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This study concerns wage formation at sectoral level in

Such an analysis has a threefold purpose:

to show the wage—formation mechanisms in each sector,

or in groups of sectors which are homogenous -as
regards the average wage level;

to explain the fluctuations in inter-sector wage
dispersion, especially by reference to the cyclical
situation and the trends of 1inflation, and *to
ascertain whether there 1is any feedback from wage
dispersion or cyclical divergence between sectors to
wage trends for the economy as a whole;

to identify any wage-emUlation processes as between
one sector and another and to detect any sector or
group of sectors leading the way in this respect.
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Wage formation in France: sectoral aspects

Introduction

1. The purpcse of this paper is to examine the processes

of wage formation in France sector by sector, to identify the
reasons for fluctuations in sectoral wage differentials and
ascertain whether wage emulation cxicsts. In France

no information is available guarterly on sector wages with
brealdovns by sex or according to a number of other charac.-
teristics(1), so it was not possible to make use of a number

of studies done in other countries on the degree of wage dis-
persion, such as those of Bouteiller (1971), Pollan (1977),
Tachibanaki (1974), and all the studies on the nuch-researched
relationship between wage level and membership of a trade unicn,
Here it would be appropriate to mention the studies by ’
Lshenfelter and Johnson (1972), Boskin (1972), Diewert (197:),
Rosen (1970);: Throop (1963) and Ashenfelter, Johnson and
Pencavel (1972), who estimate simultaneous equation systems for
vage, prices and degree of unionisation; Pencavel (1974) - in
whose study the effect of the degree of unionisation on wage

is weighted by sex and skill level; Schmidt and Strauss (1976),
who use a very neat model to find that income has a positive
influence on the probability of trade union membership but that
the reverse is not true; Flanagan (1976), who shows that en-
ployees who are members of trade unions wish to . maintain a target
wage-differential with non-union members; Lee (1978); Duncan
and Stafford (1880), who estimate three equations as to wage,
degree of unionisation and working conditions; Mellow (1981),
who measures wage differentials not as between union-members
and non-members but for one employee throughout his life, alter-
nately as a union-member and as a npn-member; SveJnar (1981)
for the case of Germany. There is no published work in France
dealing with this problem of the effect of trade union member-
ship on wages, probably because the institutional circumstances
are such that there is very 1ittle likelihood of achieving any
results.

2. Research in France has sought mainly to identify "leader®
sectors and the wage spill-over channels from them. A number
of studies have enabled these sectors to be identified as.
capital goods, intermediate goods, or energy /See Boyer (1978),
Bover-listral §1978), Basle-llazier--Vidal (1980), Gaspard-
Lecuyer (1980)/. :

3. The findings set out here concern, first of all, dif.-
ferences in wage formation between one sector and another or
between one group of wage-homogeneous sectors and another.

The equations specified for this stage will be conventional,
reflecting indexation mechanisms, trends in administered wages

(1) Such as degree of unionisation, percentage of immigrant
workers, average age, length of service, degree of con-
centration of sectors, ‘



cet disequilibria, as in the manner of Holt (4970).

and lebour mariket

inis eguation strucbv“e.ls the one used in th French macro-
cconowmic models Lsee Ddu (1978), METRIC (198 )/, here it w117

be supplemented not only by variables common To the whole cconcmy -
but also by sector-specific variables. Wage-dispersion b;u\ cen
sectors will be considered not in terms of eAucnt as in the
studies nanbloned ear*ler, but in terms of its gyc11ca1 Tluctua-- .
tions, as in the mannexr of Perry (1978), so enabling the broaden-
ins or narrowing of wage differentials to be related to the rate

inflation or to the cyclical situation. Dispersion itseldf
have an effect on wage formation. Lastly, spill-over
hanisms will be given particular attenblon and will be
proached in different ways, according to whether the spill-
r cen be traced to the situation in a specific context (em-
rmient or Droductlx‘"y) for a leader sector or whether it is
asy To DvnD01nt, ;.e. where one sector can be identified
nﬂcenﬂ;nb another, without it being possible to brace
t influence to a characteristic in the leader sector, ~ Vhere
ector or group of sectors act as wage-leaders, the overall
-

O -

-
¢} ﬁ) Dk

Ui O (D"(.) 0‘\".

U)K"

Y
o [~ <

Faed
—

*C

tioning of the labour market cannot be depicted by a single
Lips curve., In the sectoral breakdown adopted the economy
s divided 'nto thirteen sectors:
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- agriculture;

~

- agro-food industiries;

-~ energy;

- intermediate goods;

.- capital goods;

- motor Vehicles;‘

- consumer non-durables;

.- consuner durables;

- building;

.- Transport and teWecommlnlcatlons'

- services;

- insurence and financial institutions;

- the distributive trades.

At this level of disaggregation, there are quarterly
statistics by sector on hourly wage-rates, numbers in Gependent
employment, hours worked, output, value added, etc.,, for the
years 196%-1980, all ucusong¢1y adjusted. In all the equations

cstimated for thls paper, the second, third and fourth quarters
of 4858 have been left out of the sample, as has the first

t
auarter of 1969; this, allowing for price lags, makes it pOS~
sitic to czclude the dis up*lvc effects, real .or. statistical,

of +the strikes in May (7196¢ ) and the urﬂne7 e wage ovreemGHLS.

w aN
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I. Vage formation in each sector

L, In this first part, the possibility that wage rises

may be transmitted from one sector to another is disregarded. If the
wvage rate changes in a sector, this is taken as owing either to a
change in a general variable relative to the economy as a whole
(consumer prices, unemployment, etc.) or to a change in a

variable specific to the sector (productivity, employment,

etc.).

(a) The determinants of wage increases

General determinants

5.  The variables used are conventional. They are:

- the private consumnpticn deflator; it was not possible
to use as determinants any direct measurement of households!
price expectations(1), or changes in rates of social security
contributions and changes in tax pressure on employees or em-
ployers(2), no quarterly measurements by sector being
available; '

-~ an indicator of labour market disequilibrium, which
is either log (D/O) where D represents outstanding job appli-
cations and 0, unfilled vacancies, or 1., where TU is the un-
employment rate. The log (D/0) specification has been conven-
tional in France since the work of Deruelle (1975);

- the rate of growth in the real minimum wage (SMIC)
weighted where. appropriate by the ratio of the SHIC to the
wage rate for the sector, in order to differentiate spill-over
effects from SMIC increases;

- growth rate of real wages in the major national
enterprises (GENs) (firms netionalised before 1981), which are
concentrated in the sectors of energy (EDF), transport (SNCF,
RATP, Air France) and telecommunications (PTT).

To take account of possible seasonal effects, such as
bunching of pay rounds or the seasonality of rcal SMIC in-
creases, variables for individual quarters are included with
the above variables(3). .

. (1) Various studies have shown that they were very well rep-
resented by recent price trends, althcugh this is not the
case for business price expectations.

(2) Various OECD Secretariat studies (1981) show that these
changes have little influence, if any, on the formation of
hourly wage rates, '

(3) To be rigorous, if pay rounds are not spread evenly over
the year, a coefficient must be introduced for each quarter
and for each explenatory variable /See Black and
Kelejian (1 9725_1}. ' |
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Sectoral determinants

he aotempt has been made to relate the trend of hourly

wagc-rates in each sector to the characterlsulcs of that sector,
perblcularly. : '

- labour productivity in the seotor, with a greater or
lesser degree of smoothing;

- changes in hours worked, with differentiation between
the underlying trend for hours worked and cyclical
fluctuations, This is because if the wage is negotiated
in terms of a monthly or weekly figure, or if employees
demand and receive compensation for shorter hours in

the form of a rise in the hourly wage, the underlying
decrease in work hours induces an increase in the
hourly wage rate (the coefficient is therefore negative
~in the equatlon). A cyclical rise in hours worked,
‘on the other hand, implies a rise in the average hourly
wage rate on account of the increase in overtime work(1);

- the value added deflator for the sector. If firms (or
employees) wish to maintain their share of value added,
wages must be indexed-linked not to the private con-
sumptlon deflator, but to the value added deflator(2).

(b) Specification and results

The equation in its most general form is wrltuen.

7
?O' . (¢} O
(1) d‘= ay + a4Ir1 + a,Ir2 +vaeTr5 + aAP + a5P"1 + a6P_2 + a7P__3
L 1 1 2 \ 0 O
+ ag log (D/0)/or ag w7 + ag GENR + a;q GENR_, + a,, GENR_,
.2 SMIC + J
+ ay, SMICR /for a,, SMICR =37 + a13 PROD agy H
15 H
8y, s, aé, a; > 0 ag < 0 (> 0) 891 2407 84945 4o
293> 0 24, < 0 295> 0
(1) This is therefore a aeparture from the model proposed by
Grossman (1974), who suggests that hours worked should not
be included explicitly, but instead that account should be .
taken of the fact that cyclical variations in this factor
cause a lag to occur between measured unemployment and the
gap between labour supply and demand.
In fact this substitution has 1mpa1red the quality of equations

(2)

in every case, and the corresponding results will not be shown.
In these c1rcumstances, there was no point in including the
rate of margin (profits/output) in the equations, since it
is derived dlrectly from the value added deflator and from

~labour roduct1v1ty which- have both been ‘tested ["ee Kuh

(1967)7. O



where W = hdurly vage rate
Tri = variable for the i'" quarter
P _ = household consumption price deflator
log D/O or %U = indicators of labour market disecuilibrium
GENR = réal wvage rate in GENs (major national
- enterprises)
SMICR = real SMIC
SMIC = nominal SMIC
PROD = apparent hourly 1ébour productivity (intro--

duced with three possibilities: instantaneous,
smoothed over one year, and lagged one year).

= underlying hours worked(1)

!

H
H ='hours worked
A dot over a variable denotes the latter's rate of growth.

The results of estimating equation(1) are given in
Table 1, These results will be analysed for each variable in
turn,

(1) Price-indexation

8. It must be noted at the outset that explicit price-
indexation clauses are prohibited in France. However by a
varleby of means, firms and traue unions often agree to adjust
wages for inflation,

9. The degree and speed of index-linked adjustment differ
very considerably from one sector to another. The degree of
price-indexation of the wage rate ranges from 0.74 (for in-
surance and financial institutions - although some doubt remains
here as to the choice of indicator for labour market dis-
equilibrium), 0.82 (building), 0.83 (distributive trades),

(1) H was obtained by fitting to hours worked a polynomial of
second degree for time - which enables the slower decrease
in hours worked in recent years to be taken into account.
For all sectors together, it is found that:

= 4677 - 5.3T - 0.055T° where T = time
(17.8) (7.3) (3.1) RZ = 0.07
DW = 0.48



0.85 (agriculture), to 1.32 (agricultural and food industries),
and 1,30 (servicess, with the average for all sectors together
being exactly 1. This is an astonishing spread and possibly
results from statistical problems, or else it reflects wide
inter.-sector differences in the principles governing wage-
agrecmentss Six sectors out of 13, however, have a degree of
indexation very close to 1, these being the industrial sectors.
The average price-indexation lag varies ranges from O (energy,
and household durabies, a small sector for which statistics

are of doubtful reliability) to 1.66 quarters (motor vehicles)
and 1.53 quarters (capital goods). The average is 0.75 of a
quarter, which is quite short. In those sectors where
nationalised or public-sector firms are numerous (energy,
transport and telecommunications, insurance and financial
institutions), adjustment is rapid.

10. In several sectors (agricultural and food industries,
capital goods, motor vehicles), the weight of the price increase
rate in quarter -3 is large while in nearly all cases that for
guarter -2 is nil or virtually nil. This may indicate an
anticipatory mechanism whereby for the coming quarter a price
increase is forecast based on that observed currently and very
recently (current quarter and quarter -1) and on the increase
observed for the same quarter a year earlier (quarter -3)(1).
This led on to examining the seasonality of wage formation and
trying to measure it more accurately than with variables for
individual quarters. In principle the variables are seasonally
adjusted, but any seasonal divergences in the price-indexation
lag would certainly show up in the data used. In periods. of
nearly steady inflation these divergences do not show through
and seasonal adjustment is probably not feasible under these
conditions, Equation(1) has therefore been re-estimated for
all sectors by combining the indexation lags and the varigbles
for individual quarters, therefore including another term:

< -y - i=0,1,2,3
2 g T 50
1,J

»The results are shown on page 11:

(1) This is not the extrapolation of an annual rate of inflation
since in that case all the quarters would have the same
weight, '
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In first In second In third In fourth
quarters quarters guerters quarters
CoefTficient ‘
o
for P C.58 0.61 0.25 0.78
Coef I .cient }
(o]
for P 1 0.25 - 0.37 0.55 0.05
Coefficient
o _
for P_2 ' -0.32 0.10 -0.02 -0
“ Coefficient
"0
for P__3 0.47 -0.03 0.27 1 0.09
‘\— 0 ' (] ) >‘ -~ B
2P 0.93 1.05 v 1,05 0.92
Average
Indexation-
lag 1,04 () 0.46(%) 1.26(%) | 0.35(%)
(**) quarter.
F for joint null velue of a,.: 1.16 (value at 5 per cent:

2.11).°

Total indexation To prices appears to be roughly steady
from one quar er to aﬂOthT, with a dip in the fourth quarter.
The speed of indexation is much higher in the second and fourth
quarters, which are probably the ones in which most wage contracts
are reneved with allowence for recent inflation.,  In the first -
and third guarters wage increases are probably due in part
to phased eop71ca ion of agzreements concluded three guarters
earlier on tThe basis of inflation at that time (i.e. in the
second and fourth quarters of the previous year), as indicated
by the high coefficient of P_z for both guarters. However, the
very tentative nature of these results, notwithstanding their -
interest, and the low value oi the nullity test Zfor ajj (vhich
is accepuea) mean that uhlS specification has not been used

further in this study.

(ii) The labour market

In all sectors e: rcept insurance and financial institutions,

11. ns
the log (D/0) indicator (unemDIO'menb/Job vacancies) gives better
“results than 1/TU (1/rate of ”ﬂemeloyment) " This possibly de-
notes a degree of independence from the general pace oI business
activity in banking or the recruitment rate in banking. Labour
market djsequilib”ia have a wiaely Varylnc influence on wage
retes in the different sectors, witin the log (D/0) coefficient



varying in a ratio of 1 to 6. Very great sensitivity to these
disecuilibria is observed in agriculture, the agro--food indus-
tries, energy, intermediate goods and the distributive trades.
Sensitivity is very low in capital goods, motor vehicles,
building, insurance and banking. There is apparently no re-
lationship between the degree of price-indexation and the
strength of this labour market effect. On average, an increase
of 10 per cent in the number of unemployed, with the number of
unfilled job vacancies remaining constant, reduces the increase
in the hourly wage rate by 0,13 per cent per annum,

(iii) Administered wages (in national enterprises, the
S1C)

12, It is observed first of all that SMIC increases have a
significant efifect on wages only in a few sectors: services,
insurence and financial institutions and, marginally, agro-

food and energy. On the other hand, wage increases in the major
nationalised enterprises affect wages in practically all sectors
(except household durables and the distributive trades). Ob-
viously, this effect is immedieste and strong where there are
large numbers of such corporations (energy, transport and tele-
communications). Spill-over into other sectors varies in degree
(coefficient ranging from 0.2 for services to 0.7 for industrial
capital goods) and in time-lag (from 0, in services, to almost

1 quarter, in industrial capital goods and motor vehicles). In
France, therefore, real wage trends in nationalised enterprises
apparently play a very significant role,

(iv) Sectoral characteristics

13. These are seldom significant. Working hours (whether

in terms of the cyclical or the non-cyclical component) appear
to have no effect on the formation of hourly wages. This may
either mean that wages set on a weekly or monthly basis are in
the minority, if the underlying decrease in hours worked does
not lead to their being adjusted and therefore if employees do
not agree to a cut in wages, or it may mean that employees whnose
wages are set on an hourly basis agree to a cut in pay in return
for more free time., Obviously, the possibility should not be
ruled out of the estimate being affected by statistical problems
(mismeasurement of hourly wages, or of the number of hours
worked, etc.) or by collinearities in the equation (e.g. with

Jjob vacancies in the case of the cyclical component of hours
worked),

14, Productivity growth only influences the hourly wage® rate
to any truly significant extent in three sectors: energy (it

is known that EDF wages take productivity into account), building
and the distributive trades. In the latter sector, the co-
efficient is high (0.54), although the poor quality of the
statistics on value added in the distributive trades {in cal-~
culating which the conventional commercial rates of mark-up

are used) cast some doubt on the result, The absence of a
productivity impact does not in the long term affect the division



of value added between wages and profits, which depends on
the formulation of the price equation, but it does affect
the short-term movement of real wages.

15. Table 2 shows the relationship of hourly wage rates

in indivicduzl sectors to the average woge rate for all sectors,
combined, which are then divided into three groups, GSome sec-
tors (enerby, industrial capital goods, financial institutions,
the agro-food industries, intermediate goods, the distributive
trades and bullavng) show a fairly stable relative wage. In
others, the trends are remarkable: a decline in motocr vlecTes,
private capital goods, transport and services, and a marked
improvement in agriculture. Table 3 gives the apparent hourly
productivity growth rate for eJOWdeeu in the different sectors.
In certain ases (financial institutions, the distributive
trades), calculation of production being based on convention,

it is not possible to do very much with the figures. The same
applies to zgriculture and partly to the agro-food industries
in which the self-employed account for a major share of
production,

16. Bearing these caveats in mind, it will be noted that, with
the exception of household durables, wage-differentials between
sectors are a relatively good reflection of the long--run trend
in productivity. Building and services are seen to ranlz lowest
in both wag~ rates and productivity, while energy, industrial
‘capital goods and motor vehicles rank hlgneot In view of this,
it is surprising that producc¢v1ty should have so little signi-
ficance in the wage-rate equations, FEven if its effect were
only very long-run, the equation constants in Table 1 should be
seen to be higher in those sectors where productivity ralnu are
larger on average, but this is not the case.

17. In the foregoing,wage level and the productlvity growth
raue clearly move together, even over a long run of figures. -

A Tine has been added to Table 3 giving the absolute level of
apparent hourly productivity in 1063 and 1980. As might be
efpectea, there is no reWablonCI ip between the level of wage
rates and The level of apparent labour productivity, since the
share of wages in value added in each sector depends on the
production te chniques used. In fact the pattern of wage dif-
ferentials between sectors had already been set at the start of
the period, sc it is guite logical to find econometrically theat
the trend in differentials since 1963 is not linked to the trend
in labour productivity. It would seem, therefore, that the
trend of wage rates in the various sectors results from that of
variables common to the economy as a whole and not from sectoral
characteristics, and that wage differentials between sectors
result from differences of reaction to movements in these
overall variables (different bases for indexation, different
effect of labour market diseguilibria, etc.). These points
will be reverted to when examining wage dispersion between
sectors., It should also be rcmembered that for the time being
no spill-over effect has been taken into account.



Relative hourly wage rates

Sector Average | Average [Average | Average
. wage wage wage wage
in 19563 | in 1968 in 1972 | in 1930

High-wage sectors ‘
Energy 1. 34 1.36 1,44 1,40
Industrial caoltal o ‘
goods 1,14 1.10 1.13 1.4
Motor vehicles 1,24 1.18 1.14 1.07
Insurance and financial
institutions ‘ P .4 1.56 1.43 1.39
Middle-wage sectors |
Agro-food industries 0.99 0.92 0.99 1.06
Intermediate goods | 1.07 1.05 1.05 1,07
Consumer goods - 0.92 0.95 0.95 0,98
Household durables 1.02 1.0 0.93 0.91
Transport and . '
telecommunications 1.13 1.08 1.06 1.03
Distributive trades 1,09 1.05 1.02 1.02
Lov~-wage sectors _
Agriculture 0.54 0.62 0.67 0.79
Building 0,81 0.89 0.85 0.88

| 0.94 0.88 0.89 0.85

’Services
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18. Chart 1 chows the series that has been fitted for
all sectors combined. The largest residuals appear in
1969 II and 1969 IV (the year 1969 being undoubtedly dis-
turbed by the effects of the wage rises in 1968), and
1973 II, probably ‘as a result of the reduction in the rate
_of VAT at the beginning of the year which does not seem to
have been passed through to wages. During the period of
the first oil crisis (1975 - early 1976), wage rates show
fluctuations which the equation does not reproduce.

II. Wage dispersion between sectors

(a) liecasurement and description

19. The dispersion of hourly wage rates among the 153
sectors considered has been measured by the DISP indicator
calculated as follows:
13 E.
ST =y 2o
(2) DISP = 1\ [/ 2 (W, - W)E
WV ' ,
i="
vhere W = eaverage wage rate for the 13 sectors
W. = wage rate in sector i
Ei = erployment in sector 1
E = totel employment in the 13 sectors

- DISP is shown in Chart 2.

Because of the type of data used, wage-rate differentials
between sectors derive both from inter-sectoral differences
in the structure of Jjob skills and from wage differences in
the same skill category. A sharp fluctuation in dispersion
may therefore result from inter-sectoral differences in the
manner of wage formation for a certain type of Jjob, or Irom
- differences in wage formation for individual skill levels.
Furthermore, the long-run trend of dispersion may reflect
shifts in average skill patterns for each sector. The focus
- here will therefore be on short-term dispersion movements.

20, Wage dispersion between sectors decreased sharply

from 1964 to 1566 and then more steadily from 1967 to 1971.

- It then began to fluctuate markedly, rising in 1973 and 1979,
falling between 1974 and 1977 and again' in 1980. To what can
these fluctustions be traced? The big SMIC increases

‘occurred in 1968 (second and third guarters), 1973 (third
guarter) and 1974 (second and third quarters). TIn 1968,
their effect appears to have been more transient. It was
perheps more mzrked in 1973-1974. The SMIC increases do not
in any case eppear to explain develcpments after 1975; thcse
seem to be related to the cyclical situation; which improved in
the winter of 1975-76 and in 1979, possibly causing the dispersion
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The fit for‘all cectors combined
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to widen. In 1977 and 1980 the business situation worsened,
possibly causing wage differentials to narrow. - To shed
light on these points, equations were first of all estimated
for dispersion including the same explanatory variables as
for the wage rate equations (Table 4)(1). It is observed
that: . ‘

- in every case, the indicator of labour market
negatively affects wage dispersion over the 13

strain,

sectors, In pericds of high activity, the spread between
sectors widens, as ncoted just now by reference to the
chart(2);

- the increase in prices significantly reduces
dispersion(3);

- the temporary positive dispersion effect of wage
increases in the national enterprises 1s scarcely visible,
This is probably quite natural, however, since in the short
term these increases affect only those sectors with large
numbers of GENs - causing-wage differentials to widen - and
then, as we have seen, they spread economy as a whole;

- the effect of real SMIC increases is very slight,
which is consistent with the fact that the wvalue of the
coefficient for this variable in the wage-rate equations
has been found to be very small(4) purely nominal changes
being represented by price movements.

(1) In theory, dispersion should be explained with the aid
of administered price and wage levels, This formulation,
arrived at by writing out the dispersion expression in
analytical form, didnot yield any worthwhile results
however. :

(2) It should be pointed out that this result is the opposite
- of that obtained for the United States by Perry (1978)
and Wachter (1974). An zttempt will be made further on
to explain some of the reasons for this difference.

(3) Wachter (1974) achieved the same result for the United
- States, but Perry (1978) found the reverse to be the: case.

(4) Furthermore, SMIC is introduced in real terms, purely .
’ nominal changes being represented by price movements, . -
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_The low value for the Durbin-Watson test shows, however,
that dispersion is affected by other factors, all the structural
.components cf which were mentioned earlier. ' ‘

271. In order to pinpoint these results for wage dispersion
between sectors, equations were estimated to explain the wage-
Tormation proceéss in each of the three groups of sectors esta-
blished earlier (high wage - middle wage - low wage - see
Table 2). Differences in the wage-formation process could
confirm the effects discovered in the equations for dispersion.

(b) The three groups of sectors according to relative
vage level

22. It is now proposed to consider the three groups of
sectors characterised by high, middle and low wages respectively.
In order to be examined as groups, they need to be fairly homo-
geneous, To test for homogeneity, dispersion (raised to the
second power) was first broken down into two components: the
dispersion average for the three groups together and weighted
dispersion within each group, as follows:

(3) DISP? = -t ; (W, - )2 E.l. - S (WL - V)Z Fig
| Wl ois L BT WP s 9 B
T E5 prsp?
W j=F,M,B E J

vhere F, M and B denote the high, middle and low wage
groups respectively, EF, EM and EB the total workforce

in each group, and DISPF, DISPM and DISPB the wage dis-
persion within each group,

Year by year, the first component of the breakdeown in equation
(3) accounts for an increasing share of total dispersion,
rising from 68 per cent in 1963 to 81 per cent in 1981. It
certainly seems that these three groups are self-contained and
can be analysed as such, since the differentials within each
one remain narrow.

23, The second criterion examined is the econometric analysis
of wage-rate formation as shown in Table 1. Are there any '
common features in the results for sectors within the same
group? A number of points emerge:

- the sectors in which the labour market effect on wage
formation is pronounced are to be found in the middle-wage
group - excluding agriculture, which is a special case;



~ the sectors in which wage-price elasticity is dis-
‘tinctly higher than unity are found in the middle-wage group
" (and low-wage services); in the high-wage group, price indexa-
tion appears to be imperfect, - ' :

Lastly it can be pointed out that the average annual
rates of increase in apparent labour productivity are 6.4 per
cent in the high-wege group, 4.6 per cent in the middle-wage
group and 2.5 per cent in the low-wage group. ‘ '

24, - An attempt will be made to clarify these points by
estimating equations for wage-~rate formation identical to
equation %1) for the average wage rate in each of the three
groups. Chart 3 shows the trends. for these three wage-rates,
and affords a better view of the causes of the dispersion
veriations identified earlier. The 1968 wage rise affected the
three groups about equally, which accounts for there being no
change in dispersion. In 13973-1974 the increéase mainly bene-
fited the middle~ and low-wage sectors, and. the dispersion
narrowed, With the introduction of the "Plan Barre® (late
1976, early 1977), increases in the high-wage sectors silowed
markedly (especially in the motor industry and financial insti-
tutions%, with the result that the inter-sector dispersion
narrowed. The subsequent variations in dispersion were caused
by the wide fluctuations in wage rates in the low-wage sectors.
These fluctuations (a slight increase in 1979, a steep rise

in 1980) were apparent in the three sectors concerned (agri-
culture, building, services), which would tend to confirm that
the groups are individually consistent. In Chart 3 no systematic
lag is discernible between wage increases in the three groups,
At times a slight lag, of the order of one guarter, can be seen
in the increazases for those sectors in which wage rates are near
the average (64.1, 70.1, 73.1, 76.3, 77.2), but there is nothing
systematic in this and the reverse is sometimes observable :

(69o1’ 7004, 7["“2). " . .‘5'

25. Table‘5 gives the results of estimating equation (1)
for these three wage rates, The features mentioned earlier are
found to recur after analysis of the results for each of the

13 sectors:

- price-indexation is higher in middle- or low--wage
sectors than in high-wage sectors (in the region of 1 as against
0.91)(1). Thus in periods of high inflation, wage dispersion
nust narrow, which confirms the result obtained when estimating
the equations for dispersion, It can be also seen that index-
linked adjustment of wages is much faster in the low-wage group
(0.4 quarter on average) than in the middle-wage group (0.7
quarter) and especially, the high-wage group (1.1 quarter).

(1) This is consistent with the finding by Gaspard-Lecuyer
(1980) that price-indexation of wages is distinctly lower
for management than for the other occupational categories.
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Hourly wage rate in the three sector groups
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Employees in this last group of sectors are on average less well
and less rapidly compensated for inflation than employees in
other sectors. The latter. observation does not apply to the
energy sector, however, where index-linked adjustment is
immediates; ' '

~ the effect of labour market disequilibria is slight
in the high-- or low-wage sectors, but strong in the middle-wage
sectors. Wages at the lower end of the scale or those corres-
ponding to more highly-skilled Jobs appear not to depend on
the business situation to any great degree;

v - SMIC increases effect low-wage sectors, as might be
expected, but they also affect high-wage sectors, in which pay
scalecs tend to be rigid and may pass on all increases in the
minimum wage. However, as seen previcusly, the coefficients
obtained for the SMIC are very small;

- real wage increases in the major national enterprises
have much the same effects on wages in the middle- and low-income
groups, while their effect on wages in the high-income group is
very strong. This is not Just because energy is included in
this group, since GEN wages are also influential in wage forma-
tion in industrial capital goods and motor vehicles. All in all,
the effect on wage dispersion is ambiguous. in this case too;

- productivity gains are significant only in the equation
for sectors with a close-to-average wage.

26. The small impact of the labour market situation on high-
wage industries is a classic finding for the United States. The
explanation given by Wachter (1970) is that there are waiting
lines for work in these industries, which consequently never

- have any labour-hiring problems. In the low-wage industries, on
the other hend, when the labour market tightens, businesses have
to raise wages to keep their employees. Another suggested
hypothesis is that high-wage indusiries are highly unionised and
concentrated, making wages and prices less dependent on cyclical
developments, High-wage industries, it is maintained, are oli-
gopolistic and take relatively little account of the demand

- situation in pricing. On this reasoning, wage formation 1is
linked to price formation, and during slump periods, these in-
dustries could pay wages higher than those in the competitive
sector, with a catch-up occurring in periods of buoyant
activity(1). : _

27, This explanation is valid in France for the high-wage
and middle-wage sectors, Thus, in periods of buoyant activity,
the incomes of employees in the middle-wage group draw closer
to those in the high-wage group and the spread between the two
groups narrows. However, employees in the low-wage group

(1) See an application of this idea in Haworth-Reuther (1978)
and Gay (1978). :
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(wnese vaiting lines are proboblit forming becazusé of the low
siill reguirements; then find their incoumes lagging behind, and
it has been seen earlier that this is the effect which is de-
cicive zince unemployment has a negative impact on dispersion.
235, A more accurate analysis can be nade of differences in

inge-fornation behaviour between the three groups of sectors

estoblished earlier, using the methodology proposed by Deruelle

(1974, 'The first step is to stack the three sectors and esti-

mete a first equation in which the coefficients of all variables
r2 The same for all sectors. Then for each sector in turn the

pility is introduced of different coefficients for the

peislciehie c
e:micnatory variables and this sectoral differentiation is
tesced Do significance. The results of these tests are given
in the toble vbelow,. :
P 1 1 '
i ' : o o s §
! : F for different ! Critical value |
£ ' o g
i coefficients i for F at the i
i between sectors | 5 per cent }
§ threshold '
t
| SN . . 4
| Different constant : _ |
| for each sector 1.76 3.05 {
| i
117 . 2,00
0.47 2.16
I Different coefficient
for indicator of labour
mariiet strain | 2.60 3.05
o . 4 .
o . . f i
Different coefficients : : _
for administered wages =~ - 0,90 2.10
”~ A - e ap—— b s—

- iama

It can be seen that the introduction of different coef-
“Ficients for each sector is never significant at the 5 per
cent threshold, It is when the coefficient for the labour mar-
itet indicetor is allowed to have three different values for the
tirce sectors that the closest approximation to significance is
obtainad as intimated earlier: this is the only noticeable -
point of divergence among the three sectors., This can be pin-
pointed with still greater precision if the logarithm for un-~
employment and the logarithm for uniilled job vacancies are
separated in the wage-rate equations (Table 6). In the high-
cnd niddle-wage sectors, unemployment has no significant impact..
‘On - the other hand, Jjob vacancies, i.e. the hiring requirements
- of firms, have an appreciable influence, which, as noted above,
‘is stronger, in the high-wage sector. The situation is entirely
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reversed in low-wage sectors, where only unemployment has an
effect, These sectors take advantage of higher unemployment
to pay lower wages but do not seek to attract additional
workers by adjusting pay. By contrast, the other sectors do
not take the nunber of unemployed into account in calculating
wages, these being determined solely by the need to fill

vacancies..

29. In order to clarify the relationship between wage and
price increases, it was also decided to test, using the three-
group breakdown, the idea sometimes put forward that price-

. indexation of wages depends on the level of inflation itself(1).
This idea was tested by making equation (1) non-linear, with’
the coefficients for P_i becoming linear functions of P

-

(??i terms therefore appear in the equation) (Table 7). For

all sectors taken together there is no discernible effect(2).

On the other hand, it would appear that higher inflation reduces
the degree of indexation in the high- or middle-wage sectors

and increases it in low-wage sectors, although the effect!s
significance is not pronounced., In the latter group, when the
increase in prices is 6 per cent per annum, the degree of in-
dexation would appear to be 0.50, rising to 0.83 for inflation
at 12 per cent per annum., If this is true, higher inflation re-
duces wage dispersion for two reasons: because the degree of
price-indexation of wages is high on average when the wage level
is low (s2e earlier) and because the degree of indexation in-
creases with inflation for low-wage sectors while the reverse
occurs in the other sectors.

30. The use of terms such as ?2 is sometimes Justified on the
grounds that it enables the equation to be made homogeneous for
the whole of the period from 1953 to 1980, and in particular
that it prevents an explicit break’' having to be introduced for
1968, The equations for Table 5 were estimated for the sub-
periods 1964-1968 and 1969-1980 (quarters 68I1 to 68IV are still
excluded from the sample) and the equality. of the coefficients
tested. This tended to confirm the hypothesis(3) that the samg 5
equation remains valid throughout the period whether terms in P
are included or not. The three groups show the same charac-
teristics for the recent period as for the entire period. They

(1) Bronfenbrenner and Holzmann (1965) maintain that index-
ation decreases with inflation in the high-wage sectors.
Courbis (1980) takes the opposite view and contends that
for the whole of the French economy the degree of indexa-
tion increases with the speed of price increases, with
households feeling it more necessary to defend their pur-
chasing power. This is similar to the idea that prices
affect wages only above a certain threshold - see e.g.
Hamermesh (1980) or Vanderkamp (1972). '

(2) This conflicts with the result obtained by R. Courbis.‘
However, the periods of estimation and the choice of non-
price explanatory variables are different.

(3) The Fischer test gives 0.2 and 1.0 according to sector.
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are even more definite, with the lack of labour-market impact
on high-wage sectors, and higher indexation the lower the
wage. The significance of the non-linear effect of inflation
only remains for the low-wage sectors. All in all, it would
appear that the equations specified perform as adequately

in representing wage formation before 1968 as after.

31. Another discontinuity in wage formation sometimes
mentioned is supposed to-have occurred at the end of 1976

when the "Plan Barre" was brought into operation. It was
studied in the same way as the supposed break in 1968 and

the result appears to provide definite confirmation that the
equations are stable both before and after 1976. The coef-
ficients indeed show very little change(1). A slight fall is
discernible in the degree of indexation in middle-wage sectors
and a slight increase in the labour-market effect in the high-

or middle-wage sectors.

(c) Wages-and-wage dispersion

32. It is often maintained that inter-sector wage dif-
ferentials have an influence on wage growth, with employees

in low-wage sectors demanding a catch-up in their incomes when
they fall too far behind those in other sectors. Employees

in high-income. sectors, on the other hand, try to maintain

their relative position(2).

33. To test this hypothesis, it was decided to introduce
into the equations for the three sector groups the variable
for inter-sector wage dispersion, lagged by a certain number of
quarters. The only robust effect which seems to emerge (see
Table 5) concerns those sectors in which the wage is below
average. With a best lag of three quarters, wage dispersion
appears to act positively on the sectors in that category,
where -a wage catch-up is discernible. In the other sectors
there is no sign of any attempt to maintain wage differentials;
if anything, a high degree of dispersion in those sectors
would appear to act as a brake on income growth.

(d) The-conventional -theory-eof-wage dispefsi@n

34, So far, wage dispersion between sectors has been ex- -
plained by interpreting the basic equations estimated for each
sector or group of sectors. The conventional explanation of
dispersion is different: it is attributed not to different
reactions by each sector to various indicators of the overall
economic situation (inflation, labour market, etc.) - which is
what has been studied up to this point - but to the existence
of labour-demand differentials as between sectors, causing

(1) This is in contrast with the result obtained by the authors
of the Copain model (1981) in which a significant "Plan
Barre" variable is introduced. ) :

(2) Here we are in fact encroaching on the subject of wage
spill-over between sectors which is studied in the next
section. ‘ '
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those sectors in which labour demand is high to raise wages
compared with those in which labour demand is slack. The
only finding submitted up to now is that job vacancies, cal-
culated at the overall and not the sectoral level, have dif-- .
fering influences on the three groups of sectors /See II (b)7/.
It is now proposed to investigate the validity of this theory
for France. . ,

35. As a first stage, equations for wage-rate increases
were estimated for the three given groups of sectors, with

the addition of the employment growth rate (smoothed where
appropriate) in those sectors. The employment coefficient
still has the right sign, with closely approximating values
for the three sectors, but it is of very low significance.

The same result was obtained in estimating the same equations
for the 13 basic sectors. The first indications are not there-
fore entirely favourable to the environmental theory of wage
dispersion(1). ' :

36, The second stage was to calculate the variance among
the 13 sectors of the quarterly rate of growth of numbers em-
ployed. This variable, shown in Chart &4, is clearly seen to
increase in periods of depressed activity (1965, 1967, 1970,
1975, 1977 and 1980), reaching low levels in periods of buoyant
activity (1969, 1972-73, 1976 and 1978); the benefits of this
buoyancy therefore seem to be more evenly spread over the sec-
tors than the disadvantages of the economic recessions. This
variance was introduced into the equations for wage dispersion
between sectors (Table 4), and a significant positive coef-
ficient was obtained. The small effect of workforce growth
found in each sector is therefore sufficient to cause an in-
crease in dispersion when trends in numbers employed
diverge(2). ‘ -

(1) It appears, too, that employment in the low-wage sectors
- grew faster on average (+ 1.9 per cent a year) than in the
other sectors (high-wage: + 1.3 per cent; middle-wage:
+ 0.5 per cent). S

(2) The apparent correlation between intersectoral variance
of growth in numbers employed and the level of business
activity might have suggested that the variance is Jjust
another way of representing the job market situation. In
fact, this can be shown to create no econometric diffi-
culty for the dispersion equations, since variance for em-
ployment (VARE) and LOG (D?O) are quite far apart as shown
by the equation: ' :

VARE = 0.31072 L,0G (D/O) + 0.57107°
(3.2) , | -
R = 0.14
DV =0.85 . | s
SEE = 0.5107” (mean value of VARE = 0.71077).
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CHART. 4

Intersectoral.variance.of the
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37, Employment--growth differentials in the sectors are often
submitted as a factor in wage increases, It is then no longer
a gquestion of intersectoral wage dispersion but the fact that
the overall indicator of labour-market disequilibrium, as an
aggregation of sectoral Job-market disequilibria, cannot rep-
resent the magnitude of these sectoral disequilibria, which
under certain conditions may influence the wage rate(1). Thus,
there also needs to be an indicator of dispersion of sectoral
employment situations(2). When the intersectoral variance of
rates of increase in numbers employed was introduced into the
equation for wage rates in all sectors together, no significant
result was obtained., A difference in business activity levels
between sectors therefore affects wage-differentials between
those sectors but not the average wage for the economy as a
whole, ‘

38. After analysing wage-formation and the causes of wage
differentials, it is now proposed to consider wage spill-over
from one sector to another. '

I1I. Wage spill-over between sectors

39. As already stated, this question has been studied a
number of times in France. The conclusions reached have often
conflicted. According to Boyer (1978) and Boyer and Mistral
(1978), taken up by Basle, Mazier, Vidal (1980) and
Gaspard-Lecuyer (1980), the key sectors are either capital

goods, intermediate goods or energy. The result is established by
showing that productivity in these sectors is significant in

the wage formation equations for all categories combined and for
all sectors combined?B), or else by showing that another wvariable
specific to those sectors (rate of capacity utilisation, increase
in numbers employed compared with average growth of numbers em-
ployed in the economy as a whole) also plays a significant part.
The spill-over effects are sometimes also studied by way of
introducing the wage rate for one sector (or region) into the
equation explaining the wage rate for another sector (or

region)(4).

(1) See Lipsey (1960), Perry (1970), Archibald (1970) and
Brechling (1974) - studies based on the non-linearity of

sectoral indicators of labour-market strain, :

(2) Or even higher order moments.,

(3) See also Eatwell, Llewellyn, Tarling (1974) who showed the
role of productivity in key sectors in explaining wage-
growth differentials between countries (including France)
by stacking the average increases in wages and productivity
in those countries. '

(4) See Gaspard-Lecuyer and Courbis, the REGINA model, and
Eckstein and Wilson é1962§ for the United States, and
McGuire and Rapping (1968). This method is extremely &an-
gerous since all wage rates change under the influence: of
common variables, and furthermore, all the equations for
wage-rate formation need to be estimated simultaneously,
since the residuals are undoubtedly correlated, being in-
fluenced by chance developments common to them all (cyclical
shocks, c¢tc,). The latter method will therefore not be fol-

lowed here.
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40,  Two possible forms of spill-over will now be considered,
corresponding to two methods of study. First, it is proposed

. to take up the idea that the wage rate for a sector is in-
fluenced by a variable specific to that sector, and that this
influence then spreads to the other sectors, This is therefore
a permanent form of wage spill-over. Next, a more transitory
form of spill-over will be examined, using the methodology
developed by Mehra (1976) for the purpose of studying the corre-
lations between the residuals of identical sectoral equations,

(a) Permanent spill-over

41, The equations constructed in Sections I and II showed
that one sector-specific variable which. sometimes appeared to be
significant in wage formation in that sector was growth of

" apparent labour productivity., Neither hours worked nor absolute
growth of numbers employed gave satisfactory results. Those
sectors in which the rate of productivity growth appears signi-
ficantly are energy, intermediate goods, household durables,
building and the distributive trades (see Table 1). It was
therefore decided to re-estimate the sectoral equations,
systematically testing for all sectors the five productivity
growth variables corresponding to the five sectors in which they
play a role (Table 8). The results are disappointing and give
some appearance of being the result of chance. Productivity in
intermediate goads, which other studies show as playing an im-
portaht role, intervenes significantly only in the equation

for agro-food industries, Productivity in bullding appears to
influence wages in the motor industry and agriculture, which
would only ba Jjust about understandable i1f those gectors were
competing for unskilled or immigrant labour, Productivity in
the distributive trades, the measurement of which is somewhat
conventional as stated earlier, plays a role in two other sec-
tors, No clear pattern emerges, and it would appear that no
sector acts consistently as a leader by reason of the productivity

~gains it achieves(1).

L2, In another attempt to discover a sector which acts as a
wage-leader through its productivity increases, the 13 sectors
were stacked (giving a vector of 780 observations)(2). It can

be seen in Table 9 that the rate of productivity growth (whatever
the sector) never significantly influences wage rates as a whole.
The best results are obtained for productivity gains in capital
goods and services, the latter result heing strange.

(1) This result conflicts with that obtained by Gaspard-Lecuyer
(1980), probably because that study does not make any break-
down by occupational category, or because of statistical
differences which explain why in that study the labour market
situation has never appeared significant. -

(2) This has the advantage of providing an overall view of the
o phenomenon and, by comparison with the study of the average
wage rate for all sectors combined, of not disturbing the
 series explained by structural changes (shifts in relative

. .sector size). On the other hand, this is tantamount to
‘giving each sector the same weight in calculating an overall
“wage rate. K . _ : ' ER
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43, This series of estimations for the 13 sectors was

also made replacing product1v1uy by the variable suggested

by R. Boyer and J. Mistral, i.e. the difference in growth

of numbers employed as between the leader sectors and all
sectors collectively. These authors suggest that it is labour
hiring in the leader sectors which is the root cause of changes
in labour market strain. This idea was tested using each of
three possibles for the wage leader:

- the intermediate goods sector;
~ the intermediate goods and capital goods sectors;'

- the intermediate goods, capital gocds and energy
sectors.

The results are shown in Table 10,

Ly, In seven sectors out of 13, employment-growth dif-
ferentials as between the wage-leader and all sectors col-
lectively have no significant influence, In the six others,
however, the effects are very distinct. It is the second
possibility for wage-leader (intermediate goods + capital
_goods) which most often gives the best results. The implica-
‘tion accordingly is that the employment-growth differential
for intermediate goods + capital goods not only influences wage
rates in those two sectors but also influences wages in agro-
food, consumer goods, transport and telecommunications and ser-
vices. This would make the two sectors a wage-leader for a
good part of the economy(1).

(1) It can be noted that in the equations where the employment-
growth differential is significant, the conventional variable

for labour market strain loses some or all of its 51gn1flcance.

In fact, by contrast with what was previously observed for
variance of sectoral employment growth rates, the two rep-

resentations of labour market disequilibrium are fairly highly

correlated, as seen in the equation below (BI + BE standing
for intermediate goods + capital goods):

N fm = 0.006 - 0.0041 log (D/O
Npr + BE “Nror = 02995 7 2500)T 108 (n/0)
employment RZ = 0.60

growth DW= 0.46
differential SEE = 0.0023

Chart 5 represents this regression. It can be seen that the
employment-growth differential as between the leader sectors
and all sectors combined fluctuates much more sharply than
the usual log (D/0) indicator; workforce adjustments in the
leader group are more drastic than in the other sectors.
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45, The results suggest a division of the labour market
into two. The segment that corresponds to jobs in capital
goods, transport and telecommunications and services is in-
fluenced by the state of business activity in the leader
sectors, The other segment, corresponding to jobs in agri-
culture, energy, motor vehicles, building, financial insti-
tutions and the distributive trades, is completely un-
influenced. = Lastly, hiring in certain sectors (agro-food,
intermediate goods, consumer goods) draws on both segments
of the labour market, :

(b) Temporary-spill-ever

46, The method proposed by Y. Mehra for analysing wage
spill-over between sectors is as follows: the first stage

is to regress wvage rates independently for all sectors on a
number of variebles which must be common to all sectors and
exogenous to wage rates. The second stage is to work on the
residuals of these first-stage estimations. Y. Mehra applies
this method to wage-rate levels, but here their growth rates
have been used. The advantage of this is that it is easier
to derive steady-state series and economic interpretation is
easier: if the wage level is worked on, the residual of an
equation corresponds only to a temporary change in that
level, If on the other hand the rates of growth in wage-
rates are worked on, a residual corresponds to a permanent
change in the wage level, and the transmission of this change
to another sector is meaningful(1).

(i) Method

L7, Only the broad outline of the method will be given
here, all the technical details being supplied in Annex 1.
The first stage is to construct equations for wage rates

{(in terms of rates of increase), with common explanatory
variables which must not be dependent on wage rates. It is
therefore necessary to test for exogeneity and it was
found that the distributive trades had to be excluded from
this second analysis of wage spill-over, but it was possible
to work on the other 12 sectors., The fact that the wage rate -
in the distributive trades "causes" consumer prices can be
explained. If the wage rate rises, traders react by raising
their margins and all goods purchased by households are
affected accordingly. If, on the other hand, the wage rate
rises in another sector, only the price of one fraction of
the goods will move and the overall price index will not
change very much. Once this analysis has been made, if
first-stage regressions can be carried out for the 12 re-
maining sectors and their residuals obtained.

(1) However, by contrast with the phenomenon studied in

Section III (a), spill-over here is only temporary in
terms of the growth-rate of wages.




48, The common variables used to explain changes in wage

rates are identical to those used earlier (sce page 6)

next stage is to look for 'ley groups® of sectors which act

as wage-lecaders. An influence of this kind will be indicated

by the fact that the residuals of the equations described above
and corresponding to possible key sectors have a positive signi-
ficant influence on the residuals of the equations for the

other sectors. Where this is the case, it means that when the

wage-rate rise in the key sector is an autonomous movement (noct
resulting from fluctuations in the earlier-mentioned variables
common to the whole economy), this movement spills over to the
other sectors. Conversely, The residuals correspondaing to the
sectors outside the key group nmust never influence the residuals
of the equations constructed for the other sectors, This is
examined by constructing eqguations for each sector to explain the
residuals of the first-stage equations by lagged values for those

residuals, the average residual(1) for the sectors in the ¥key
roup" of sectors (also with lags), the average residual for
sectors other than those in the key group. Six possible key

groups were workKed on. ,

- Key group 1: the high-wage sectors identified earlier
(energy, industrial capital goods, motor vehicles,
insurance and financial institutions).

~ Key group 2: the sectors with the highest average(2)
productivity gains over the period 1963 to 1980 (energy,
industrial capital goods, motor vehicles and household
durables) (see Table 3).

- Key group 3: the capital goods sectors (industrial
Capital goods and household durables)..

- Key group 4: a group which changes from year to year
and comprises those sectors which have shown the
highest productivity gains for the year (see Table 3).
This group comprises:

from 1963 to 1963: energy, industrial capital goods,
motor vehicles, household durables;

in 1969 and 1970: energy and motor vehicles;
from 1971 to. 1973: energy and household durables;

in 1979 and 1980: intermediate goods and industrial
' capital goods.

(1) Weighted by numbers employed. | v

(2) Even if the productivity growth rate in these sectors
appears to have no influence on wage formation, they may
still act as leaders and transmit wage-rate changes un-
related to productivity changes or only temporarily related.
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- Key group 5: intermediate goods.

- Kex rroup 632 the"loﬁ~wage sectors (agriculture
bullging, services). ’

(ii) Results

49, The results obtained and summarised in Table 11, which
shows the significant positive influences, . are disappointing.
Only the residuals for key group 4, the group with varying
composition, significantly influenced the residuals of the
wage equations for several sectors (and even then only three

- sectors out of twelve). It scems clear that there is no key
group which influences the rest of the economy, at any rate
from the standpoint of temporary spill-over.,

50. A recent symptom of spill--over had been found, however,
when the economy was split into three groups of sectors (high;
middle- and low-wage), with intersectoral wage-dispersion
exerting a positive influence on the low-wage group (sec page
35). To ascertain whether or not the type of analysis done here
confirms this effect, it was applied to these three groups of
sectors and the relationships between the residuals of a high-
or middle-wage equation and the low-wage group were studied.-
The only significant effect to appear was spill-over from middle-
wage to high-wage sectors with a time-lag of three quarters.

A second symptom found earlier (see page 37) was that relative

- growth in numbers employed in the intermediate goods + capital
goods group appeared decisive in establishing Jjob-market equili-
brium in industry (with the exception of motor vehicles) and
services. Unfortunately, the etamination of the residuals did
not reveal this %leader" function of industry. By adjusting

the equations described above which explain the changes in
residuals, and also the equations making employment-growth dif-
ferentials a factor of wage-rate determination, a consistent
conclusion was reached: in four sectors (agro-food, capital
goods, consumer goods, and scrvices), this wage-differential
variable has a significant influence (Table 12).

51. There would thus appear to be wage spill-over-related
to the situation in one particular segment of the labour .
market - from intermediate goods, through capital goods to
agro-food, consumer goods (quite rapid)(1) and services (fairly
slow). This spill-over is nevertheless fairly slight, as
shown by the limited improvement in the accuracy of the equa-
tions when the employment growth rate in key sectors is intro-
duced, and by the fact that in a certain type of analysis it
is indistinguishable from straight behavioural inertia as de-
. picted by auto-correlation of residuals. Furthermore, a
large number of sectors (agriculture, energy, motor vehicles,
“building, transport and telecommunications, and financial
institutions) are not reached by these spill-over effects and
their wages are formed for entirely independent reasons.

(1) See (page 3&) the lags in the equations constructed with
the employment-growth diffcrential.
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Table.12

Interdeggndence~of~residuals

(without autoregressiveness)

Key sector:| Key sector: Key sector:
capital intermediate capital goods +
goods ' goods intermediate goods

I II | I Ir (1 II

| Agriculture
Agro-food
Energy

Intermediate
goods

Industrial
capital
goods

Motor vehicles
Consumer goods

Household
durables

Building

Transport and
telecommunic-
ations

Services

Financial

institutions

I: Signifipant positive influence of key*sector residuals.

Significant positive influence of non-key-sector residuals,
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Iv. Concilusion of the study on wage-rise spill--over
52. The two most robust effects which emerged are thcse:

first, relative employment growth in the intermediate goods +
capital ‘goods group appears to be a determinant of labour..
rarket equilibrium and therefore of wages in industry (except
motor vehicles) and services; second - an effect identified at
_the beginning of the study - wage fluctuations in the major
national enterprises seem to have repercussions in all scectors

Labour-hiring in heavy industry end public policy would therzfore
appear to be central to spill-over process,

53. Somne cffects emerged when the sectors were split into
three groups according to the level of wages they paid: a hign
d wage

degree of dispersion triggers a catch-up by low wages, cn
movements in middle-wage sectors affect those in high.-vage
sectors. These results are partial, but suggest that waze move-
ments spread from middle-wage scctors. (i.e. agro-food, inter-
mediate goods, consumer goods, household durables, transport

and telecommunications, the distributive trades) to the high-wage
sectors (energy, industrial capital goods, motor vehicles, in-
surance and financial institutions), thereby widening the gap
between them and the low-wage sectors (agriculture, building

and services) wvhere ultimately a catch-up occurs. :

54, Some negative results were obtained, In particular,

no sector acts as a wage-leader, whether permanent or temporary,
as a result of its productivity gains(1). The role cf hreavy
industry, even, is not considercble, It should bte borne in mind,
as seen earlier, that the major component of wage growth arises
from variablcs common to the economy as a whole (prices, un-
employment, ctc.) or from increases in administered wages,
Furthermore, the situation in these central sectors has no in-
fluence on a large number of industries mentioned in the previous
paragraph. T

{1) This was found either by combining the procuctivity ocffects
in the wage equaticns, or by ecnalysing the role of the

residuals corresponding to high-productivity sectors.
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. ANNEX

Technical particulars of the Mehra method

1. As seen in the main text, the first stage is ©to construct
wage-rate eqguations with common variables which must be exo-
genous to sectoral wage rates. The main problem is obviously
consumer prices, which cause wage movements but are also in-
‘fluenced by them. The indicator of labour market strain was
also Tested ior excgenousness, The method used is that pro-
posed by C, Sims (1972), which emounts to testing the simuvl.
taneous significance oi the future values of the variable thit
needs to be tested for exogenousness (in this case prices) in
explaining the variable preswacd to be Wcaused® (in this casc
wage rates), using an eguation- in which past, present an
volues of the varicble. presumed to be exogenous are
introduced.

[pn
by
ct
—

v

6]

These tests were conducted as between the indicato
ur marizet tension and the rates of increase in wage v
between the rate of price increcases and the rates of wa
incre s and as between the price logarithms and the wage
airithms after using the filter sugsested by
N. Neriove (12864), The test is therefore conducted on st
state series, and rates of growth still display a trend since
infiation has been higher in recent years. _

3. The assumption of exogenousness of thz indicetor of
labour nmarket strain is accepted for all sectors. If the
growth-rate equations are used, the conclusion recached is- that
prices are cxogenous in all sectors except the distributive
trades, If the filter is used, some encogenousness of prices

is observable for two other sectors (agriculture and consumer
goods) as wcll for all sectors taken together. Lastly, as
mentioned carlier, it was decided to exclude the digtributive
trades from the analysis. With the residuals of these equations
established, it is possible to go on to the second stage.

L, - Assuning that a certain group of sectors consitutes a
key group, the average residual (weighted by numbers employed)
is calculeated For that group in the first-stage equavions,
giving RC, and similarly the average residual for the other
sectors, R"~. Then equations of the following form are esti-
“nmated for each sector:

1, . He : k
gy ol L B o1z . .C . = oNC
(%) R = 321 83 R -3 * 551 P 3 -3t 5 <y R_j

o

i o s . :
where R™. is the residual in the first-stage eguatior

-3
‘specified for secter i, lagged by J quarters, and I is
v . 4 . .
the nainum lag used {expiressed in quarters).
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By exciuding RC and R (1) from the cquation a sericus problem
of simultaneity¥ is circumvented, since it is probable that Rg,

RC and R“C arc affected by the same random facter resulting

ffom veriebles (SObLO"pOlétlcal or ‘other) omitted from the
first-stage cquations, R and LUC are not therefore indovendent

from the residual of cquatlon (h). Furthermore, wage spill-over
canmot be expected to be instantaneous.

5. A number of indices will Dbe examined to ascertain whether
the group of sectors being conglaored is or is not a "kev
group‘l .

~ value and significance of b,, Cc., 2D

3 3 3? ch;
- the overall significance of bJ tested by comparing:
. k.
(4a) R = S a, R . with
| =1 9
. Kk . Kk
(4B) R = £ a, R, + = b.1C.
. J.=1 J -J j=1 Jd - J

For the sectors in the key group, neither the by nor cs should
be significant - only auto--correlation of the r051dua¢s for the
sector should appear. For sectors outside the key group, tae
by should be significant but not the c.. These Charactor¢stlcs
are difficult to apply in one key ﬂrouﬂ (number 4), whose
constituent, sectors very over tine.

6. - A negative signific ant link between residuals sometimes
appears but is not meaningful for <the purposes of the analysis
here. The results are not zlways casy to interpret. The

residuals often show a fa rly hlb“ degree of auto--correlation,
so it is not uncommon to find in the estimation of equation
(4) by or cj vhich arc significant but with the opposite sign,
the sum of which is small and nob significant., For example,
if the residuals corresponding to the. key sector are auto-
correlated, this may cause changes of sign in the bj scquence
so as to correct this auto-corx r'latlon. However, even in this
case Yhs must be positive and significant. For ex Dle, ob--
taining b1 == ~-bo(2), both of them, significant, was not taken
to be proof of intersectoral spill-over. If uhe wage in one
sector grows faster and this causes a wage movement in another
sector for ;just one quarter, this cannot be termed spill--over.

. " C \TC
(1) Instentaneous values of R~ and R

(2) Cocfficients for the first two 1ags.
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7.  As scen earlier, equations (4) and (4B) werc also re-
~estimated with aj = O (no auto-correlation) for the key sector
comprising capital goods + intermediate goods. Given that the
enployment-growth differential does not appear in the general
equations for the first stage, its component not explained
by the zeuneral variables /Tog (D/0), etc./ shows up in the
residuals and ought subsequently to exer® a positive influence
on the residuals for other sectors, since a direct econometric
exercise on wage rates reveals a role of this kind. However,
this is not the case, or by no means consistently so, (the only
cffects observed are intermediate goods on services and the
variablec~composition high-productivity group on industrial
cepital goods): the only difference between the econometric
approach and that derived from liehra is the fact that the
residuals sre in this case presumed to be auto-correlated(1)
wihen they are analysed, while no correction for auto-correlation
is intrcduced for the estimation of the wage-rate equations.
If this correction is then made in the equations which include
the employment-growth differential in capital goods and inter-
mediate goods, and the equations applied to those sectors in
which this variable is significant, this significance is still
found in four sectors (agro--food, capital goods, consumer goods
end services), If, symmetrically, the residuals are analysed
for interdependence, without introducing auto-regressiveness,
the same conclusion is reached for those four sectors.

8. Equations (4), (44), and (4B) were estimated with several
lag options (k). The best results were obtained using lags of

four or eight quarters.

(1) Since lagged residuals for the sector considered are
introduced as an explanatory variable,
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