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I INTRODUCTION

The importance of wages in the analysis and forecasting of macroeconomic
developments needs no emphasis. Nominal wage inflation is a crucial component of
price inflation, while real wages importantly influence the demand for labour and for
other factors of production. More generally, the way in which nominal wages are set
is an important determinant of whether or not there is any short- or long-run
trade-off between inflation and employment. Because labour markets are sensitive
in the short run to economic policies which accommodate or do not accommodate
inflation, the Phillips curve plays a central role in the dynamic transformation of an
economy from an inflationary to a less-inflationary regime, and vice versa. In the
current situation, where inflation has declined and unemployment remains high, the
behaviour of nominal wages will be critical in determining whether there are
pressures which might contribute to a resurgence of inflation. This paper analyses
the historical determinants of nominal wages in eleven OECD economies and
considers the implications for future wage, and hence inflation, developments. This
includes the calculation of unemployment rates consistent with stable inflation and
the derivation of specific measures of wage flexibility.

Given the importance of nominal wages, there remain a large number of
questions about how best to characterise the wage determination process at the
macroeconomic level. Section Il sets the stage for the analysis which follows by
presenting an overview of the estimation results. Section il investigates a number of
specification issues: the linearity or non-linearity of the short-run Phillips curve: the
temporal dependence of the natural rate of unemployment on the actual rate: the
indexation of wages to inflation and the specification of inflation expectations: the
existence of “speed limits” to growth: and the role in aggregate wage formation of
incomes policies, labour productivity, changes in the terms of trade, taxes, profits
and previous shortfalls in real wages below trend. Section Il also tests the stability
of the preferred equations, thereby addressing the question of possible structural
changes which might suggest future wage moderation. Section IV discusses the
implications of the preferred equations for short-term inflation prospects and
presents calculations of the non-accelerating inflation rate of unemployment — the
NAIRU. The concluding Section V. summarises cross-country differences in a
discussion of specific measures of real and nominal wage fiexibility.
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Il. AN OVERVIEW OF ESTIMATION RESULTS

The Phillips curve is often presented in the literature as a dynamic adjust-
ment process of nominal wages to equilibrium and disequilibrium phenomena
[cf. Tobin (1982), Laidler and Parkin (1975) and Santomero and Seater (1978)].
Labour market equilibrium is generally considered to be at the “natural rate of
unemployment” which, according to Friedman (1968), is “the level that would be
ground out by the Walrasian system of general equilibrium equations ...". Typically,
the labour market is not in equilibrium and nominal wage changes will reflect this
disequilibrium as well as equilibrium elements such as the steady-state growth of
trend productivity and past or expected rates of inflation. In the long run, it is
generally assumed that the labour market, like other markets, tends to equili-
brium.

The actual process underlying the Phillips curve whereby wages react to the
disequilibrium and equilibrium elements is generally not specified. Nominal wages
may be determined through atomistic trading in unorganised or dispersed labour
markets, some of which might be characterised by implicit contracts: or through a
more or less centralised bargaining process between the representatives of labour
and employers, and, perhaps, government. In either case, the settlements typically
specify the nominal wage but not the real wage and very seldom the level of
employment. Resulting changes in unemployment then strengthen or weaken the
negotiating position of employers and workers, or their representatives, in
subsequent rounds of bargaining.

A general formulation of the short-run Phillips curve, applicable to a variety of
institutional arrangements, relates the rate of change of wages (w) to a measure of
past or expected consumer price inflation (pe), the unemployment rate (U) and a
vector of other relevant variables (X):

wr = a0 + al.pe, — a2.U, + a3.X,. %,—; [1]

The disequilibrium component of equation [ 1] is represented by the unemployment
rate or, in the case of Switzerland, a measure of the employment rate, which serves
as a proxy for excess demand in the labour market; the equilibrium component is the
constant, which might represent, in part, trend productivity, and the inflation term.
Relevant variables included in X might be derived from alternative theories of wage
determination or represent country-specific influences on nominal wage growth.
Estimates of this basic equation, or a non-linear version of it, are given in
Table 1'. The dependent variable is the growth of a relatively broadly defined
measure of wages and salaries per employee (an appendix gives information on data
definitions and sources). The particular specifications of the activity variable and the
inflation term anticipate results discussed below. The basic equations, with the
exception of Australia, perform well based on the standard criteria, i.e. coefficient
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estimates are well determined, correctly signed and explain a large part of the
variance in wage inflation. The estimates are based on semi-annual observations,
usually from about the mid-1960s to the early 1980s. Given the simultaneoﬁ??
determination of wages and prices, all equations are estimated by two-stage least |
squares with a lagged value of the inflation term, the current and lagged growth Oﬂ";
the money stock and all other independent variables used asdn/s/t;umegféj i 1
With regard to equation selection criteria, the most important is that it include
explicitly an activity variable and an inflation variable and be consistent, insofar as
possible, with known institutional aspects of the relevant country. For most of the
hypotheses tested, theory provides little, if any, a priori guidance beyond the
expected direction of causality. In these cases, consistency with the data as revealed
by the standard tests for significance becomes an important additional criteria.
Where the data do not provide strong evidence to either support or reject a
hypothesis, Occam’s razor is appealed to and the simplest and most straightforward
hypothesis is accepted. Given the number of alternative specifications and the fact
that they are neither independent nor mutually exclusive, a nested hypothesis

approach to testing, proceeding from the most general to the particular, is not
feasible.

lii. ~ THE DETERMINANTS OF NOMINAL WAGE GROWTH

A. The activity variable

For most countries, the unemployment rate is likely to be an appropriate proxy
for excess demand in the labour market2. Switzerland is unusual in this respect
because a large part of the flows into and out of employment are across the national
frontier. That is, changes in the labour force, due to changes in netimmigration, tend
toreflect changes in employment, leaving the unemployment rate relatively constant
at a very low level. For this reason, the activity variable which has been used in the
Swiss wage equation is the ratio of total employment to a lagged two-period moving
average of the labour force, multiplied by 1003. The estimated coefficient on this
measure of the employment rate, but with the opposite sign, is directly analogous to
the estimated coefficients on the unemployment rate in the other equations reported
in Table 1.

1. The linearity or non-linearity of the Phillips curve

Labour demand vis, by definition, employment plus vacancies and labour supply
is employment plus unemployment. Thus proportional excess demand in the labour
market is measured by the vacancy rate minus the unemployment rate. Vacancy
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data exist for only a few countries but it has been shown that the vacancy and
unemployment rates are related in a hyperbolic fashion, i.e. the vacancy rate (V) can
be expressed as a function of the inverse of the unemployment rate
(i.e. V.= a22/U) [cf. Santomero and Seater (1978), pp. 505-6].

On this interpretation, the activity term in equation [1] (—a2.U) would be

modified to include both the level and the inverse of the unemployment rate
—a21.U+ a22/U). In terms of the shape of the Phillips curve, the inverse term
would dominate at low rates of unemployment (w going to infinity as Ugoes to
zero), whereas the level term would dominate at high rates of unemployment (the
slope going to — a21 as U gets large). The estimation results, however, always
failed to support such a combined specification.

Most empirical estimates of the Phillips curve prior to the 1980s specified only
the inverse of the unemployment rate, suggesting decreasing returns to unemploy-
ment as an instrument of anti-inflation policy. In a survey of empirical studies
in 1978, Santomero and Seater (p. 506) report “that the weight of the evidence lies
with a significant non-linear relation [between wage inflation and the unemployment
rate]”. But this evidence was based on estimation periods during which the
unemployment rate was relatively stable so the difference between a level and an
inverse specification was not great. Since 1980, however, unemployment rates
have risen to post-war highs in many countries and wage inflation has fallen sharply.
At a minimum, these developments appear to cast doubt on any a priori
presumption of a non-linear Phillips curve.

At high rates of unemployment, the implications for wage developments are
very different on the flat, far right part of a non-linear Phillips curve compared to a
linear Phillips curve. This is shown in Table 2 where the change in wage inflation
given by a 1 percentage point increase in the unemployment rate is computed,
assuming average coefficients (from Table 3), under each of three alternative
linearity specifications: i) a linear specification as in equation [1], implying that a
given change in U has the same impact regardless of the level of U: ii) a non-linear

Table 2. Implications of alternative linearity specifications

Linear Non-linear
w=-05U+.. w=-2ogU+ ... w=7/U+ ..
u dw/dU = —0.5 dw/dU = -2 /U dw/dU = —7/U2
dw/dU dw/dU dw/dU
15 -0.5 -0.13 —0.03
10 -0.5 —-0.20 —-0.07
7 —-0.5 —-0.29 -0.14
4 -0.5 -0.50 —0.40
2 -0.5 -1.00 -1.75
1 —-0.5 —-2.00 —-7.00
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