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ABSTRACT

The thesis considers the process of adjustment in the supply side of the economy,
discussing factors which might influence (nominal and real) wage and price
responsiveness, and investigating these empirically using data for the UK. This contributes
" to the analysis of the macroeconomic consequences of supply side inflexibilities, and
policy implications are drawn out.

Two themes recur throughout the thesis. The first is an emphasis on the
institutional detail of the supply side which suggests reasonable sources of adjustment
costs and explanations for rigidities. The second is an emphasis on disaggregation in the
analysis. It is argued that the interactions and interdependencies between sectors of the
economy play a central role in determining the responsiveness of the supply side to
“shocks. In order to investigate these ideas, the empirical work makes use of data available
at the industrial level.

Econometric analysis of the variability of wage growth across industrial sectors
and of the frequency of wage negotiations over time provides clear evidence that the -
speed of adjustment of nominal wages is influenced systematically by supply side
conditions. Comparison of price responsiveness across industries in the UK demonstrates
that the extent of product market competition is an important determinant of the speed of
price adjustment. A model of the UK supply side is also described, modelling
employment, price, wage and output determination in each of 38 industrial sectors plus
their interactions. The model provides insights on the theoretical debate on supply side
behaviour, and, through simulation methods, shows the importance of inter-sectoral
feedbacks in the determination of the speed and direction of adjustment in wages and
prices in the face of shocks. In particular, the simulations emphasise the role of
expectation formation in supply side adjustment, illustrate the presence of unemployment
hysteresis, and highlight the structural implications of wage and price rigidities.
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CHAPTER 1

The Scope of the Invesﬁgation

One of the remarkable features of the past decade has been the very rapid rise in
unemployment throughout the industrial world. This increase has been especially marked
for the countries of the European Community, with the United Kingdom finding itself
among those that have been particularly badly affected. The emergence of widespread
unemployment in the UK and elsewhere, has, in turn, excited considerable interest among
economists as to the causes of the problem, and a great deal of research effort has been
devoted to a study of the functioning of labour markets and the supply side in general.

Much of this research built on the debate of the 1970’s on the effectiveness of
government policy in influencing real events. This debate caused a shift in emphasis in
many European govemments’ economic programmes away from direct intervention in the
economy and towards liberalisation of market mechanisms. In the UK this shifi in
emphasis meant that the defeat of inflation was given priority over other policy objectives,
while the government advocated, and remains strongly committed to, policies designed to
facilitate the free adjustment of the labour market in order to reduce the problem of
unemployment. Although unemployment rates in the UK fell towards the end of the
1980’s, after almost a decade in which unemployment has been in excess of two million,
it is clear that the process of free market adjustment is at best a slow one. Moreover, this
process has tuned out to be rather more complicated than might have been thought in the
mid-1970’s. Despite high levels of unemployment, the UK experienced a strong rate of
growth in real wages during the 1980’s, so that fears of inflationary pressure in the labour
market continue to be expressed in the arguments against expansionary economic policies.
The coexistence of high unemployment and strong real wage growth represents a scenario
which simply was not envisaged in the policy prescriptions of the mid-1970’s, and the
search for an explanation of this phenomenon has become one of the key areas of
research among economists in recent years.

The work presented in this thesis provides some empirical evidence on the
process of adjustment in the supply side of the economy, aiming to develop further some
of the insights that have been made recently in this field of research. More specifically,
the work focusses on the advances made in our understanding of the institutions involved
in wage and price determination, and the explanations these provide for less-than-
instantaneous adjustment of wages and prices to changes in their determinants. These
advances are investigated empirically using data available for the UK, providing insights
on the extent to which governments may be able to influence the causes of inertia, and to



moderate its consequences in the UK.

It should be stated at the outset of the thesis that "inertia” is a phenomenon which
is only ambiguously defined. Clearly, inertia in a variable cannot be identified if there is
no change in the circumstances determining the size of the variable. A useful working
definition of the concept might therefore be a lack of responsiveness of a variable in the
face of changes which would warrant a response. So, for example, while the concepts of
inflation and price level inertia are clearly related, they are quite distinct: the price level
could increase at 5%, 10%, or 20% per annum with no price inertia if there is a one-to-
one correspondence between prices and some other variable also growing at 5%, 10% or
20% per annum. Inertia would exist if the one-to-one correspondence were to break down
over some period so that the price level response is less than that warranted by changes
in the influential variable. Of course, this means that any definition or measure of inertia
requires as a base some model (either theoretical or empirical) of the process determining
the "warranted" level, and the definition or measure cannot be seen independently of the
model. Similar comments apply to the related idea of "rigidities”, although a distinction
can be made between the two concepts in terms of the time span involved in adjustment:
the presence of a "rigidity" implies that a warranted response may never occur, while
"inertia" implies that the response will take place, but with a delay. (In fact, inertia can be
thought of as a particular class of rigidity in which the speed of adjustment is
emphasised. Given that this is question of emphasis, however, the two terms can be used
interchangeably in many circumstances). In this work, I shall consider a variety of means
of measuring and defining the extent of inertia and rigidities in prices and wages, and on
each occasion I shall make explicit the model underlying the analysis. However, while the
models chosen for this purpose will be as general as is possible, and have been supported
both theoretically and empirically in the literature, it is recognised that alternative theories
or econometric specifications may suggest alternative measures and definitions to those
employed here.

The labour market models underlying the macroeconomic debates of the 1970’s
and before were highly stylised, generally based on a one-good economy with
instantaneous price adjustment. It is this latter assumption which I shall primarily wish to
investigate, looking at the causes of less than instantaneous adjustment in prices and
nominal wages, and the macroeconomic implications of any inertias or rigidities that are
found. However, such an investigation will also need to consider the possibility of many
sectors since the interactions and interdependencies between different sectors. of the
economy will clearly play an important part in determining the responsiveness of the
economy as a whole to any exogenous shocks. Throughout the thesis, therefore, I shall
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emphasise the importance of disaggregation in looking at supply side adjustments, and the
empirical work will make use of data available at the industrial level. Working at this
level of disaggregation means that we are closer to the level at which decisions are
actually made, so that it may be possible to capture aspeéts of labour market behaviour
which are lost in a more aggregated study. Moreover, this level of disaggregation allows a
comprehensive coverage of the whole economy, so that I can undertake to study the
interactions between sectors.

The choice to work with disaggregated data illustrates a belief that inertia and
rigidity may be generated in a number of stages. As we shall see in the next section, the
justifications for inertia and rigidity are generally presented at the level of the decision-
maker, based around particular views of the wage-setting, pricing and employment
decision of the individual firm. So, for example, it might be argued that there arc
adjustment costs incurred by the firm in changing nominal wages or prices which directly
inhibit their flexibility. However, in this work it is recognised that beyond these
influences, there may be information lags and uncertainties generated by the inter-play
between sectors which also result in less-than-instantaneous adjustment. Further,
inflexibilities generated in these ways in any one sector could have cumulative effects on
the economy as a whole as price responses are passed along the production chain, and as
agents look to wage scttlements outside their sector in deciding on their own wage claims.
The structure of the thesis reflects this view of the build-up of inertia and rigidity, with
the first chapters concentrating on the inflexibilities generated at the individual level, and
the later work taking up the possibility of interactions between sectors.

Specifically, the thesis continues in the next chapter with a review of the literature
in this area, discussing in more detail the macroeconomic debate on the consequences of
inertia, and considering in turn the possible sources of inertia in prices, in nominal wages,
and in real wages. Much of this discussion focusses on the institutional framework of the
supply side; for example, we look at the internal organisation of the parties to wage
negotiations, at the wage bargaining framework, and at the structure of product markets in
order to provide an explanation for inflexibilities in wage and price setting. We also
consider in this chapter the significance of allowing for more than one sector for our
understanding of (nominal) wage and price inertia, and illustrate this through an algebraic
model of wage setting in a two sector economy. Although highly stylised, this algebraic
model captures some important features of a multisectoral model with less-than-
instantaneous adjustment in prices, and provides a useful focus for many of the ideas that
are subsequentlty investigated. In particular, the model illustrates some of the arguments
for government activism, both directly through the manipulation of wage- and price-
setting procedures, and indirectly, in the area of demand management.
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Chapters Three and Four exclusively consider nominal wage inertia, providing
empirical evidence on the extent and causes of the phenomenon in the UK. Both chapters
focus on the fact that in reality wages are re-set at discrete intervals, and explore the
possibility of modelling this fact through ‘renegotiation prbbabilities' which may be less
than one in any period. This method of mddellihg inertia is preéisély that incorporated in
the algebraic model in Chapter Two, and in so far as the empirical work of chapters
Three and Four provides evidence to support the method, this gives an additional
resonance to the properties of the algegraic model, and the policy prescriptions suggested
by it.

Chapter Five broadens the discussion by presenting a comprehensive model of the
supply side of the UK economy based around 38 industrial sectors. This model aims to
examine the process of wage and price formation in a general macroeconomic context,
and is able to investigate the possibility of there being different degrees of inertia in
different sectors of the economy. In so doing, the model provides evidence on the
empirical reasonableness of various theoretical views of wage and price formation and the
explanations of rigidities that are associated with them.

Chapters Six and Seven take up the results of the disaggregated supply side model
and makes use of the industrial dimension to investigate the causes and consequences of
rigidities in prices and wages. In the analysis of Chapter Six, estimated price equations
are used to obtain measures of price inertia in the different industries. These are then
incorporated in further statistical analysis in an attempt to identify the industrial
characteristics associated with price inertia. In the analysis of Chapter Seven, the entire
model estimated in Chapter Five is employed in simulation exercises in an attempt to
identify the interactions between industries that are important in affecting the time paths,
and speed of adjustment, of prices and wages to an exogenous shock. More specifically,
three simulation experiments are considered in this chapter: in the first, the highly
complex nature of intersectoral interactions are elaborated, with particular emphasis placed
on the formation in each industry of expectations of wage and price movements taking
place elsewhere in the economy; in the second, attention concentrates on the (lack of)
responsiveness of wages and prices to unemployment rates, and considers what is meant
by a ‘Natural’ rate of unemployment in the context of a multisectoral dynamic model of
the type estimated in Chapter Five; and in the third simulation experiment, we consider
some of the structural implications of wage and price rigidities, noting the usefulness of a
coordinated industrial strategy on pay and employment, and the difficulties involved in
constructing such a policy in the face of wage and price rigidities.

Finally, in Chapter Eight, we draw together some of the conclusions derived from
the preceding chapters, focussing in particular on the implications of the analysis for

government policy.
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CHAPTER 2

A Review of the Literature

In this chapter I will review some of the work carried out in the study of
rigidities in the pricing and wage-setting processes, and in particular I will discuss some
of the proposed explanations for the existence of these rigidities and the problems that
these create in the functioning of the macroeconomy. For this, I will consider in turn the
nature and causes of price inertia, of inertia in nominal wages, and of real wage rigidities.
Finally, I will note how the existence of more than one sector has been accommodated
into this work, and discuss the implications that this has for econometric analysis, and for
the design of macroeconomic policy. However, in order to elaborate on the significance of
nominal and real rigidities, and to put these studies into context, I first briefly note some
of the recent developments in macroeconomic debate in which the issue of wage and

price rigidities have played a role.

2.1 The macroeconomic background

The macroeconomic significance of rigidities

The experience of accelerating inflation alongside rising unemployment in the late
1960’s began a round of debate which profoundly influenced the way in which
economists thought about the labour market. The Phillips curve, which had formed the
basis for analysis upto that time, had been seen to break down, so that new concepts were
explored in an attempt to find theories of the labour market which could accommodate the
experience of stagfiation. In these efforts, Friedman’s (1968) presidential address to the
AEA was particularly influential, and raised many of the ideas which occupy labour
economists today. The ‘Natural Rate Hypothesis’ (NRH)(I) set out in the paper became
widely accepted as a reasonable description of the functioning of the labour market, at
least in the long run, and the important themes of this description were quickly recognised
and became the centre-piece of macroeconomic debate in the 1970’s. In particular,
questions on how agents form their expectations, on the information that is available to
them, and on the extent to which markets are able to clear in each period were widely
debated.

The policy implications of Friedman’s view of the labour market were made most
strongly in a series of papers by Lucas (1975), Sargent and Wallace (1975,1976), (LSW),
and Barro (1976) in which it is further assumed that expectations are formed "rationally”,
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in the sense of Muth (1961). This assumption has the result that Friedman’s long run
view comes to pass immediately: with agents forming expectations rationally, systematic
govemnment policy becomes ineffective even in the short run as agents, knowing the
government’s policy rules and the structure of the econoniy, react to offset the effects of
such policy as soon as it is conceived. Since (only) unanticipated policy can influence real
magnitudes in these circumstances, these commentators argued in favour of constant "x%"
money growth rate rules on the grounds that this would reduce uncertainty and any
undesirable variability around the economy’s natural level of activity and employment.

v Some empirical support was provided for these arguments, first by Lucas (1973)
and then by Barro (1977,1978) for the US, and by Attficld, Demery and Duck (1981a,
1981b) for the UK.® These arguments did not go unchallenged, however, as policy-
activists looked for theoretic and empirical evidence to counter the LSW policy
prescripu'ons.(3) Perhaps the most convincing argument against the LSW models was that
which challenged the assumption that prices adjust to clear markets at every point in time.
Early papers on the importance of nominal wage and price rigidities in the functioning of
the supply side have developed into a more complete research programme in which the
microfoundations of wage and price setting decisions have been considered, and the
"policy-is-ineffective” proposition attacked from this base (see, for example the recent
survey article by Rotemberg (1987)). In particular, it has been noted that the dynamic
effects of policy-induced aggregate demand shifts on output are influenced both by
nominal wage and price rigidities, and by the responsiveness of wage and price setting to
output change. Blanchard (1988) provides the following simple illustrative model to make

the point:
p = up(-1) + (1-Ww + ay 2.1)
w = Nw(-1) + (1-n)p + Py 22)
y=m-p | 2.3)

Variable are in logarithms, with y, p, w, and m representing output, prices, nominal
wages, and nominal money supply respectively. The price equation at (2.1) gives the price
level as a function of its own lagged value, of wages, and of output. The wage equation
is expressed similarly at (2.2), while (2.3) gives aggregate demand as a simple function of
real money balances. In this model, nominal inertia in prices and wages are represented
by (non-zero) values for p and n respectively. Parameters o and [ capture the
responsiveness of price setters and wage setters to demand, and represent in Blanchard’s
term "real" rigidities. Hence, a low value for o implies that the markup of prices over

14



wages remains unchanged over the cycle, while a low value for f means that real wages
are unresponsive to demand change.

Clearly, in the absence of any nominal inertia (L =n = 0), prices, nominal wages,
and money supply move in parallel, and money suppiy manipulation leaves output
unaffected. More generally, however, the speed of adjustment of nominal wages and
prices to a change in the money supply depends (negatively) on i and m, while such
effects are compounded by high values for o and B.(4) So long as prices lag behind the
money supply, output in this model is expanded through the real balance effect. As
Blanchard points out, standard neoclassical assumptions assert that )L and n are both zero,
while o and B would be positive and large. One element of the policy activist’s research
programme can therefore be viewed as providing evidence and theoretical support for
non-zero values for . and 1, and for low values of o and . -

The earliest papers in this line of attack concentrated primarily on nominal inertia.
Papers by Phelps and Taylor (1977), Fischer (1977), Taylor (1980), Canzoneri (1980),
Buiter and Jewitt (1981), Rotemberg (1982), and Parkin (1986), among others, have each
questioned the assumption of nominal flexibility, and demonstrated how the introduction
of nominal wage/price inertia can generate a path through which government policy can
influence real magnitudes. A variety of justifications for the existence of inertia in these
models have been put forward. In some, inertia is simply imposed on the grounds of the
observed real-world phenomenon of multi-period, staggered contracts, while in others the
frequency of wage or price change is endogenously determined within the model, deriving
inertia from (unspecified) costs of adjustment. In the models, the effectiveness of policy is
established on the basis of two complementary elements. On the one hand, there is an
"information-based” argument, put forward in the Phelps and Taylor paper for example, in
which prices and wages are sticky in the sense of being predetermined from period to
period. In this paper, it is assumed that firms set their prices one period in advance of the
period over which they will apply, on the grounds that "there are disadvantages in too-
frequent or too-precipitate revisions of price lists or wage schedules" (op.cit., p166). In
this case, the govenment has an information advantage over individuals, and is able to
use its broader information set to react to disturbances as they arise, thereby reducing
fluctuations of output around its normal level. The second strand to the inertia argument is
based on the presence of long-term contracts, as in the Fischer paper for example. Here,
although workers are aware that the government will be able to respond to news every
period, they enter contracts which limit their own responsiveness over a number of
periods. Here there is no asymmetry in the availability of information between .workers
and government, but again, the extra flexibility in response to change provides
government policy with its potency.
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Empirical evidence on the importance of allowing for slow adjustment has also
been presented. Leiderman (1980) and Mishkin (1982a,b) both provide methodologies
which can be used to test the two component hypbtheses of the LSW- models, i.e. the
Natural Rate Hypothesis and the Rational Expectations Hypothesis. jointly and separately
to find the contribution each makes to the joint result. Both Leiderman and Mishkin
(1982a) take Barro’s (1977) analysis as a base, but while the former finds that both the
components are jointly and separately supported by the data, Mishkin finds that the joint
hypothesis fails to hold, with there being little contribution to this rejection from the
rationality constraints. The major difference between the two studies is in the choice of
lag length, Leiderman choosing to enter money growth into the unemployment equation
lagged upto five quarters, following Barro’s work, while Mishkin finds that coefficients on
lags as far back as twenty quarters make a significant contribution and are therefore
included. Mishkin’s results not only provides encouragement for those interventionists
who accept rational expectations as a reasonable assumption, but also highlights the length
of time over which any policy may take effect, raising doubts on the empirical validity of
the assumption of instantancous market adjustment made in the LSW models.

Gordon (1982a) and Demery (1984) provide further empirical evidence on the
importance of price inertia in the macroeconomic debate, estimating for the US and UK
respectively a model which allows for the long run neutrality of money, as expressed in
the NRH, but which also accommodates a gradual adjustment of prices (GAP). The
empirical work involved the two-stage procedure developed in the Barro papers, obtaining
explicit estimates of the anticipated and unanticipated components of nominal income
growth and then using these in a second regression analysis, this time explaining
deviations of output from its normal level. The relationship that is estimated in the
Gordon paper in this second stage includes a series of lagged price terms in addition to
the standard LSW explanatory variables, so that the NRH-GAP model encompasses the
instantaneous-adjustment model. Analysis not only shows that these lagged price terms
contribute to the estimated fit, so that the inclusion of a GAP process provides a
statistically superior model, but also demonstrates that both unanticipated and anticipated
nominal income growth influence output significantly when these terms are included.

However, despite the literature documenting the theoretical implications of
nominal wage and price inertia, and the empirical evidence given to establish its practical
relevance, there has been, and remains, an aversion to the incorporation of wage/price
stickiness into macromodels by some economists. This aversion is often justified on the
grounds that if nominal inertia causes signiﬁcant real costs, then agents would have the
incentive to reset wages and prices more frequently to eliminate the -inertia and the
associated costs (the "Barro critique"). Despite the widespread acceptance of the fact that
wages and prices do not adjust instantaneously, there still remained a need for
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interventionists to establish theoretic explanations for the existence of nominal price and
wage stickiness. In sections 2.2 and 2.3, I turn to some of the attempts that have been
made in the literature to establish such explanations.

The role of wage-setting institutions

The second front on which policy activists have progressed in the debate on the
effectiveness of government policy is through the analysis of the causes of real rigidities
that may exist in pricing and wage setting behaviour. Theoretic explanations for a lack of
responsiveness in the markup of prices over wages and in wage level determination for a
given price in the face of output fluctuations provide further support for the contention
that policy can have significant real effects (these relate to low values of o and B in the
Blanchard illustration above). The literature in this area has also developed rapidly in
recent years, especially on the explanations for real rigidities in wage setting (low B).(S)

Much of this interest developed through the seventies as economists searched for
an explanhtion for the observed fact that, following the oil shocks, some economies
suffered more in terms of higher unemployment and higher inflation than others. Attention
focussed on the flexibility of the labour markets, and the differences that exist between
the supply-side institutions of the different countries. In this way, economists hoped to
identify the means by which the consequences of recession were incorporated into
decisions in some countries to ensure supply side adjustment could take place relatively
painlessly. A good example of this approach is provided by Gordon (1982b, 1983) in
which a comparison of the macroeconomic performance of Britain, Japan, and the US is
made in the light of the historical development and institutions of the countries. This
comparison emphasises the dual role of wage setting in the achievement of
macroeconomic efficiency and the resolution of conflict over income shares; while highly
responsive wages are conducive to efficiency, they can also result in high negotiation and
strike costs. A variety of sociological and historical differences are presented to explain
the differing extents to which one of these objectives is subordinated to the other in the
three countries. It is argued that the greater degree of equality, the tradition of hierarchical
social relations, the homogeneity of the workforce, and the degree of integration of
economic and social life has enabled Japan to develop institutions geared to efficiency
rather than the resolution of disputes, in contrast to Britain and the US. Gordon also
considers the development of unionism to be important; the gradual formation of many
small craft unions in the UK contrasts with the US experience in which intensive
unionisation (after the 1935 Wagner Act) generated large industrial unions in key
industries. Gordon argues that this process has contributed to higher perceived costs of
negotiation in the US and the development of three-year contracts, resulting in slower
wage adjustment in the US than either Japan or Britain.
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Similar themes are to be found in Flanagan, Soskice, and Ullman (1983),
McCallum (1983), Bruno and Sachs (1985), Newell and Symons (1986), Bean, Layard
and Nickell (1986), Calmfors and Driffill (1988) and in Freeman (1988). In these, it is
argued that the institutional setting of wage negotiations> can magnify or dissipate the
conflict caused'by‘ the pufsuit of different objeétives by different groups. In tum, this will
influence the structure and the intensity of bargaining experienced across the economies,
and this feeds through to their overall economic performance. From these studies, it is
also clear that it is the inter-relations between different institutions within each economy
which are important in determining the macroeconomic performance of the countries. For
example, while strong labour organisations are frequently cited as a contributory factor in
the relative economic success of Austria and West Germany, economies such as the
Netherlands and the UK performed less well despite the existence of strong unions in
these countries also. In fact, it is the interaction of this strength with employers’ power,
the degree of centralisation, the extent of political and social consensus, and so on, which
has resulted in the diversity in the economies’ achievements. Clearly then, labour market
institutions which contribute to the successful macroeconomic performance of one country
may not be helpful if exported in isolation to another. However, the literature does serve
to focus attention on aspects of the labour market which contribute to real rigidities, and
may suggest areas in which govemments can improve the resilience of the economy to
shocks, through the establishment of formal or informal lines of communication, through
labour relations legislation, and so on.

In section 2.4 below, I review some of the recent work on wage setting,
concentrating on union-based models of the labour market since these seem particularly
pertinent to the UK. Thesec models have been used in the literature to illustrate a number
of potential sources for real rigidities in the UK, and these are also described. Section 2.5
then tumns attention to the issue of disaggregation and notes the impact of decentralisation
in wage and price setting decisions on nominal rigidity. The related issue of expectations
and inter-sectoral communication is also addressed in this section, while the significance
of corporatism and the coordination of decisions is discussed once more in the concluding
comments of section 2.6. Together, the literature in these areas provide a useful insight
into the features and institutions of the labour market which might generate real
inflexibilities in the UK, and perhaps suggest a combination of supply side policies which
would help to eliminate them. First however, in the following two sections, I return
attention to the causes of nominal inertia in prices and then in wages.
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2.2 On the nature and causes of price inertia

As mentioned above, many of the macroeconomic analyses carried out involving
nominal inertia have simply impdsed the phenomenon on the grounds that empirically
agents are not observed resetting prices or renegotiating wages at every instant. In others,
the inertia is derived endogenously, assuming there to be costs involved in adjusting
prices. In this section, I consider in more detail the possible sources of price inertia
suggested in the literature. To begin, I shall look at the inertia generated by adjustment
costs, noting how these might affect price responsiveness and the possible sources of such
costs. Next, I shall tum to some alternative sources of price inertia not based around
adjustment costs. In each case, I shall comment on the extent to which governments can
influence inertia generated in these ways. '

Modelling firms’ response to adjustment costs

Barro (1972), and Sheshinski and Weiss (1977) (BSW) provide clear illustrations
as to how adjustment costs (of whatever source) make instantaneous adjustment of prices
sub-optimal and reduce responsiveness. In the Barro paper, price adjustments, of whatever
size, incur a lump-sum cost, perhaps corresponding to the simplest notion of adjustment
costs in which there is a fixed administrative cost in changing price lists and catalogues,
informing dealers, etc. Assuming that the firm adopts the strategy of adjusting prices
when demand achieves chosen "ceiling" or "floor" levels (termed the "(s,S) rule"), Barro
demonstrates that, in the face of random demand shocks, the expected value of price
change is proportional to any shock, with the coefficient of proportionality (inversely)
related to the size of the adjustment cost. Sheshinski and Weiss extend these ideas to the
case where there is general price inflation which is fully anticipated. In this paper, the
firm chooses both the timing of price change and the price level through the maximisation
of an objective function involving the (discounted) stream of future real profits. Real
profits are themselves dependent on the price of the firm’s output relative to the aggregate
price level (which rises according to the known constant rate of inflation), and on a fixed
(real) lump sum cost of adjustment incurred whenever prices are altered. The optimal
strategy for the firm in these circumstances is again of the "(s,S)" variety, with the firm
raising the real price to S whenever it falls to the floor of s. Given that the general price
level is rising at a constant rate, price adjustment occurs at regular but discrete intervals,
following finite periods during which price is held constant. Again the size of the
adjustment cost is shown to be (inversely) related to the frequency of price adjustment,
while changes in the rate of inflation are seen to have an ambiguous effect- on the
frequency. (An example is provided to illustrate how higher levels of inflation can be
associated with reduced price adjustment, although it is noted that a positive association,
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which is perhaps more intuitively reasonable, might be more likely in practice).(6) As we
shall see in Chapter 4 (section 4.2), the optimality of the (s,S) rules for price adjustment
can also be established in a stochastic framework; see, for example, -Sheshinski amd
Weiss (1982) or Danziger (1984) Although the mathemaucs of the analysxs become more
‘complxcated in these circumstances, this generahsanon prov1des the model with more
practical relevence. Indeed, it is precisely this model which underlies the empirical
analysis of nominal wage adjustments in chapter 4.

The assumption of lump-sum adjustment costs is realistic in the sense that their
presence can explain the discrete jumps in prices (and wages) that are seen to occur in
practice. However, some economists may prefer to incorporate adjustment costs in a more
tractable way through the use of a quadratic cost function. Here, a firm is penalised by
both deviations of actual levels from target levels, and by rapid adjustment. The
popularity of this form is based on the fact that, although the desirable property of
discrete price movements is lost, the standard Partial Adjustment Mechanism (PAM) can
be derived from this base. In this, the size of the influence of the (one) lagged dependent
variable (1dv) will depend on the cost of adjustment relative to the cost of being out of
equilibﬁum.(7) Pagan (1985) provides an interesting review of the usefulness of the PAM,
and in particular considers the relevance of the ordinary (one 1dv) PAM when the target
variable itself exhibits growth. Working from an alternative quadratic cost function in
which adjustment of the control variable is penalised when it deviates from a given rate
of growth, Pagan argues that the ordinary PAM will often need to be augmented by a
term reflecting this trend growth, and goes on to consider various options for doing this.
As an illustration, it might be argued that an industry which experiences frequent price
change might set up institutions which facilitate these changes, so that costs of adjustment
will be incurred only when extraordinary price adjustments have to be made. If we
imagine that mechanisms are installed progressively to keep adjustment costs low as
increasingly larger shocks are experienced (in times of rising inflation, say), then it might
be sensible to model the rate of price change over which costs are incurred as that which
was experienced last period. In this case, the cost of adjustment, C, are given by

C = a( pp; ) + b( Prpy.1-8)>

where pt* is the target level of the control variable, p;, and g, = trend growth = (p;_;-
Pt.2)- Minimising C with respect to p, gives

py = (a/(a+b))p," + (2b/(a+b)).p, 1 - (B/(a+b)).p, o
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Here it is clear that the relative size of the adjustment costs (given by b/(a+b) ) is
still important in determining the extent of inertia, but that a second 1dv must also be
included to capture the complete dynamics of adjustment. This follows from firms’
recognition that they can set up institutions to reduce the cost of successive price
adjustments, and therefore shift the burden of adjustment to earlier 'pen'ods. This shift
introduces a cyclical element to the time-path of prices which would be picked up only
with two lagged dependent variables in applied work. In the empirical work of chapter 6,
we use the size of the estimated coefficients of price equations estimated for 39 industries
to obtain measures of price inertia in those industries in éxactly this way. As the
discussion above indicates, although the PAM approach to modelling costs and dynamics
can be justified at the level of the firm through the firm’s desire to minimise quadratic
adjustment costs, its main advantage is in its tractability. Moreover, when working with
more aggregated data, this approach seems more reasonable than the (s,S) approach,
which perhaps models the decision making of an individual firm more realistically.
Certainly the PAM approach provides a very reasonable interpretation of the coefficients
which can be obtained in industrial analysis, however, and it is for this reason that it is
employed in the analysis of industrial price inertia in chapter 6.

These papers not only provide a rationale for less-than-instantaneous price
adjustment, then, but also suggest that complicated dynamic time-paths can be generated
by these costs, according to the (algebraic) form in which costs are incurred.(8) Moreover,
the extent to which these costs are firm- or industry-specific may provide a possible
justification for desynchronisation of price-setting ( giving a justification for staggered
price- or wage-setting, as in the wage contract papers noted earlier). To understand which
of these algebraic forms is most likely to be true in the real-world, and whether costs are
predominantly sector-specific, it is clearly necessary to know the source of the adjustment
costs, and it is to this that I now turn.

The source of price adjustment costs

The idea that price rigidities can adversely influence macroeconomic performance
is not original to the "policy-effectiveness" debate of the 1970’s. The discussion on the
importance of "administered" prices, associated with the US economist Gardiner Means,
centered around exactly the same argument applied to the recession of the 1930’s. The
precise nature of "administered" prices has been only ambiguously deﬁned, although they
have frequently been contrasted with prices determined by the forces of supply and
demand, so that administered pricing has been generally linked with less than perfect
competition, and specifically oligopoly, in the product market.
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This possible link between price responsiveness and the degree of market power
enjoyed by price-setters has been widely discussed, although the form of this relationship
remains to be fully explored. So, for example, Okun’s (1981) description of-the
administered price hypothesis explains price unresponsiveness in terms of an informational
syStein amoxig bligopolists that allows them to éngage in tacit collusion. Here, competitors
want to maintain some degree of profitability over the pure-competition level, and make
an implicit agreement not to react to demand change with price responses. The more
competitors that there are in a market, the more likely this arrangement is to break down,
so that under this description we expect there to be a positivé relation between market
power and price inertia. Domberger (1983), on the other hand, considers the degree of
inertia to be dictated by the costs of being in disequilibrium set against the costs of price
change (as described above to obtain a (one ldv) PAM). He argues that the most
important element of the adjustment costs is the subjective evaluation made by the firm of
the consequences of adjusting its price, and that this element will be lower for firms
operating in highly-concentrated industries than those competing against many rivals. The
idea here is that firns in highly-concentrated industries are likely to enjoy higher
profitability,and that such industries are therefore more likely to exhibit price-leadership
than more fragmented ones. Equally, firms in tightly oligopolistic industries will be better
able to inform competitors of their pricing policies by means of pre-notification schemes
and press announcements. These characteristics of oligopolistic industry represent
institutionalised modes of behaviour which reduce the subjective costs of price adjustment
to the firms in that industry because of the ease of disseminating information on prices,
and the associated reduction in uncertainty. Hence Domberger suggests that price response
might be expected to be more rapid in highly-concentrated industry than in industries with
many competitors.

In fact, Domberger (1979) provides some empirical support for his view of the
way in which industrial concentration effects price responsiveness in an investigation of
pricing in twenty-one manufacturing sectors of the UK economy. In this study, price
equations containing one lagged dependent variable are estimated for each of the sectors,
and the estimated coefficient on the lagged dependent variable used as a measure of pﬁce
inertia in that sector. A second regression analysis is then undertaken to investigate the
association between price inertia and the level of industrial concentration in these sectors,
and a significantly negative relation between these factors is identified. Some discussion
on the appropriate econometric methodology to be employed in a two-stage analysis of
this kind followed in Winters (1981) and Domberger (1981), but the main conclusion of
the study was upheld, thereby confirming Domberger’s view of the (positive) impact of
concentration on price responsiveness. It is noted that Mean’s advice to the US
government to implement strong anti-trust legislation in order to increase the
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responsiveness of prices would, according to Domberger’s results, have had quite the
opposite effect.

While the administered price hypothesm, and the associated link between market
power and price inertia, have been hlstoncally important, the contnbutlon of Okun (1981)
has probably been most influential in raising the question of the determinants of price
inertia at the microeconomic level in recent years. In this book, many price-setting
practices, observed in the real-world but often abstracted in economic theorising, are
explicitly noted, and a theory of price-setting put forward to accommodate them. For
example, Okun explicitly notes the effects of the firm’s intemal structure on the price-
setting decision, recognising that many of the elements involved in this process are
simplified and mechanised so that they can be "monitored and enforced by top executives
and taught and delegated to subordinates” (p. 170). These considerations are used to
explain a variety of observed behaviours, such as the use of backward-looking information
in the construction of cost measures or the use of a "normal cost" yardstick, which appear
anomalous in models which do not take Okun’s more global view as "pricing as the
product of an information system". More importantly here, this view also provides
insights into the causes of price unresponsiveness. In the market, Okun’s view emphasises
the extent of heterogeneity in goods and services, and notes the complex nature of the
purchase of many goods, often involving a variety of delivery, repair, and other post-sale
servicing arrangements. Okun notes that there are some commodities that are traded in
markets which can be subjected to "standard" economic analysis: goods for which there
are many buyers and sellers, which are homogeneous or easily-gradable, and which can
be stored at low cost are frequently traded in "auction" markets in which agents take the
price set by a market-clearing auctioneer. But much more prevalent are goods whose
prices are set by the seller, and which are sold to the buyer after some sort of shopping
process. In these "customer" markets, the heterogeneity of products and the costs incurred
by the buyer become most important, so that some means of reducing search and
information costs will be introduced. Okun argues that, in a situation where many
purchases are likely to be repeated subsequently, firns will have an incentive to keep
prices unchanged, even in the face of variations in demand, in order to encourage repeat
customers. The high search and information costs involved in shopping, and the
information obtained from previous purchases, mean that repeat purchasers are likely to
have a discontinuous elasticity of demand for a firm’s produci, so that firms will
rationally maintain price levels in the face of demand change. Moreover, by pledging
continuity of an offer, sellers encourage buyers to become more reliant on the information
contained in previous purchases. Through this reliance, repeat shoppers become more
common and sales become more predictable, thereby reducing difficulties in production'
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scheduling and minimising inventory costs for the firm. Such a view of the sale and
purchase of products provides a rational for a variety of observed behaviour in which
firms simply attempt to convince consumers of their dependability and reliability.
Examples of such behaviour include the widespread use of after-sales service
arrangements, fixed-time price scheduling, pre-notification of price change, commitments
to "match" competitors prices, and the setting of prices as a mark-up over costs.
Moreover, this view suggests that the prevalence of price unresponsiveness is widespread,
and generated by the very process of shopping for goods. This means of course that there
is little scope for government intervention for its reduction. -

Alternative causes of price inertia

The ideas suggested in the paragraphs above provide an explanation for rigidities
in a wide range of industries based on realistically-described adjustment costs, but
explanations also exist which are not based on these costs. These explanations can be
grouped into three broad categories, all of which call on the fact that output is not
homogenecous and is produced by many uncoordinated units. The first group of
explanations takes up this fact to note that individual firms’ decisions are made against a
background determined by an aggregation of outcomes of other firms® decisions. These
feedbacks constitute what many economists would consider the effects of disaggregation,
and the inertias generated in this way are considered in section 2.5. The second group of
explanations is closely related to the first, but concentrates on the uncertainty associated
with disaggregation, while the third group emphasises the interrelations that exist between
firms in the process of production and the inertia that results from here. I elaborate on
the latter two groups in the paragraphs below.

The importance of uncertainty in price inertia is well described in Gordon (1982,
1983). Here it is noted that, in an economy with many heterogeneous products, there may
be difficulties simply in interpreting economic "news". The heterogeneity of products, and
the resultant multiplicity of markets, means that information on any shocks will be
imperfect. An individual firm will be unable to perfectly distinguish between aggregate
and local shocks, but will have some information available to them in the form of
changes in input prices and changes in the demand for its output. Gordon demonstrates,
using an analysis similar to that of Lucas (1973), that in such a situation the
responsiveness of a monopolist to any observed demand shift will depend on the ratio of
the variance of past local demand shifts to the sum of the variahces of past local and
aggregate demand shifts, and on the equivalent ratio for cost shifts. This argument
emphasises the ease with which information can be extracted from observable shocks and
incorporated into pricing decisions when there is uncertainty; relatively high uncertainty
will be associated with relatively sluggish price adjustment. Similar arguments are found
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in Nishimura (1986) where the problem of incomplete information is compounded in a
monopolistically competitive market, where "erroneous" price responses are further
penalised by a loss of demand to competitors. Here, it is shown that prices will become
more unresponsive as the elasticity of demand becomes more elastic. Gordon argues that
this source of inertia complements that suggested by Okun, providing an expianétidn for
the existence of different degrees of inertia at different times for the same economic
agents. Hence, the price responsiveness of firms in Israel or in various Latin American
economies has been seen to rise rapidly during recent experiences of hyperinflation, and
this Gordon explains with the idea that firms increasingly iﬁterpret observed nominal
demand increases as the result of economy-wide shocks.

Clearly related to the difficulties involved in interpreting "news" are the
difficulties involved in planning production to meet uncertain future demand. On this
issue, Blinder (1982) recognises the importance of inventories as another possible source
of price inertia. Here it is noted that when output can be stored, firms make a joint
decision on how much to produce for inventories, and how much to sell out of
inventories. In these circumstances, a negative sales shock can be met partly by reduced
production and partly by accumulating stocks; prices will remain unchanged according to
the extent to which output is storable, and to which the shock is expected to be only
transitory.

Another group of explanations for price inertia which are not reliant on costs of
adjustment involves the interaction between firms in the production process. So, for
example, Gordon (1981) also comments on the possible influence on price responsiveness
of an industry’s position in the chain of production. In this he argues that the producers
of final goods will obtain information relevant to price-setting (eg. expansionary policy)
first, and that these will therefore be more responsive than others earlier in the production
chain, who leam about events only with a delay as the information filters down the
production chain. Equally, those sectors which directly supply goods and services
demanded by the government sector might be expected to respond most quickly to
government policy; so, for example, an expansionary fiscal policy aimed at improving the
economy’s infra-structure might be expected to show first in the price responses of the
construction industry. This suggestion is in contrast to that presented in Blanchard (1987)
where the price equation of the output of the final stage of a production chain is shown to
exhibit considerable inertia, as the individual lags at each stage of the process accumulate.
As an illustration, Blanchard considers a process where the price. of output from each
stage of production is related to the current and lagged price of output from the last stage.
In this set-up, although adjustment is complete within two periods in any single step of
the chain, the price of final output will depend on the cost of inputs to the first stage from
many periods previous, with the mean lag linearly dependent on the number of links in
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the production chain. These suggestions do not provide an explanation for the original
source of the inertia (introduced through the lag term), although if the period in question
lasts just one month, say, then the fact that production takes time may help justify this
assumption. However, the paper does make clear the fact that small degrees of inertia
generated by the individual decision-maker can result in signiﬁcanf and long lags in
adjustment in the economy as a whole.

Similar conclusions are derived in a related model in Blanchard (1982). Here,
prices from each stage of production are dependent on the current price of output from
the previous stage. However, it is also assumed that all pn'ces- are fixed for two period,
with firms in alternate links in the production chain resetting prices at the same time (i.c.
firms at stages 1, 3, 5,... reset prices at time t+1, t+3, t+5,..., while firms at stages 2, 4,
6,... reset at t+2, t+4, t+6,..). Inertia here is imposed on the model through this
mechanical structure, although Blanchard argues informally in his (1983) paper that the
presence of many sector-specific shocks (relative to the number of aggregate shocks)
could justify a structure of this sort in a world such as that described by Sheshinski and
Weiss (see earlier). The solution to this model is very similar in form to those to be
discussed in section 2.5 below in which firms interact indirectly via economy-wide
aggregates rather than directly through'the provision of intermediate inputs as here. This
solution shows that in these circumstances even small departures from perfect
synchronisation can generate substantial price level inertia. Further, given the timing
decisions of others, no agent has an incentive to change his own timing decisions. In this
sense then, the mechanical desynchronised structure imposed on the model is a stable one,
and the conclusions reached are therefore more robust.

These explanations of price unresponsiveness are again based very much on the
characteristics of the production and of the selling process. Like the earlier justifications
for adjustment costs, there seems to be little scope for direct government action to
influence the degree of price inertia generated from these sources. Given that price inertia
appears to be an economic fact of life then, it is natural to ask whether governments can
influence nominal inertia through wages? It is to the sources of this type of inertia, and to

the answer to this question, that I now tum.

2.3 On the nature and causes of nominal wage inertia

In many ways the following discussion on the causes of nominal wage inertia
mirrors that of the previous section and many of the arguments related to price level
inertia are applicable here too. So, for example, I begin this section with a brief
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description of the literature examining the process of wage bargaining and the costs
involved in adjusting nominal wage levels. This is followed by a comment on the
institution of open-ended contracts in which it is argued that the (5,S) framework
discussed above is relevent also to nominal wage adjustment. These two subsections raise
again the idea of adjustment costs, the former concentrating on lump-sum costs, and the
latter emphasising the costs of being out of equilibrium, showing the introductory
comments of section 2.2 to be equally valid here. Finally I note the potential impact of
uncertainty on wage adjustment as described in the literature on wage indexation, and
again parallels with the price adjustment literature can be drawn. ‘

Sources of costs in adjusting nominal wages

To understand the nature of adjustment costs incurred when wages are reset, we
need to have some understanding of the process of wage-setting and pay negotiation.
Clearly, wage negotiations, whatever the type of bargaining arrangement, will involve the
collection of relevant data, the co-ordination of representatives of all the parties to the
negotiation, and the general maintenance of a bargaining machinery, all of which will
generate costs according to the frequency with which negotiations take place. Further,
whenever new scttlements are made, the dissemination of the news, the adjustment of the
payroll, and the effort expended in implementing the changes will generate additional
costs. The resources consumed in the negotiation process, and the administrative costs
associated with implementing a new settlement described above are relatively clearly
defined. More ambiguous, however, are the issues which relate to the bargaining process
itself, and which centre around the fear of, and the expected costs involved in, negotiation
breakdown and the possible deterioration of industrial relations incurred through resetting
wages.

A basic requirement for a bargaining process to occur is a lack of knowledge on
the part of one or both of the parties; perfect knowledge means that both parties will
immediately choose their optimum positions, and no bargaining need actually take place
at all. Some insights on how economists have attempted to approximate reality in the
introduction of imperfections in information collection and processing is given in the
literature on strike activity. For example, Turk (1984) recognises two main approaches to
the explanation of strikes: the "bargaining approach” and the "institutional approach”. In
the bargaining approach, associated with Zeuthen (1930), Nash (1950), and Cross (1965,
1969), there is explicit consideration of the bargaining process és agents form wage
claims in successive rounds of negotiation according to the (discounted) value of utility
over the contract. This utility depends on the size of the eventual settlement, the financial
cost of each new round of negotiations, expectéd concession rates, and the financial cost
of a strike to each party. From such a framework, conditions can be derived under which
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one or both of the parties believe it to be in their interest to call a stoppage, via a strike
or a lock-out. These conditions emphasise the importance of differences of opinion
between the parties about the variables relevant to the wage bargain, arguing that
stoppages will occur more often when the degree of uncertainty about these variables
rises. In addition, those variables affecting the size of the bargaining zone and the rate at
which each party expects the other to concede will also be influential.

The above approach develops stoppagé behaviour from an information structure
which treats the parties symmetrically; in contrast the "institutional approach”, associated
with Ashenfelter and Johnson (1969), works from an information structure which
sacrifices symmetry to incorporate features into the theory which its proponents believe to
be more realistic. Here, an initial aspiration wage is set down by the rank and file
members of the union at the beginning of negotiations, based on a less-than-full '
information set. Both the union leadership and the management face a full information
set, so that both recognise the extent to which the initial aspiration wage diverges from
the optimum wage. Of course, the union leadership can try to persuade the rank and file
to alter their aspiration wage, but if persuasion fails, then rather than risk a decline in
their political appeal and power by signing an agreement at odds with the aspiration
wage, the union leadership will incur a strike. The effect of the strike, according to this
approach is to lower the rank and file’s expectations, a process which will continue until
the leadership feels that the aspiration wage has fallen sufficiently close to the optimum,
when an agreement can be signed and the strike ended. From the management’s point of
view, negotiation involves a simple choice at the beginning of the process: accept the
initial aspiration wage and avoid a strike, or reject this wage, thereby incurring strike
costs, but lowering the eventual wage settlement. Assuming that the management makes
this choice according to the principle of profit maximisation, the propensity to strike will
be positively related to the gap between the initial aspiration wage and the optimum
wage, and to the rate at which rank and file expectations decline, but negatively related to
the costs of a strike to the management.

The two descriptions of the bargaining process explained above suggest a wide
range of possible influences on the costs of wage setting. So, for ekample, given the
above discussion we might expect the intemal characteristics of an industry to influence
the financial costs of negotiation and the expected breakdown costs. Features such as the
use of payments-by-results, the operation of shift work, the recognition of unions in
bargaining, the number of trade unions involved, the use of formal agreements or joint
consultative committees in agreements, the existence of a closed shop, and the size of the
work unit will all be important, affecting communication between bargaining parties and

the size of the bargaining zone.®)
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Factors affecting the union’s propensity to strike, through their effect on the
union’s concession rate during the bargaining process or on the rank and file’s initial
aspiration wage, for example, might include the availability of job opportunities elsewhere
in the economy, as illustrated by the unemployment rate, the level of unemployment
benefits, or the level of strike funds (measured, for example, through trade union
membership). Despite reservations as to the feasibility of a strategy of leaving a firm to
become unemployed (see Binmore, Rubenstein and Wolinskey (1985)), it seems
reasonable that high unemployment rates, low levels of benefit, or small strike funds
could reduce unions’ desires to negotiate. '

Also, the extent of recent strike action elsewhere in the economy may affect a
union’s propensity to strike in any one industry. The "institutional" view of negotiations
stressed the importance of political appeal to the union leadership; union officials may not
want to be seen as less active than those in other industries, so that during periods of
militancy they may be more inclined to respond to differences between the rank and file’s
aspirations and the optimum wage by calling a strike, rather than by attempting to
persuade members to alter their aspirations. The effect that this would have on negotiation
frequency is ambiguous, however, because while the leadership may feel that it also ought
to be more active in wage negotiations at these times, it may take the attitude that
negotiations should be avoided so as not to put itself into the position of having to call a
strike to maintain prestige.

The cost of a strike to the employer will be well described by profit levels, so
that unions may engage in more negotiations when profit levels are high and the employer
is least inclined to incur a strike. In a similar way, we may expect inventories (as a
proportion of sales, say) to be influential too, with low inventories raising the cost of a
strike to employers, and reducing the expected cost of a strike to unions, while variation
in the demand for the industry’s output over the year (and indeed in worker’s expenditure
commitments) will introduce seasonality to negotiation costs.

Finally, the importance of incomes policies in affecting the frequency of wage
settlements should be noted. Accommodating the type of incomes policy used in the UK
over the last twenty to thirty years within the context of the bargaining process described
above is not difficult. The fear of losing govemment contracts during voluntary "twelve-
month", or "freeze" policies, or the direct costs involved in breaking the law during
compulsory policies raises the cost of negotiation during periods of policy directly.
Perhaps more interesting, however, is the idea put forward in Turk (1984) that "ceiling"
incomes policies, insofar as they are successful, may work to reduce the bargaining zone,
and thereby reduce expected strike costs, increase negotiation frequency, and improve
wage responsiveness. If this is true, it is clear that incomes policy may serve to
coordinate wage setting across different sectors of the economy and, to the extent that the
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success of corporatist economies described in section 2.1 is associated with coordination
of wage settlements, this point highlights one of the potential gains to be achieved from
an active government policy on incomes. We return to this issue in section 2.5, and

subsequently in the empirical work of chapter 4.

Open-ended contracts

The above considerations on wage setting describe the possible sources of lump-
sum adjustment costs in negotiations over pay, but equally relevant to the decision to
renegotiate are the costs involved in being out of equilibn’um; As the conditions under
which the previous wage was negotiated change, it is likely that the wage achieved in the
negotiations may become increasingly inappropriate. As we saw in the previous section,
control theory tells us that in these circumstances, a state-contignet rule should be
followed in which the contract expires when relevent variables reach a critical limit (the
(s,S) rule). If these relevent variables change stochastically over time, then contract
lengths will also be stochastic, and wages will be set in a system of open-ended contracts.
Once more we refer to chapter 4 for more details of this framework, but here we note
that this approach is well illustrated in a paper by Pencavel (1982). In this, micro-data on
the frequency and the size of wage change in the British coal industry from 1948 to 1975,
is used in an attempt to first explain the probability that wages will change in any period,
and then, given that change occurs, to explain the magnitude of the change. The
methodology employed by Pencavel was to estimate the probability of wage change
taking place through a Probit equation, and then to insert the reciprocal of the Hill’s ratio,
obtained from the Probit estimation, into a standard regression of the rate of change of
wages on a set on regressors over those periods when wages were negotiated.(lo) No
theoretical explanation is given over the choice of regressors (namely, the percentage
change in retail prices, the unemployment rate, some incomes policy dummies, the
percentage change in coal prices, and percentage change in coal output per man shift)
except that these represent “"the variables most often used to account for wage changes at
the aggregate level,..... augmented with two industry-specific variables" (p.151).

In fact, while the methodology employed here constitutes a significant advance on
previous work, the results obtained are a little disappointing. Of the variables used, only
inflation and the dummy relating to "wage-freeze" incomes policies were shown to
significantly influence the probability of renegotiation, although it is shown that the
omission of the Hill’s ratio from the wage equation noticeably alteréd the other estimated
coefficients. Possibly by limiting aralysis to just onc industry, and especially a
nationalised industry, the explanatory power of the model is lost beneath industry-specific
factors. Alternatively, the choice of a relatively unsophisticated set of explanatory
variables may be the problem. In either case, while these specific results are not



\
heartening, Pencavel’s paper does highlight the simultaneous nature of the decision to
enter negotiations over wages and the choice of a wage bid. Further, the method is able
to accommodate (indeed, is based around) the notion of wage-setting through open-ended
contracts, and given the widespread use of such contracts, in the UK at least, this will
provide a useful base for future empirical investigations.

The influence of uncertainty

Finally, mirroring the arguments presented on the causes of price inertia, it is
noted that the difficulties involved in wage setting decisions when faced with imperfect
information may also generate unresponsiveness. Many of the efforts in this strand of the
literature have been inspired by Gray’s (1976, 1978) papers on indexation and contract
length. In these a simple macroeconomic model is developed incorporating a labour
market in which employment is demand determined and in which wage rates are set in
contracts alongside an indexing parameter and a termination date for the contract.
Working on the assumption that agents will want to minimise a loss function dependent
on a fixed (and unspecified) cost of recontracting and the (squared) deviation of output
from the level obtained in a frictionless economy, Gray establishes that, for a given
degree of wage indexation, increased variability in either real or monetary shocks will
reduce the optimal contract length. This "variability in shocks" is interpreted as
uncertainty. In addition, increases in the costs of negotiation will increase contract length,
while increased use of wage indexation will reduce the need to renegotiate and lengthen
contract duration.

A variety of papers have appeared in which Gray’s model has been modified, and
her conclusions on the effects of indexation updated (see, for example, Cukierman (1980),
or Blanchard (1979)), but the results on contract length have generally been accepted. One
exception to this is the work by Fethke and Policano (1982, 1984) in which Gray’s
analysis is taken further, describing the determination of contract length in a model in
which the extent to which contracts in different sectors will be staggered over time is also
examined. Gray’s conclusion that the variability of monetary or real shocks, the degree of
indexation, and the costs of negotiation all influence the optimal contract length is
supported, although here sector-specific shocks between sectors are also seen to be
influential (an increase in the variability of these shocks again reduces contract length.)
Further, it is demonstrated that while these conclusions hold whether or not staggering of
negotiations occurs, when staggering is present, then the optimal cbntract length will be
positively related to the degree of desynchronisation that exists.

As pointed out in Canzoneri (1980) and McCallum (1983), the effect of
uncertainty on contract length, and hence, wage fiexibility, will feed back into the policy-

effectiveness arguments noted earlier: with the existence of wage inertia, the govemment
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is able to stabilise output around its natural level via appropriate policy; however, this
policy will also stabilise prices and encourage longer contracts to be drawn. On choosing
between policy options, therefore, the stabilisation of output must be weighed against the
introduction of further wage inertia to the system.

These first attempts at a theoretical explanation of negotiation frequencies have
received some empirical validation in the work of Christofides and Wilton (1983), and
Christofides (1985). In these, data on the length of contracts struck by a sample of
bargaining groups in Canada is analysed from the mid-sixties and through the seventies.
Uncertainty over prices, measured on the base of sliding régressions on the rate of
inflation and on the rate of change of MI, is entered into (linear) regression equations
explaining these contract lengths, and is shown to have a significantly negative effect,
providing "clear and convincing evidence that contract lengths shorten as inflation
uncertainty increases.” (1983, p.319) Certainly these results demonstrate that there are
systematic movements in the length of contracts to be explained, and I shall retumn to this
empirical work later, in chapter 4, to ask whether the methodology employed could be
improved, and whether the conclusions reached are justified.

To summarise then, in the literature there have been three relatively distinct
approaches to explaining the frequency of wage negotiation (and hence the extent of
nominal wage inertia). The first emphasises the perceived costs of negotiation, the second
highlights the simultaneity of the decisions of when to alter wages and by how much, and
the third emphasises the importance of uncertainty. In fact, all three of the approaches
have the concept of cost minimisation at their core, and later in the work (in chapter 4), I
hope to demonstrate that these "distinct" approaches can be accommodated within a single
theoretical framework. First, however, I complete my overview of the causes of inertia at
the level of the decision-maker by considering what we mean by inertia in real wages,

and what might cause this phenomenon.

2.4 Labour market models and real wage rigidity

In section 2.1, it was noted that the effectiveness of policy that can be derived in
simple macromodels involving nominal wage and price inertia would be enhanced if there
were also real rigidities in pricing and wage setting decisions. Speéiﬁcally, in the simple
model set out in expressions (2.1)-(2.3), policy is more effective for given nominal wage -
and price rigidities as o and  become smaller. These represent respectively circumstances
where the price markup over wages is unresponsive to demand change, and where real
wages, set in bargains over nominal wages for a given price level, are unaffected by
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demand. The significance of these issues is made particularly clear in Blanchard (1983,
1986), where a model of a similar structure to that at (2.1)-(2.3) is derived, but with
inertia introduced mechanically through staggered wage setting and pricing decisions (so
that wages are set in t, t+2, t+4,... and prices at t+1, t+3,‘ t+5,...). In this, an increase in
money supply generates a desire in price setters to raise the markup. Equally, however,
wage setters desire a higher real wage. Both of these desires can be fulfilled in
Blanchard’s framework, as the average markup and the average real wage are higher in
turn as the decision taking alternates between the two groups with a stagger. Nominal
prices and wages arc pushed up in tum, in a wage price spiral, until they have both
increased in proportion to nominal money, so that real money balances, and output, are
back to their previous level. The adjustment process is quicker the more responsive
pricing and wage setting decisions are to the increased demand at each stage. .

As the above description makes clear, rigidities in pricing and wage setting
decisions can be treated symmetrically, both helping to explain adjustment speeds and,
hence, the extent of policy effectiveness. Much of the recent literature on the supply side
has concentrated on labour market issues, however, not least because there appears to be
more scope for policy manipulation here than in the product market. For these reasons, I
shall also concentrate on the causes of real inflexibilities, or rigidities, in wage setting,
leaving discussion of the effects of demand on prices until the empirical work of chapters
5 and 6.

Sources of pressure on the real wage

Many of the labour market models underlying the macroeconomic debates of the
1970’s had relatively unsophisticated micro-foundations, with the market for labour often
treated like a commodity market, and the equilibrium real wage given by the intersection
of the demand and supply curves for labour, assumed to be of normal shape. In looking
at the causes of real wage inertia, we clearly require more realistic models of the labour
market, and in recent years, there has been a great deal of research effort invested into
just this area. It is to this literature that I now turn, noting some of the recent
developments before looking at the ideas that they suggest on the causes of real wage
rigidities.

Nickell (1984) observes that "work on wages has been dominated by the Phillips
curve paradigm with the labour market firmly in the background”, and argues that in fact
wages, and the forces that influence them, can only be sensibly considered with their
"natural market partner”, employment, and in a framework based around the workings of
the labour market. Of course, Lipsey (1960) had given some theoretical backing to the
Phillips curve relationship, and Lucas and Rapping (1969) set out an analysis in which
labour market relations are derived from individuals’ optimising behaviour. Equally,
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efforts to model explicitly the microeconomics of the labour market were made in the
"implicit contracts" literature of the mid-1970’s, and further insights were obtained
through the "search” literature and the "efficiency Wage" models of the labour market.
1n However, the absence of a central role for unions in these approaches continued to
raise doubts in some economists’ minds over their relevance, at least in Europe, to the
observed developments in wages and unemployment. Prompted by the rapid growth in
unemployment levels, a body of literature has now developed to meet Nickell’s criticisms,
and raised the optimising behaviour of agents in the labour market, and specifically of
unions, to the fore in establishing models of employment and wage determination. Of
course, the description of the labour market provided by these union-based models is not
exclusive, and elements of the earlier theories are found in many parts of the labour
market. Nevertheless, these models seem particularly pertinent to the UK, and it is for this
reason that I concentrate attention on them.

The work on union-based models has been well documented in Oswald (1985,
1986) and Pencavel (1985), so I shall only briefly mention some of the issues raised in
this literature here in order to clarify the determinants of real wage pressures, and the
sources of unresponsiveness, suggested by this literature. In this work, unions are
characterised by means of a utility function in which real wage and employment levels,
usually expressed relative to some fallback level, are factors. Justification for this
characterisation ranges from simple intuition to more formal interpretations in which
individual workers’ preferences are aggregated in some sense (12)

One broad area of debate has concentrated on the distinction between models in
which firms locate on their labour demand curve, and "efficient bargain" models, and
there has been some first attempts to identify which of these is empirically most relevant
(see Ashenfelter and Brown (1987), and MaCurdy and Pencavel (1987), for example). In
the former set of models, employers choose employment levels unilaterally, so that they
always locate on the labour demand curve, while wages are set either by unions alone (
the "monopoly-union" model) or in bargains between unions and employers (the "right-to-
manage" model). While these models have the advantage that, in practice, employers do
indeed appear to retain the right to set employment levels, it has the disadvantage that
such combinations are generally inefficient. In McDonald and Solow (1981), for example,
a firm’s objectives are represented by iso-profit contours, so that the locus of points of
tangency between these and the union’s indifference curves in fact trace out the efficient
"bargaining contract curve" in employment/real wage space. Only in special circumstances
will this contract curve coincide with the labour demand curve (as in, for example,
Oswald’s (1986) seniority model), so that in general gains can be made by both parties by
moving off the labour demand curve.
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Clearly, in the efficient bargain models, and indeed in the "right-to-manage"
models, we require some additional labour market institution to determine precisely the
choice of the wage-employment combination from the available alternatives. This
institution is usually interpreted in terms of relative bargaining strength, or militancy, as
in de Menil (1971), Newell and Symons (1986), or Svejnar (1987) for example, but
equally the institution can be based on concepts of equity, such as that in McDonald and
Solow (1981) in which the concept of "fair shares” means that wages are a fixed
proportion of the average revenue product of labour. Whatever, the incorporation of
labour market institutions which are in some sense "uneconomic" clearly provides these
models with a justification for an extremely broad range of possible influences on wage
and employment determination even beyond the many economic variables that will
directly affect these magnitudes through their inclusion in the firm’s or the union’s
objective functions.

The translation of these very broad model guidelines into an empirically useful
form, as in Nickell and Andrews (1983) for example, generates three broad categories of
influence on the real wage set in this framework. First, there are all of the potential
influences on the firm’s demand for labour, which might be termed "internal” pressures,
such as productivity changes or exogeno{xs demand shocks, which alter the position of the
constraints imposed by the firm and faced by unions in their wage setting decisions.
Second are the components of the "wedge" between the producer price, which is the
deflator 6f interest to the firm, and the consumer price, which is of importance to the
worker. Elements affecting this wedge include taxes and the price of imports. Finally,
there are the variables which affect wage rates either through their inclusion in the union
objective function, such as those which affect the level of the fallback wage over which
utility is derived, for example, or through their influence on the imposed institution
necessary to determine wages and employment in the efficient bargain or right-to-manage
models as described above. These might be termed "external” influences. Of particular
interest in this final category, given the historical significance of the Phillips curve, is the
influence of the unemployment rate. In this framework, as is shown in Nickell (1982), one
possible path of influence of the unemployed on real wages, which are set here in the
main by decision makers who are themselves employed, is through their (depressing)
effect on the opportunities available to these "insiders" should they choose, or be forced,
to leave the firm. This is of course just one possible means by which the level of
unemployment can influence wage setting, but the fact that a realistic justification of a
Phillips curve-type relationship can be accommodated within the framework of the union-
based model provides a good illustration of the flexibility of this framework.

Given the model we have used to describe the process of wage setting, there are
clearly a number of ways in which aggregate demand expansion might generate upward
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pressure on the real wage in any sector (and hence in the aggregate). First, aggregate
demand expansion will raise the demand for industrial output, and hence the demand for
labour in each sector, generating "internal" pressures on the real wage. Further, as
employment rises, there may be "external” pressures on real wages due to the effect of
falling unemployment on the fallback wage of each union. Alternatively, demand
expansion may influence inflationary expectations, either directly as agents recognise
expansionary policy or indirectly as the (un)employment consequences of the policy are
observed. Such expectations may also raise the fallback wage and create upward pressure
on real wages. In studying the responsiveness of the macroeconomy, we are interested in
whether these paths of influence are relevant in practice, or whether in fact labour market
institutions and conventions serve to close down these paths and thereby generate real
wage rigidities. The theoretical issues involved in the determination of this responsiveness“ |
are discussed below, while the empirical validity of these suggestions are examined in the
empirical work of chapters 5 and 7.

Explanations of real wage rigidity

As is clear from the discussion above, in this analysis it is extremely difficult to
distinguish between model properties and any mechanisms which might cause wages to be
unresponsive to pressure (this being our definition of inertia). For example, if a union’s
preferences are sufficiently well defined, and are known to be completely unaffected by
the unemployment rate, then we should not expect the unemployment rate to influence the
real wage, and the lack of responsiveness of wages to unemployment would not constitute
real wage inertia as I have defined it. In this analysis then, I take a less restrictive view
of inertia, concentrating on the elasticity of the real wage with respect to the various
potential pressures described above. This merges the effects of the labour market model
employed (describing which developments warrant a change in wages) and the influence
of inertia-generating mechanisms (which reduce the responsiveness of wages to the
warranted pressures). Given the difficulties involved in choosing the "correct” model of
the labour market, this seems the best we can do.(13) Moreover, in the light of
Blanchard’s (1986) paper described above, it is precisely these inflexibilities in which we
are interested since both "internal" and "external" pressures, and indeed those operating
through the wedge, reflect the impact of demand change on the labour market. The
responsiveness of the real wage to these pressures indicates the extent to which demand
shifts feed into real wage setters’ decisions (to give a large value for B in (2.2)), and
hence determine the magnitude of real responses.

One type of mechanism which might exist to generate real wage rigidities in the
face of the "internal" pressures mentioned above is described in McDonald and Solow
(1981). Here, as explained earlier, it is noted that one possible institution for choosing
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between wage-employment combinations on the efficient bargaining contract curve is that
of "fair shares”. In this case, if the labour demand curve has constant wage elasticity, then
the wage set in the bargain is shown to be insensitive to demand fluctuations: an increase
in demand shifts the contract curve and the "fair shares” loci to the right in wage-
employment space by exactly equal amounts, increasing employment but leaving wages
unaltered. While this explanation clearly relies on fairly restrictive assumptions, the fact
that labour demand institutions, such as the equity requirement of the fair shares rule or
the influence of relative bargaining strength, may react to offset the impact of the cycle
on wages remains a possible base for the generation of some degree of rigidity; certainly
the cyclic responsiveness of these institutions warrants further attention.

A second mechanism, raised in Oswald (1986), is the possibility of "kinked"
indifference curves. If utility is derived according to the gap between actual real wages
and some aspiration real wage (set at a "fair" or "normal" level on the basis of past
experience perhaps), and if there is an asymmetry between responses to under-payment
and overpayment, then a (representative) individual’s indifference curves would be kinked
at this aspiration wage. In these circumstances, increases in demand, unless very large,
will be associated with employment responses only, with the real wage constant at the
aspiration level. Oswald argues that there is some support among psychologists for this
view of the formation of attitudes towards pay. Of course, this is not a new idea and is
closely related to the Keynesian notion of a "wage floor". Wages not only provide a
means of allocating resources but also greatly influence the distribution of income, and to
the extent that Keynes provided a behavioural justification for the wage floor, it is around
this latter function of wages that it is based. Downward movements in the wage level of
one group in isolation will generate for them an impoverishment relative to other groups,
and it was the effort to avoid these distributional losses on which Keynes based his
justification for the wage floor. Such an argument might be extended into areas beyond
the scope of economics, involving questions of ethics and morality.(14) However, it is
clear that the possibility that the aspiration wage may be based on other workers’ pay
again raises the potential importance of relativities and the interplay between wage-setting
decisions across sectors of the economy. Certainly, the "kinked" indifference map appears
to be a potentially significant source of real-wage inertia.

A third, and perhaps the most frequently cited, set of explanations for real wage
rigidities follows from the idea that "insiders" who influence the wage-employment
decision are in some way insulated from the employment consequences of their wage-
setting actions, and therefore do not respond appropriately to pressures exerted on the firm
and the workers as a whole.(15) This immediately raises the question of what provides
these agents with their insider power, for which some ideas are given in Lindbeck and
Snower (1986). In this, the "insiders” are employees on whom the full range of hiring and
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training costs have been expended, and whose dismissal would incur significant firing
costs. These are contrasted with "outsiders”, who are untrained and unemployed, and an
intermediate group of "entrants". In this framework, it is demonstrated how the existence
of these costs may make it unprofitable for a firm to repléce insiders with entrants even
though they are offering their labour services at lower wages (indeed, it is possible that
this will be true even if wage differentials are greater than the corresponding productivity
differentials). Moreover, it is noted that insiders may themselves be able to influence the
firm’s attitude towards taking on entrants or outsiders by being unfriendly or
uncooperative to entrants (which would work to raise the entrants’ reservation wage), and
by being unhelpful with on-the-job training (thereby reducing entrants’ productivity).
Further, it is argued that this influence will be amplified if individual insiders are

organised within a trade union. -

This union/non-union distinction is used in an explanation of wage rigidity
described in Carruth and Oswald (1986b) in which a utilitarian union becomes indifferent
to increases in employment once everyone in the union has a job. Experiments with
various functional forms for individuals’ utility functions, and with different profit
function properties, showed there to be a number of scenarios in which wages would be
unresponsive to changes in product demand for at least some ranges of employment.
While it is noted that the reliance of the results on specific functional forms and
restrictive assumptions reduces the impact of the results, these experiments serve to
formalise the intuitive explanations often put forward to explain inertia, and to illustrate
their likely practical relevance.

The possibility of insider power generated through the accumulation of on-the-job
experience and training may be compounded by the intemal workings of a union.
Certainly, young workers are less likely to become members of a trade union, and if they
do, they are less likely to become involved in union activities, so that more senior
workers may derive some further insider power from this source. Such arguments may
underlie the widespread use of the "last-in, first-out" (LIFO) rule for redundancy, which
has also frequently been cited as a possible source of rigidities. Again the idea is that the
median voter, whose job is unlikely to be threatened in all but the most severe recession,
will not respond to a reduction in product demand by lowering wages, rather allowing
less senior members to bear the burden of adjustment through job losses. Oswald (1986)
points out that there are gains to be made by both the firm and the median voter in

sharing the profits and risks involved in cyclic variation, so that seniority in a world
where all of the employed are paid the same wage may not provide a convincing
explanation of wage inertia. On the other hand, as is argued in Borooah and Lee (1987), a
situation in which the more senior workers are able to positively discriminate against less

senior workers may provide an explanation for rigidities. Again the possibility that more
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senior workers might be uncooperative in providing training is noted, but a still more
direct influence would be through the setting of youth wage rates. By raising the wages of
youths relative to adults, unions may be able to insulate its adult members (who it might
value more highly) from the worse employment and wage consequences of a demand
shock using young workers as a buffer. Certainly, given the fact that youth wages rose
steadily during the 1970’s and have now stabilised at relatively high levels in the face of
extremely high rates of youth unemployment, even relative to that of adults, this
explanation might be able to provide some insights into recent experiences.

Of course, many of these ideas have also been raised in the recent "hysteresis”
debate (see, for example, Blanchard and Summers (1986), or Jenkinson (1987)), where
attention is specifically concentrated on the pressures exerted on the real wage by the
unemployment rate. The discussion here is based on the idea that, working in a wide
variety of labour market models incorporating the concept of the natural rate, rises in the
level of unemployment would be expected to be temporary, offset through market
pressures on the real wage which would fall to reestablish equilibrium in the labour
market at its previous level in the long run. Historically, however, this scenario does not
appear to conform with the facts; rises in the unemployment level persist over long
periods, as though the natural rate of unemployment, beyond which the real wage
adjustments might be expected to be initiated, has risen itself, following (and being
determined by) the time path of actual unemployment rates (hence the term "hysteresis").
The lack of responsiveness of the labour market, and specifically the real wage, to high
unemployment is clearly central to this debate, and the comments made above on the
sources of real wage rigidities are obviously relevant in this discussion. For example, the
Blanchard and Summers paper provides a clear description of the hysteresis concept
employing the insider-outsider ideas raised above; here in one illustration, it is assumed
that outsiders exert no influence on the decision-making of the employed, and that
workers lose all of their insider power the instant they cease to be employed in a firm. In
these circumstances, as any workers lose their jobs, the insiders set the wage to ensure
that they retain their own jobs at the new, permanently lower, level of employment; there
exists no mechanism by which the previously employed can encourage wages to be set at
a level low enough for them to be reemployed, and the level of employment follows a
simple random walk process over time. These ideas are expanded in a more realistic
setting in the paper, but the potential importance of insider power is clearly established
once again.

A second explanation for the hysteresis effect has been strongly advocated in
Nickell (1987), and follows from the comments made earlier when discussing the way in
which the unemployed might be expected to influence wage-setting in the union-based
models of the labour market. Here it was noted that this influence might be exerted
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through the effect of higher unemployment rates on the opportunities available to insiders
should they choose or be forced to leave their current positions. However, this effect will
be different for different groups of the unempldyed, so that the total number of
unemployed might not adequately reflect the extent of the downward pressure on wages
from this source. Specifically, Nickell argues that the long-term unemployed gradually
become less attached to the labour market, and therefore exert less downward pressure on
the wage than a corresponding number who have been unemployed for a short time. This
effect comes from two sources: first, it is possible that the long-term unemployed become
less desirable to employers as they get out of the habit of working, and as their skills and
knowledge become out-of-date; and second, there is the possibility that these workers
become less enthusiastic in their search for work as unemployment effects their morale.
Clearly in these circumstances, only those members of the unemployed who have recently
lost their jobs will exert a downward influence on wages, and to the extent that we do not
account for the (lack of) influence of the long-term unemployed, the real wage will appear
unresponsive to the unemployment rate. (16)

To conclude then, we note that the recent interest in union-based models of the
labour market has not only provided an insight into the pressures that might influence real
wage determination, but has also provided a framework that enables real world labour
market institutions to be incorporated into the analysis. Armed with these tools of
analysis, economists have been in a better position to identify the potentially important
paths of influence from demand and supply shocks to real wage setting, and the labour
market institutions that facilitate or impede responsiveness in real wages to these shocks.
While there have recently been some efforts to make use of this taxonomy empirically
(see Blanchflower and Oswald’s (1987) survey evidence on the relative importance of
internal and external influences on pay settlements, or Nickell and Wadhwani’s (1989)
analysis of insider forces in firm-level settlements, for example), this work is still in its
infancy. It is hoped that the industrially-disaggregated analysis of the supply-side of the
UK economy presented later (in chapters S, 6 and 7) may shed light on some of these

issues.

2.5 The contribution of disaggregation

In this final section of the chapter, I shall consider explicitly the role that
intersectoral interactions play in wage and price movements. Although the discussion so
far has concentrated in the main on nominal and real rigidities generated by individual
firm/union decisions taken in isolation, I have already mentioned various paths of
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influence through which such decisions may interact. In section 2.3, for example, I noted
the significance of the direct contact established between firms in the same chain of
production and the inertia that this could generate in prices at the aggregate level. Also, in
section 2.4, it was noted that real wage aspirations, around which union indifference
curves might be "kinked", could be important in real wage determination. The "going
rate" in settlements achieved elsewhere in the economy may well help establish such
aspirations, so that wage comparabilities would enter union utility functions directly.

In this section, however, I shall concentrate on the indirect interactions that take
place between firm/union units as each unit makes its decisions against a background
formed by the aggregation of the decisions of all other units. These interactions were at
the heart of the early papers on nominal inertia and its consequences for the effectiveness
of policy, and a model of the type promoted in this early literature is set out below to
illustrate some of its properties. As we shall see, the solution to these models leads
naturally to a discussion of the process of expectations formation under decentralised
decision making. The section concludes with a brief comment on the form of information
imperfections that characterise the supply side in the real world, and the expectation
formation processes and wage setting institutions that these encourage. This provides
some insights for policy formulation and these are described in the concluding comments
of section 2.6.

Modelling the time paths of aggregate prices and wages

The model presented here is an adaptation of that in Jackman (1983) in which
there are two industries in the economy, each consisting of many firms operating under
perfect competition. All workers in each industry belong to a single union, and wages in
the industry are determined by the union and common to all firms. Labour is the only
factor, and is homogeneous. Production takes place under constant retuns so that, by
choice of units, output from an industry is equated with employment in the industry (i.e.
Yat = lg in industry A), and product price equated with money wage. We define the
average money wage (w;) and general price level (p) as a geometric average of the
(logarithm) of the money wage in the two industries, w,; and wy,, and the (logarithm) of
the product price in the two industries, p,; and py,, respectively. Hence,

Wy =3Py +Pp) =Py (2.4)
The demand schedule for each sector is similar to that suggested by Rotemberg

(1982), with demand dependent on real aggregate demand and the price elasticity of
demand for the product. Hence,
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Yot =a+ M+ V+0,-p)-7Y Py PY
= (mg+ ©p) - py - ¥ Py PY (2.5)
by choice of units.

where m; = (logarithm) of the nominal money supply, and o, is a measure of exogenous
demand common to both sectors. Equation (2.5), under our simplifying assumptions, can
be written as the following labour demand equation:

lap  =mg+0p-wp- Y (Wa- W)
=my + O - 3 (1+Y)Wyy - 3 (1-PWpyy (2.6)

While obviously a very simple model of the demand side, this formulation enables us to
generate a labour demand equation for each industry which highlights the dependence of
employment in one industry on negotiated wages elsewhere in the economy; the aggregate
price level, substituted out in (2.6), acts as the transmission mechanism.

The model differs to that of Jackman in its approach to the timing of negotiations.
Here, rather than impose the institution of staggered two-period contracts, we assume that
both industries are able to renegotiate in every period, although they do not have to take
up this option. Rather, for each industry, i, there is a probability of negotiation occurring
in each period, m;;. In this way, inertia is introduced in a less mechanical way than
through fixed contract lengths, and one that may represent reality more closely, in the UK
at least. Later, in chapter 4, we will consider what might affect the size of the =, but
here we simply note that: (1) contract negotiation will be desynchronised if any of the
factors influential in the determination of ;; are industry-specific; (2) since the m; can
change over time, the (expected) period of time between negotiatons, and hence the
degree of inertia, can also alter over time; and (3) if m;; = 1 Y i, t, then we have the case
of instantaneous adjustment and zero inertia.

It is important to make explicit the information held by the unions when deciding
on whether to negotiate in each period; in particular, we recognise that unless union A
commits itself to a decision before knowing B’s decision, and vice versa, then decisions
can be coordinated and the two sector structure of the model is unnecessary. Here then
we assume that the decision to set a new wage in period t is made at the instant at which
the values of m; and o; are known, but neither union knows the outcome of the other
union’s decision on negotiation; instead, each union has to form expectations about the
behaviour of the other.

On the supply side, we assume that each union, when striking a bargain,.aims to
maximise a function of the real wage and the employment levels that it expects to
experience before its next negotiation. The specific functional form chosen to represent
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the unions’ objective functions is the Stone-Geary form, as in the Jackman paper. Hence,

when renegotiating in period t, A will maximise u,; where
= [E(yxp)® EQ 1919 st 26
Uy = [E(xgex)” EQyl)™ ™1 st (2.6) 2.7

where E(x,;-x,) = excess of real wages over fallback level x, expected to be obtained
over the period before renegotiation, and E(l,-1,) = excess of employment over fallback
level 1, over the same period.

Now consider industry A at time t. In what follows we shall distinguish between
Wy = actual money wage paid to union A in time t, and z,= money wage that union A
could negotiate if it enters into negotiation in time t (W, = z,, only in periods when
negotiations take place). The real wage obtained by union A in any period, X, depends
positively on its own nominal wage and negatively on the money wage obtained in
industry B since x,; = Wy - Py = Wy - 3 (WaptWpp) = 3 (Wa-Wpyp)- Hence, assuming that
union A negotiates in time t, the real wage expected to be obtained over the period before
it next negotiates over wages will depend on the wage expected to be obtained in industry
B over all future periods as follows:

E(xg - Xg) = 3 (21 - Wy
+ 3 (25 - WE+1) x (expected probability A does not negotiate in t+1)

+ 3 (zy - an +2) X (expected probability A does not negotiate in t+2)

where the "e" superscript denotes expectations formed by A at time t, and where ngt +i
denotes the expected probability that A negotiates in time t+j. Of course, union B has the
choice of whether or not to renegotiate wages at any time (t+s), (s=0,1,2,...), so that union
A’s expectation of wage paid in industry B at time t+s is given by

e _ oe e e .e
Whtes = Whtes-1{0-Tbtes) + Zbt+sTbtss

Taken together, these expressions illustrate the idea that the real wage to be obtained in A
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over the period before renegotiation depends on the negotiated nominal wage in industry
A, of course, but also on the wage observed in B last period and the expected negotiable
wages in B for the current and all future periods. The relative weight given to the wage
in B at different times depends on the %S, +j and ht +j Which determine the relevance of
the future periods to union A’s current wage negotiation. For example, if A knows with
certainty that it will renegotiate every period, then ngt +H= ,G=0,1,2,..),and xgt =3
( Zg - (-MfIWpe 1 - ©fzf; )- The wage that is negotiable in B at time t+1 and beyond
are given zero weight in union A’s current wage settlement since union A will negotiate
next period, while the observed wage in B at time t-1, wy,_1 and the negotiable wage, zﬁt
are given weights according to the likelihood that union B leaves its wage unchanged at
time t or enters into renegotiation.

A similar expression can be derived for E(l; - 1,), using (2.6), in which the level N
of employment determined over the period depends (negatively) on zgt and (positively) on
Wht.1 and zgt + G =0, 1, 2,.), with weights again attached to these according to the
relevance of the future periods to union A’s current negotiation (i.e. depending on the
g, 4+j and s +- The precise form of the expressions for E(xy-xo) and E(ly-ly) are
provided in the Appendix. Here we simply note that maximisation of u, with respect to
Wyt Subject to the labour demand schedule at (2.6) gives us the following expression for

Zy s
Zy = 2 (1-0)1 +Px, - 201,
1+
+_ 20 [(m+0p+(1-ng, Dmfq +of )+ ]
1+ k(1)
+(1-20+9) [ PQwy 1 + PO)zfy + P@)zfyq + - ]
1+ P1)
(2.8)
where
P(1) = {1+ -n5,)+ A -nS, DA -15,0) + . )
P(2) = {((1-nf) + (1 -78)A - x5, A -7 ) + ooeee )
P(3) = { my + mf(1 - 7S DA - w ) + )
and so on.

The negotiable wage in union A therefore depends positively on current and expected
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future values of the level of aggregate demand and on the lagged level of wages and the
expected current and future negotiable wage in B. Growth in aggregate demand increases
demand for labour, as does a rise in industry B’s wage (through its impact on the
aggregate price level and the demand for A’s output), and some part of this improvement
in demand conditions is taken by the union in terms of wage improvements. Increases in
wages in B have the further effect of reducing real wages in A through their impact on
the aggregate price level, and this engenders further rises in nominal wages in A.

The weight given to the terms in (2.8), summarised in P(1), P(2), P(3),..., capture
their relevance to union A’s current wage negotiation, and illustrate clearly the way in
which wage inertia is introduced through the inclusion of renegotiation probabilities:
directdy, if m,,; # 1 V i, as union A is faced with a positive probability of not
renegotiating in each period; and indirectly as unions recognise that it may not be to their
advantage to adjust wages fully in response to a nominal shock even when negotiations
are entered into (since (2.8) shows that even if Taei = 1 VY i, so that A enters
negotiations every period, and P(4) = P(5) = P(6) = 0, there will be a backward-looking
element in its wage determination if there is any possibility that B will not also
renegotiate in the current period).

The form at (2.8) also illustrates the fact that wage change at the aggregate level
will depend on both the proportion of industries currently altering their wages and on the
proportion expected to renegotiate in the future. If these proportions are changing over
time then so too are the relationships between the wage level and its explanatory
variables, and in these circumstances econometric work becomes very difficult and
estimated relations must be interpreted with care. These difficulties are succinctly put by
Pencavel (1986), who writes that, under circumstances when the timing of collective
agreements in different sectors is not synchronised "there is no reason to expect any
stability in the parameters of the sort of macro wage equation that is invariably specified”
(p. 214). Other economists have also noted the problem: Hamermesh (1970), Johnston and
Tumbrell (1973), Ashenfelter and Pencavel (1975), and Smith and Wilton (1978) have
each in their tum pointed out the inadequacies of using the aggregate rate of change in
wages as the dependent variable in a wage equation without making some adjustment to
take into account the proportion of workers who are, or will be, negotiating a new wage
over some relevant future time horizon. These authors recognised that the rate of change
in the aggregate wage will underestimate the rate of change of wages actually negotiated
in each period as any such changes are distributed over all workers, including those who
have not altered their wage. This will become important if the proportion of workers
negotiating in any quarter varies over time, in which case the extent .of the
underestimation will also vary. Moreover, the papers also note that any changes
negotiated by a particular industry should be scaled according to the time span over
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which the newly negotiated wage will hold, so that the frequency of future wage change
is also influential in the specification of a wage equation. These are precisely the issues
raised in the solution to our model presented at (2.8).

In order to investigate the macroeconomic properties of the model, we need to
analyse the evolution of economy-wide wages, and we have to aggregate over the two
sectors therefore. For this, we first note that there will be an expression for the negotiable
wage in industry B of exactly the same form as (2.8) (with expectations derived on the
basis of union B’s information set at t). Next, we make the simplifying assumption that
oy 4 = 5, +j § =0, 1, 2,.., (ie. the expected probability that negotiation occurs in
industry A in time t+j is equal to the expected probability that negotiation occurs in
industry B in t+j for all future periods), where expectations are formed on the basis of the
relatively impoverished information set in which the outcome of neither union’s decision
on whether to negotiate in the current period is known (we shall call this the
government’s information set). Such a simplification allows aggregation over the sectors
to take place, and is not unreasonable given the symmetry of the model.(17) In particular,
if the decision on whether to negotiate in each industry depends only on aggregate
parameters, such as the aggregate inflation rate, for example, then this assumption is
easily justified. With details of the aggregation relegated to the Appendix, (2.8) and its
equivalent expression for B, can be used under these assumptions to derive the following
aggregate wage equation:

w1 = Ewpq +Fwf + G + o, - [1,- (1 - 0)0°1(1 + ) XD (29
where
F = n@ {_lf(_l)+(1-n§t+1)(P(1)-1) - (1-28+y) }
P(1)-1 =t

e
at Tat+1 1+y

E =g ((-nS)P(1) } and G=-n5, 20
P(1)-1 g ®1)-1) (A+y)

and where expectations are again formed on the basis of the govemment’s information
set.

In view of the earlier discussion, in section 2.1, it is of some interest to examine
the responsiveness of (aggregate) wages to money growth in this situation. Specifically we
have already established in (2.8), that there is a backward-looking eiement in wage setting
so long as 7, +j OF Tp4j # 1Vj=0,1,2,.,; i.e. there is some inertia. Hence, in view of
(2.4)-(2.6), there will be a role for govermnment policy as wages fail to -respond
instanteously and equiproportionately to changes in m; and o, if there is inertia in either
of the sectors of the economy. Moreover, if there is inertia in both sectors, then this
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inertia accumulates to effect wage/pricc movements in the economy as a whole.(18) 1t
remains of interest, however, to consider the macroeconomic implications of the model if
we endogenise the decision to negotiate, allowing the w;; to vary over time and to be
influenced by the development of the macroeconomy. In particular, we noted in section
2.2 some of the causes of inertia in wages and prices, and we specifically recognised the
potential impact of wage inflation on the frequency of wage negotiations. In what follows
therefore we shall assume that at time t the expected probability of negotiation in time

t4, ©5, +j » is given by

TAWE) =r,;=  exp(a+bAwf) ,  j=0,1,2.. (2.10)
1 + exp( a + bAwf)

Obviously, the assumption that n§, = nS,,; = nS,5 = .. is a simplification, and
contradicts reality in the sense that, under this assumption, the majority of negotiations are
expected to occur one period after the previous one (with probability m), with a
geomeuic'ally declining proportion expected to negotiate in subsequent periods (the
proportion expected to negotiate for the first time s periods after the previous negotiation
is 1c(l-1:)s‘1 ). On the other hand, this assumption accommodates the notion that the
expected probability of negotiation (in the current and all future periods) relates to current
wage inflation. Clearly = lies in the interval [0,1], and increases as Awte increases if b > 0.

Incorporating (2.10) into (2.9) provides an extremely non-linear difference
equation in aggregate wages, which is difficult to work with. However, a Taylor series
expansion of this non-linear difference equation around a fixed point W provides a
linearised version of (2.9) with the following parameter values [details of the expansion
are given in the Appendix]:

F =21+ 0e22 4+ 0be2324ed) (W-mg-o+[ 1, - (1 - 0011 + y) X0 11)
(A+)+e?)  (1+y)(1+e3)2
E = -1-20b 2%Q+ed) Wm0+ 1, - (1 - 0011 + 1) x, 1))
(1+~{)(1+ea)2
and G=- 623 | 2.11)
(1+y)(1+e3)

The general solution for w; of this difference equation depends on the expected evolution
of m; over all future periods, with the speed of response of w, to changes in m;
dependent on Ay and A, the roots to the characteristic equation of (2.9); i.e. Ay, Ay = 3 (
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F +/- \!(FZ + 4E) ). The derivation of the unique solution to the difference equation in the
presence of a general process determining m, is provided in the Appendix, and shows that
the time path of wages may be extremely complicated when this forward-looking element
of wage determination is taken into account. In order to highlight the macroeconomic
properties of the model, however, we assume here that the money supply grows at a
constant rate, g, per period and that o, is constant. Further, we assume that at time tg,
there is a once and for all reduction in the money stock so that an alternative trajectory of
prices is appropriate. Denoting the change in the money stock by ‘Am’, we find that for
reasonably small values of Am and b (19), the general solution for w, is given by

wi= gttgHD) - [1p - (- 08711 + ) xg 1+ myp + Am (1 Af'0*) - @12)
t=1py t0+1, IO+2,...,

where "1 =3(F- \J(FZ + 4E) ), and where we linearise around the level of wages that
would have occurred in the absence of the unexpected increase in money growth, that is,
w=gitg- [, - (1 - 0071 + 9 x, 1.

In Figures 2.1-2.2 we illustrate the features of wage dynamics in this context.
Money is assumed to grow at 2.5% per period throughout,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>