i nflat ion 

w i l l  r i se .  Th i s  means that f i scal expans i on when u nemployment i s  a l r e ady at or 

be low the so-c a l led non-acc e le r a t i ng i nflat ion r a te of u nemploymen t  ( NAIRU )  could 

have a delete r i ous e f fect on i nf lat ion unless i t  accompan i e s  a s imultaneous fall in 

t he upwa rd p r e s su r e  on wag e s  be ing exe rted by othe r f o rc e s ,  s uc h  as t r ade u n ion 

ac t i v i t y .  Th i s  i s  one r e a son why an a t tempt t o  s h i f t  pe rmanen tly t he stance of 

f i sc a l  pol i cy i n  an expans iona ry d i r ec t ion mig h t  be unsusta i na ble1 therefore it may 

be m i slead i ng to t h i nk of s uc h  a pol icy as be i ng capable of pe rmane n t ly reduc i ng the 

u nemployme n t  r a te . Cle a r ly , a n  a ssessmen t  of t h i s  poss i b i l i ty ,  as we l l  a s  

d e r i va t i on of e s t imate s of t h e  leve l of the NAI RU a t  va r i ou s  po ints in h i story , 

wou ld r equ i r e  add i t ional equati ?n s  to be added to the st r uc t u r e  ou t l i ned he re . 
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IV ESTIMATION AND RESULTS 

41 Th i s  sec t i on reports t he use of 

the theo ry ou t l i ned above i n  

attempt i n g  to accoun t  for the 

d i fferent be haviour of US a nd UK 

employment . I t  f a l l s  i nto three 

par t s .  F i r s t ,  the be haviour i n  the 

US and UK du r i n g  the last f i fteen 

years of the poss i ble expla natory 

facto r s  i s  compar ed to see which have 

evolved ve ry d i ffe re n t ly i n  the two 

count r ie s .  Second , the r e s u l t s  of 

some econome t r i c  wor k i nt e nded to 

evaluate the compat i b i l i ty of the 

theo ry w i t h  the d a ta , and to e st i mate 

the s i ze of the e f fec t s  of e ac h  of 

the expla na to ry var i a ble s on r e al 

wage s  a nd employme n t , a r e  r epo rted . 

Th i rd ,  the econome t r i c  r e s u l t s  a r e  

used to e s t imate t h e  cont r i bu t ions o f  

e a c h  factor to t he c hange s  i n  r e al 

wage s  and employme n t  i n  e ac h  

cou nt ry . 

( a ) Cha nge s i n  the majo r 

explanatory va r i able s  

42 Cha rts 2 and 3 s how moveme nts i n  

some of the maj or explanato ry 

var iables s i nce 1970. I n  

con s i de r i n g  t h e  cont r i bu t ions to 

c hanges in r e a l  wa ge s  and employme nt , 

the pe r iod 1974-1984 was c hosen • 

The choice i s  to some exten t  

a r b i t r a ry ,  but those t e n  ye a r s  a r e  o f  

spec i a l  interest be c a u se of t he two 
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Chart J 

£volution of selected determinants 
of real wages in the US and UK 
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oil p r ice shoc k s  which had major 

implicat ions for both r e lat ive fac tor 

pr ices and the s t r ength of a ggr egate 

demand . Th i s  pa rticular  decade a lso 

appe a r s  to r educe substa n t i a l ly any 

bias ar i s i ng f r om d i fferent cycl ical 

posit ions in the two count ry 

compar i son .  Both the US a nd the UK 

expe r ienced the t rough of a r ecession 

in 1975, although in 1984 the UK 

r ecove ry was arou nd one year olde r 

than that i n  the us. The cha r t s  

show data p reced ing 1974 i n  pa r t  

because o f  the probabi l i ty t h a t  

l a gged values o f  t h e  determinants of 

r ea l  wage s  a nd employment a r e  of 

impo r tance for the c u r r e n t  pe r iod 

out t u r n .  

43 The r e  a r e  a numbe r o f  

qua l i f icat ions which r e late to the 

i nte rp r e ta t ion of t he c h a r t s .  Each 

of the explanato ry facto r s  can be 

mea s u r ed u s i n g  a var ie ty of d e ta i led 

conceptual a nd practical d a t a  

def i n i t ions .  The d e f i n i t ions used 

i n  the c ha r ts a r e  the one s employed 

i n  the economet r ic wor k d i sc ussed 

be low , wh ich a r e  desc r i bed in de tail 

in Annex c • The se a r e  cons idered to 

be the most approp r iate of t hose 

a va i lable to u s .  Neve r t he le s s ,  i t  

s hould be emphas i sed that the re su lts 

obt a i ned cou ld be sen s i t ive to the 

d a ta d e f i ni tions c hosen .  



21 

4 4  The problems a ssoc i a ted with calculat ion of cyc l ically a nd i nflat ion ad j u s ted 

budget balances prov ide an example of the conceptual d i f f ic u l t i e s  wh ich can a r i se 

w i th data de f i n i t ions . The more important of these problems a r e  d i scu ssed br i e f ly 

i n  Annex A ,  Sec t i on ( c ) . They i nclude the va r ious d i f f iculties of iden t i f y i ng the 

effect of the cycle on the budg et balance , a nd the poss i b i l i ty of i nacc u r ate 

cycl ical adjustment produc i ng some deg ree of spu r i ous a ssociation be tween f i scal 

stance a nd employment . Tur ning to inflation adj u stment , a var i ety of mea s u r e s  of 

t he adju stment requ i red are poss ible . Each can have a ve ry d i f ferent t i me prof i le 

accord i ng to whether the r edempt ion or mar ket value of mar ketable f ix ed coupon 

publ i c  debt is u sed in t he c a lculation. Moreove r ,  no adj u stme n t  is made i n  the 

mea sure of UK f i scal stance u sed for the reduc t i on i n  the budget def i c i t  associ a ted 

with t he bui ld-up of Nor t h  S ea revenues .  Th i s may lead to f i scal pol icy i n  recent 

yea r s  be i n g  pe rce i ved as t ighter than it was i n  rea l i ty .
l ll ]  

4 5  Equally , some o f  the e xplanatory concepts a r e  d i f f icult to measure i n  pract ice 

w i th a ny degree of acc u r acy whateve r the pr ec i se def i n i t i ons employed , a nd the 

cove r age a nd me thods of c a lculat ion are a l so l i k e ly to d i f fer be twee n  the two 

count r ie s  for some of the se r ie s .  For i nsta nce , i t  i s  pa r t ic u la r ly d i f f ic u l t  to 

me asure the c ap i tal stoc k :  t he Ce n t r a l  Stat i st ical Of f ice j ud ge that the ma r gi n  of 

e r ror attac h i n g  to the i r  e s t imate s of the tota l UK cap i tal stock is + 1 0-20% [ see 

CSO ( 1 9 8 5 ) , Table 1 2c ] . 

4 6  The se qual i f icat ions notwi thstand i ng,  the c ha r t s  suggest par t ic u l a r ly not i ceable 

d i ffe re nces i n  the be haviour of some of the facto r s .  I t  i s  appa rent that r e a l  wage 

g rowth has be e n  con s i d e r ably lowe r i n  the US than i n  the UK ove r the pe r i od  as a 

whole . As a rg ued i n  the prev ious sec t i o n ,  howeve r ,  r e a l  wage g rowth shou ld not be 

ana lysed i n  i solat ion but i n  the context of those factor s which may war r ant a h i ghe r 

level of real wage s  by i ndependently r a i s i ng labour produc t i v i ty . Of these , the 

i mpact of the real p r ic e  o f  imported i npu ts and technical prog ress a r e  theor e t ically 

i ndeterminate , but i t  i s  notewort hy that the g rowth i n  the US c ap i tal stock ha s 

[ 1 1 ]  L i ke the other data employed i n  t h i s  s t udy , the f i scal meas u r e s  u s ed have no 
prescr ipt ive content : i n  pa r t ic u l a r ,  an i n f l a t i ona ry s hoc k  w i ll o f te n  cause a 
t i g hte n i ng o f  pol icy a s  measu red by a cyc l ic a l ly and i nf lation ad j u s ted budget 
balance ( bec a u se nom i n a l  i nterest rates will often not f u l ly ad j u st to the r i se 
i n  i nf l a t ion) . Howeve r ,  such an automat ic t i g htening of pol icy may we l l  be 
appropr i a te i n  the face of a shoc k of t h i s  nature . More gene r a l ly ,  po l icy 
ma k e r s  need to pay a t tent ion a l so to the level o f  the unadj u s ted bud ge t  
balance ,  s i nc e  i t  i s  t h i s  wh ich need s t o  be f inanced . 



s ig n i f icantly exceeded that i n  the UK . By i t se l f , t h i s  shou ld have va l i da ted a 

h ig her r a te of r e a l  wag e  g rowth i n  the US compar ed with that i n  t he UK . 

4 7  O f  the componen t s  of au tonomous demand , the econome t r i c  evidence reported be low 

suggested a role for pos t-tax r e a l  interest r a te s  i n  expla i n i ng US real wag e s ,  but 

UK employment a nd real wag e s  we re e s t imated to re spond to nominal interest r a tes . 

The i n t e r e s t  r a te f ig u r e s  a r e  the r efore not d i r ec t ly compa r able . The measures of 

f i scal s tance employed suggest that t he leve l of the cyc l ically a nd i n f l a t i on 

ad j u sted budg e t  ba lance has exh i bi ted a mor e  substa n t i a l  move towa rds con t r ac t i on i n  

t he U K  than i n  the U S  ove r t he pe r iod i n  que s t ion . Tur n i ng to factor s wh i c h  may 

accou n t  for the slowe r g rowth of real wag e s  i n  the US than i n  the UK , both 

absolutely a nd a for t io r i  r e l a t ive to the g rowth in the c ap i ta l  s toc k ,  the ve ry muc h 

f a s te r  g rowth i n  the supply of labour i n  the US compa r ed w i th that i n  the UK i s  

pa r t icula r ly notabl e .  The large mag n i tude of the i nc rease i n  U S  labou r supply 

r e f lec ted i n  pa r t ic u l a r  the impact of the pos t-War baby-boom gene r a t i on on the US 

l a bo u r  ma r ke t ,  a n  i nc rease i n  the female par t ic ipa t ion r a te and immi g r a t ion . There 

has a l so been a sha rp dec l i ne in the measure of t rade union wage pressure i n  t he US 

u sed i n  t h i s s t udy ( name ly ' un ion den s i ty ' ,  the p ropor t ion of non-ag r ic u l t u r a l  

sec tor employees who a r e  membe r s  o f  t rade un ion s) . 

( b) Econome t r i c  r e s u l t s  

4 8  The r e s u l t s  of e s t ima t i ng t h e  equa t ions for U S  and U K  employmen t  a n d  real wage s  

a r e  s e t  o u t  i n  Table 1 .  De ta i l s  of the e s t ima t i on me thodology a nd f u r the r 

prope r t i e s  of t he equat ions a r e  desc r i bed i n  the annexe s .  I n  br i e f , the two 

equ a t ions for each count ry we r e  e s t i ma t ed u s ing the non-l i near t h r ee s tage least 

squares techn ique which a l lowed a ser i e s  of c ross-equ a t ion re s t r ic t ions to be 

i mplemented . The r e su l t s  shou ld be inte rpreted with a more than usual deg ree of 

c a u t ion . In add i t ion to the problems a ssoc i a ted w i t h  the data men t i oned a bove , the 

e qu a t ions we r e  e s t ima ted u s i ng annual data for 1 9 5 2 -1 9 83/ 4 ,  a nd t h i s  s ample s i ze 

doe s not o f f e r  a large n umbe r o f  deg rees o f  f reedom .  Finally , i n  i n t e rp re t i ng the 

r e s u l t s  it shou ld be bo r ne in m i nd that some of t he var i ables t reated as exogenous 

to the l a bo u r  m a r k e t  a r e  t hemselves i n t e r r e lated . For example , alt houg h t he 

lon g - r u n  d i r e c t  e ff e c t  o f  f i sc a l  expans ion on employmen t  i n  t he two-e quat ion sy stem 

c on s idered i s  e s t ima ted to have bee n  po s i t ive for both the US and the UK , a s  noted 
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in the ea rlier theoretical di scussion its impact may have been at least pa rtly , and 

poss ibly completely , undone if it resulted in hi gher interest r ates .  Mor eover , the 

results do not allow the effect of a future change in fi scal pol icy to be adequately 

assessed s i nce the over all impact wh ich it would ha ve i s  dependent on factors such 

as interest rates and inflation which are not explained within the model cons idered . 

4 9  The results contained in the employment equations for the two count ries exhi bi t 

a number of simila r ities. In both case s ,  the real wage terms are stati stically 

s i gnificant , with the long-r un elastic ity of employment with respect to the real 

wage be i ng -1 . 2  in the US and - 0 . 8 in the UK , although the lag lengths suggest that 

three to four yea r s  elapsed before the total impact was felt. Of the other 

a rguments in the product ion function, as expected the cap ital stock entered w i th a 

pos it i ve coeff ic ient in both equations , a s  did the proxy for the state of 

technique. Capital accumulation and improvements in technology are clea rly 

intertwined , and quant ifying the i r  sepa r ate influences i s  pa rticula rly ha zardous . 

Neve rtheles s ,  the evidence that the net d i r ect effect of the improvements in 

technology in both the US and UK over the pa st thi rty f i ve year s  ha s been to r a i se 

employment i s  notewo rthy . Th i s  i s  at va r i ance with the not ion that technical 

i nnovation i nev itably reduces employment. 

5 0  In general, it  was found that those va r i ables comp r i s ing autonomous demand had a 

s ignificant d i r ect effect on employment. In the UK , more expans iona ry monetary and 

f i scal stances a s  well a s  positive shocks to world t rade were all found to have had 

pos it i ve di rect effects on employment ( in the equat ion s ,  h igher FST implies a 

tighter f i scal poli cy) . The US results indicated that the same wa s t rue of f i scal 

poli cy in that country. Howeve r ,  de-trended world act i v ity appears to have 

affected US employment only in a transitory fashion. Desp ite testing a var iety of 

different definitions, i t  d i d  not prove possible to enter an interest rate term into 

the US employment equation. 

51 The role of the real p r i ce of imported inputs and international competitiveness 

in the employment equations deserves comment. The price of impo rts r elative to 

that of domest ic g ross output can be viewed a s  a mea sure of international relat i ve 

output pr i ce competitivenes s ,  and therefore in o rder to conserve degrees of freedom 

e st imat ion sta rted us ing the real p r i ce of imported inputs to capture three sepa r a te 

elements: the s i ze of the income and substitut ion effects in the production process 
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Table 1 :  Econome t r i c  r e s u l t s  

U S  Employme nt Equ a t ion 

ln N = 1 . 0 0 + 0 . 57 1n N-1 - 0 . 1 7  1n N_ 2 - 0 . 2 4  l n  RW - 0 . 2 4  1n RW_l 
( 1 . 4 )  ( 6 . 6 )  ( 2 . 4 )  ( 6 . 0 )  ( 6 . 0 )  

- 0 . 2 4 l n  RW-2 + 0 . 08 !J 1 1 n  RM + 0 . 1 3  l n  RM_2 + 0 . 4 3 1n K 
( 6 . 0 )  ( 2 . 5 ) ( 6. 5 ) ( 7 . 5 )  

+ 0 . 5 4  l n  TQ + 
(4 . 7 )  

0 .  6 2  !J 1 DWT - 0 .  2 8  FST-2 
(7.  7 )  ( 2 . 9 )  

SE = 0 . 0 0 8  DW* = 1 . 9 36 

US Rea l Wage Equ at ion 

1 n  RW = 0 . 4 5  + 0 . 54 1n R�-l + 0 . 1 2  1n RM + 0 . 2 8  ln K 

UK 

1 n  

( 0 .  9 )  ( 7 .  0 )  ( 6 .  6 )  ( 5 . 1 )  

+ 0 . 3 5 1n TQ - 0 . 2 0 DWT_l + 0 . 2 0  FST_1 + 0 . 7 6  RI 
( 5 . 3 )  ( 2 . 2 )  ( 2 . 6 )  ( 6 . 0 )  

- 0 . 3 9  l n  LS + 0 . 4 2  TX + 0 . 3 9  TUWP 
(4 . 9 )  (3 . 4 )  ( 3 . 4 )  

SE = 0 . 0 0 5  DW* = 2 . 0 7 3  

Emelo�ment Equ a t ion 

N = 1 . 3 0 + 0 . 9 9  l n  N_l 
( 4 .  2 )  ( 1 0 . 2 )  

+ 0 . 2 3 l n  K 
( 9 . 5 )  

- 0 . 2 2  I _1 
( 5 .  7 )  

+ 0 . 1 6  
( 2 . 0 )  

l n  

- 0 . 3 9 l n  N_ 2 
( 3 .  8 )  

TQ + 0 . 1 2  DWT 
( 2 . 4 )  

SE = 0 . 0 0 6  DW* = l .  9 2 3  

- 0 . 3 2  l n  RW_l 
( 5 .  5 )  

- 0 . 2 5 FST_l -
( 4 . 1 )  

U K  Rea l  Wage Equ at ion 

- 0 . 19 l n  RM_1 
( 6 .  5 )  

0 . 2 2 I 
( 5 . 7 )  

l n  RW = 1 . 56 + 0 . 6 3 1 n  RW-1 - 0 . 4 2  1 n  RM + 0 . 1 6  1 n  RM-1 + 0 . 2 7  1 n  K 

whe r e : 

( 2 . 2 )  ( 4 . 6 ) ( 5 . 9 )  ( 1 . 8 ) ( 2 . 6 ) 

+ 0 . 1 8  1 n  TQ + 0 . 3 8 DWT - 0 . 1 6  DWT-1 - 0 . 4 0 !J 1 FST 
( 1 . 8 )  ( 2 . 8 )  ( 1 .  7)  ( 2 . 3 ) 

- 0 .  2 9 I - 0 .  4 6 1 n LS + l .  3 3 L'l 1 TX 
( 1 . 9 )  ( 2 . 5 ) ( 4 . 0 ) 

SE = 0 . 01 3  DW* = 1 . 8 2 4  

RW = ( W/P ) 
RM = ( PM/P )  
RI = pos t- tax real i nt e r e s t  
I = nom i na l  i n te r e s t  r a te 

r a t e  

' t '  r a t ios i n  pa r e n these s .  
* Fu r t he r  a nd mor e  approp r i a te t e s t s  for r e s i d u a l  autocor relat ion a r e  p resented i n  
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d 1 1 . . . . [ 1 2 ]  a n  a so r e  a t 1 ve p r 1 ce compe t 1 t 1veness . For the US i t  wa s found that h ig he r  

r e a l  impo rt pr ices had r a i sed employment , imply ing that the e f fects o f  subs t i t ut ion 

towa rd s labour and improved i nternat ional compe t i t ivene ss toge ther ou twe ig hed the 

reduc t ion i n  f i rms ' i ncent ive to produce due to the f a l l  i n  t he ma rg i na l  

prof i ta b i l i ty of produc t ion associ ated wi th h ig her real impor ted i nput cost s .  By 

cont rast , prelimina ry results for the UK suggested that the e f fect of a n  i ncre�se i n  

t he r e a l  pr ice of imported i nputs wa s t o  reduce employment , imply i ng that the 

depre s s i ng e ff ec t  on f i r m s '  d e s i r ed output outweig hed the combined e f fects of the 

s u bs t i tut ion o f  labour for imported i npu ts and enhanced compe t i t iveness .  

5 2  Th i s  feature o f  the pre l imina ry UK r e su l t s  mig ht be considered su rpr i s i ng , and 

s i nce i t  could have a r i sen because the r e a l  pr ice of impo r t s  d id not adequately 

capture the impact o f  compe t i t ivene s s ,  i t  wa s d ec ided to r ecommence the nested 

sequence o f  tests applied to the UK employment equ a t i on w i th a n  add i t ional va r i able 

i nc luded wh ich exp l i c i t ly measures i nterna t i onal relat i ve pr ice compe t i t ivene s s .  

The one selec ted was r e l a t i ve manu fac tured whole sale p r ices . Althoug h UK t r ade i s  

f a r  f r om exc l u s i ve ly i n  manufactur e s ,  t h i s  mea sure wa s c hosen both beca u se of t he 

g re ater e a se of mea su r i ng c ompe t i ng pr ices for manu f ac tured good s and becau se i t  i s  

l e s s  h ig h ly cor re lated w i t h  the r e a l  pr ice of i mported i nputs than some othe r 

mea sures wh ich we re c on s i de red . However , d e sp i te the r e tent ion o f  the relat ive 

manufactured whole s a le pr ice te rms unt i l  nea r  the e nd of the test i ng sequence , they 

neve r became at a l l  s ig n i f icant s t a t i s t ically and we r e  the re fore f i na l ly excluded . 

As i s  exp l a i ned i n  mo r e  d e ta i l  i n  Annex B ,  the f a i l u r e  to iden t i fy a stat i st ica l ly 

we l l -determined e f fect o f  i nte rnat ional compe t i t i vene s s  could have been a reflect ion 

of h ig h  cor relat ions of t h i s  w i th other var i a bles i n  t he equ a t ion : howeve r ,  t h i s  d id 

not appea r  to be t he c ase . A numbe r o f  r e a sons which sugge st that internat ional 

r e l a t i ve p r ice compe t i t i vene s s  may be less important than some previous econome t r ic 

wor k on the UK h a s  suggested a r e  put forward i n  Annex B ,  but i n  v iew o f  the large 

movemen t s  i n  UK compet it i vene s s  wh ich have occu r re d  s ince 1970 i t  does seem l i ke ly 

t ha t  i t  has had some impac t on the chang e  i n  employment be tween 1 97 4  and 1 98 4 . Th i s  

s hou ld be bo r ne i n  m i nd when con s i de r ing the e st imated cont r i but ions o f  va r i ou s  

f ac tor s t o  the c hange i n  employment over t h i s  pe r iod wh ich a r e  repor ted be low . 

[ 1 2 )  Thu s ,  i n  te rms o f  e qu at ion ( 1) the e ffects o f  COMP we re i n i t i a l ly a s s umed to 
be subsumed in ( PM/P ) ,  so that the forme r wa s not entered exp l ic i ty i nto the 
equat ions e s t imated . De sp i te t he stat i st ic a l  test i ng d e sc r ibed in parag r aph 
5 2 , no exp l i c i t  t e rms i n  COMP appe a r  in t he prefer red US and UK econome t r ic 
e qua t i ons s hown i n  Table 1 .  The au tonomous d emand rows of Tables 2-4 wh ich 
f o l low t here fore i nclude only the est imated e f fects o f  wo r ld ac t i v i ty , f i sc a l  
po l i cy a nd moneta ry po l icy. 
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5 3  The real wage equ a t ions should be interp reted i n  the context of those for 

employment .  As expla i ned in mo r e  deta i l  i n  Annexes A and B, a numbe r of long-r un 

s t a t i c  neut ra l i ty r e s t r i c t ions appeared to be pla u s i ble a prior i ,  and when tested 

we r e  not r e j ec ted by the data . They we r e  the r efore i mposed . Th i s  involved 

e st imat i ng t he employment and r e a l  wage equat ions s imu ltaneous ly subject to c e r t a i n  

c ross-equat ion pa r amete r r e s t r ict ions wh ich r e late to t h e  coe f f i c ients on the 

c ap i tal stoc k ,  state of technique and labour s upply i n  the real wage 

spec i f i c a t i on s .  Thu s ,  the coe f f ic ients on both cap i tal and technology in the r e a l  

wage equ a t i on s  we re r e s t r i c ted s o  t h a t  t h e  d i rect po s i t i ve ef fect whi c h  t h e  leve l s  

of both of the se va r iables h a d  on employmen t  w a s  in t h e  long-r u n  who l ly o f f se t  by an 

i nc rease i n  the r e a l  wage , leav i ng employment unchanged . In add i t ion ,  the 

coe f f i c ient on labou r supp ly was restr icted so that an o f f se t t i ng d ec l i ne in the 

r e a l  wage ensured t ha t  t he leve l of the labour supply d i d  not have any e f fect on the 

u nemployme n t  r a t e  i n  the long-r u n .  

5 4  Reflec t i ng these neut r a l i ty r e s t r i c t i on s ,  cap i tal accumu lat ion and tec hnical 

p r og r e s s  both have po s i t i ve s igns in the UK and US spec i f ic a t i on s ,  wh i lst i n  each 

case l abou r supply has a neg a t ive i mpact on the real wage . Of the other 

explanato ry var i able s ,  i nnova t ions in autonomous d emand we r e  found to have had 

d i f fe rent e f fects on t he r e a l  wage in the two coun t r i e s .  The r e su l t s  ind icate that 

i n  the US a demand expans ion appear s  to have pe rmi tted an i nc rease in output pr ices 

r e lat ive to labour cos t s , thereby reduc i ng the real wage . Th i s  i s  cons i s tent w i t h  

the widely he ld view that ove r m u c h  of t h e  pos t-Wa r pe r iod nom i n a l  e a r n i ng s  i n  the 

US have been r e l a t ively s ti c ky .  S uch a n  i ne l a s t i c  re sponse o f  wag e s  with r e spect 

to pr ice c hang e s  appea r s  to have been one c ha nnel through wh ich an inc rease i n  

a u tonomous d emand af fecte d  employment in that cou nt ry .  O n  the othe r hand , r i se s  i n  

a u tonomous demand i n  the UK appea r  t o  have i nc reased the real wage , suggest i ng that 

nom i nal e a r n i ng s  wer e  qu i te sens i t ive to a t i g ht e n i ng o f  the labour mar ke t .  

5 5  The e qu a t ions a l so s uggest that a n  i nc r ea se i n  i mpo r t  p r ices r e lative t o  the 

p r i ce o f  f i na l  output was a s soc iated with a dec l i ne i n  the real wage in the UK but 

a n  i nc r e a se in the US . The se r es u l t s  s hou ld be inte rpreted i n  the l ig h t  of the 

l a bou r  demand equat ion s .  In both i nstanc e s ,  shoc k s  to the te rms of t rade which are 

e s t imated to dec r ea se employment d i r ec t ly also i nd uce d ec li ne s  i n  the r e a l  wage 

wh i c h  bo lster employment . Th e r e  i s ,  there fore , some evidence in th i s  c a se of 

f lex i bi l i ty i n  both count r ie s '  labour ma r k e t s .  Neve r the les s ,  in the US a s  we ll a s  

t he UK inc re ases i n  t h e  t ax wedge ( as def i ne d  i n  pa r ag raph 3 3 )  a r e  e s t imated not to 
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have bee n  absorbed solely by a dec l i ne i n  the real net con sumption wag e but a l so to 

have re sulted i n  a r i se in the real prod uc t wage . In the US , the r e sults sugge st 

t ha t  t h i s  l a tter i nc r e a se was durable . 

5 6  Th e d i f fe r e nt impac t on real wages of the va r i ables expl i c i t ly proxy i ng t r ade 

u n i on wag e  pressure i s  noteworthy .  Despi te the use of two poss i ble mea sure s ,  it 

t u r ned out not to be poss i b le to ident i fy such an e f fect for the UK . Howeve r ,  i t  

proved t o  be an i mportant factor for the US , with a change i n  u n i on dens i ty 

appar e ntly havi ng had a cons ide r able impact i n  the same d i rect ion on US real 

wag e s .  Th i s  f i nd i ng i s  per haps su rpr i s i ng g iven the relat ive s i ze of the UK 

u n i on i sed sector compared to that i n  the us . I t  mig ht be thoug ht that the US 

r e s u l t  i s  a t  leas t  p a r t ly spur iou s ,  s i nce an a s soc ia t i on between un ion dens i ty and 

r e a l  wag e s  doe s  not prove t hat causa l i ty runs unique ly f rom the forme r to the 

l atte r .  Rathe r i t  may be g ene r ated , a t  least i n  pa r t , by i nc r eases i n  r e a l  wag e s  

i nd uc i ng a r i se i n  membe r sh ip for t hose unions wh i c h  obt a i n  t hem . Howeve r ,  s i m i lar 

r e s u l t s  we r e  obta i ned whe n a separate measure of wage pressure , s t r i ke ac t i v i ty 

( wh i c h  h a s  a ve ry h i g h cor r e l a t ion w i t h  the union dens i ty measure ) , was u sed i n  the 

spec i f ic a t ion.  

5 7  It s hould a l so be noted that t he proxy for un ion wage pressure by no me ans 

c aptu r e s  the full economi c  i mpac t of t r ade u n i on s .  Ce r t a i n ly i t s  absence f rom the 

f i na l  UK r e a l  wage equat ion doe s not imply that they are i r r e levant to t he wage 

ba rg a i n i ng proce s s .  The whole s t r uc t u r e  of both the US and UK econom i e s  wou ld be 

d i f fe rent i n  t he i r  absence , and so ve ry probably wou ld the e s t ima t e s  of the extent 

t o  wh i c h  real wag e s  c hange in the f ace of shoc k s  to , i nte r a l i a ,  a utonomous demand 

and movements in t he t erms of t rade . Th e t rade u n ion var i able i s  the r e fore be st 

i n te rp r e ted a s  a measure of the ma rg i na l  e f fect of t r ade union s '  act i v i ty rather 

t ha n  as a complete repre sentat ion . 

( c )  Cont r i bu t ions to the change s i n  US and UK employmen t 

5 8  Tables 2 t o  4 below s e t  out r e spec t i ve ly t he e s t imated con t r i bu t ions of each o f  

t h e  explanato ry f ac tor s to the chang e s  i n  U S  a n d  UK emp loymen t  be twee n  1 9 7 4  and 1 9 8 4  

d e r i ved f rom t he two employme nt equat i ons a lone ( Table 2 ) J t he determ i nants o f  the 

r e a l  wage cont r i but ions to t he c hang e s  in employment ,  wh ich are t hemse lve s g e ne r a ted 

f rom t he r e s u l t s  of t he real wage equat ions ( Table 3) : and f i na l ly the subs t i t u t ion 
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of t h e  results of Table 3 i nto Table 2 in order to calculate t h e  ove r a l l  impac t on 

US and UK employme nt of those explana to ry var i ables which are t r eated in th i s  wor k  

a s  be i ng determ i ned ou ts ide the labou r ma r ke t  (Table 4 ) . 

5 9  The se cont r i bu t ions a r e  c a lculated by expand i ng the rat ional l a g  st r uctures of 

t he equat ions e s t imated so t hat the dependent va r i able i s  expressed as a funct ion of 

the contempor aneou s a nd n i ne l agged terms in e ac h  of the i ndependent var i ables 

only . The con t r i but ion of an explanatory factor to a c hange i n  t he depe ndent 

var i a ble in quest ion can then be obt a i ned f r om the c hange over the s ame pe r i od i n  

t he value of a we i g ht ed s u m  of lag s ( from zero t o  n i ne years previou s )  o f  the 

expl anatory var i a ble , whe r e  the we ights are taken f r om the lag s t r ucture of the 

re levant equat ion .  An import ant prope rty o f  the equat ions e s t i ma ted , wh ich i s  

r e levant to inte rp r e t i ng the table s wh ich fol low , i s  that i t  takes a conside r a ble 

t ime for a c hang e  i n  one of the explanatory factor s to have i t s  f u l l  e f fec t on the 

level of employment . Th i s  i s  e spec i a l ly t r ue of t hose wh ich imp inge only 

i nd i rectly , by a l ter i ng t he r e a l  wage . For example , not only i s  t rade un ion wage 

pressure e s t imated to take a numbe r of ye a r s  to a f fect f u l ly the US r e a l  wage , bu t 

the real wage c hang e s  themselves then feed throug h to US employme nt w i th a lag . In 

a l l ,  t he r e s u l t s  s uggest that i t  takes s i x  yea r s  for 9 5% of the long-run impact of a 

pe rmanent c hang e  i n  US t rade un ion wage pressure to imp i ng e  on t he level of US 

e mployment . 

6 0  A deg ree of caut ion mu st be exerc i sed i n  i nterp ret ing the f ig u r e s  i n  the 

tabl e s ,  not least because t hey a r e  dependent upon economet r ic r e s u l t s  wh ic h ,  as 

d i scus sed e a r l i er , should not be regarded a s  p rec i se .  Th e  numbe r s  a r e  be s t  seen 

not as po i n t  e s t ima te s  but as cent r a l  values of a l i ke ly r ange . Ref le c t i ng the 

i nte rre lat i onship between f i scal s tance and i nterest r a te s  refer red to ear l ie r ,  the 

mos t  approp r i a te way to present the r e s u l t s  obt a i ned i n  all o f  t he table s wh ich 

f o llow i s  to show the e s t i mated i mpac t on employment and the real wage of the 

component s  of au tonomou s demand taken togethe r ,  rather than i nd i vidua l ly . l 1 3 1  

( 1 3 ]  The r e s id u a l  rows i n  tables 2 to 4 r e f lect the fact that the employme nt and 
r e a l  wag e  equat ions do not f u l ly account for t he c hang e s  in these var i ables 
ove r t he 1 97 4 - 8 4  pe r i od .  
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Table 2 :  Prox imate cont r i bu t ions to the c hange s i n  US a nd UK employme nt be tween 

1 97 4  and 1 9 8 4  

Capi t a l  s t oc k  
Techn ical prog ress 
Rea l  wage 

S ub-total 

Autonomous d emand 

Rea l pr ice of impo rted i nputs 

Res idual 

CHANGE IN EMPLOYMENT 

(Perc entage po i n t s )  

Cont r i but ion to pe rcentage 
c hange in employment 

USA UK 

2 3 . 2  1 2 . 9 
4 . 7  2 . 2  

-13 . 5 -1 5 . 3  

1 4 . 4  - 0 . 2  

1 . 0 -8 . 3  

4 . 8  -2 . 1  

1 . 7 0 . 7 

2 1 . 9  - 9 . 9 

1 Memorandum i t em :  

a 
Ch ang e i n  labour supply 2 5 . 2 3 . 6  

61 Tu r n i ng to Table 2 ,  i n  the US the po s i t i ve e f f ec t s  on employment of g rowth i n  

the capital s toc k  a n d  technical p r og r e s s  a r e  c a lc u la ted to have outwe i g hed 

substant i a l ly t he impac t of h ig h e r  r e a l  l abour cost s .  Th i s  g ap appe a r s  to have 

been a n  important source of the r i se in US employment , althoug h by i ts e l f  it would 

not have bee n  suf f icient to have c aused a l l  of the i nc re a se i n  US labour supply to 

be a bsorbed i n to employment betwee n  1974 and 1 9 8 4 . No such g ap was found for the 

UK , where the upwa rd impetus to employmen t  provided by c ap i ta l  i nves tment and 

improvements in the qua l i ty of technology was who l ly e roded by i nc reases in real 

wage s .  The autonomou s demand f ac tor s taken toge ther a re e s t ima t ed to have had only 

a mode r a te d i rect impac t on the g rowth i n  US employment over the pe r i od  1 9 7 4 - 8 4  as a 

whole . By cont ra s t , the d i r ec t  e f f ec t s  associ ated w i th contr ac t iona ry movemen t s  i n  

the autonomous d emand components i n  agg regate a r e  e s t imated t o  have be e n  o f  s im i l a r  

mag n i tude to t h e  r ed uc t ion i n  U K  employment over th i s  per iod ,  t hough a more complete 

representat ion of the impact of the components o f  au tonomous demand is g ive n in 

Table 4 in which the i r  e ffec t on the real wage is a l so t aken i nto accou n t . 
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6 2  The numbe r s  i n  Table 3 suggest t h a t  cap i t a l accumu lat ion a n d  techn ical prog ress 

boosted the r e a l  wage i n  both cou nt r i e s ,  al thoug h the capi tal s toc k  g r ew 

consider ably more qu i c k ly i n  the US ove r t h i s  pe r i od .  The g rowth i n  labour supply 

is e s t imated to have dep r e s sed the real wage in both the US a nd t he UK , althoug h 

t h i s was f a r  more ma r ked i n  t he former coun t ry r e f lect i ng the muc h faster i nc rease 

t h e r e  i n  avai lable l a bou r .  Of the othe r f ig u r e s  i n  the table , a s i m i l a r i ty be tween 

t he two cou n t r i e s  i s  that i n  both h i g he r  tax wedges a r e  e s t ima ted to have i nduced a 

h ig he r  r e a l  wage . A notable d i ffer ence , howeve r ,  i s  that the movemen t  i n  agg reg a te 

a u tonomou s demand i n  the US broug ht about a h ig he r  r eal wage ove r the pe r iod , 1 1 4 1 

Table 3 :  Prox imate d e te rm i nants of the real wage cont r i bu t ion to the change s i n  US 

and UK employme nt be tween 1 9 7 4  and 1 9 8 4  

(Pe r c en t age po i n t s )  

Ef fect on real wage cont r i but ion 

u� UK 

Cap i ta l  s t oc k  2 4 . 5  1 5 . 1  

Tec hn i ca l  p r og ress 6 . 6 4 . 0  

La bou r supply - 2 5. 6 -2 . 1  

Tax wedge 3 . 5  4 . 3  

Tr ade u n ion wage p r e s s u r e  -6. 9 

Autonomous demand 2 . 3  -5 . 3  

Re al p r ice of i mported i nputs 9. 8 - 2 . 4  

Res i du a l  -0 . 7 1 . 7 

REAL WAGE CONT RIBUTION 1 3 . 5 1 5 . 3  

( 1 4 ]  Th i s  may appe a r  to cont r a d i c t  the r e s u l t s  o f  the US r e al wage a nd employme n t  
equat ions i n  wh i c h  h i g he r  au tonomous demand was found t o  r a i se employme n t  and 
r e d uce the r e a l  wage . Howeve r ,  the numbe r s  in Tables 2 and 3 r e f le c t  the 

d i f f e r e n t  1ag s t ruc t u r e s  i n  the two equ a t ion s , a s  we l l  a s  the abse nce of a 

d i r e c t  e f fect o f  i n te r e st r a te s  on employmen t  i n  the equ a t ion e s t ima ted . 



31 

the oppo s i te outt u r n  to that in the UK , whe r e  an autonomou s demand con t r ac t i on 

re s t r a ined the real wag e .  Th e  f a l l  i n  union dens i ty i n  the US appears to have been 

a ss oc i ated with a weakening i n  the power of the t r ade union movement , wh ich is 

e s t ima ted to have i nduced a lower leve l of r e a l  wag e s  than wou ld othe rw i se have been 

t he c a se , thoug h no impact of t r ade union wage pre s su r e  on UK real wag e s  cou ld be 

d etec ted . 

6 3  As ment ioned above , t he r e s t r i c t ion tha t ,  cete r i s  pa r i bu s ,  i nc re a se s  i n  the 

leve l of labou r  supply i n  both the US and the UK are f u l ly abso r bed i nto employment 

i n  the long - r un throug h the mec han i sm of r e a l  wage ad j u s tments was te s ted , and could 

leg i t ima te ly be impo se d .  Hence , a s  shown i n  Table 3 ,  the g reater i nc rease i n  US 

labour supply re lat ive to that in the UK i s  e s t ima ted to have depre s sed real wage 

g rowt h i n  the forme r count ry compa red with that in the UK , a nd i ndeed to have been 

t he s i ng l e  most important f actor be h i nd t he g reater buoyancy of US employme n t . 

Howeve r ,  s i nce the rapid g rowth o f  US labour supply was e ssent i a l ly the resu lt of 

demog raphic and s oc i a l  fac tor s ,  a more informa t ive way of i nte rp ret i ng t he r e s u l t s  

i s  t o  u se them to at temp t  t o  expla i n  why t he i nc r e a se i n  U S  l a bo u r  supply has been 

a bsor bed i nto the employed wor k force so muc h more succe s s f u l ly , thoug h not 

completely , than has bee n  the case for the UK .  Th i s  i s  analysed i n  Table 4 .  The 

n umbe r s  are obt a i ned by subs t i t u t i ng  the results in Table 3 i n to Table 2 in place of 

the r e a l  wag e e f fect ( a nd t a k i ng the d i fference be tween the c hange in l a bo u r  supply 

and i t s  impac t on employment into t he row ' E ffect of r a t e  of g rowth of labour 

supply ' - see a l so parag r aph 6 7 ) . 

6 4  I t  s hould be borne i n  mind t ha t  the r e s u l t s  i n  Table 4 are cond i t ional on the 

patte r n  o f  be haviour ac tually obse r ved . For example , g iven the wag e ba rg a i n i ng 

i n s t itut ions whic h  e x i s ted ove r the pe r iod , an inc reased tax wedge was c a lcu lated to 

have b roug ht about h igher r e a l  wag e s  and lowe r employment i n  the US and UK ( see 

be low) . However ,  t h i s  does not necessar i ly imply that h ig he r  taxes we re the 

' cause ' of the f a l l  in employmen t .  Rather i t  cou ld be a rg u ed t h a t  t h e  mo r e  

fundamental p roblem w a s  the st ructure of wage barg a i n i ng i n  the two coun t r i e s .  

6 5  The f ac to r s  u nde r ly i ng the gaps be twee n  g rowth i n  employment and labour supply 

in the US and UK we re f i r s tly the tax wedge , which i s  c a lcu lated to have reduced 

employment g rowth by some 4% poi n t s  i n  both count r ie s  be tween 1 9 7 4  a nd 1 9 8 4 . The 

r e s u lt s  a l so sug g e s t  that the au tonomous demand fac tor s r educed the leve l of 

employment i n  both count r ie s .  In the US , th i s  was the consequence o f  t he e f fect of 
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Table 4 :  Ove r a l l  (sys tem) con t r i bu t ions of the ident i f ied explanatory fac tor s to 

t he c hange s i n  US and UK employme nt be tween 1 9 7 4  and 1 9 8 4  

CHANGE I N  E MPLOYMENT 

Ch a ng e  i n  l abour supply 

DI FFERENCE 

OF WH I C H :  

Tax wedge 

Tr ade u n i on wag e p r e s s u r e  

Autonomous demand 

Rea l  pr i ce of i mported i nputs 

E f f e c t  of r a t e s  o f  g rowt h  o f : 
( Labour s upply 
( 
(Cap i ta l  s t oc k  
( 
( Tec hn i ca l  prog ress 

S ub-tota l 

Tota l  expla i ned 

Res idua l 

TOTAL 

Memor and um i tem : 

Ch a ng e  i n  u nemploymen t  r ate 
( OECD s tanda rd i sed def i n i t ion)  

(Pe rcentage po i nts)  

Cont r i but i on to pe rcentage change 
in employment 

USA UK 

2 1 . 9 - 9 . 9 

- 3 . 3  -1 3 . 5  

- 3 . 5  -4 . 3  

6 . 9 

-1 . 3  - 3 . 0  

- 5 . 0 0 . 3  

0 . 4 -1 . 5  

-1 . 3  -2 . 2  

-1 . 9  -1 . 8  

- 2 . 8 - 5 . 5 

-5 . 7  -1 2 . 5  

..bi -1 . 0  

-3 . 3  -1 3 . 5  

1 . 9 7 . 7 
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a n  i nduced h i g he r  r e a l  wage o f f se tt i ng more favou r able d i rect r e s u l t s  ( see 

f ootnote [ 1 4 ] ) .  For the UK , the d i rect impac t of a f a l l  in a u tonomou s demand wa s 

to a con s i de rable extent counte r ac ted by the depr e s s i ng influ ence wh ich th i s  had on 

real wag e s .  

6 6  The r e al p r i ce o f  imported i nputs i s  e s t imated t o  have had a s i g n i f icant 

detr imenta l impact on US employment . The former r ose ve ry sha rply a t  t he t ime of 

t he 1 97 3  o i l  p r i ce shoc k and f u r t he r  i n  1 9 7 9  before f a l l i ng i n  recent ye a r s .  Whi le 

i t s  d i rect e f f ec t  was to r a i se employment i n  t he US , t h i s  was mor e  t han o f f set by 

t he h i g he r  r e a l  wage whic h  i t  broug ht abou t .  For t he UK , the inc rease i n  the real 

i mpor t ed i npu t s  pr ice d u r i ng the 1 9 7 0s was less a nd the impact it  had on employment 

was of a much sma l le r  mag n i tude . 

6 7  As noted a bove , the two-equ a t i on sys tems e s t i mated for both coun t r i e s  we re 

r e st r i c ted to have t he prope rty that the leve l s  of the c ap i tal stoc k ,  state of 

techn i que a nd labour supply had no impac t  on the g aps be tween employme nt and labour 

s upply chang e s  in the US and UK in the long-r u n .  Howeve r ,  th i s  is comp a t i ble w i t h  

capi ta l ,  technology and l a bour s upply havi ng a n  e f f ec t  o n  the se g a p s  ove r  a 

p a r t i c u l a r  pe r i od  of t ime i f  the rates of g rowth of these va r i ables a r e  not constan t  

[ see Annex A ,  Sect ion ( g ) for a f u ller d i sc u s s i on of t h i s ] . The numbe r s  i n  Table 4 

sugg e s t  that ove r the 1 9 7 4-8 4 per i od i n  both count r i e s  t he chang e s  in t he c ap i t a l  

s t oc k  and s tate of techn i que boos ted employment d i rectly by l e s s  than t hey depre ssed 

i t  i nd i r ec t ly throug h i nd uc i ng a h ig he r  r e a l  wage . They a l so sugg e s t  that in t he 

US the g rowth i n  labour s upply d i rectly c a u sed a s l i g ht ly g reater than 

equ ipropo r t i onate i nc re a se i n  employment wh i ls t , by cont r a s t ,  i n  t he UK t he r i se in 

labour supply d id not depress the real wage s u f f i c i e n tly to boos t  employmen t  

d i r ec t ly b y  a n  equ ipropo r t ionate amoun t .  

6 8  Pe r haps t he most notable d i f fe r e nce be tween the cou n t r i e s  i nd icated i n  Table 4 

i s  the employment g rowth i n  t he US attr i buted to the f a l l  i n  un i on dens i ty , wh i c h  

dec l i ned by a lmos t  1 0% po i n t s  over t h e  pe r i od  i n  qu e s t ion to some 1 8% a t  t h e  end . 

Th i s  contr a s t s  s ig n i f icantly with the UK r e s u l t s ,  but a s  d i sc u ssed e a r l i e r  t h i s  

va r i able by no means captu r e s  the f u l l  impact o f  t rade union ac t i v i ty .  A formal 

and d e t a i led analy s i s  of t he mechan i sm by whi c h  the fall i n  union dens i ty has 

a f fected US r e a l  wage s  and employment is  beyond the scope o f  t h i s  pape r .  I t  may 

neve rtheless be u s e f u l  to con s ider some of the f ac to r s  wh ich cou ld u nde r l i e  the 

dec rease i n  dens i ty .  Among s t  the most commonly c i ted are c hang e s  i n  the 
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compos i t ion of the labour force , o n  a n  occupat iona l ba s i s  away from blue-collar to 

w h i t e-collar employment , on a r eg ional ba s i s  away f rom the older i ndu s t r i a l  area s ,  

and on a demog raphic bas i s  towa rds women and younge r  wor kers who may be less 

ame nable to union i sation.  De r eg u lation has a l so cont r i buted to the dec l i ne i n  

u n i on dens i ty i n  indust r i es s u c h  a s  t ruc k i ng , a i r l i ne s  a n d  communicat ion s .  More 

g e ne r a l ly ,  some commentator s have v iewed force s such as a dimini shed appea l  of 

union i sm to individual wor k e r s  and the i nc re a sed d i f f icu lty of un ion organ i s i ng to 

have been of some importance . These f acto r s  taken together appea r  to have we akened 

t he ba rg a i n i ng po s i t ion of the t r ade union movement i n  t he United S tate s .  
[ l 5 ] 

[ 1 5 ]  S ee , for example , B loom and B loom ( 1 98 5 ) , Cu llen ( 19 8 5 ) , Doyle ( 1 98 5 ) , Flanagan 
( 1 9 8 4 )  a nd Fr eeman ( 1 98 0 ) . 
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6 9  .The r e s u l t s  i n  t h i s  pape r we re der i ved f rom a h i g hly agg regated and i n  many 

r e spects s imple mode l .  Th i s  i s  one reason why the e s t imated cont r i bu t i on s  to the 

c ha ng e s  i n  employment i n  t he US and UK over the decade s t ar t i ng i n  1 97 4  of t he 

e xp l anato ry fact o r s  cons ide r ed a re subj ect to a ma rg i n  of e r ror which cou ld be 

l a rg e .  More ove r ,  t he model may not indicate accurately the ove r a l l  ef fects on 

employment , e spec i a l ly ove r the longe r-term, of future c hang e s  in t he dete rmi nant s  

o f  employment . A more complex f r amewor k would doubt less a l low a more t horoug h 

empi r ic a l  analy s i s  of important e lements suc h  a s  the t re a tment of expec t a t i ons a nd 

t he l i n k  be tween f actor prices ( notably t he r e a l  wag e )  a nd agg regate demand . 

Howeve r ,  t he ove r a l l  prope r t ie s  of a la rg e r  mode l  wh ich m ig ht d e a l  w i th the se 

e lements more t horoug hly are harder to test aga i n s t  the d a ta d i rec t ly and yet can be 

ve ry s en s i t ive to the prec i se spec if icat ion of a numbe r  of k ey e qu a t ions [ see , for 

examp l e , Dunn e t .  a l .  ( 1 98 4 ) ] .  Desp i te the r e la t ive s impl i c i ty of the approac h ,  a 

l a rg e  numbe r of pa r ameters had to be est imated u s i ng only a l imited numbe r of 

obse r vat ions , whi c h  w i l l  have added a f u r t her deg ree of i mprec i s ion to the 

s ta t i s t ic a l  f ind i ng s .  

7 0  The se i mpo r t ant cavea t s  notw i thstand i ng , i t  i s  notewor t hy that some evide nce wa s 

f ou nd suppo r t i ve of the notion that i n  both the US a nd the UK re lat i ve f ac tor 

p r ice s ,  as wel l  as t he s t re ng th of au tonomous demand , have been s i g n i f icant 

dete rminants of employment g rowt h ,  a nd that a na ly se s wh ich concen t r a te on monoc ausal 

e xplanat i ons of u nemployment may be neg lect i ng other re levant featur e s .  The 

r e s u l t s  a l so s ug g e s t  that change s  i n  t he s t r e ng t h  of autonomou s demand have 

t hemselve s  had some impact on r e l a t ive f ac tor p r i ce s ,  as we l l  as a d i rect ef fect on 

act i v i ty and employment . 

71 A s  regards t he d i rect con t r i bu t i ons to employment g rowt h  ove r the 1 9 7 4 - 8 4  pe r i od  

s hown i n  Table 2 wh ich a r e  der i ved f r om t h e  economet r ic r e su l t s ,  i t  w a s  f ou nd that 

t he low g rowth in t he real wag e ,  r e l a t ive to the inc rease in l a bou r  prod uc t i v i ty 

i nduced by capi t a l  accumu l a t i on and t echnical prog r e s s , was a s ig n i f icant sou rce of 

t he r i se in employment in t he US . In the UK , i nc reases i n  the real wage o f f se t  a l l  

of t he upwa rd i mpe t u s  to employment der ived f r om t he g rowth i n  t he c ap i t a l  stoc k a nd 

techn i c a l  p rog re s s .  Movements i n  t he compone nts o f  au tonomous demand we re 
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c a l c u l a ted t o  have h a d  a substan t i a l  prox imate depre s s i ng e f f e c t  on U K  employmen t ,  

a l t houg h t he i r  i mpact wa s to a considerable extent offset by the downwa rd pressure 

on t he r e a l  wage wh ich t hese movements broug ht abou t .  Of t he othe r  fac tor s 

determi n i ng t he r e a l  wage l i sted i n  Table 3 ,  the i nc r ease i n  t he labour supply i n  

t he US wa s o f  con s ider ably g reater mag n i t ude t h a n  i n  t h e  UK ; labou r  supply g rowt h  

wa s e s t imated therefore to have exe r ted much g r eater downwa rd p r e s s u r e  on t he real 

wag e  in the us . Th u s ,  a lowe r rate of g rowt h  of the real wage appears to have been 

a mec ha n i sm t h roug h wh ich t he r i se in t he supply of labour fed throug h to h i g her US 

employme nt . The r e su l t s  sugg e s t  that real wage g rowth i n  t he US wa s a l so depre ssed 

by a d ec l i ne i n  t r ade u n ion wag e pressure . Indeed , when t he resu l t s  of t he 

employme nt and r e a l  wag e s  equ a t ions we re comb i ned so a s  to obt a i n  a more complete 

explanat ion of employme n t  chang e s  (Table 4 )  the l a t t e r  phenome no n ,  which has been 

r e l a t ed to a va r i e ty of economic and soc i a l  developments , proved to be the s i ng l e 

most i mpo r t a n t  f ac tor be h i nd the d i ffer ence i n  t he ab i l i ty of t he two count r i es to 

d r aw l a bour supply i nc re a ses i n t o  employme nt , t houg h by no means to the exclus ion of 

other i nf l uence s .  For ex ampl e ,  t he US wa s adve r se ly a f fected r e l a t i ve to the UK by 

a r i se i n  t he r e a l  p r i ce of i mpo r t ed i npu t s .  

7 2  The r e s u l t s  a l so i nd i c a te t h a t  there a r e  ce rta i n  features i n  common be tween the 

two c ou n t r i e s conce r n i ng t he det erm i na t ion of employme nt over t he c hosen pe r i od . 

I n  bot h ,  t he r i se i n  the tax wedge i nd uced a h ig her r e a l  wage a nd l owe red 

employment ; i n  n e i ther was t he g ap be tween r e a l  wage g rowth and t he improveme nt i n  

l a bour p r od uc t i v i ty broug h t  about by i nc r eases i n  t he c ap i t a l  stock a nd tec h n i c a l  

adva nce s u f f i c i e n t ly l a rg e  t o  c a u s e  by i t se l f  a l l  of t he i nc rease i n  t h e  labour 

supply to be abso r bed i n to employmen t ;  and in both t he ove r a l l  i mpact of t he 

a u t onomous demand fac tors wa s suc h as to reduce employme nt . 
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ANNEX A SOME MORE DETAI LED THEORETI CAL I SSUES 

Al The pu rpose of t h i s  annex i s  to d i scuss seve ral more de tai led i s sues 

conce r n i ng t he spec i f icat i on of the equat ions de r i ved i n  t he ma i n  paper . The 

e qu a t i ons to be estimated may be wr i tten i n  stat i c  form a s : 

Employment 

( Al )  l n  N • CNST ( l ) + b l n  (W/P) + c ln ( PM/P ) + d l n  K + e ln TQ + f DWT 

+ g FST + h M + i COMP 

Real wage 
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f ( A2 )  l n  ( W/P ) • CNST ( 2 )  + k ln ( PM/P) + m ln K + n ln TQ + o DWT + p FST + q M 

y + r ln LS + s TX + t TUWP + u RR + v SC + w COMP + y I PDM 

( a )  Mea surement a nd expected e f fect of tec h n ical progress 

A2 It is as sumed t hat the e f fec t of embod ied techn ical advance on employme nt is 

capt u r ed by t he me asu r e s  of the c ap i tal stock u sed . Howeve r ,  an a t tempt has been 

made to i solate t he sepa r a te i nf luence of d i sembod ied techn ical p r og r e s s .  Th e 

l a t t e r  seems a reasonable characte r i sat ion of many of t he po s s i ble causes of t r e nd 

i mp r ovements i n  total f ac tor prod uc t i v i ty ,  such a s  c hanges i n  labour qual i ty due to 

be t t e r  ed ucat ion and i mprovemen t s  i n  r e sou rce a l locat ion r e f lec t i ng r ed uced ba r r i e r s  

t o  t r ade . 

A3 The me asu res o f  d i sembod ied tec hnical prog ress u sed a r e  very impe r f ec t . I t  

i s  prox i ed i n  t h i s  wor k  by c hanges i n  f i ve year bac kwa r d-loo k i ng mov i ng ave r ages of 

t o t a l  f ac tor produc t i v i ty cons t r uc ted u s i ng standard g rowt h account i ng 

methodology . The l a t t e r  i nvolves ca lcu l a t i ng movements i n  total f ac tor 

p r od uc t i vi ty by c ompa r i ng c hang e s  i n  ou tpu t with measu r ed c hanges i n  i npu t s  of 

labour a nd capi tal ( the exac t formulae u sed are set o u t  i n  Annex C ) . Howeve r ,  

t he r e  a r e  two notable problems w i t h  the se mea s u r e s  of tec hnical prog re s s  connec ted 

w i t h  t he data on t h e  c ap i ta l  s toc k .  Fi r s t ,  a l t houg h i n  pr i nc iple t he cap i t al s t oc k  

d a t a  p u bl i shed by nat ional stat i st i cal au thor i t ie s  a r e  i n  constant e f f i c i e ncy 
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' t 
[ 1 6 1 ' t  . l ' k  1 h . u n 1  s , 1 1 s  1 e y that t e deflators for 1 nvestment flows u sed to const ruct 

the capital stoc k  d a ta do not adequ ately sepa r a te g enu i ne i nflat iona ry pr i ce r i ses 

f r om t hose a s soc i a ted w i t h  qual i ty improveme nts . Th u s ,  the cap i t a l  stoc k  f i g u r e s  

may u nde r s tate t h e  ex tent of embod ied technical prog r e s s . Even to ma ke a roug h 

ad j u stment for t h i s  i mposes heavy i nforma t i on r equi r ement s ,  a s  Ar t u s  has shown i n  

h i s  wor k  o n  the d i sequ i l i br i um r e a l  wage hypothes i s  i n  manufac tu r ing i n  the ma jor 

seven We ste r n  i nd u st r i a l i sed cou n t r i e s  [ see Artus ( 1 9 8 4 ) ] [ l 7 l
, so of f ic i a l  

publ i shed c ap i ta l  s toc k d ata h a v e  been u sed i n  t h i s  s tudy . As a resu lt , the 

mea sures of d i sembod i ed technical progress constr ucted w i l l  a l so r e f lect e lements of 

technical advance which a re actually embod ied in the capital stoc k .  S econd , the 

publ i shed c ap i t a l  s toc k d a t a  a r e  i ntended to measure the amount of capital extant , 

bu t a t  any t ime not a l l  of t h i s  i s  be i ng u sed to p rod uce outpu t .  I f  the propor t ion 

of the mea s u r ed cap i ta l  stoc k wh ich i s  not be i ng u sed has i nc reased throug h  t ime ,  

t he extent of d i sembod ied technical prog ress w i l l  tend to be unde rest imated because 

the i nput of c ap i t a l  se r v i c e s  w i l l  be exagg e r ated . The se two problems may tend to 

of f se t  each o t he r ,  but the net bi as impa r ted to the me asures of d i sembod ied 

t echn ical prog r e s s  u sed is u n k nown .  

A 4  The expected e f fect of d i sembod ied techn ical progre ss w i t h i n  the core of the 

t heory of employmen t  d e t e r m i n a t i on r epresented by e qu a t i on (Al) a bove depends upon 

whe ther i t  i s  a ssumed to be neu t r a l  ( ie ' H ic k s  neut ral ' )  or labou r -s a v i ng ( ie 

' Ha r rod neut r a l ' ) . I f  i t  i s  neu t r a l ,  then for g iven leve l s  of the a utonomous 

d emand f ac to r s  the f i rm ' s  p roblem i s :  

(A3 ) Max P . F  (N* , M, K* ) - ( W/TQ) . N * - PM. MT 
N * , M 

whe r e : MT : volume o f  impo r ted i npu t s : N* • N . TQ ;  K *  • K . TQ 

[ 1 6 ]  Leavi ng a s id e  the pos s i b i l i ty of the technical e f f ic i ency of cap i t a l  g ood s  once 
i n sta lled d e t e r ior a t i ng w i t h  age , some t h i ng wh i c h  i s  not taken i n to account i n  
g ross cap i t a l  stoc k data , and probably not adequ ately capt u r ed i n  c a lc u l a t ions 
of the ne t c ap i ta l  stoc k extant . 

[ 1 7 ]  The ad j u stment i nvolves k nowi ng the mean age of the c ap i t a l  stoc k ,  whi c h  i s  a 

funct ion of the t ime p r of i le of i nve stment a nd ret i reme n t s ,  a nd t a k i ng a view 
on the annual rate o f  embod i ed techn ical prog ress wh i c h  is not captured i n  
constant pr ice f ixed i nv e s tme n t  data . 
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The f i r s t-order cond i t ions for a solut ion to th i s  problem y i e ld ( after adopt i ng a 

log-l i ne a r  f unc t ional form) a labour demand f unct ion of the form : 

( A 4 a )  l n  (N . TQ) c b. l n ( W/P . TQ ) +c . l n (PM/P ) +d . l n ( K . TQ) 

i e  ( A4b) l n  N c b. ln (W/P ) +c . ln ( PM/P ) +d . ln K + ( -b +d-1 ) . ln TQ, 
b < o,  d > 0 

By a s im i l a r  a rg ument , labour-s a v i ng techn ical prog ress y i e ld s : 

(AS) l n  N • b . l n ( W/P ) +c . l n (PM/P ) +d . ln K+ ( -b-l ) . ln TQ 

AS The i n tu i t ive r a t ionale be h i nd these pa r ameter r e s t r ict ions is be s t  

i ll u st r a ted b y  the ne u t r a l  technical p r og r e s s  case . Neut r a l  d i sembod i ed technical  

p r og ress has three e f fect s .  F i r s t ,  i t  boosts the s i ze of t he cap i t a l  stoc k 

mea su r ed i n  e f f i c i ency u n i t s ,  thu s r a i s ing t he demand for labou r s im i l a r ly me a su r ed 

(wi t h  e l a st i c i ty d ) . Howeve r ,  by def i n i t i on th i s  i s  count e r ba lanced by a r i se ,  

w i t h  u n i t  e l a s t i c i ty ,  i n  t he supply of e f f ic iency u n i t s  of labou r a s s oc i ated w i t h  a 

g iven leve l  of employment . Under cons tant r e t u r n s  ( which impl i e s  d = l )  these two 

e f fects cancel o u t
[ l S ]

. Th i rd , i t  r ed uces the r e a l  p r ice o f  labou r pe r 

e f f i c i ency u n i t ,  t h u s  r a i s i ng the demand for labou r i n  acco rdance w i th the 

e l a s t i c i ty of t h i s  w i th r e spect to the real wage ( b) . 

A6 Thu s ,  t he net e f fect of techn ical p r og r e s s  on t he prof i t-max imi s i ng level of 

employment is t heor e t ica l ly i ndetermi nate . Howeve r , i t  can be seen f rom equat ions 

( A 4 b) a nd ( AS )  that the e f fects on employment of both neut r a l  a nd e ve n  

' la bou r -s a v i ng ' techn ic a l  prog ress can be pos i t i ve ,  althoug h f o r  t h i s  t o  be s o  i n  

the latter case requ i r e s  that t he absolute e la s t ic i ty o f  employment w i th r e spect to 

t he r e a l  wage exceeds u n i ty .  

[ 1 8 ]  The r e s t r i c t ion dE l ac tual ly imp l i e s  a rather s t rong form o f  constant retu r n s ,  
n ame ly that t h i s  holds not only a t  a g iven po i nt i n  t ime , but a l so th roug h 
t ime . I n  Ar t u s  ( 1 9 8 4 ) , Co nstant Elast i c i ty of S ubst i t u t ion p r od uc t i on 
f unc t ions a r e  e st imated wh i c h  exh i b i t  constant r e tu r n s  w i t h i n  a g iven t ime 
per i od ,  bu t i n  which the ' capi ta l  i nte n s i ty of p roduct i on ' pa r ame t e r  i s  made a 
l i near f unct ion of the pa ssage of t i me .  In t he cases of the us a nd UK ( a nd , 
i ndeed , Japan a nd Fr ance) Ar t us e s t ima ted that the c ap i t a l  intens i ty of 
p r od u c t i on i n  manu f ac t u r i ng has r i se n  to an appreci able extent s i nce the 
m id-1 9SOs . 
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A7 The impact o f  techn ical prog ress on the real wage i s  d i scussed i n  the sec t ion 

on system ne ut r a l i ty be low. 

( b) Tr e atment of hou r s  of wor k 

AS No account has been taken of changes i n  the i nputs of labou r and cap i tal 

services a r i s i ng f r om var i a t ions in t he ave r age number of hou r s  wor ked by employees 

or in the u t i l i sat i on of the cap i t a l  stoc k .  Th i s  i s  because ther e  are ser ious 

def i c ienc i e s  in the data ava i lable on ave r age hou r s  wor ked in the UK , and l i t t le 

i nf ormat ion on t he i ntensity of u t i l i sat i on of the capital s t oc k  i n  t he US and UK i s  

a v a i l able . 

( c )  Spec i f icat ion of f i scal s t ance va r i able 

A9 The basic f i sc a l  s t ance var i able used wa s t he budget balance both cyc l ically 

and i nf la t ion ad j u sted a s  a propo r t i on of ' h ig h-employment ' GDP at c u r r ent pr ices.  

However ,  it  was f e l t  that in  the context of equ a t ions for employment and the real 

wag e the budg e t  balance mig h t  mor e  appropr i ately be sca led by ( c u r r ent p r i c e )  high 

employme nt GDP pe r man .  The data we r e  t ransformed to achieve thi s  by mu lt iply i ng 

the or ig i na l  d a t a  by i nd ic e s  of whol e-economy labou r supply . 

AlO A detai led d i sc u s s i on o f  the p roblems i nvolved i n  measu r i ng f i sc a l  stance , i n  

pa r t i c u l a r  u s i ng a cycl i c a l ly and i n f la t ion adj u sted budget balance , i s  outs ide the 

scope of t h i s  pape r .  
[ l 9 ]  

But i t  i s  neve r t heless worth b r i e f ly cons i de r i ng the 

mo r e  i mpo r tant of these . The cyc l ic a l  adju stments made in the measures of f i scal 

s tance employed in this pape r i nvolve attemp t i ng to calculate what the budg e t  

ba lance r e l a t i ve t o  output wou ld have be e n  had t he u nemployment r ate a lways been at 

a constant , ' hi g h-employment ' leve l .  I n  prac t ice , somewhat a r b i t ra ry assumpt ions 

a r e  made about wha t const i tu t e s  the ' hig h-employment ' level of u nemploymen t ; i n  

par t i c u la r ,  i f  t h i s  i s  pu t a t  a f ig u r e  be low that which could r ea l i s t ic a l ly have 

bee n  ach ie ved , the f i sc a l  s tance w i l l  be mea s u r ed as mo r e  r e st r i c t i ve t han was 

actua l ly the c a se . A second d i f f i c u l ty i s  that the impac t on the budge t  balance of 

( 1 9 ]  Many of the problems a ssoc i ated w i t h  cyc l ical adj u s tment of f i scal balances are 

noted in Ward a nd N i e l d  ( 1 9 7 8 )  and Ha r t ley and Bean ( 1 97 8 ) , a nd those i nvolved 
i n  i n f l a t ion a d j u s tment a r e  d i sc ussed in Taylor a nd Thr eadgold ( 1 9 79 ) . An 
ove r v i ew of t hese d i ff icu l t i e s  and some d i sc u ss ion of the impl icat i ons of the 
adve n t  of No rth S e a  o i l  a nd g a s  for t he measu r ement and formu l a t ion of f i scal 

pol icy is p rovided in Odl i ng- Smee and R i ley ( 1 9 8 5 ) . 
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a deviat i on o f  u nemployment f r om the ' h ig h-employmen t ' level depend s , i n  pa r t ,  on 

why t h i s  devi a t i on has occu r r ed .  The ca lcu lat ion of cyc l ically ad j u sted me asures 

o f  f i sc a l  stance gene r a l ly involves ma k i ng rather c r ude assumpt ions about how a 

' h i g h-employment ' level o f  ac t i v i ty i s  hypothet ica l ly atta i ned , and a l so abou t  key 

re lat i onsh ips w i t h i n  the economy such as that between employment and outpu t .  

Moreove r ,  these mea sures make no a l lowance for the probabi l i ty that i nf lat i on and 

i nterest r a te s ,  in pa r t icu la r ,  wou ld have d i ffered f r om the i r  outturn levels had 

' hi g h-employment ' act u a l ly been expe r i enced . A f i na l problem of note i n  th i s  

context i s  t h a t  i f  t h e  cyc l ic a l  response of taxation t o  nominal i ncome i s  

ove rest imated , t h i s  w i l l  r e s u l t  i n  the cycl ically ad j u sted budge t  ba lance be i ng 

s hown as more contract iona ry than i t  r e a l ly was d u r i ng r ece s s ion s ,  and more 

expans ionary in cyc l i cal upswing s .  Th i s cou ld l e ad to a re lat ionsh ip be tween 

f i sc a l  stance and act i v i ty a nd employment be i ng detected econometr i c a l ly wh ich i s ,  

i n  f ac t ,  a t  least pa r t ly spur ious . 

All Tu r n i ng to i n f l a t ion adjustment , there i s  once ag a i n  no u n i qu e  measure of the 

s i ze of ad j u s tments r equ i red . The prof i le through t ime of these c an be 

s ig n i f icantly a f fected by whether the i nf lat ion ad j u stment is calculated by simply 

m u l t iply i ng the redempt i on value of mar ke table , f ixed coupon public debt by a n  

i nd ic a tor o f  t h e  i nf l a t ion r ate , o r  by t ak i ng i n to account the sh i f t i ng ma r ke t  value 

of public debt . For a g i ven r e a l  r ate of i n te r e s t , t he ma r ket value of a 

m a r k e table f ixed coupon pu b l i c  inst r ume nt w i l l  f a l l  i n  re sponse to a step i nc rease 

i n  t he i n f la t ion rate , and s u bsequent ly , i f  i t  was i n i t i a l ly t r a d i ng below pa r ,  

appreci ate more r ap i d ly i n  nominal va l ue unt i l  r edempt ion d ay ( i f  the inst r umen t  

i n i t i a l ly had a ma r k e t  v a l u e  above pa r ,  i t  w i ll s ubsequently deprec i ate less 

r a p i d ly ) . Thu s ,  i n f l a t ion ad j u stment done as d e sc r i bed u s i ng ma r ke t  values tends 

t o  concentr ate the r e qu i r ed adj u stments into yea r s  in wh ich the inflat ion rate 

c ha ng e s  s i g n i f i cantly a nd hence produces a more volat i le se r ie s  of adj u s tments than 

that a r i s i ng f r om f oc u s s i ng p u r e ly on t he i nf la t i on rate and r edemp t i on value s .  

Wh i c h  me thod o f  ad j ustment i s  more approp r i a te d epends o n  what i s  thoug ht to 

dete rmi ne p r i va te sector behaviour [for a f u l ler d i sc u s s ion of these d i f f e r ent 

pos s ible methods of adj u s tment , see Taylor and Th re adgold ( 1 97 9 ) , e spec i a l ly 

pa r ag raphs 4 4 -52 ] .  Anothe r sou rce o f  d i f fe r ences i n  ad j ustments calcu lated a r e  

>f i ss u e s  r e l a ted to data d e f i n i t i on s ,  for example the c hoice of inflat ion i ndex and 

whethe r or not t h i s  i s  ave r ag ed ove r a r u n  of yea r s  be fore u se to gener ate the 

i nf la t i on ad j ustments (as i t  should be if p r i vate sector ag ents r e ac t  to t h i s  r a t he r  

than p u r e ly the c u r rent i n f l a t i on rate) . F i na l ly , i f  ag ents a r e  t houg ht to be less 

than f u l ly r a t ional and not immune f rom money i l l u s ion , it may be de s i r a ble to ma ke 
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a l lowance for t he fact that the impac t on demand of c hang e s  i n  the inf la t ion tax may 

be d i f f e r e n t  f rom the e f f ec t  of fluctuat ions i n  the adj u sted budg et balance a r i s i ng 

f rom othe r sou rc e s ; but the p r ec i se we i g ht to be g i ven to the inflat ion tax i s  

c l ea r ly open t o  debate . 

A l 2  A f i nal p roblem w i t h  t he mea s u r e s  of f i scal s tance u sed i s  tha t they are not 

a d j u s t ed i n  any way for the e f fect on the publ ic accou nts of na t u r a l  r e sou rce 

d i scove r i e s and t he i r  subseque n t  exploitat ion . In pa r t icula r , the adve nt of 

substant i a l  revenues f r om taxat ion of No rth Sea o i l  and gas ext r ac t i on has he lped to 

r ed uce t he me asured UK f i sc a l  def i c i t ,  but it i s  not c l e a r  that th i s  represents a 

t ig h t e n i ng of f i scal pol icy . Th i s  i s  because i t  can be a rg ued that the 

exploi tat ion o f  Nor t h  Sea o i l  and gas i nc reased na t i onal wea l t h ,  and the 

approp r i a t ion of muc h of t h i s  by the pub l i c  sector to r ed uce i t s  de f ic i t  n e i t h e r  

ha rmed non-No r t h  S e a  output nor ,  g i ven t h e  l a rg e  economic r e nt i nhe r e n t  i n  the 

p r e- t ax p r od uc t i on p r ice of No r t h  Sea o i l  a nd g a s  i n  the pe r iod con s i d e r ed ( ie 

be fore the o i l  p r i ce f a l l  a t  the e nd of 1 98 5 ) , Nor t h  Sea outpu t . 

Al 3 S ome conc e r n  h a s  been exp r e ssed about the e s t imat ion of s i ng l e-equa t i ons i n  

whi ch agg regate ac t i v i ty i s  expla i ned pa r t ly i n  terms of f i sc a l  s t a nce , o n  the 

g r ound s  that if t he au thor i t i e s  ope rated a pe rfect counte r -cyclical po l i cy these 

equat ions wou ld sugg e s t  that f i scal pol icy had no e f fect on output and employment 

( see B l i nde r and Solow ( 1 9 7 4 ) , e spec i a l ly pp 6 3 - 71 ] .  Howeve r ,  t h i s  conce r n  is 

m i splaced p rovi ded that the othe r sou r c e s  of cyc l i c a l  va r i a t ion in employment are 

i nc l uded with i n  the employme n t  f u nc t i on ( a nd many of t he se a r e  i ndeed i nc l uded , for 

e xample , i nt e r e s t  r a t e s ,  world ac t i v i ty , and the l e ve l of the r e a l  wag e r e l at ive to 

t he c api tal s t oc k  a nd s t a t e  of techn i qu e ) . If be twee n  two pe r iods employment i s  

u nc ha ng ed a s  a r e s u l t  of a f i sc a l  s t i mu l u s  o f f se t t i ng cont rac t ion a ry i nf l ue nces 

t he n ,  a s suming the e s t ima t ion p r oc e d u r e  i s  a s s i g n i ng sensi ble coe f f i c i e n t s  to the 

other d e te rm i nants of employme n t , t h i s  wi l l  be ' expla i ned ' by the equ a t i on throug h a 

coe f f ic i ent wh ich i mp l i e s  that f i sc a l  expans ion r a i ses employmen t .  

( d )  Me a s u r ement o f  mone t a ry pol icy 

A l 4  Mone t a ry po l icy i s  r eg a rd ed a s  hav i ng a qu a l i ta t i ve ly s i m i l a r  e f fect to f i scal 

pol i cy , and the r e fo r e  a ve r i able wh ich i n  some sense measu r e s  the ' st ance ' of 

mone tary pol i cy s hould be spec i f ied as a d e t e r m i nant of employmen t .  Howeve r ,  

me a su r i ng t h i s  ' s t ance ' i s  ext r eme ly d i f f i c u l t . Pe r haps t he be st that can be done 
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i s  t o  u se the r e a l  i nterest rate a s  a proxy for the ex post stance of mone ta ry 

pol i cy , and i ndeed t h i s  i s  implemented i n  the US e s t imat ion. Whi l s t  no d i rect 

e f fect of e i the r r e a l  o r  nominal interest r ates on US employment could be 

i d e nt i f ied , r e a l  i nterest r a tes we re est ima ted to a f fect US real wag e s ,  and he nce to 

have an e f f ect on employment i nd i r ec t ly . By cont r a s t ,  althoug h it d id not pr ove 

pos s i ble to i dent i fy an e f fect of real interest r a tes on UK employme nt , the l a t te r  

does appea r  to b e  qu i te powe r f u l ly d i rectly influenced by the level of nom i na l  

i nterest r ates,  and f o r  con s i s tency the latte r  wa s u sed i n  the U K  r e a l  wage equat ion 

a s  we l l .  Whi lst i t  i s  acknowledged that the nominal i n t e r e st r a te i s  not a 

p r ec i se i n d icato r  o f  the stance of mone tary po l icy ,  there a r e  a numbe r of ef fec t s  of 

i n te r e s t  r ates on demand a nd employment which depend on the i r  nominal leve l ,  for 

example : 

( i )  the i r  i nf luence on corpor ate f i xed i nvestment and stockbu i ld i ng throug h t he 

s i ze of compa n ie s '  u nd i str i buted i ncome . In add i t i o n ,  employment may be 

depres sed d i r ectly a s  a r e su l t  of f i rms ' r i s k ave r s ion and the i nc reased 

proba bi l i ty of ban k r uptcy to wh ich h igher nominal interest r ates lea d ;  

( i i )  g i ven t he ex i stence of widesp re ad r a t ion i ng of membe r s  o f  the hou sehold 

sector i n  c r ed i t  ma r ke t s ,  nominal i n t e r e s t  r a tes may be more r e levant to 

spend i ng on consumption g ood s  and new house pur c ha se ; 

( i i i ) r evaluat ions of p r i vate sector hold i ng s  of outside debt , wh ich may a f fect 

p r i vate spend i ng ,  depend on nominal r a ther than real i nte rest r a tes ; 

( i v) nom i n a l  r ates p lay a key r ole i n  the phe nomenon, for which the r e  i s  some U K  

and US e v i dence , o f  s ha r e s  becom i ng unde r va lued d u r i ng t ime s of h i g h 

i n f l a t i o n ,  wh i c h  may put downwa rd pressure on emp loymen t  through r ed uc i ng 

t he bo r r owing c apac i ty o f  f i rms . Th i s  u nde rvaluat ion appe a r s  to r e f lec t 

t he d i scount i ng o f  r e a l  r e t u r n s  u s i ng nominal inte r e st r ates a nd a f a i lure 

to add bac k the g a i n s  f rom i n f l a t ion-eros i on o f  corpo r a te debt i nto p rof i ts 

s t r uc k  net o f  nominal i nte r e s t  payment s .  

Another r e a son why i t  d id not p rove po s s i ble t o  ident i fy a n  e f fect o f  r e a l  i n te r est 

r ates on US a nd U K  employment may be the d i f f ic u l ty in adequ ate ly mod e l l i ng the 

1 i n f lat ionary expec tat ions r e levant to ' re a l ' i nt e r e s t  r a te s ,  e spec i a l ly when the se 

expect a t ions r e late to long hor i zons ,  a s  m ig ht be the c a se w i th the dec i s ion to 
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pu rc ha se f i xed i nvestmen t  good s .  In part icular , i t  i s  unc lear to wha t  extent the 

low ex post r e a l  i n te r e s t  r a t e s  of the 1 9 7 0s we r e  those r e levant at the t ime to 

l ong e r -term dec i s ion ma k i ng .  

A l S  Nominal i nterest r a tes would be expected to af fect UK r e a l  wages both becau se 

o f  the i r  e f fect on the p r e s s u r e  of demand i n  the labour mar ket and mor e  d i r ec t ly 

t hr oug h t he i r  i nf luence on corpo r a te cash f low and the f i nanc i a l  pos i t i on of 

i ndust ry gene ra lly . 

A l 6  Th e  u s e  of a nominal interest rate as a factor a f fec t i ng autonomous demand 

m ig h t  be objec ted to on the g rounds that i t  i s ,  i n  fac t ,  e ndogenous to the 

economy . Howeve r ,  i n  the UK case , nominal interest r a te s , e spe c i a l ly short-te rm ,  

a r e  heav i ly inf luenced bot h by t he ope r a t i ons of t he autho r i t i e s  and by interest 

r a t e s  abroad . Both of these factor s endow movements i n  nom i nal i n t e r e s t  rates with  

a f a i r deg r ee of exogene i ty . 

( e )  Me asurement and spec i f i cat ion of wor ld ac t i v i ty effects 

A l 7  I n  o r d e r  to m i n im i se p roblems o f  e ndogene i ty , wor ld ac t i v i ty has t o  be 

mea s u r ed d i f fe re n t ly for the US and UK .  Reflec t i ng t he impo rtance of the US 

economy , i t  i s  concept ually d i f f ic u l t  to dev i se a me asure of wor ld ac t i v i ty or t rade 

which i s  not i n f l uenced by the level of act iv i ty i n  the US i tsel f ;  th i s  i s  

p roblema t i c  because i t  i s  the la tter whi c h  the US employment equat ions e s t ima ted are 

e f fec t i ve ly see k i ng to expla i n .  The mea sure u sed i s  an ave r age , we ig hted by share 

o f  US export s ,  o f  dome s t i c  demand in the othe r ma j o r s  plus that in selec ted Less 

Deve loped Count r ie s  which ta ke a s i g n i f icant proport i on of US expo r t s .  For the UK , 

wor ld ac t i v i ty has been measured by the volume o f  expor t s  of i ndu s t r i al count r i e s  

oth e r  than i t se l f . 

A l 8  I t  was dec ided t o  expl a i n  employmen t  u s i ng not the lev e l  o f  wor ld ac t iv i ty bu t 

r at h e r  i t s  devi a t i on f r om t r e nd .  Th i s  r e f lects a p r esump t i on that c hanges i n  

f i rms ' pe rcept ions o f  t he p r i ce elast i c i ty of demand for the i r  outpu t a r e  mor e  

l i kely be broug h t  abou t  b y  u nexpected s hoc k s  t o  wor ld demand than by t h e  t re nd 

expa n s ion o f  wor ld ac t iv i ty .  Th e  dev i a t ions f rom t r e nd of the mea s u r e s  of wor ld 

ac t iv i ty have bee n  calculated a s  the r e s iduals on ( OLS) equat ions ' expl a i n i ng ' the 

l og s  of t hese i n  t e rm s  o f  qu i n t i c  polynom i a l s  i n  t ime . 
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A l 9  The measu rement o f  t he supply of labour pote n t i a l ly ava i l able for employment . 
i n  t h e  bu s in e s s  sector presents a n umbe r  of conceptual d i f f ic u lt i e s .  The appr oach 

u sed here i s  to calcu late i t  as t he sum of bu s i ne s s  employme nt plus a l l  of the 

reg i ste r ed unemployed .  Th i s  implies that employme n t  i n  gove r nme n t  ( and ,  i n  t he US , 

ag r i c u l t ur e  a s  we l l )  i s  p redetermi ned , and i n  pa r t icular  i ndependen t  of t he level of 

bu s i ne s s  demand for labou r . 

a s  pot e n t i a l  e mployee s .  

I n  add i t ion n o  accoun t  i s  t a ken o f  t he sel f-employed 

A 2 0  A f u r t he r  d i f f i c u lty i s  that t h i s  approach a s s umes t ha t ,  on ba lance , the 

publ i shed d a t a  on r eg i stered u nemploymen t  r e f lect r e a sonably acc u r ate ly t he numbe r s  

not i n  wor k b u t  g e n u i ne ly seek i ng and ava i l able f o r  i t .  In the case of the US the 

mea s u r e  of labour supply is dom i nated by movemen t s  i n  e mployment r a ther than in the 

numbe r s  u nemployed . Howeve r ,  a s  noted i n  the ma i n  pape r , t h i s  i s  not the c a se i n  

the UK , f o r  wh ich i t  seemed des i r able t o  add t he r eplaceme n t  r a t io a nd a mea su re of 

s t r uc t u r a l  c ha ng e ,  bo t h  of which may i nduce f l uc t u a t ions i n  t he ef fec t i ve 

a va i la b i l i ty for wor k of a g i ven numbe r of r eg i s te r ed u nemployed , a s  mod i f i e r s  to 

t he e f fect of labour s upply on the r e a l  wag e .  The deg ree of s t r uc t u r a l  c hange i n  

t he economy (wh i c h  i n  t u r n  wou ld be expected to a f fec t t he extent of mi smatch 

be tween t he unemployed a nd ava i lable vacanc ies)  has been p rox i ed he r e  by the sum of 

a bsolu te c ha ng e s  i n  t he pe rcentage share of employment i n  e ac h  of e ig ht broad 

i ndust r i a l  g roup i ng s .  O f  cou r se , ideally one wou ld l i ke t o  obser ve the deg ree of 

m i smatch between t he unemployed a nd ava i lable vacanc i e s  d i r ec t ly , u s i ng a f a i r ly 

f i ne brea kdown o f  bo t h  o f  t he se by occupat ion and geog raphical reg ion.  

s u c h  a c a lc u l a t ion was o u t s i de the scope of t he p r e sent s t udy . 

( g )  System n e u t r a l i ty 

Howeve r ,  

A21 As noted i n  t he ma i n  pape r ,  i t  was dec ided t o  te s t  a n umbe r o f  long - r u n  s t a t ic 

neu t r a l i ty r e st r i c t ions wh i c h  wou ld i f  accepted and imposed l i m i t  t he e f fe c t s  of 

c a p i tal accumu la t i on ,  techn ical· p rog re ss and c hang e s  in l a bo u r  s upply on t he 

u nemploymen t  r a te [fol low i ng Lay a rd a nd N ic ke l l  ( 1 9 8 5  [ 1 ) )  ) .  The r e st r ic t ions 

t e s ted a r e  whe t he r  t he long-r u n  s ta t ic sys tem e l a s t i c i t ie s  o f  employmen t  w i t h  

r e spect t o  t h e  c ap i t a l  s t oc k  and state o f  tec h n i que we r e  zero , and t h a t  w i th r e spec t  

t o  labour s u pply was u n i ty .  
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A2 2 The se r e st r i ct ions mean that a step c hange i n  the level of the capital stock 

or technology has no long-r un e f fect on employment , wh i l s t  such a change i n  labou r  

supply i nduc e s  a n  equ ipropor t i onate c hange i n  employment i n  t he long-r u n .  In t u r n ,  

th i s  i mpl i e s  that i f  cap i ta l ,  technology or labour supply g row at constant 

p ropor t ional r a te s ,  then even in t he short-run the f i rst two would have no ef fect on 

employment , a nd the e l a s t i c i ty of employment wi th r e spect to labour supply wou ld be 

u n i ty .  Howeve r ,  becau se the rates of g rowth o f  cap i ta l ,  technology a nd labour 

supply are not constan t ,  in pract ice the r e s t r ict ions imposed do not produce f u ll 

neut r a l i ty i n  the sense j u st men t ioned . For example ,  i n  the model est imated , i n  

wh ich the lon g-r u n  s t a t i c  neu t r al i ty rest r i c t ions refe r r ed t o  above a r e  imposed , a 

step i nc re a se i n  the steady-s tate growth r ate of labour supply would pe rmanently 

lowe r t he r a t i o  of employment to labour supply ie pe rmanently r a i se the u nemployment 

r a te . 

A2 3 The r e ason for see k i ng to impose the stat ic neu t r a l i ty r e s t r ict ions desc r i bed 

i s  that i f  they d i d  not hold chang e s  i n  t he level of t he cap i t a l  stoc k ,  the state of 

techn i que a nd labour s upply could gene r ate ever h i g he r , or ever lowe r , leve l s  of the 

unemployme nt rate , a f e a t u r e  wh ich doe s not seem to be borne out by h i stor ical 

expe r i e nce ove r long pe r i od s  of t ime .  Admi ttedly , a s  noted above , c hang e s  i n  the 

rates of g rowth of cap i t a l , tec hnology and labour supply can a ffect the u nemployment 

r a te even i n  the pre sence of these neu t r a l i ty r e st r ict ions ( because they r e f e r  to 

s t a t i c ,  rather than dynamic , lon g-r un r esponse s ) , bu t t h i s  i s  l e s s  wor ry i ng f r om an 

emp i r i c a l  po i nt of v i ew s i nc e , for example , cont inual r i se s  i n  the unemployment ra te 

cou ld be gene r a ted a s  a r e s u l t  of dynamic non-neut r a l i ty only by cont i n u a l  i nc r eases 

i n  the rate of g rowth of labour supply - some thing wh ich i s  u n l i k e ly to occu r .  

A24 Neve r thele s s ,  the f a c t  that only long-r u n  sta t ic neutr a l i ty r e st r ic t ions we re 

imposed does mean t ha t  movements i n  c ap i ta l ,  technology and labour s upply can af fect 

the g ap betwee n labour supp ly a nd employmen t  g rowth over the pe r iod con s i de r ed ( see 

Table 4 ) . S i nce t he c ap i ta l  stock and the state o f  techni que a r e  t re ated a s  

p r edete rmined , and n o  explana t ion for t he i r  evolut ion i s  offered , i t  i s  pe r haps 

fortunate that t he i r  i mpact on the gap be tween labour supply and employment g rowt h 

d u r i ng the per i od 1 9 7 4 -8 4  was s im i l a r  i n  the US a nd UK .  Howeve r ,  i t  does appear 

t ha t  t he prof i le s  o f  labour supply g rowth in these two cou n t r i e s  over the last two 

decades has bee n  such a s  to r ende r  the a bso rpt ion of t h i s  i n to employment d u r i ng the 

1 9 7 4 -8 4  pe r i od  e a s i e r  i n  the US than i n  the UK . 
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A 2 5  The cont r i bu t ions of the ' ra te s  of g rowt h '  of cap i tal , tec hnology a nd labour 

supply to expl a i n i ng t he g aps be tween labour supply a nd employment g rowth in the US 

a nd UK could be r ed uced by impos i ng st ronger rest r ict ions designed to ach ieve 

long-r u n  neu t ra l i ty w i t h  r e spect a t  least to changes in the steady-s tate g rowt h 

paths of cap i ta l ,  technology and labour supply ( ie f i r s t-order long-r u n  dynamic 

neut ral i ty ) • Howeve r ,  th i s  wa s not explo r ed for two r e a sons . F i r s t , the 

d i sc u s s ion above suggests that the j u st i f ic a t ion for impo s i ng dynamic neut r a l i ty i s  

less c l e a r -cut than f o r  t he stat ic analogue . Second , i t  appe a r s  tha t ,  eve n i n  the 

context of s i ng l e-equation mode l s ,  impos i t i on of const r a ints on long-r u n  dy namic 

e ffects can sever e ly d i stort othe r p roper t ies of the equ a t ion [ see Pa tter son and 

Rydi ng ( 1 9 8 4 )  J .  

A26 The long-r u n  sta t ic neu t r a l i ty r e st r i ct ions we r e  impleme nted as follows . 

we d e f i ne x to be the value of p a r amete r x at lag n ,  a nd t he pa r ame te r s  on the n 

I f  

lagged dependent var i ables i n  the employme n t  and r e a l  wage equ a t i on s  a r e  denoted a 

a nd j r e spec t i ve ly ,  then the r equ i r ed c ross-equ a t i on r e s t r ict ions a r e : 

1 Ca p i t a l  s t oc k  

( A6 a )  m a 
0 

2 S t ate o f  tec hn i q�e 

(A6b) n .. 
0 

3 Labou r supply 

(A6c ) 
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ANNEX B EST I MAT I ON 

( a) Some ge ne ral e s t imat ion i ssues 

B l  Th e  d a t a  d e f i n i t ions a n d  sources employed a r e  l i sted i n  Annex c .  Annual data 

we r e  used bec ause quarter ly f ig u r e s  we r e  not ava i lable for some of t he var i ables 

cons ide red in t h i s  s t udy . Except whe r e  othe r w i se st ated , the e s t i ma t ion pe r i od of 

t he equat ions wa s 1 9 5 2 -1 9 8 4  for the US and 1 9 52-1 9 8 3  for t he UK . 

B 2  Est imat ion p roceeded by spec i fy i ng a gene r a l  dynami c form , a n d  then 

seque n t i a lly r e st r ic t i ng t h i s  in t he manne r d e sc r i be d  i n ,  for example , Dav id son e t .  

a l .  ( 1 9 7 8 )  and He ndry ( 1 9 7 9 ) . The lag s t h u s  int roduced a r e  intended to represent a 

pa r t i a l  a d j u s tment p r oce s s ,  a r i s i ng f rom the cos t s  faced by f i rms i n  ad j u s t i ng the 

s i ze o f  t he i r  wor k force s .  I t  may a l so be that f i rm s  dete rm i ne employment in part 

with r e f e r ence to expec ted f u t u r e  values of t he var ious explanato ry var iables and 

that t he se expectat ions d e pe nd on a d i st r i bu ted lag of the i r  pa st value s .  I f  the 

l ag s  i nc l uded i n  the equat ions do not f u l ly c ap t u r e  the process by wh ich 

expec tat ions a r e  g e n e r a ted , t h i s  f a i l u r e  may be a sou rce of pa r ameter i ns t abi l i ty . 

B3 The i mpo s i t ion of lon g -r u n  s t a t i c  sy stem neu t r a l i ty of employme n t  w i t h  re spec t 

to the cap i tal stoc k a nd t he state o f  techn i que and a u n i t  long-r u n  sy s tem 

e l a s t i c i ty w i t h  r e spec t to t he supply of labour comp l icates t he nested tes t i ng 

p roced u r e  because t h i s  i nvolves non-l inear c ros s-equ a t ion r e s t r i c t ions on c e r t a i n  

pa r amete r s  of t h e  employment a n d  real wage equation s .  I n  o r d e r  t o  a vo i d  r epea ted 

s im u l taneou s e s t imat ion of t he two equ a t i ons subj ec t to these r e s t r i c t ions ,  the 

followi ng me t hod wa s adopted . F i r s t , the employment equat ion wa s e s t imated u s i ng 

i n s t r umental va r i able s ,  t re a t i ng the contempo r aneous nom i nal wage and output p r ice 

as c u r rent e ndogenou s .  Second , the real wag e equat ion wa s tested d ow n ,  w i t h  t he 

p a r amete r s  o f  the employment equ a t ion r e levant to the long - r u n  system prope r t i e s  

r e f e r red to above t r e ated a s  f ixed numbe r s  when r e s t r ict ions o n  t he latter c ame to 

be imposed . Expl i c i t  terms i n  p r ice shoc k s  we re excluded f rom the real wage 

equa t i ons becau se it wa s f e l t  that it m ig h t  be at least pa r t ly t h roug h these that 

f l u c t ua t i ons i n  au tonomou s demand a f fected employment ; h ence , pr ice shoc k  terms 

cou ld mask the e f fect of the l a t te r .  Neve r theles s ,  s i nce p r ice s hoc k s  can occ u r  

for o t h e r  r e asons , pa r t  o f  the e f fect of t h e s e  may appear i n  t he equat i on 
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d i stu r bance , which could therefore be cor r elated w i t h  any c u r r e nt d a ted var i a ble 

capable of i nduc i ng a shoc k [ t h i s  is empha s i sed in N ic k e l l  a nd And rews ( 1 98 3 ) ] .  As 

a r e su l t , the only c u r re n t  dated var i ables u sed a s  i nst r uments in e s t ima t i ng the 

r e a l  wage equ a t i ons are the capi tal stoc k and state of techn i que , both of wh ich are 

t r eated t hroughout as predete r mi ned . F i na l ly , the p r e fe r r ed employme nt and r e a l  

wage equat ions we r e  re-est imated s i mu l taneously u s i ng non-l inear t h r e e  stage least 

squ a r e s  (NL3SLS ) wi t h  all r e levant c ross-equa t i on r e s t r ict ions i mposed . In the 

NL3SLS e s t imat ion aga i n  t he only c u r re n t  d a ted va r i ables u sed as i nst ruments we re 

t hose r eg a rded as p r edete r m i ned ie the cap i ta l  s toc k  and stock of tec hn i que . 
[ 2 0 1  

B4 A f i na l  i s sue conc e r n s  the order of dyn amics used a s  a s t a r t i ng po i n t  i n  the 

e st ima t io n .  De s p i te u s ing e s t imat ion pe r iod s s ta r t i ng i n  1 9 5 2  t h e  n umbe r o f  

pote n t i a l  expla natory var i able s me ans t h a t  t h e  o r d e r  o f  dynamics shou ld be kept a s  

l ow a s  pos s i ble so a s  to conse rve d eg rees of f r eedom . Howeve r ,  some i n i t i a l  

exper i ments w i t h  t he data sugge sted that whereas a max imum o f  one lag o f  the 

i ndepe ndent var i ables wou ld s u f f ice for t he UK e s t ima t i o n ,  two lag s of some of the 

a expl anatory var i ables wou ld need to appea r  i n  the mos t  g e ne r a l  equat ions con s i dered 

for the US . 

e t  

( b) US r e s u l t s  

( i )  Employment 

B S  The f i r s t  i ssue add r e s sed was whe ther ( d i sembod ied)  techn i c a l  prog re s s  i n  both 

the US a nd UK is be t t e r  mode l l £ e  as ne ut r a l  o r  a s  pu r e ly labour -sav i ng . These 

a l te r na t i ve a s sumpt ions impl · � : f e r e n t  formu l ae for me a su r i ng tec hn ical prog re s s  

and , a t  l e a s t  w i t h i n  t he cor e of t h e  t heore t i c a l  f r amewo r k  u sed , d i f fe r e n t  paramete r 

[ 20 ]  The i ns t r ume nts u sed to obt a i n  s i ng le-equ a t i on e s t imates of the employme nt 
e qu a t i on s  wer e  a l l  o f  the var i ables i n  the most g e ne r al employme n t  funct ion 
con s i de r e d  o t he r  than t he contempo r a neous nom i na l  wage and output p r ice , 
t og e t he r  w i t h  l agged labour supply , the c u r r e n t  a nd l agged tax wedg e s ,  l ag s  of 
t he p r oxy for t rade u n ion wage pressure and , for the UK , contempo r aneous value s 
of the r ep l aceme n t  r a t io a nd the p r oxy for s t r u c t u r a l  c hange . I n  e s t ima t i ng 
t he r e a l  wage equat ions t he i nst rume n t  s e t  was a s  for t he employme nt equat ion 
except t h a t  a l l  c u r r en t  dated var i able s othe r than t he cap i t a l  s t oc k and state 
o f  techn ique we r e  t reated a s  c u r r e n t  e ndog e nou s .  I n  the UK case , add i t ional 
lag s of some of the i n st r ume n t s  u sed to e s t imate the emp loymen t  e qu a t ion we r e  
spec i f ied a s  i n s t rume n t s  i n  place of t h e  c u r r e n t  d a ted var i ables w h i c h  cou ld 
not be employed a s  i n st r ume n t s  for the real wag e  equa t io n .  The non -l i near 
three stage l e a s t  squ a r e s  e s t ima t i on u t i l i sed the s e t  of i ns t r ume nts employed 
for obt a i n i ng s i ng l e-equ a t i on e s t imates o f  the r e a l  wag e equat ion s .  
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r e s t r i c t i ons ( see pa r ag raph A4 o n  the latter ) .  S i nce the assumpt ion of neu t r a l i ty 

seems mor e  appea l i ng a p r ior i ,  no formal t e s t i ng of the non -ne sted a l t e r nat ives was 

und e r t a ke n .  In s tead , t he most gene r a l  employment equat ions cons idered we r e  

est ima ted u s i ng both a ssumpt ions to s e e  i f  e i ther appeared to be clear ly mo re 

compa t i ble w i t h  the data . S i nce th i s  t u r ned out not to be the ca se for e i ther the 

US or UK , t he as sumpt ion of neu t r a l i ty wa s adopted for both count r ie s .  

B6 The mos t  g e ne r a l  US employme n t  spec i f icat ion est imated i s  s hown a s  (A)  i n  

Table B l . The u se o f  two lag s o f  many o f  t h e  explana tory var iables means t hat 

t he r e  a r e  r a t he r  few deg rees of f reedom in t h i s  equat ion. Th i s no doubt accou nts 

for the imp r ec i s ion with wh ich many of the pa r amete r s  a r e  est imated , some t h i ng to 

which t he zero long-r un s t a t i c  response of employmen t  with r e spect to f i scal s t ance ,  

and posi t i ve r e sponse t o  r e a l  i n t e r e s t  r a te s ,  may b e  d ue . S im i l a r  r ema r k s  apply to 

t he most g e ne r a l  forms con s idered of the othe r  equat ions e s t imated in t h i s  s t udy . 

B 7  Sta r t i ng w i t h  equat ion ( A ) , wor ld ac t i v i ty at lag s zero and one we r e  entered 

a s  a f i r s t  d i f fe r ence , i n t e r e s t  r a t e s  i n  t he c u r rent year and f i scal s tance i n  the 

c u r r e n t  and pr evious year we r e  seque n t i a l ly exc luded because t hey had the wr ong 

s i g n s ,  and the c u r rent and f i r s t  lag s of t he r e a l  imported i npu t s  p r ice we r e  entered 

a s  a f i r s t  d i ffer ence . These r e s t r i c t ions we r e  h ig hly compat i ble w i t h  the data : 

t he h i g he s t  ' t '  r a t i o  for a s i ng l e s tep was 1 . 1 ,  except for t he r emoval of the 

c u r rent level of i n t e r e s t  r a t e s  ( t= l . 7 ) . Nex t ,  w i t hout violat ion of t he data , eac h  

of the r e a l  wage terms w a s  const r a i ned to have t h e  same coe f f ic ient 

[ CH I SQ  (2)  "' 0 . 2 ] . Te s t i ng down con t i nued by remov ing the r ema i n i ng i nt e r e s t  r a te 

terms , wh i c h  we r e  econom i c a l ly and stat i s t ically i n s i g n i f icant , and the second lag 

of wor ld activ i ty . The h ig he s t  ' t '  r a t i o  for one of t he se latter s tep s wa s 0 . 9 .  

B B  F i na l ly , t he pa r ame t e r  r e s t r i c t ions impl ied by the hypothe se s o f  ne u t r a l  

tec h n ical prog r e ss a n d  con s tant r e t u r ns to scale we r e  tested . The r e st r ic t ion 

imp l ied by t he forme r [equat ion (A4b) ] wa s not r e j ec ted ( t•0 . 9 ) .  Howeve r ,  the 

hypothe s i s  of constant r e t u r n s ,  d e f i ned he r e  a s  a u n i t  long-r un elast i c i ty of 

employment wi th r e spect to t he cap i tal s toc k ,  wa s r e j ected whe t he r  or not it wa s 

tes ted u s i ng an equa t ion embody i n g  the r e st r i c t i on associ ated w i t h  neu t r a l  tec hn i c a l  

p r og r e s s  as t he ma i n t a i ned f o r m  [ CH I SQ  ( 1) c 2 8 . 5 a n d  2 0 . 0 r e spect ively ] .  The 

latte r ma i n t a i ned form was u sed because of the d i f f ic u l t i e s  inherent i n  sepa r a t i ng 

t he e f f ec t s  of tec hn ical p rog ress and cap i tal accumu lat ion ( see Annex A ,  

Sec t i o n  ( a) ] .  The r e j ect ion of the constant r e t u r n s  hypothes i s  m ig h t have a r i sen 

bec a u se the cap i t a l  s t oc k  d a ta do not acc u r a te ly me asure i np u t s  of cap i t al se r v ices 

i n to p r od uc t i o n .  Ref l ec t i ng t he test ing u nde r t a ke n ,  t h e  p r e fe r r ed employment 
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Table B l : us emEl o�ment eguat ions 

�u a t ion ( A )  ( B )  (C ) 
I V  IV NL3 SLS 

l nN -1 0 . 57 ( 2 . 3 )  0 . 6 2  ( 6 .  3 )  0 . 57 ( 6 .  6 )  
l nN- 2  - 0 . 2 9 ( 2 . 0 )  - 0 . 2 4 ( 2 . 7 )  - 0 . 1 7 ( 2 . 4 )  
lnRW - 0 . 59 ( 1.  2 )  - 0 . 2 0 ( 4 . 1) - 0 . 2 4 ( 6 .  0 )  
l nRW-1 0 . 4 4 ( 0 . 8 )  - 0 . 2 0 (4 . 1 )  - 0 . 2 4  ( 6 . 0 ) 
1nRW- 2  - 0 . 6 3  ( 1 .  2 )  -0 . 2 0 ( 4 . 1) - 0 . 2 4 ( 6 . 0 )  
l nRM 0 . 0 5  ( 1 .  0 )  o . o s  ( 1 .  6 )  0 . 0 8 ( 2 . 5 )  
l nRM-1 - o .  01 ( 0 .  1 )  - o .  o s  ( 1 .  6 )  - 0 . 0 8  ( 2 .  5 )  
l nRM-.2 0 . 1 0  ( 1 .  9 )  0 . 12 ( 5 . 2 )  0 . 1 3  ( 6 . 5 )  
l nK  0 . 52 ( 2 . 0 )  o .  4 3  ( 6 . 4 )  0 .  4 3 ( 7 . 5 )  
l nTQ 0 . 57 ( 2 . 2 )  o .  41 ( 2 . 9 )  0. 5 4  (4 . 7 )  
DWT o .  71 ( 2 . 4 )  0 . 6 2 ( 6 .  8 )  0 . 62 ( 7 .  7 )  
DWT-1 - o .  70 ( 3 . 3 )  - o .  6 2  ( 6 . 8 )  - o .  6 2  ( 7 . 7 )  
DWT- 2  0 . 2 5  ( 0 . 9 )  
FST 0 . 2 0  ( 1 .  2 )  
FST-1 0 . 3 0 ( 1 . 2 )  
FST- 2  - o .  4 9 ( 2 . 3 )  - o .  3 2  ( 2 . 9 )  -0 . 2 8 ( 2 . 9 )  
RI 0 . 58 ( 1 .  7)  
Rl _l - 0 . 2 2 ( 0 . 9 )  
RI - 2  -0 . 0 9 ( 0 .  4 )  
CNST l .  58 ( 1 . 1) 1 .  7 8  ( 1 .  9 )  1 .  00 ( 1. 4 )  

Te s t  s t a t i s t i c s  

- 2  
R 
SE 
DW 
AR ( l ) *  

Long-r u n  
sol u t ion 

l nRW 
l nRM  
1nl< 
l nTQ 
DWT 
F ST 
RI 

whe r e : 

0 . 9 9 8  0 . 9 9 8  
o .  01 0 0 . 0 0 9  0 . 0 0 8  
2 . 1 7 9  2 . 1 3 8  1 .  9 3 6  
5 .  8 0. 9 

s t a t ic 
coe f f i c i e nts 

RW :  
RM :  
K :  
TQ : 
DWT: 
FST : 

R I : 

- 1 . 0 8 -0 . 97 -1 . 1 8 
0 . 1 9  0 . 2 0 0 . 2 2 
o .  71 0 . 7 0  0 .  71 
0 . 7 9  0 . 6 7  0 . 9 0  
0 . 3 4  0 0 
o .  01 - 0 . 5 2  - 0 . 4 6  
0 . 3 6  0 0 

own-p r od uc t  r e a l  wag e 
own-prod u c t  r e a l  p r ice of impor ted i npu t s  
cap i ta l  s t oc k  
s tate o f  techn i que 
dev i a t ion f r om t r end of wor ld act i v i ty 
c yc l i ca l ly and i n f l a t ion adj u sted budg et balance r e l a t i ve to ou tpu t 
per man a t  c u r r en t  pr ices ( po s i t ive e f fect of f i sc a l  expans ion on 
employme nt i mp l i e s  neg a t ive s i g n )  
po s t- tax r e a l  i n t e r e s t  r ate 

Th i s  i s  t he t e st for s e r i a l i ndependence of the equat ion r e s i d u a l s  ag a i nst the 
a l t e r n a t i v e  that they a r e  g e ne r ated by a f i r s t-o r d e r  autoreg r e s s ive p r oc e s s  
wh i c h  i s  s u g g e s ted i n  G od f rey ( 1 976 ) f o r  u se w i t h  dynamic s imu l t aneous equ at ion 

mod e l s .  Unde r the n u l l  hypothe s i s ,  the stat i s t ic is a symptot i c a l ly d i st r ibuted 
as a CH I SQ  ( 1) v a r i ate . 
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e qu a t i on i s  that i ncorpor a t i ng the r e s t r ict ion a s soc ia ted w i t h  ne u t r a l  techn ical 

p r og r e s s ,  but not that i mp l i ed by con stant r e tu r n s .  The pref e r r ed equat ion 

e s t imated by s i ng le-equ a t ion method s  appe a r s  a s  (B) in Table B l .  The result of 

r e-e s t ima t i ng t h i s  s imultaneou sly w i t h  t he prefe r r ed real wage e quat i on is shown i n  

column (C ) . 

B 9  The prefer red equa t i on cont a i ns no term which m i g ht capture the stance of 

moneta ry pol icy . The ne sted test i ng r epo rted above wa s u nde r taken u s i ng a real 

post- tax i nterest r ate , bu t it wa s t houg ht wor t hwh i le to explore whe ther any ef fect 

of e i th e r  p r e-tax r e a l  r a t e s  or nom i nal r a te s  could be ident i f i ed . 

t u r ned out not to be the case . 

Howeve r ,  this  

( i i ) Re a l  wage 

B l O  The most g e n e r a l  US r e a l  wage equat ion cons ide red appe a r s  a s  ( D )  i n  

Table 82 . [ 21 1  Th i s  was r e s t r i cted by f i r s t  remov i ng the second lagged dependent 

va r i able ( t = O . S ) , a nd then i mpos i ng t he long-run sy s tem prope rt i es d i scu ssed i n  

pa rag raphs A2 1 -A2 6 ,  t o  y i eld equat ion ( E ) . The latter  r e s t r i c t ions we re i n  accord 

w i t h  the data : CH I SQ ( 3 )  E 4 . 6 , ag a i nst CH I SQ ( 3 ) , 5% E 7 . 8 .  S ubsequent test i ng 

down i nvol ved a seque nce o f  exc l u s ion r e s t r i c t ions , i n  wh i c h  the f i r s t  lag of the 

t ax wedg e ,  c u r rent f i scal s tance , the f i r st lag of t he real pr i ce of impo rted 

i npu t s , contemporaneou s  d e - t re nded wor ld act i v i ty ,  f i sc a l  s tance two ye a r s  

previou s ly and t he f i r st l ag of r e a l  i nterest r ates we re r emoved i n  t u r n .  The 

h i g he s t  ' t '  r a t io for a s i ng le one of these l a t t e r  s teps wa s 1 . 3 .  The prefer red US 

r e a l  wage equat i on e s t i ma ted by s i ng l e-equ a t i on method s wh ich r e s u lted i s  shown as 

( F )  i n  Table B 2 ; the same equ a t ion e s t ima ted s imu l taneous ly w i t h  the prefer red 

employment f u nc t ion i s  set out as (G) . 

( c )  U K  r e su l t s  

( i ) Employme nt 

B l l  The mos t g e ne r a l  equ a t i on cons idered appe a r s  a s  ( H )  i n  Table B 3 . Two 

featu r e s  of t h i s  equat ion a r e  notable . Fi r s t ,  mone ta ry i n f luences on a u tonomou s 

demand a r e  capt u r ed by nom i nal i n t e r e s t  rate te rms . As me nt ioned i n  Annex A ,  t h i s  

[ 21 ]  Th i s  i s  n o t  r e j e c ted a s  a va l id r epa r amete r i sa t i on o f  an even more g e ne r al form 

i n  which the nom i na l  wag e i s  t he depe ndent va r i able and a l l  o t he r  te rms i n  

nom i na l  wag e s  and t he output pr ice enter f r ee ly : CH I SQ ( 3 )  c 1 . 7 .  



Table B2 :  US r e a l  wage equat ions 

Equ a t ion ( D )  (E)  (F)  ( G )  
I V  IV IV NL3 SLS 

l nRW-1 0 . 2 7  ( 0 . 5 )  0 . 56 ( 3 . 7 )  0 . 58 ( 7 .  0 )  0 . 54 ( 7 .  0 )  
l nRW- 2  0 . 2 6  ( 0 . 5 )  
l nRM 0 . 1 3  ( 2 . 5 )  0 . 1 0  ( 2 . 9 )  0 . 1 3  ( 5 .  6 )  0 . 1 2  ( 6 .  6 )  
l nRM-1 - o .  0 2  ( 0 . 2 )  0 . 0 3  ( 0 . 7 )  
1 nl<  - 0 . 2 0 ( 0 .  3 )  o .  3 2  0 . 3 1 0 . 2 8  ( 5 .  1 )  
l nTQ 0 . 6 9  ( 2 . 5 )  0 . 3 0 0 . 2 9 0 . 3 5 ( 5 . 3 )  
DWT 0 . 08 ( 0 .  4 )  0 . 0 7 ( 0 .  6 )  
DWT-1 - 0 . 1 3  ( 0 . 5 )  - 0 . 1 4  ( 1 .  1 )  - o . 21 ( 2 .  0 )  - 0 . 2 0  (2 . 2 )  
FST - 0 . 3 8  ( 0 . 7 )  o . o s  ( 0 .  3 )  
F ST-1 0 . 11 ( 0 . 4 )  o .  21 ( 1 .  8 )  0 . 21 ( 2 . 2 )  0 . 2 0  ( 2 .  6 )  
FST- 2  0 . 1 4  ( 0 .  7 )  -0 . 1 3 ( 1 .  3 )  
RI 0 . 60 ( 1 .  3 )  o .  81 ( 4 .  1) 0 . 7 3  ( 5 .  1) 0 . 76 ( 6 .  0 )  
RI -1 0 . 3 6 ( 1 .  0 )  - o .  0 3  ( 0 . 2 )  
l n LS 0 . 1 4  ( 0 . 2 )  - o .  4 5  -o . 4 4 -0 . 3 9 ( 4 . 9 )  
TX 1 . 1 9  ( 1 .  6 )  0 . 3 8 ( 1 . 2 )  0 . 4 0  ( 2 . 8 )  0 . 4 2  ( 3 . 4 )  
TX-1 -0 . 06 ( 0 .  1)  0 . 0 5  ( 0 .  2 )  
TUWP 0 . 57 ( 1 .  3 )  o .  3 7 ( 2  . 1) 0 . 3 6  ( 2 . 8 )  0 . 3 9  ( 3 .  4 )  
CN ST -4 . 0 2 ( 1 . 1 )  1 . 1 2  ( 2 .  6 )  1 .  0 7  ( 4 . 0 )  0 . 4 5 ( 0 . 9 )  

T e s t  s t a t i s t ic s  

- 2  
R 0 . 9 9 9  0 . 9 9 9  0 . 9 9 9  
SE 0 . 0 0 9  0 . 0 0 7  0 . 0 0 7  0 . 0 0 5  
DW 2 . 1 4 6 2 . 0 3 4  1 .  8 7 3  2 . 07 3  
AR ( 1 )  0 . 1 o .  9 0 . 3  

JS Lon9- r u n  s t a t i c  
sol u t ion c oe f f i c i ents 

l nRM 0 . 2 4  0 . 2 9  0 .  3 0  0 . 2 7  
l ni<  - 0 . 4 4 o .  7 2  0 . 7 2  0 . 6 0  
l nTQ 1 . 4 9  0 . 6 9  0 . 6 9  0 . 7 6  
DWT - o .  09 - 0 . 1 4  - 0 . 4 9  - 0 . 4 4  
FST - 0 . 2 8  0 . 3 1  o .  4 9  o .  4 4  
RI 2 . 0 6 1 . 7 7  1 .  7 4  1 .  6 4  
l n LS 0 . 3 0  -1 . 04 -1 . 04 -0 . 84 
TX 2 . 4 3  0 . 9 8  0 . 9 4  0 . 9 1  
TUWP 1 . 2 2  0 . 8 4  0 . 8 7  0 . 8 4  

whe r e : LS :  l a bou r  supply 
TX : tax wedge 
TUWP : t r ade u n i on wag e  p r e s s u r e  

5 
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r e f lects a lack of succe s s  i n  ident i f y i ng any e f fect o f  r e a l  i n terest rates on U K  

employmen t .  Second , an expl i c i t  term i n  internat ional r e l a t i ve output pr ice 

t ' t '  . . 1 d d . t h  ' f i  
. [ 2 2 1  'l'h f h '  . compe 1 1 veness 1 s  1 nc u e 1 n  e spec 1 cat 1on.  e reason o r  t 1s  1 s  

d i scussed i n  Section (e)  of t h i s  Annex . 

B l 2  Equat ion ( H )  wa s sequen t i a lly r e st r icted by ( i n t u r n) exc lu d i ng the 

con tempor aneous f i sc a l  balance t e rm , wh i c h  had an i mpla u s i ble s i g n ,  const r a i n i ng the 

nom i n a l  i n terest r a te terms to have the same coe f f ic ient s ,  exc lud i ng the 

cont emporaneou s real p r i c e  of i mpo r t ed i nputs and real wage and f i na l ly remov i ng the 

lagged dev iat ion f r om t r e nd of wo r ld act i v i ty .  The h ig he s t  ' t '  r a t i o  te s t i ng the 

val i d i ty of t hese r e s t r i c t ions wa s ,  for a n  i nd i v idual s tep , 0 . 6 . Nex t ,  the 

contempo r aneou s compe t i t i vene s s  term was excluded because it had the wrong s i g n  

( tc 0 . 8 ) , and s i nce t he l a g  of compet i t i ve ne s s ,  a l t houg h cor rectly s i g ned , was 

s t a t i s t i c a l ly i ll -de f i ned t h i s  too was e l imi nated ( tc 0 . 9 ) . 

B l 3  At t h i s s tage , t he r e s t r i c t ion impl ied by neut r a l  techn ical prog re s s  

[ Equ a t i o n  ( A 4 b) ] wa s imposed , a n d  found to be easi ly accepted by the d a ta ( t= 0 . 6 ) . 

F i n a l ly ,  t he i s sue of constant re t u r n s  wa s i nve s t i g a ted . Tak i ng the equat ion 

inco rpor a t i ng the neut r a l  t ec h n ic a l  prog r e s s  r e st r i c t i on as the ma i n t a i ned form , the 

hypo t he s i s  of CRS was r e j ec ted [ CH I SQ  ( 1) c 7 . 0 ] . Desp i te t h i s ,  a s  w i t h  the US 

wor k ,  i t  was dec i ded to t e s t  the CRS hypothe s i s  f u r t h e r  u s i ng an equa t ion without 

t he r e st r i c t ion imp l i ed by ne u t r a l  techn i ca l  prog re s s  impo sed as the ma i n t a i ned 

form . U s i ng t h i s  te st , C RS was ma rg i na l ly not r e j ected : CHI SQ ( 1) = 3 . 2 .  

B l 4  I t  was neve r t he less d ec ided to reg a rd the equ a t ion w i t h  the re st r i ct ion 

i mp l i ed by neut r a l  t ec h n i c a l  prog r e s s ,  but not CRS , i mposed [ Equat io n  ( I ) ] a s  the 

p r e f e r red spec i f icat ion. Th i s  r e f lected t he facts that in t he u nconst r a i ned 

e s t imat ion the lon g - r u n  capi tal stock e l a s t ic i ty f e l l  we l l  s ho r t  of u n i t y �  t ha t ,  

pa r t ly a s  a r e su l t , i mpo s i ng C RS  led to major c ha ng e s  i n  some o f  the o t he r  

pa r ame te rs � and that the r e s t r i c t ion a s soc i at ed w i t h  neu t r a l  t ec hn i c a l  prog r e s s  was 
h ig hly compat ible wi t h  the data .• Anothe r factor i n f luenc i ng t h i s  dec i s ion wa s that 

the CRS r e s t r i c tion m i g h t  not hold in the data be i ng u sed even i f  p r od uc t ion i s  

actually subj ect to constant r e t u r n s .  The r e s u l t  of e s t ima t i ng a n  equat ion w i t h  

t h e  form of ( I )  s imul taneous ly w i t h  t h e  p r e fe r r ed r e a l  wag e  spec i f ic a t i on appe a r s  as  
(J ) i n  Table B 3 . 

( 2 2 ]  The contempor aneou s p r ice of UK manu fac t u r ed expor t s  was t reated a s  c u r rent 
endog e nou s .  
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Table B3 : UK employmen t  equat ions 

�uat ion (H ) ( I ) 
I V  IV 

l nN _l 0 . 9 9  (4 . 6 )  0 . 9 9  ( 8 .  5 )  
l nN- 2  - 0 . 3 6 ( 1 .  8 )  -0 . 3 6 ( 2 . 8 )  
l nRW - 0 . 0 4  ( 0 .  3 )  
l nRW-1 - 0 . 2 5  ( 1 .  5 )  -0 . 3 4 ( 4 .  3 )  
l nRW- 2  
l nRM  0 . 0 2  ( 0 .  1 )  
l nRM-1 - 0 . 1 8  ( 2 . 5 )  -0 . 18 ( 5 .  0 )  
l nRM-.2 
l nK  0 . 1 7  ( 0 .  7 )  0 . 2 4  ( 8 .  1) 
l nTQ 0 . 24 ( 0 . 5 )  o .  21 ( 1 . 8 )  
DWT 0 . 1 2  ( 1 . 1) 0 . 1 5 ( 2 . 6 )  
DWT-1 - 0 . 0 3  ( o .  5 )  
DWT-2 
FST 0 . 0 5 ( 0 . 3 )  
FST_l - 0 . 2 4  ( 1 .  5 )  - 0 . 2 2  ( 2 . 8 )  
FST- 2  
I -0 . 2 0 ( 1 . 4 )  -0 . 2 4 ( 4 .  6 )  
l _l - o .  31 ( 1 .  5 )  - 0 . 2 4 ( 4 . 6 )  

1 _ 2 
COMP - 0 . 0 4  ( 0 .  5 )  
COMP_l 0 . 0 4  ( 0 . 4 )  
C NST 1 . 7 8  ( 0 .  6 )  1 .  0 4  ( 2 . 5 )  

Te s t  s t a t i s t i c s  

- 2  
R 0 . 9 6 4  0 . 9 7 4  
SE 0 . 0 0 9  0 . 0 0 7  
DW 2 . 11 5  1 .  961 
AR ( 1 )  1 . 6 0 . 1 

Long- r u n  s t a t i c  
sol u t ion coe f f i c i en t s  

l nRW - 0 . 8 0  -0 . 94 
l nRM  - 0 . 4 4  - 0 . 4 8  
l nK  0 . 4 7  0 . 6 4  
l nTQ 0 . 6 7  0 . 5 8  
DWT 0 . 2 3  0 .  4 0 
FST - 0 . 5 3  - o .  61 
I -1 . 3 9 -1 . 3 4 
COMP 0 

whe r e :  1 :  nom i n a l  i n t e r e s t  r a te 
COMP : r e l a t ive manufac t u r ed whole s a le p r i c e s  

5 5  

(J ) 
NL3 SLS 

0 . 9 9  ( 1 0. 2 )  
-0 . 3 9  ( 3 . 8 )  

-0 . 3 2 ( 5 .  5 )  

-0 . 1 9 ( 6 . 5 )  

0 . 2 3  ( 9 . 5 )  
0 . 1 6  (2 . 0 )  
0 . 1 2  ( 2 . 4 )  

-0 . 2 5 ( 4  . 1) 

-0 . 2 2 ( 5 .  7 )  
- 0 . 2 2 ( 5 .  7 )  

1 .  3 0  ( 4 .  2 )  

0 . 0 0 6  
1 .  9 2 3  

-o . 8o 

- 0 . 47 
0 . 59 
0 . 4 0 
0 . 3 2  

- o .  6 3  
-1 . 1 4 
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B l S  In the c a s e s  of bo t h  t he US and U K  employment equat ions t h e  roots o f  the 

polynom i a l  in the lag ope r a tor wh ich def ines the coe f f ic ients on the lagged 

dependent va r i ables a r e  such a s  to imply some deg ree of ove r s hoot ing i n  the reac t ion 

of employment to c hang e s  i n  the i ndependent va r i able s .  Howeve r ,  the empi r ical 

mag n i tude of this ove r s hoot i ng is  suf f i c i en tly sma l l  to be of l i t tle conc e r n  even to 

t hose who feel  that cumu l a t i ve response f u nc t ions should be monotonic . 

( i i )  Rea l wage 

B l 6  As noted i n  t he ma i n  pape r and Annex A ,  t he mos t  g e ne r a l  UK r e a l  wage equat ion 

con s idered incl ude s a n umbe r of var iables not entered i n to the US spec i f ication.  

I n  add i t ion to an e xpl i c i t  term i n  relat ive p r i ce compe t i t iveness ( used for 

con s i stency wi t h  the UK employmen t  e qu a t i o n) , these a r e  a mea sure of the r eplacement 

r a t io ,  a proxy for t he deg ree of s t ruc t u r a l  c hang e  and a d ummy for the poss ible 

e f fects of var ious i ncome s pol i c i e s  on the level o f  real wage s .  The ent ry of t hese 

add i t ional va r i ables i mp l i e s  that t here a r e  r a t he r  few deg rees of f reedom i n  t he 

mos t  g e ne r a l  equ a t ion , a nd i t s  r athe r poo r r e s i dual autocor relat ion prope r t i e s  may 

we l l  r e f lect ove r f i tt i ng . Ag a i n  for con s i stency w i t h  the employment equat i on ,  

mone ta ry cond i t ions we r e  captu r ed by terms i n  nominal i nt e r e s t  rate s .  Two mea su res 

o f  t rade u n ion wag e pressure we re cons idered for t he UK , namely un i on dens i ty 

d e f i ned a n a l ogou sly to the US case a nd the measu r e  o f  u nion ma r k-up employed i n  

Lay a rd and N ic k e l !  ( 1 9 8 5  [ 1 ] ) . Th e se y i e lded s im i lar r e s u lt s ; t hose obt a i ned 

u s ing the l a tter a r e  reported here . 

B l 7  Th e most g e ne r a l  equ a t ion, used a s  a star t i ng po i n t  for t e s t i ng , i s  shown as 

( K )  in table B4 .
l 2 3 1  The f i r s t  repa r ame te r i sat ion employed was to i mpose t he 

r e st r i c t ions on the lon g -r u n  system prope r t i e s  o f  the r e a l  wage and employmen t  

equat ions t a k e n  together r e fe r re d  t o  i n  pa r ag r aphs A21 -A2 6 ,  t o  y i e ld equat ion ( L ) . 

These r e st r i c t ions we r e  h ig hly compat i ble with the d a ta : CHI SQ  ( 3 ) c 2 . 9 .  Nex t ,  

i t  was noted t ha t  t he replacement r a t i o  terms we r e  ente r i ng w i t h  i ncor rect s i g n  and 

we r e  bo t h  ve ry i n s ig n i f ic an t .  W i thou t v i olence t o  the data , t he se we r e  bot h 

exc luded [ CH I SQ  ( 2 ) c 0 . 1 ) . Th e  coe f f ic ients i n  t he re s u l t i ng equat ion suggested 

t ha t  f i sc a l  s t ance s hould enter as a f i r s t-d i f fe r e nce , and t h i s  was impo sed next 

( t= l . O ) . The re t he n  followed a numbe r of exclus ion r e s t r i c t ions , i n  wh i c h  the 

c u r r e n t  and lagg ed values o f  r e l a t i ve pr ice compe t i t ive ne s s ,  a nd t h e  i ncomes pol i cy 

[ 23 )  As i n  t he us c a se , t h i s  i s  not r e j ec ted a s  a va l id s i mp l i f icat ion of a nominal 
wage e qu a t i on w i t h  output pr ices and lag s o f  nom i n a l  wag e s  e n t e r ed f r ee ly : 

C H I SQ  ( 2 ) £ 0 . 4 .  



Table B4 : UJ< r e a l  wage eguat ions 

n 
Egu at ion ( K )  ( L )  (M ) ( N )  

I V  I V  I V  NL3 SLS 
0 

l nRW-1 0 . 1 7  ( 0 .  3 )  0 . 6 3  ( 1 .  8 )  0 . 68 ( 4  . 1) 0 . 63 ( 4 .  6 )  

l nRM -0 . 5 9 ( 2  . 4 ) -0 . 3 0 ( 1 .  8 )  -0 . 4 1 ( 4 .  9 )  -0 . 4 2  ( 5 .  9 )  
1 nRM-1 - 0 . 26 ( o .  7 )  0. 0 9  ( 0 . 3 )  0 . 2 0 ( 1 .  9 )  0 . 1 6  ( 1 .  8 )  
1nl< 1 . 3 8 ( 1 .  7 )  0 . 2 6 0 . 2 2  0 . 2 7  ( 2 . 6 )  
l nTQ -1 . 6 5 ( 1 . 1 )  0 . 23 0 . 2 0 0 . 1 8  ( 1 . 8 )  

n DWT 0 . 5 6  ( 1 .  7 )  0 . 2 4  ( 0 . 9 )  0 . 3 6  ( 2 . 5 )  0 . 3 8  ( 2 . 8 )  
DWT-1 - 0 . 1 3  ( o .  5 )  - 0 . 1 2  ( 0 . 6 )  - 0 . 1 6  ( 1 .  5 )  - 0 . 1 6  ( 1 .  7 ) 
FST -1 . 1 3 ( 1 .  2 )  -0 . 2 3 ( 0 .  4 )  -0 . 3 9 ( 2 . 0 )  -0 . 4 0  ( 2 . 3 )  
FST- 1  0 . 6 2  ( 1 . 4 )  0 . 5 6  ( 1 . 3 )  0 . 3 9 (2 . 0 )  0 . 4 0  ( 2 . 3 )  

t I - 0 . 6 6  ( 0 . 8 )  0 . 1 0  ( 0 .  1 )  -0 . 2 9 ( 2 .  0 )  -0 . 2 9 ( 1 .  9 )  
I -1 - 0 . 0 9  ( o .  1) -o. 53 ( 1 . 2 )  
1nLS - 0 . 5 5  ( 0 .  8 )  - 0 . 4 0  -0 . 3 4 -0 . 4 6  ( 2 . 5 )  

e TX 2 .  7 7  ( 2 . 2 )  1 . 6 2  ( 1 .  7 )  1 . 2 3 (3 . 5 )  1 . 3 3 ( 4 . 0 )  
TX-1 -1 . 4 8  ( 0 . 9 )  -1 . 57 ( 1 .  8 )  -1 . 2 3 ( 3 . 5 )  -1 . 3 3 ( 4 • 0 )  
TUWP 0 . 0 4 (0 . 7 )  -0 . 0 2 ( 0 .  7 )  
RR - o .  21 ( 0 .  5 )  0 . 0 5  ( o .  1 )  
RR-1 -o . 4 2  ( 0 .  8 )  -0 . 06 ( 0 .  1) 
se 0 . 3 7  ( 0 . 3 )  0 . 3 6  ( 0 .  5 )  s COMP 0 . 21 ( 1 .  1 )  o .  0 2  ( 0 . 1)  
COMP -1 o .  4 0 ( l .  4 )  -0 . 01 ( 0 .  1) 
I PDM o .  01 ( 0 .  4 )  -o . 01 ( 0 .  3 )  
CN ST - 7 . 8 7  ( 1 . 3 )  1 . 1 3  ( 0 . 9 )  1 .  0 0  (2 . 0 )  1 .  5 6  ( 2  . 2 )  

Test stat i s t ic s  

- 2  
R 0 . 9 9 9  0 . 9 9 9  0 . 9 9 9  
SE o. 01 6 0 .  01 7 0 .  01 6 0 . 01 3 
DW 2 .  5 4 3  2 . 4 0 6 1 .  7 8 8  1 .  8 2 4  
AR ( 1) 1 1 . 1  5 . 9 0 . 6 

Long- r u n  s t a t i c  
s ol u t ion coef f i c i en t s  

1 nRM  -1 . 0 3 -0 . 58 -0 . 66 -0 . 69 
l nK  1 .  6 6  0 . 6 9  0 . 6 9  0 . 7 4  
l nTQ -1 . 99 0 . 6 2  0 . 6 2  0 .  4 9 
DWT 0 . 5 2  0 . 3 4 0 . 6 4  0 . 5 8  
FST - 0 . 6 2  0 . 8 9  0 0 
I - o .  9 0  -1 . 1 6 - 0 . 91 - 0 . 7 9  
l n LS - 0 . 6 6  -1 . 07 -1 . 07 -1 . 2 5 
TX 1 .  5 6  0 . 1 2  0 0 
TUWP 0 . 04 -o . 01 
RR - o .  7 7  - o .  01 
se 0 .  4 5 0 . 9 6  
COMP 0 . 7 4  o .  01 

whe r e : RR : replacement r a t io 

SC: p r oxy for d eg r e e  of s t r uc t u r a l  c hange 
I PD1 : i nc omes pol icy dummy 
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d ummy we re excluded , beca u se they had i ncor rect signs a nd /or we re i n s i g n i f icant ( the 

h i g he s t  ' t '  r a t io r e lat i ng to a s i ng le one of the se steps was 0 . 9 ) . Next , i t  was 

dec ided to r emove t he measu r e  of t rade un ion wage pressure because it had an 

impla us i ble sign ; th i s  wa s notw i t hstand i ng the fact that i t  was a lmost s i g n i f icant 

at the 95% level ( t= l . 9 ) . 

B l 8  Th e next stage of t he test i ng procedure conc e r ned the ef fect of nominal 

i nterest r a te s .  The contempo r a neou s te r m  was r athe r more stat i st ically 

i n s ig n i f i cant than that lagged one yea r ,  but r e f lect i ng i nte rcor re lat ions of 

i nterest r a tes and the lagged dependen t  va r ia ble i t  appeared that a more plau s i ble 

speed of ad j u stment could be obt a i ned i f  the lagged te rm wa s d e le ted . S ince the 

oth e r  p r ope r t i e s  of the equat ion ( inc l ud i ng t he long-r u n  r e sponse to i n t e r e s t  r a te s)  

we r e  ve ry s im i la r  wh i c hever of the two inte r e s t  r a te te rms wa s d e l e ted , it was 

decided to r emove the f i r s t lag of i nterest r ates ( ' t '  test of t h i s  r e s t r ict ion = 

1 . 5 ) . S ubsequently , t he proxy for st ruc t u r a l  c hang e  was removed because i t s  ef fect 

wa s poor ly d e t e r m i ned ( t = 0 . 8 ) . 

B l 9  Th roug hou t  mos t of t he nested te s t i ng sequence the pa tte r n  of coe f f i c ients on 

t he c u r r e n t  and lagged te rms i n  the tax wedge sugge sted that i t  s hou ld e n t e r  as a 

f i r s t  d i f fe r e nc e , a nd t h i s  was imposed a t  thi s  stage ( tc O . S ) ,  to y i e ld the pre f e r red 

spec i f i c a t io n ,  the s i n g l e-equat ion e s t imate of wh ic h is s hown a s  (M) in Ta ble B4 .  
Th e po s s i b i l i ty of r e s t r i c t i ng the equ a t ion f u r t he r  by exclud i ng the f i r s t  lag of 

d e- t r e nded wor ld ac t i v i ty was explored , but th i s  led to some dete r io rat ion i n  the 

a u tocor r e l at ion p rope r t i e s  of the equ at ion r e s i d ua l s .  I t  was the r e fore dec ided 

t ha t  t he e f fe c t  of wor ld ac t i v i ty s hould not be mo r e  pa r s imon i ou s ly pa r amete r i sed 

than i n  ( M ) . The p r e fe r re d  spec i f icat ion was r e - est imated s imultaneou sly w i t h  the 

c hosen UK e mployment func t ion ; the r e s u l t i ng UK r e a l  wag e  equat ion appe a r s  i n  

column ( N )  o f  Table B 4 . 

B 2 0 Th e UK i s  s u f f i c iently ope n for i t  to be wor t hwh i le to explore the robustness 

of the r e s u l t s  obta i ned to the o r d e r  of the poly nom i a l  i n  t ime u se d  to gener ate 

d e v i a t ions in wor ld ac t i v i ty f rom t re nd . Th e p r e f e r r e d  UK equat ions we r e  

r e-est i ma t ed u s i ng dev i at ions f r om a c u b i c , a s  opposed t o  qu i nt i c ,  t rend , b u t  t h i s  

m a d e  l i t tle d i f fe r e nce t o  t h e  r e s u l t s .  

( d )  Pa r ame t e r  stabi l i ty 

B 2 1  The i s sue of pa r ame t e r  stabi l i ty i s  of i mpo r t a nc e  because coef f ic ients 

e s t imated u s i ng data for the pe r iod 1 9 5 2  to 1 9 8 3/4 are u sed to expla i n  developme nts 

s i nc e  1 9 74 , a p r oc e d u r e  wh i c h  wou ld be i napp rop r i at e  in t he pre sence of ma r ked 
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Table B S : Pa r ameter stabi l i ty 

( a) Employme nt 

1 9 52-7 4 

us 

Long-r u n  s t a t i c  e 1 a s t ic i t i e s  

l n  RW 

l n  RM 

l n  J< 

l n  TQ 

DWT * 

FST 

I 

-0 . 96 

0 . 1 3  

0 . 6 7  

0 . 6 3  

o .  4 8 

- 0 . 50 

1 9 52-7 9 1 95 2-84 

- 0 . 76 

0 . 1 7  

0 . 6 8  

0 . 4 4 

0 . 8 3  

- 0 . 5 8  

- 0 . 9 7  

0 . 2 0 

0 . 7 0  

0 . 6 7  

1 .  00 

- 0 . 5 2  

S t r uc t u r a l s ta b i l i ty t e s t s  CH I SQ (9 ) c 1 9 . 2  , ag a i n s t  

CHISQ (9 ) ,  5 %  c 1 6 . 9 

( b) Rea 1 wage s 

Long-r u n  s t a t i c e la st i c i t ie s  

l n  RM 

DWI' 

FST
f 

RI 

I 

TXf 
TUWP 

ln I< 

l n  TQ 

l n  LS 

us 

o .  2 3  

- 0 . 26 

0 . 2 1  

1 . 1 7 

0 . 8 6  

0 .  7 2  

0 . 7 0  

0 . 66 

-1 . 04 

0 .  3 3 

- o .  59 

0 . 4 1  

1 .  9 4  

0 . 8 6  

0 . 7 2  

0 . 9 0  

0 . 58 

-1 . 3 2 

0 . 3 0  

- 0 . 4 9  

o .  4 9  

1 .  7 4  

0 . 9 4  

0 . 8 7  

o .  7 2  

0 . 6 9  

-1 . 04 

S t r uc t u r al s t a bi l i ty t e s t s  CHI SQ ( 8 ) c 6 . 9 ,  ag a i n s t  

CHI SQ ( 8 ) ,  5% c 1 5 . 5 

5 9  

1 95 2 -7 3 1 9 5 2 - 7 8  1 9 5 2 - 8 3 

UJ< 

-0 . 8 5 

- o .  5 9  

0 . 59 

0 . 4 4 

0 . 6 2  

- o .  67 

-1 . 4 9  

-1 . 2 6 

- 0 . 5 5  

0 . 7 5  

1 .  0 2  

0 . 6 3  

- o .  8 6  

-1 . 56 

-0 . 9 4  

- 0 . 4 8 

0 . 6 4  

0 . 5 8  

0 .  4 0 

- 0 .  61 

-1 . 3 4 

CHI SQ ( 9 )  c 1 0 . 3 , ag a i n s t  

C H I SQ  ( 9 ) ,  5 %  c 1 6 . 9 

UJ( 

-0 . 5 2 

0 . 1 5  

- o . 3 0  

-o . 3 5  

3 . 64 

0 . 69 

0 . 5 2  

-1 . 1 7 

- 0 . 4 9  

0 . 5 3  

-o . 11 

-1 . 2 1 

2 .  7 2  

0 . 6 0  

0 . 8 0  

-0 . 79 

- 0 . 6 6 

0 . 6 4  

-1 . 2 2 

- o . 91 

3 . 8 6 

0 . 69 

0 . 6 2  

-1 . 07 

CHI SQ  (9 ) c 9 . 4 ,  ag a i n s t  

CHI SQ { 9 ) ,  5%  c 1 6 . 9 

For the US , t h i s  i s  the impact coe f f ic ient o n  � DWT d i v i ded by ( l- a 1- a 2 ) ,  
not the lon g -r u n  s t a t ic sol u t ion c oe f f ic ie n t .  
For t he UJ< , t he s e  a r e  t he impac t  coe f f i c ie n t s  o n  � FST and � T X  r e spec t ive ly , 
d i v i ded by ( 1 - j 1 ) ,  not lon g -r u n  s t a t i c  sol u t ion coe f f ic ient s .  
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pa r ameter instabi l i ty . Th e r e  are a large n umbe r of factor s wh i c h  could cause the 

r e l a t ionsh ips est imated to be unstable ove r t i me .  For example , the e f fects of 

f i sc a l  and mone t a ry po l i cy on employment could h ave been i nf l ue nced by the sw i tc h  

f rom f ixed t o  f loa t i ng exc hange r a t e s  made i n  t h e  e a r ly 1 9 7 0s .  Equally , the 

p roce sses by wh i c h  e xpectat ions are formed may have altered s i g n i f ica ntly th roug h 

t ime . 

B 2 2  Th e  extent o f  a ny problem posed by th i s  was exami ned i n  two way s : 

( i ) formal tes t s  of st r u c t u r a l  stabi l i ty we r e  unde rtaken by e st ima t i ng ' gene r a l '  

equ a t i ons ( by s i ng l e-equ a t i on I V )  i n  wh i c h  the pa r ame te r s  of the pre f e r re d  

equat ions we r e  al lowed t o  va ry between t h e  f i r st a n d  second halves of the samp le 

pe r i od , and test i ng t he hy pothe s i s  that the prefer red equat ions in wh i c h  the 

pa r amete r s  are f i xed ove r the whole sample a r e  a valid s impl i f icat ion of the 

' ge ne r a l '  spec i f i c a t ions ; 

( i i )  t he analys i s  o f  cont r i bu t ions to c h a ng e s  i n  employment i n  the ma i n  pape r  i s  

predeca ted upon poi n t  e s t imates o f  par ame te r s .  Thu s ,  i f  t hese a r e  u ns ta ble to a n  

apprec iable extent t h i s  wou ld b e  a matter o f  conc e r n  e v e n  i f  s u c h  pa r ame ter d r i f t 

we r e  not s t a t i s t i c a l ly s ig n i f ic ant . I t  was t he r e fore dec ided to e x am i ne how the 

par ame te r s o f  the pre f e r red equat ions move if these equat ions are re-est imated 

ove r  s u b -s amples o f  the or i g i n a l  est imat i on pe r i od .  I n  v iew o f  the l im i ted 

deg rees o f  f re edom o f fe re d  even by the full sample ,  i t  i s  not se n s i ble to exam i ne 

the coe f f i c i ents of equat ions est imated ove r the f i r st and second halves of the 

f u l l  sample . Th u s ,  t he p r e f e r red equat ions were i nstead re-est imated ove r  the 

pe r iods 1 9 5 2 -7 3/4 and 1 9 5 2 - 7 8/ 9 .  S i nc e  the analyses o f  cont r ibut ions to the 

c hange in employme nt d e a l  w i th a f u l l  decade , they a r e  e spec ially sensit ive to the 

lon g - r u n  ( st a t i c ) e l a s t i c i t i e s  o f  employmen t  and the real wag e  w i t h  r e spect to 

t he i r  d e t e rm i nants , a nd it i s  t he se whi c h  are reported h e r e . 

B23  The e v i dence a ssembled on parame te r  stab i l i ty i s  se t out i n  Table B5.  Fo r 

t h r e e  o f  the f o u r  equa t i ons , the hypothe s i s  o f  pa r ameter constanc y  was not 

r e j ected . I t  wa s r e j ected i n  the c a se o f  the US employment equ a t io n , a lthoug h i t  

s hould be bo r ne i n  m i nd t ha t  i f  a sma l l -s ample cor r e c t ion wer e  mad e , t h e  latte r  

t e s t  s t a t i s t ic wou ld b e  p l aced we ll down i nto t h e  r eg ion o f  non -r e j ec t i o n .  

Tur n i ng t o  t he po i nt e st ima t e s  o f  long-r un e l a st i c i t i e s ,  t he U S  employment 

e q u a t ion appe a r s  to be qu i te sta ble . Many of the lon g -r u n  r e sponses i n  the US 
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real wage equat ion a l so seem to be rather sta ble . Howeve r ,  extend i ng t he 
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e s t imat ion pe r iod forwa rds f rom 1 97 4  leads to inc rease s in t he elast ici t ie s  of the 

real wage w i t h  respec t to the components of autonomous demand . Th i s  m ig ht 

sugge s t  that the response of the US real wage to demand s h i f t s  d u r i ng the pe r i od 

1 9 7 4 -8 4 was g r eater than i s  sugge sted by t he prefe r r ed US real wage equ a t ion 

e s t ima ted ove r t he whole of the pe r i od  f rom 1 9 5 2  to 1 9 8 4 . 

B24 The long -r u n  e la s t ic i t i e s  embod ied i n  the UK employmen t  equa tion ag a i n  

appe ar t o  be rather stable i n  the ma i n .  Pe r haps t h e  l e a s t  stable of t h e  four 

equat ions is that for UK r e a l  wag e s .  The equat ions est imated sugge s t  t h a t  f i sc a l  

t i g ht e n i ng and hig he r  nom i n a l  i n terest rates may have i nd uced g reater dec l i nes i n  

the level of real wag e s  s i nce 1 9 7 3  than i n  the twe n ty yea r s  be fore t he n ,  a nd t ha t  

therefore t h e  r e sponses i n  t he prefe r red equat ion , alt houg h qu ite larg e ,  may not 

be as h ig h  a s  t hose expe r ienced d u r i ng the 1 9 7 4 - 8 4  pe r iod .  

( e )  I n t e r n a t iona l compe t i t iveness and UK employme nt 

B 2 5  It is repor t ed a bove that it d id not prove po s s i ble to ident i fy an expl i c i t  

e f fect o f  i nter nat ional compe t i t i vene s s  o n  UK employment , desp i t e  t he la rge 

c hang e s  i n  t h i s  wh i c h  have been expe r i e nced s i nc e  1 9 7 0 .  Th i s  mig ht be t houg ht 

su rpr i s ing , and i t  therefore seemed de s i r a ble to explo re a numbe r of po s s i ble 

expl anat ions for thi s f i n d i ng .  One poss ible r e a son for t h i s  re sult i s  t ha t  

compe t i t i veness i s  not exog enous to the economy , a n d  i t s  e ffect may be c aptured by 

o t he r  t e rm s  i n  the employmen t  equ a t i on est imated . For example , the ma jor c ha ng e s  

i n  UK compe t i t i vene s s  s i nce 1 9 7 0  we r e  a s soc i ated w i t h  moveme n t s  i n  t he ste r l i ng 

e f fec t i ve exchang e  r ate wh i c h  i n  t u r n  may have be e n  a f fected by the st anc e  of 

mone ta ry and f i sc a l  po l i cy .  Th i s  mig h t  sugg e s t  t h a t  two of t he componen t s  of 

au tonomous demand in t he employmen t  equat ion cou ld be p i c k i ng up compe t i t ivene s s  

e ff ec t s .  I f  t r ue ,  t h i s  mig ht not bias the e s t imated i n f luence of t h e  e leme n t s  of 

a u t onomou s demand and compe t i t iveness taken tog e t he r .  Anothe r  poss ibi l i ty i s  

( 2 4 )  I n  the cases o f  long-run r e sponses w i t h  r e spec t t o  t he cap i t a l  stoc k ,  the state 
of tec hni que and labour supply t h i s  fol lows f rom stabi l ity of the employme n t  
equa t io n ,  s i nce t h e s e  pa r amete r s  of t he r e a l  wag e equ a t ion a r e  f u nc t ions pur ely 
of pa r ame te r s  in the employme nt equ a t ion.  
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t h a t  compe t i t i ve n e s s  inf l ue nces m i g ht be capt u r ed i n  t he employme nt equat ion by 

e i t h e r  t he r e a l  wage te rm alone , or by the real wag e , cap i tal stock and state of 

tec hni que t a k e n  t og ethe r .  
1 2 5 1  

Table B6 : Co r re lat ions of r e l a t ive manu factured wholesale pr ices* a nd othe r t e rm s 
i n  the pre f e r r ed UK employment equat ion 

ln N _l l n  N_ 2 l n  RM-1 l n  I< l n  TQ 

-0. 2 7  - 0 . 2 8  0 . 4 1  0 . 1 4  o .  4 3 0 . 5 0  

owr FST_l (- 0 . 3 2 l n  RW_1 + 0 . 2 3 ln I< + 0 . 1 6  l n  TQ) 

- o. 0 8  - 0 . 1 2  0 . 4 2  0 . 4 4 

( - 0 . 2 5  FST_l - 0 . 2 2  ( 1  + I -lll 

- 0 . 2 3 

• Ave r age of v a l u e  i n  c u r r e n t  and previous year ; measured so that a r i se i n d i ca tes 
an i mp r ovemen t  i n  compe t i t i ve ne s s  

B 2 6 B o t h  of t he a bov e  pos s i bi l i t ie s  we r e  inve s t igated by exam i n i ng the 

cor r e l a t i o n s  of the a ve r ag e  of the c u r re n t  value and f i r s t  lag of i nte r n a t i o n a l  

compe t i t ivene s s  i n  t he d a t a  w i t h  e a c h  of t h e  othe r va r i ables i n  t he employme nt 

e qu a t ion , a nd a l so w i t h  the ( log-l i nea r )  combinat ions of t he real wag e , c ap i t a l  

s t oc k a n d  s t a t e  of tech n i que , and f i scal stance and interest r a t e s ,  i n  the prefer red 

Ul< employme nt e qu a t io n .  A s  Table B6 show s ,  none o f  t he se cor re l a t i ons a r e  

par t i c u l a r ly s t rong . Moreover ,  t h e  cor r e l a t ion be tween t h e  real wage on i t s  own 

[ 2 5 ]  The l a t t e r  po s s i b i l i ty was f orma l ly de r ived by I D Savi l le a s  follows . De f i ne 
a mea s u r e  of u n i t labour cos t s ,  ULC , as (W/PROD) , whe re PROD i s  o u tput pe r 
ma n .  Th e n  i f  dome s t i c  p r i ce s  a r e  set us i ng t he s imple r u le : 

l n  P c  a . ln ULC + ( l-a) . ln P F  

w h e r e  P F  i s  a n  i ndex of compe t i tor s '  g ro s s  outpu t pr ices i n  dome s t ic c u r rency , 
i t  f o llows t ha t : 

l n ( ULC/P ) = ( l-a) . ln ( ULC/PF) 
l n (P/PF)  = a . l n ( ULC/PF) 

He nce , l n ( ULC/P ) • [ ( 1-a) /a ] . l n ( P/PF) , whe r e  l n ( ULC/P) • l n (W/P ) - l n  PROD 

I f  ln PROD i s  we l l  prox i ed by ln I< and ln TQ t a k e n  togethe r ,  then t he r e a l  
wag e , cap i t a l  s t oc k  and state of tec h n i que terms may proxy t he e f f e c t  of 
i n t e r n a t ional r e l a t ive pr ice compe t i t i ve ne s s .  
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and compe t i t i vene s s  i s  pos i t i ve ,  wh ich suggests that i f  t he effect of t he l a t te r  i s  

re flec ted i n  the real wage coef f i c i ent , then an und e r e s t imate w i l l  have been 

obta i ned of t he impac t of t he r e a l  wage pe r se on employmen t .  

B2 7 The second test und e r t aken of whe the r t he r e a l  wage , cap i tal and tec hnology 

combinat ion is obsc u r i ng the e ffects of i nte r na t ional compe t i t i veness was to 

re-est imate t he prefe r r ed employment equat ion w i t h  t he former terms de le ted , bu t 

w i t h  cont empor aneous and two lag s of r e l a t i ve manufac t u r ed wholesa le pr ice s 

entered . The real wag e , cap i t a l  stock and state of techn i que te rm s  d e leted we re 

h i g h ly s t a t i s t ica lly s i g n i f icant taken togethe r : a te st of t he r e levant 

re s t r i c t ions ( u s i ng  a ma i nta i ned form not embody i ng the r e s t r i c t ion assoc i ated w i th 

neut r a l  t ec hn ical prog r e s s) y i e lded CH I SQ ( 3 ) • 2 0 . 7 ,  ag a i n s t  CH I SQ ( 3 ) , 5% c 7 . 8 .  

B y  cont r a s t ,  an equ iva lent test of t he j o i n t  s i g n i f icance of t he compe t i t ivene s s  

te rms g a ve CHI SQ ( 3 )  = 6 . 2 .  The contemporaneous compe t i t ivene s s  term h a d  t he wrong 

s ig n ,  and wa s removed ( tc l . 4 ) . Althoug h t he rema i n i ng compe t i t ivene s s  terms had 

t he cor rect s ig n ,  they r ema i ned i nd i v i d u a l ly i n s ig n i f icant ( w i t h  ' t '  r a t ios of 0 . 5 

and 0 . 9 r e spect ive ly )  a nd the hypothe s i s  that t he i r  coe f f i c ients we re both ze ro was 

not r e j ected : CH I SQ ( 2 )  & 4 . 1 , ag a i nst CHI SQ ( 2 ) , 5% & 5 . 99 ( t h i s  wa s de sp i te the 

fact t ha t  t he real p r i ce of i mpo r t ed i npu ts cont i nued to e x h i b i t a neg a t ive s ig n  

t h roug hou t  t he te s t i ng d e sc r i bed i n  t h i s  pa r ag r ap h ) . 

B 2 8 I t  thus appe a r s  that t he f a i l u r e  to i den t i fy a n  expl i c i t  stat i s t ically 

we ll-d e t e r m i ned e f fect of compe t i t i vene s s  on UK employme n t  does not r e f le c t  h i g h  

correlat ions o f  t he former w i th other va r i ables i n  t h e  equ a t ion . In t u r n ,  t h i s  

e v i de nce sugge s t s  t h a t  t he e f fect of i nternat ional compet i t iveness pe r s e  o n  UK 

non-g e n e r a l  g ove rnment employme nt may be f a i r ly we a k .  Th i s  mig ht seem su rp r i s i ng 

to t hose f am i l i a r  w i t h  economet r ic evidence on UK t r ade f lows ,  e spec i a l ly i n  

manu fac t u r e s .  Howeve r ,  i t  should be bo r n e  i n  m i nd t h a t  tota l  t rade f lows ( exports 

1e plus i mpo r t s) i n  t hose c atego r i e s  of t ransac t io n  for wh ic h t he r e  i s  an app r ec i a ble 

body of e v idence suggest i ve of the impo r t a nce of compe t i t ive ne ss e f fects , n amely 

manu f ac tu re s  and se rv ice s ,  only amounted to 3 5% of p r i vate non-No r t h  Sea g ro s s  

output e v e n  a t  t he e n d  of the equ a t i on ' s e s t i ma t ion pe r iod ( 1 9 8 3 ) , when t h e  share o f  

t rade i n  total ou tpu t w a s  h ig he r  t h a n  ove r t h e  pos t-Wa r pe r iod a s  a whole ( of t h i s ,  

manufactured t rade accounted for some 25% po i n t s ) . Ho tson and Ga rd i ne r  ( 1 98 3 )  

report a n  ave rage lon g -r u n  elas t ic i ty o f  man u f ac t u r ed t rade f low w i t h  r e spec t  to 

r e l a t ive manufactured p r ices of 0 . 5 .  Apply i ng the sha r e  of manufac t u r e d  and 

se r vices t r ade in pr i va te o u tput of 0 . 3 5 t o  t h i s  wou ld sugge s t  an e la s t ic i ty of 
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p r i vate employme nt w i t h  r e spect to manufactured compe t i t i ve ne ss of on ly around 0 . 2 

( a l t houg h d im i n i s h i ng r e t u r ns to s i ng le f ac to r s  and mult ipl i e r  e f fects mig ht mean 

t ha t  t h i s  is an u nd e r e s t imate) . 

B 2 9  Moreove r ,  most of the econome t r i c  s t ud i e s  of t rade f lows do not embody a 

mec ha n i sm whe reby some of t he benef i c i al e f fec t s  on t rade of improvemen t s  i n  

compe t i t iveness wh i c h  r e s u l t  f rom exchang e  r a te deprec i a t ion can be atte nuated by 

t he i mpact on f i rm s '  w i l l i ng ne s s  to supply of a h ig h e r  real p r ice of i mpo r ted 

i np u t s .  I t  i s  a l so po s s i ble t h a t  imp roveme nts i n  manufactu r i ng or s e r vices 

compe t i t i ve ne ss to some extent tend to i nd uce an i nc r ease i n  t he se i nd u st r ie s '  

o u tput throug h a swi tc h  o f  re sou rces f rom other sector s ,  so that whole-economy 

o u tp u t  a nd employmen t  i s  less a f fected . Fu r the rmore , the absence of an expl ic i t  

compe t i t i veness t e rm i n  t he U K  employme nt equ a t i on doe s not automat ic a l ly i mply that  
t he l a t te r  cannot be adve r se ly af fected by exc hange r a te apprec i a t i o n .  On the 

cont r a ry , i n  t he sys tem e s t ima ted exchang e  r a te app rec iat ion wh i c h  ha s lowe red the 

r e a l  p r ice of i mpo r t s  i s  calcul ated to have i nd uced a r i se in t he r e a l  wag e , w i t h  

d e t r i mental e f fects on employment . 

B 3 0  Neve r t he l e s s ,  i n  v i ew o f  the large c hang e s  i n  U K  compe t i t i vene s s  wh i c h  have 

occ u r red s i nce 1 9 7 0 ,  f u rther wor k on the impac t of compe t i t i ve ne s s  on UK employment 

would be wa r r anted . For example , i f  the ( stat i st ically ve ry i l l -de f i ned) long-r un 

e l a s t ic i ty of employme nt w i t h  r e spec t  to compe t i ti vene s s  of 0 . 1 5  ex h i bited in the 

last equat i on i n  t he · ma i n  sequence of ne sted tests [ d e sc r i bed i n  Sect ion (c)  ( i ) ] 

w h i c h  i nc luded a compe t i t i veness te rm we r e  accepted
[ 2 6 1

, together w i t h  t h a t  

equat i on ' s dynamic s t ruc ture , t h i s  would imply that t h e  l a t t e r  p rox imate ly i nduced a 
dec l i ne i n  UK emp loymen t  of some 2% be tween 1 9 7 4  and 1 98 4 . 

( 26 ]  The same long-r u n  e last i c i ty of employme nt w i t h  r e spect to compe t i t iveness 
eme rged when the p r e fe r red equation was r e-e st imated w i t h  t he te rms in t he real 
wage , cap i ta l  s toc k a nd state of techn ique removed , and the f i r st and second 
lags of r e l a t i ve ma nufac t u r ed whole s a le p r ices ente red . 
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ANNEX C DATA DEFI N I T I ONS AND SOURCES 

Un i ted S ta tes 

The sector al cove r age of t he data de f i n i t ions for t he US i s ,  a s  f a r  a s  po s s i ble , 
t hat of t he pr i vate sector exclud ing , a s  i s  convent i ona l ,  ag r ic u l t u r a l act i v i t i e s .  
Unless othe r w i se s t ated , data a r e  taken f r om the B u s i ne s s  Cond i t ions - D ig e s t ,  the 
Econom i c  Repo r t  of t he Pr es ident a nd t he S u r vey of Cu r rent B u s iness ( va r i o u s  i s s u e s ) . 

1 Empl oyme nt ( N ) 

Tot a l  wage and salary wor ker s i n  p r i vate sec tor non-ag r i c u l t u r a l  e s tabl i s hme n t s . 

2 Nom i nal wage (W) 

Hou r ly compensa t i on in t he non -farm bu s i ness sec tor . Compe nsat ion comp r i se s  
e mployee s '  wag e s  and sala r i e s  p l u s  employe r s '  con t r i bu t ions f o r  soc i a l  i n s u r a nce and 
t o  p r i vate be ne f i t  ( e spec i a l ly pe n s i on )  fund s .  

3 Pr ice of i mpo r t ed i npu t s  (PM )  

De f l a tor f o r  t o t a l  impo r t s .  

4 Pr i ce of gross o u tpu t at factor co s t  ( P )  

D e f l a tor for total f i na l expend i t u re at factor cos t . 

5 Capi t a l  stoc k  ( K )  

Co r po r a te sector ne t non-r es iden t i al c ap i t a l  stoc k a t  1 9 7 2  r eplacement cost . 

6 S t a t e of techn iqu e  ( TQ)  

Th i s  may be c a l c u l a ted for year T u s i ng t he follow i ng g rowt h  account i ng formu lae : 

A s s u m i ng neut r a l  tech nical progress 

T 
TQ c EXP L: ( l:. l n Y - s h .  l:. l n N - ( 1-s h ) . !:. ln K ) ] 

T= l  

Assuming labou r -sa v i ng techn ical progre ss 

T 
TQ c EXP [ L: (  1 /s h .  l:. lnY - l:. lnN - ( ( 1-s h ) /s h ) . l:. lnK ] 

Tz l 

whe r e  Y :  total ne t ou tpu t a t  f actor cost 
s h : s ha r e  of labou r i ncome i n  the tot a l  

The r a w  d a t a  u sed wa s t he i ndex of ' mu l t i factor p rod uc t i v i ty ' i n  t he p r i vate 
bu s i n e s s  sector c a l c u l a ted by t he B u r e a u  of Labor S tat i s t i c s  u s i ng a f o rmu la 
ana lagous to t hat g i ve n a bove for the ne u t r a l  techn i c al p r og re s s  c a se . An i ndex o f  
l a bo u r -sa v i ng technical p r og r e s s  was formed by m u l t iply i ng th i s  by ( 1 /s h ) . The 
v a lue of sh wa s c a l c u l ated a s  S I E/GDP$ , 

whe r e  S I E :  tota l employee compensat ion 
GDP $ :  g ross d ome s t i c  p r od u c t  at c u r rent factor cost 
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I n  t he emp i r i c a l  wor k r epo r t ed , f i ve-ye a r  bac kwa r d  l oo k i ng mov i ng ave r a g e s  of TQ 
have been employed . 

7 Devi a t ion of wor ld ac t i v i ty f rom t rend ( DWT )  

A p r oxy f o r  t h e  vol ume of wor ld act i v i ty most r e leva n t  t o  US expor t s  wa s calcu l a ted 
a s  a we ig hted ave r ag e  of r e a l  dome s t ic demand i n  the n i ne most i mportant t r ad i ng 
pa r t ne r s  of the US , w i th the we ights g i ven by shares of US expo rt s .  De v i a t ions 
f rom t re nd of wor l d  ac t i vi ty we re me asu r ed a s  t he r e s i d u a l s  f rom an (OLS) r eg re s s i on 
expl a i n i ng the l og of t h i s  i n  te rms of a qu i n t ic polynom i a l  i n  t ime . 

8 Cyc l i c a l ly and i n f l a t ion adju sted budge t ba l a nce a s  a percentage of high 
empl oyme n t  GDP pe r man ( FST) 

D a t a  on t he cyc l i cally and i n f lat ion ad j u sted budg e t  balance a s  a pe rcentage of 
h ig h-emp l oymen t  G DP for 1 9 5 5 - 81 we r e  taken f r om E i sner a nd Pi epe r ( 1 9 8 4 ) , ta ble 6 .  
The se r i e s  w a s  e x t e nded bac kwa r d s  to 1 9 5 0  and forwa r d s  to 1 9 8 4  u s i ng Ban k est imates 
of the cyc l i c a l  and i n f l a t ion ad j u stmen t  r e qu i r ed .  The latter we r e  calcu l a t ed 
u s i ng a s i mi lar me t hodology to tha t employed by t he I MF  ( see , for ex ample , I �� Wo r ld 
Econom ic Ou t l oo k ,  May 1 9 8 3 ,  Appe nd i x  A ,  S uppleme nta ry Note 2 ) . 

S i nce i t  i s  d e s i red to have t he cyc l ica l ly and i n f l a t ion ad j u s ted bud g e t  ba l ance 
expr e s sed a s  a pe rcentage of h ig h-employme n t  G DP pe r ma n ,  t he data we re mu l t ipl ied 
by an i ndex o f  h i g h-employmen t  c i v i l i a n  labour supply , d e f i ned as a f i ve-ye a r  
c e n t r ed movi ng a ve r age of t h e  s um o f  tot a l  c i v i l i a n  employee s ,  t he sel f-empl oyed and 
t he r e g i s t e r e d  unemployed , sca led to 1 9 5 2  = 1 . 0 .  

9 Re a l  a nd nom i n a l  i n t e r e s t  r a t e s  

Nom i na l  i n t e r e st r a t e  ( I ) : h i g h  g r ade corporate bond r a te 
Re a l  p r e-tax i n t e r e s t  r a t e  (PRl ) : I - [ ( P/P-1 ) -1 ) . 1 0 0 
Rea l  pos t-tax i n te r e s t  r a te ( Rl ) : I .  ( 1 - t ) - [  (P/P-1 ) -1 ) . 1 0 0  

w h e r e  t :  ave r ag e  co rpo r a t e  t ax r a t e  (Sou rce : Pec kma n ,  J A ,  ' Fede r a l  Tax 
Po l i cy ' , The B r oo k i ng s  I n s t i t u t ion , 1 9 8 3 ,  p 1 4 4 . )  

1 0  La bou r s upply t o  pr i v a t e  non-agr ic u l t u r a l  sector ( LS )  

Def i ned a s  N p l u s  total n umbe r unemp loyed . 

1 1  Tax wedge (TX )  

Th ree tax r a te s  we r e  cons t r uc ted : 

( i ) e f fec t i ve pe r sonal d i rect tax r ate (TX DR) . Th i s  was me asu red a s  
(TAXJ +S SCJ ) / ( SYJ -SYJG) 

whe r e  TAXJ : pe r son a l  sector d i rect tax payme nts 
S SCJ :  pe r so n a l  sec tor soc i al sec u r i ty cont r i bu t i ons 
SYJ : per sona l  sector i ncome , be fore employee soc i a l sec u r i ty cont r i bu t ions 
SYJ G :  c u r r e n t  g r a n t s  t o  pe r sona l  sec tor b y  g e ne r a l  gove r nme n t  

( i i )  e f fec t i ve i nd i r e c t  tax r a te ( TX I D) . Th i s  i s  (TBUS/EF$ ) 

whe r e  TBUS : ' i nd i r e c t  bu s i ne s s  tax ' 
EF$ : t ot a l  f i n a l  expend i t u re a t  c u r r e nt p r i c e s  
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( i i  i )  e f f ec t i ve r ate of payro ll tax ( TXEM) . Th i s  was formed a s  ( S SCT-S SCJ ) /S I E  

whe re SSCT: 
S SCJ :  

total soc i a l secur i ty con t r i bu t ions 
employees soc i a l secu r i ty cont r i bu t i on s  

The t a x  wedge i s  TXOR + TX I O  + TXEM. 

1 2  Trade u n ion wage pr e s s u r e  (TUWP) 

Two me a s u r e s  of t h i s  were explored : 

( i )  t rade un ion d e n s i ty .  Th i s  wa s de f i ned a s  a t h r ee-yea r  cent red mov i ng 
average of t he pe rcentage of non-ag r icultu r a l  employees u n i on i sed , a s  c a lculated by 
t he B ur e a u  of Labor S t a t i st ic s .  

( i i ) numbe r o f  s toppage s i nvolv i ng 1 , 000 o r  more wor ke r s  a nd l a s t i ng a full sh i f t  
o r  long e r .  Sou rce : B u r e a u  of Labor Stat i s t ic s ,  Monthly Labor Rev i e w ,  S eptembe r 
1 9 8 5  • 

1 3  Unemployment r a t e : nat ional de f i n i t ion u sed 

Unemployme nt r a t e  of c i v i l i a n  wor k e r s .  

Un i ted K i ng dom 

The sector a l  cove r ag e  of the d a ta d e f i n i t i ons u sed for t he UK i s ,  a s  f a r  a s  
pos s i ble , t he whol e-economy l e s s  the g e ne r a l  g ove r nment a nd No r t h  Sea sector s .  
Alt houg h not made expl i c i t  i n  what fol lows , whe re r e levant t he d a ta have be e n  
ad j u sted t o  a void them be i ng d i s torted by the t r a n s f e r  o f  t he Post O f f i c e  f r om the 
g e ne r a l  g ove r nment to t he public corpor a t ions sector in  Apr i l  1 9 6 1 . U nle s s  
othe rwi se s t a ted , d a t a  a r e  t a k e n  f r om Nat i onal Income a nd Expend i t u r e  ( t he ' B lue 
Boo k ' ) and Econom i c  Trends Ann u a l  Suppleme nt ( ETAS) , v a r ious i s sue s .  

1 Employment (N)  

' Employee s  in employment ' le ss g e ne r a l  gov e r nmen t  employment othe r than in HM Forc e s .  

2 Nom i n a l  wage (W) 

[ lE +  TSET + YECS - ( GG I E .  ( ( I E  + TSET + YEC S ) / I E ) ) ] /N 

whe r e  l E :  
TSET : 
YECS : 
GG I E :  

i ncome f rom employmen t  
payme n t s  of Selec t i ve Employmen t  Tax 
payme n t s  of Na t i onal Ins u ra nce S u rcha rge 
g en e r a l  g ove r nmen t  i ncome f rom employment 

3 Pr i ce of impo r t ed i npu t s  (PM) 

( KM £ + OSO£ ) / (KM + OSO) 

whe r e  KM £ ,  KM :  total import s ,  c u r re n t  and con s t an t  pr i c e s  
OSO£ , OSO : dome s t i c  s a le s  of No rth S e a  o i l  a nd g a s ,  c u r r e nt a nd c onstant 
pr ice s [ B an k  s hort- term mode l  ( STM) d a t a ba n k ] 

Th i s  exp r e s s ion for PM t r e a t s  both for e ig n  a nd No rth S e a  o i l  and g a s  con s umed i n  the 
UK as i mported i nto t he non -Nor t h  Sea , non-gene r a l  gove r nme n t  sector . 
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4 Pr i ce of gross ou tpu t a t  fac tor cost ( P )  

( E F£ - FC A£ - GOO£ - GG I E ) / (EF - FCA - GOO - GN . 5 . 7 6 )  

whe r e  EF£ , EF : tot a l  f i na l  expe nd i t ure , c u r r ent and constant pr ices 
FC A£, FCA :  f ac tor cost a d j u stment , c u r r e n t  a nd con stant pr ices 
GOO£ , GOO : g ross ou tpu t of Nor t h  Sea oi l and g a s ,  c u r rent and constant pr ices 
(Bank STM d a t a ban k) 

GN : g en e r a l  gove r nment employme nt 

The s c a l a r  5 . 7 6 r e f lects the value of i ncome f rom employment pe r employee in the 
g ene r a l  g ove r nment of £ 5 , 7 6 0  i n  1 9 8 0 .  

5 Capi t a l  stoc k  ( K )  

Whole e conomy g ross cap i t a l  stock a t  1 9 8 0  r eplaceme nt cost less that i n  the 
i nd u st r ie s : ' ex t r ac t io n  of m i ne r al o i l  a nd natu r a l  g a s ' , ' dwe l l i ng s '  a nd ' othe r 
se r v i ce s '  ( the l a t te r  i ncorpor ates most of the cap i t a l  stock of t he g e ne r a l  
g ove r nmen t ) . 

6 S t ate of techn ique ( TQ )  

Th i s  w a s  c a l c u l a ted u s i ng t he g rowth accou n t i ng formulae set ou t above . 
these Y i s  me a s u r ed a s : 

E F - M - FCA - ONO - GN . 5 . 76 

whe re M :  tot a l  i mpo r t s  
ONO : n e t  ou tpu t o f  Nor t h  Sea o i l  and g a s ,  constant p r i ce s  

s h  i s  c a lcul a ted a s  ( W . N ) / ( E F£ - M£ - FCA£ - ONO£ - GG I E  - GGOI ) 

whe r e  ONO£ : n e t  ou tpu t Nor t h  Sea o i l  and g a s ,  c u r r e n t  p r i ce s  
GGO I :  non- i ncome f r om employment f actor i ncome gener ated i n  

g ene r a l  g ove r nmen t  sector 

In u s i ng 

I n  t he emp i r i c a l  wor k r e po r t ed , f i ve-ye a r  bac kwa rd look i ng movi ng ave r ag e s  of TQ 
h a ve bee n e mployed . 

7 Dev i a t i on o f  wor ld a c t i v i ty f rom t re nd (Oh� )  

Wo r ld t r ade vol ume h a s  b e e n  mea su red a s  ( WX£ - KX£ ) / [ ( WPX - SHKX . KPX ) / ( 1- SH KX ) ) 

whe r e  WX£ : i nd u st r i a l  c ou nt r i e s ' expo r t s ,  $ bn 
KX£ : UK expo r t s ,  $ bn 
WPX : $ UV I  of i n d u s t r i al count r i e s  expo r t s ,  1 98 0 = 1 0 0  
KP X :  $ UVI o f  U K  expo r t s ,  1 9 8 0= 1 0 0  
SH KX :  KX£ /WX £  

S ou rc e : I n te r n a t ional F i n a nc i a l  St a t i st ic s  ( I FS ) 

Dev i a t ions f r om t r end o f  wor ld act i v i ty wer e  mea su r ed a s  t he r e s iduals f r om a n  (OLS ) 
r e g r e s s i o n  ' expl a i n i ng ' the log of the a bove meas u re o f  wor ld t r ade i n  t e rm s  of a 
qu i n t i c  po l y nom i a l  i n  t ime . 
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D a t a  o n  the cycl ica l ly ad j usted budget balance a s  a pe rce ntag e o f  h i g h  employme nt 
G DP for 1 9 4 9 -7 7  we r e  taken f rom Wa rd and Nield ( 1 9 7 8 ) , Tables 4 . 1  a nd 4 . 2 .  Th i s  
w a s  upd a ted t o  1 98 4  u s i ng e s t ima tes o f  t he c hang e  i n  f i scal stance publi shed i n  
va r i ous i s sues o f  the Nat ional Ins t i t u t e  Econom ic Re v i ew,  e spec i a l ly t he Fe br ua ry 
1 9 8 4  ed i t i on , page 8 0 .  The se e s t imates we re ad j u s ted to i nc l ude t he g a i n  to t he 
public sector a r i s i ng f rom i n f la t ion eros ion of t he r e a l  value of i t s  nom i n a l  
l i a bi l i t i es a s  t ax revenu e .  Data o n  t h e  i n f l a t ion g a i n  t o  t he publ ic sector we re 
ta ken f r om Taylor a nd Threadgold ( 1 9 7 9 ) , a nd t he tables updat i ng t he i r  calc u l a t ions 
wh i c h  have appeared i n  var ious ed i t ions of the Ban k  of Engl and Qu a r t e r ly B u l l e t i n . 

S ince i t  i s  de s i red to have the cyc l ica lly a nd i n f l a t i on ad j u sted budg e t  ba l ance 
expressed a s  a pe rcentage of h i g h-employment GDP per ma n ,  the data obta i ned a s  
d e sc r i bed above , wh i c h  a r e  expre ssed a s  a pe rcentage o f  h ig h -employment G DP ,  we re 
mu lt ipl ied by an i ndex of h i g h-employmen t  c i v i l i an labour supply , d e f i ned as a 
f i v e-ye a r  cent red mov i ng ave rage of t he sum of employees i n  employment , the 
s e l f-employed and t he reg i ste red u nemployed , sc al ed to 1 9 5 2 = 1 . 0 .  Data on n umbe r s  
of sel f-employed we r e  taken f r om B r i t i sh La bou r S t a t i st ics H i sto r ical Abst r ac t  
( BLSHA) and var i ous i ssue s o f  t h e  Depar t ment of Employment Ga ze t te ( DEG ) . 

9 Nominal i n te r e s t  r a t e  ( I )  

Th i s  was i d e n t i f ied w i t h  t he London c le a re r s '  base r a te (Bank r a te be fo r e  1 9 7 1 ) . 
S ou rce : B a n k  i nt e r na l  d a t a .  

1 0  Labou r s upply to t he non-gene r a l  gove r nment sector ( LS) 

De f i ned as N p l u s  total reg i s t e r ed unemployed . 

11 Tax wedge ( TX )  

Th r e e  tax r at e s  we r e  const r ucted : 

( i )  e f fect i ve pe r sonal d i re c t  tax r a te ( TXDR) . Th i s  wa s formed as 
( TYJ + YJCN ) / ( YJ - YJG - YEC )  

whe r e  TYJ : per sonal sector d i re c t  t ax payme nts 
YJC N :  

YJ : 
pe r sonal sector Na t ional Insur ance con t r i bu t ions 
pe r sonal sector i ncome 

( i i ) 

( i i i )  

YJG: 
YEC :  

c ur rent g rants to pe r sonal sector by g e ne r a l  g ov e r nment 
employe r s ' Nat ional Insu r ance a nd ' ot he r '  cont r i bu t ions 

e f fe c t i ve i nd i r ec t  tax r ate ( TX I D) . Th i s  i s  FCA£ /EF£ . 

e f f ec t i ve r a te of payroll t ax ( TXEM) . Th i s  i s  ( YECN + YECS + TSET ) / I E . 

whe r e  YECN : e mploye r s '  Nat ional I n s u r ance cont r i bu t i on s . 

The tax wedge i s  TXDR + TX I D  + TXEM 

1 2  Tr ade u n ion wage pre s su re (TUWP ) 

Two mea s u r e s  of t h i s  we r e  explor ed : 
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( i )  t r ade un i on d e n s i ty .  Th i s  was def i ned a s  a thr ee-year cent red mov i ng 
a ve rage of the number of t r ade u n i on membe r s  as a propo r t i on of employees i n  
employme n t : data on the former i s  taken f rom BLSHA a nd DEG . 

( i i ) t r ade u n ion ma r k -up , a s  used i n  Layard and N i c kel! ( 1 9 8 5  ( 1 ] ) .  

1 3  U nemployment r a te : nat ional de f i n i t ion used 

UK unemployme nt r a te , exc l ud i ng sc hool leave r s .  Source : ' Unemployme nt ad j us ted 
f or d i sc on t i nu i t i e s  and seasona l i ty ' .  DEG , July 1 9 8 5 ,  274-27 7 .  

1 4  Repl acement r a t i o  ( RR) 

The Depa r tmen t  of He a lt h  and S oc i a l  Sec u r i ty calculate s  t he replacement r a t ios 
a pp l i cable t o  a male manual wor k e r  who if employed wou ld r ec e i ve ave r age e a r n i ng s  
bu t who i s  i n  fact unemp loyed f o r  the whol e  o f  a f i scal year . They present 1 8  
r a t ios r e levant t o  t h i s  s t udy : s ix fam i ly types a r e  d i st i ng u i shed ( s ingle , ma r r i ed 
but no c h i ld re n  and ma r r i ed wi t h  one , two , three or four c h i ld ren) , a s  we l l  as three 
pos s i bl e  be ne f i t  ent i t lement s ,  name ly stand a r d  r a te of unemployme nt be ne f i t  only , 
s t a nd a r d  r a t e  p l u s  e a r n i ng s  r e l a ted s upplement ( ERS ) and supplemen ta ry be ne f i t  plus 
r e n t  add i t ion only . A we ig hted ave rage of t hese r a t ios was t a k e n ,  u s i ng we ig hts on 
type of f am i ly of . 1 5 ,  . 4 4 ,  . 1 7 ,  . 1 4 ,  . 06 and . 0 4 r e spec t i ve ly , and a s s um i ng 
o n e -ha l f  of t h e  unemployed ( or those on t he ma rg i n  of dec i d i ng to become so) r eceive 
u nemployme nt be ne f i t  only and one-h a l f  suppl ementary bene f i t  only . When ERS was 
payable , t h i s  i s  a ss umed to be r ecei ved by one-hal f of t hose d r awing u nemployment 
be ne f i t . Th e sou rce of the r aw data for t h i s  calculat ion is ' Ab s t rac t of 
s t a t i s t i c s  for i ndex of r e t a i l  pr ice s, ave r age e a r n i ngs, soc i a l  secu r i ty bene f i t s  
a n d  cont r i bu t ion s ' , va r i ous i ssue s .  

1 5  St r uc t u r a l  c hange { SC )  

A p r oxy for t he pace o f  s t r u c t u r a l  c hange i n  the economy was formed a s  the sum of 
a bsol u te c hanges i n  t h e  pe rcentage share of employme n t  in each of e i g h t  sector s of 
t he e conomy , name ly a g r i c u l t u r e , m i n i ng , manufactur i ng , u t i l i t i e s ,  con s t ruct ion 
d i st r i bu t ion , t ra n s po r t  and commu n ica t io n ,  a nd other s e r v i ce s .  The sou rce of raw 
d a t a  i s  OECD Labour Forc e S t a t i st ics , va r i ous i s sue s .  

1 6  Rela t i ve ma nu fac t u r ed wholesale pr ices (COMP ) 

Th i s  i s  t he r a t io i n  common c u r r e ncy of UK wholesale p r i ce s  to an expor t  we ig ht ed 
a ve r a g e  of pr i c e s  of seventeen compe t i tor count r ie s .  The r aw data on wholesale 
p r i c e s  i s  t a k en f rom I FS . 

1 7  Income s pol i cy dummy ( I PDM ) 

S omewh a t  c ru d e ly , t h i s t a ke s  t he value of un i ty i n  1 96 7 ,  1 97 3  a nd 1 9 7 6 ,  and zero 
othe rw i se . 
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