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The problem

The development of production in a company or group of
companigs ¢an be assumed to be contingent on both ch

2 the volume of producti 3 capital
in the input of labour and capital and changes of a techno- feul ﬂw:‘ fore Fursirios by;?:.mofmgm’wm
logical and organizationsl nature. The effect of these lysis. A problem here, b y i the difficulty in ob-
changes on production is & ined by the relationship be-  taining statistics on the develoy of the volume of
sween production and the of production and by  capital. Even if these data were available, though, we stil
shifts in this relationship over time. In order to analyze pro- have the problem that it is not the existing capital that
et Ml e such relationshi duction  should be incorp d in the production functi

functions—have been caleulated for the Swedish forest in-
dustries, on the basis of time series data. The calculations
refer to the 19471965 period and cover sawmills aand
planing mills, wallboard factories and the pulp and paper
industry.

By means of these production functions, which are of the
Cobb-Douglas type, we obtain a measure of the sensitivity
of production to changes in capital and labour. This meas-
ure has the character of an elasticity, indicating the per-
centage rise in production when one of the factors of pro-
duction increases by ane per cent while the other factor is

hanged (as is technology). Technological and organi-
zational development is in turn measured by reference to
the increase in production in terms of an annual pescentage
figure, that arises at given inputs of the factors of produc-
tion.

With the aid of these calculations, we have been able to
identify the contributions to the § in prod made
by the two factors of production and by technological ad-
vances. The estimated functions have also been used for
calculating the marginal productivity of labour at current
prices, which has then been compared with money wages.
This comparison has been made as an average for the whole
of the period under study, as well as for each separate year.
The latter comparison has been carried out in order to
study the development of profits in the industries concerned:
if marginal productivity deviates from money wages, this is
a sign that capital is being over- or undercompensated.

but the
capiahkatism}ly’mm,
In this study an attempt has been made to solve this
problem by using not the capital stock but capital incomes,
puted into prices, a3 a of the capital
input. In addition to the fact that capital income data are
easier to obtain than data on the capital stock, an advantage
of this method is that it takes into account the degree of
utilization of the capital, It is based on the assumption that
capital incomes in fixed prices vary proportionally with the
volume of capital in use. This means that capital incomes
can seplace the capital stock in the production function?
1f capital incomes are to be able to serve a3 a measure
of the development of the capital volume in use, they must
be free from all price fluctuations. Otherwise, there can be
& change in capital incomes without there being any cor-
responding change in the capital stock. The capital incomes
have therefore been arrived at through reducing the value-
added of the sector in fixed prices by the wage bill, after this
has been deflated by means of the index for the general
price level. No profit fi jons cansed by changes in sec-
tor prices will then be reflected in capital incomes; the latter
will thus only vary with the volume of capital in use.
Our ing the develop of the volume of capital
in this way means that, in regard to the capital stock in
usé, the rate of return in real terms will be constant over
time. There is thus nothing to prevent there being variations
in the rate of return with respect to the total physical capital

1A derailed description of this wethod can be found in ¥. Aberg,
Pradukiion och produktiviter § Svevige under perioden 18611963,
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ide valuable support. This paper has given us a new

given, acceptable labour market si is accomy
by a lower rate of wage drift than that recorded previously.

With a more efficient direct and indirect wage policy of
the type indicated here, the thinking underlying the above-
discussed paper on wage formation and the economy should
12693081
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perspective for appraising the margin in an ECONOIY
wage increases, a perspective which should create a sounder
platform for the future wage policy debate.
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stock. According to the asurptions made here, such fluctua-
tions are interpreted 25 changes in the intensity of we of the
capital. Tn other words, the actual rate of return in real
terms is assumed to be constant only when the capital stock
is fully utilized.

This assumption of a constant rate of return at full ca-

ts in the Swedish Forest Industries

price dndex has been used as a measure of the general price
fevel.

Table 1 shows, for each of the branches, the anmug
percentage changes under the vasious headings during the
period under review. As regards labour, the figures for
mmww&wmﬁmw

pacity utilization is, in turn, based on the prion that
the market requirements as 10 the rate of return on capital
do not change over time. Since this is a basic assumption in
the study, it would be an advantage if it could be empiri-
cally tested. This can indeed be done in connection with the
calculation of the production functions, so we will not need
to feel uncertain as to the correctness of the assumption.

The statistical data

The statistical basis for the caleulations made here com-
prises data from the official industrial statistics. Value-
added in fixed prices has thus been used as a measure of
the production volume, Furthermore, the measure of em-
ployment includes all persons employed in the sector—both
workers and salaried employees, males and females, adults
and minors, As regards workers, however, we have not used
the data on the number of individuals but the figures for
the number of hours worked, which have then been re-
computed into the number of workers. Finally, as mentioned
above, the capital incomes have been obtained by deducting
the wage bill, expressed in terms of a fixed general price
level, from the value-added in fixed prices. The consumer

Furth , the ber of work-places covered by the
study has been set out. By way of comparison,
in total Swedish industry has also been given in the table.

The table shows that production has increased faster in
all the industrial groups studied than in industry as a whols,
with the exception of the sawmills and planing mills group.
‘This is also true of the develop of the volume of capital
The growth rate for capital has been particularly low in the
sawmills and planing wills, while it has been relatively high
in the wallboard factories. This means that the volume of
capital per unit of production has fallen in the formes group
and risen in the latter. The table alo shows that there has
been some increase in the volume of capital per unit of oute
put in the pulp and paper industry, too,

With respect to employment, we find that the number of
salaried employees in all groups has risen much faster than
the ber of :’ Furth we see that the total
number of employees has decreased in the sawmills and
planing wmills and, to some extent, in the pulp factories, 0.
The steepest increase in the number of employees is showa
by the wallboard factories and by the paper and cormbined
pulp and paper mills. Finally, we learn from the table that
production per employee has rvisen much more rapidly in

Table 1. The number of work-places and annual percentage changes in the volume of production and factor inputs in the forest indusiviss,

1947 —65
Group Average Percentage change in
number
of work- Velume Capital
places of pro- R
duction Q
Saw mills and planing mulls 109 1.97 0.77
Waliboard factories 17 .34 8.47
Pulp and piper industry 132 5.19 5.43
thereafl:
Pulp mills 70 471 5.01
Paper and combined mills 2 5.77 6.02
Total industry? 4.26 4.00

' Refers 1o 19471964 period

Source: Central Bureau of Statestics

Number of Number of Number of workss
workers salaried employees salaried croployess
Ta Lr %

~0.50 0.95 —0.3%

0.70 5.43 122

025 4.09 0.78
—0.59 430 -~0.02

1.03 3.93 145

0.0 3.51 .81
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the groups studied than in industry ulwhole.. However,
in this respect, 100, the sawmills and planing mills are the
Wmmm&,d«p&mwfmmtm@mmk
this branch has fallen back.

The production functions

As mentioned eardier, the calculation of the production func-
tion involves the identification of, on the one hand, the
Mmmﬁdﬁuhwdmlﬂmdhw‘ and,
on the cther hand, the importance of technological ad-
vasces. The values that are thus cbtained for the elasticity
ofapiulamdﬂxeudmolegiedtmlmmmﬁz

As reguds the elasticity of capital, Table 2 shows that
the highest value is registered by die pulp mills. For cach
percentage increase in capitl volume, the production of
these companies rises, ceferis paribus, by just over 0.6 per
cent. The lowest values are noted by the sawmills and
by the paper and combined mills, However, we find that
the sensitivity of cutput to changes in the volume of copltal
is greater in all the branches studied thas in industry @ &
whole. This can be interpreted s reflecting the fact that
capital intensity, ic, the amount of capital per worker, is
generally higher in the forest industries than in the rest of
industry.

nm'munmmmw,mwmah
is only the wallboard factories that have experienced faster
fanological develog than total industry, According to

Tabie 2, The elasticity in respect of labour /f is obtained by
deducting the ¢lasticity ¢ from one. This means that the
mleafpmduaionhmmudmtwhwea&yaﬂwtonm
volume of production. With unchanged technology, & one
pauemincrweinbthcapiﬁhndhbwrit&mwmad
10 Tead 10 & one per cent increase in production.

Table 2. The lasticity of capital, the tecknology fastor and the
deoelopment of real wages in the forest industriss, 194765

& = clasticity in respect of capital

B = ()ewt) elasticity in respect of labour

S, = standard deviation for x

3 = techoology factor

H* == multiple correlation coelficient

/8 = annual percentage incresse in real wages acvording o the pro-
duction function

by = actual aunual percentage increase in reald wages

Group Sy A e Up  be
Sawmills and planing mills 0.4 177 09% S47 38
0014
Wallboard factoties 6.5¢ 220 0998 478 428
0.025
Pulp and paper induitry 056 180 0998 409 397
0.028

thereof:
Pulp mills 061 169 0999 433 403
0.025
Paper and combined 051 200 099 408 397
mills 0,030
Total industryt 044 206 0998 365 371
0.024

" Refers to 19471964 period
Seurce: Central Bureau of Statistics

Table 2, technological advances in these companies have
generated an annual production increase averaging 2.2 per
cent during the period studied. It is also interesting 0 note
mmmmdwmwm&m
mills compared with the paper
pul;:hk?akowﬁomﬂmuﬁobem&ewhmhgm
fmiﬁ&“ﬁqdmﬁ,ﬁ“ﬂﬁmﬂﬂ‘w
ment of real wages h,, according 10 the trend, On the basis
of these data, we are able to test the asuniption of & con-
mwdmnm@t‘mﬂtﬁﬂm&ﬂdm-
{g&onofﬁmpmducﬁmmm&mbemhube
A/pmﬁamwbeequﬂw&embwdmn}m
if the caleulated production function is 1o resp to the
production relationship we are seeking. Now it can be seen
from Table 2 that these two figures are not, admitiedly,
exactly identical. But the difference between them is o
small that the calculations can be consid satisfustory. It
mwﬁ,mmﬂmmtymcbmmwd;
t&mﬁmmﬁﬁemm .
dm,{jﬁuﬁowwmﬁwmevdueud:edwdm

of real wages he.

The contributions to the increase in

production

i roduction functions, we can SoW
With the aid of these p e
tha&cinpmdumondunq' the period .O?Ilmnm'dn:;:
is multiply the elasticities of l}w_facm geduc!;m
the annual percentage change in these mmmmmwto
with the technology factor, the resuliant con
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production constitute, by defimition, the total annual in-
crease in production. Table 3 sets out the results of these
calculations.

Table 3. The vontribubions to production incveases in the forest
industries mude by capital, labowr and the technology factor,
1947 —63

Group Volume Contribution from
of pro Capital Labour Technology
duction factor
Sawmills and planing mills  1.97 0.38 ~0.18 1L.37
Walibourd factories 7.34 457 0456 239
Pulp and paper industry 5.19 3.04 @35 180
thereuf:
Pulp mills 431 304 -0 169
Paper and combined
mills 5.77 3.07 07F 200
Total industry? 426 135 0.45 2.06

* Refers to 19471964 penind

Sowrce: Central Bureau of Statistics

We can see in this table that, in all branches, capital has
seen much more important than labour for the growth of
production. The contrthution from capital has been particu-
larly farge in the wallboard factories and in the pulp and
paper industry. In these companies, moreover, capital has
plaved a greater part in raising cutput than has been the
case in industry as & whole, However, this daes not apply to
the sawmills and planing mills, where capital has been of
v mnportance. Furthermore, in this latter group
labour has made a negative contribution to production
growthy this is alo the case in the pulp mills. The reason
{or this is that the labour force in these branches has, ac-
cording 1o the trend, shown a decline during the period

¥

EXC et

In the sawmills and planing mills group the major part
i s 10 producion derives from the technnlogy
vch is respansible for o Jess than 80 per cent of
this inerease. In the ather aroups, however, the

from the technology {e

contribution

or is not strikingly Large in relating
1o the growth in production. The share of o

g L proauetion. The share of growth attribut.

ble to this factor is between 90 and 35 per cent in these

Lranches, wiale the correponding figure for wtal industry

hout 50 per cent. Tt is capital, instead, that

s responsible
¢ major part of produciion growth in these branches.

The productivity and wages of labour

The esti 1 production functions also make i possibla
fnrmmcalcuhtethevalueaf&amgiml vl
of labour. This productivity can be obtained by multiplying
Mevdu&adddpermpmehcwpﬁeuni&m
elasticity of labour. The resultant figure for margiaal pro-
ductivity can then be compared with money wages, o
that we can sce how labour has been paid in relation to its
marginal productivity.

The 1 ginal productivity has
been caleulated for the various branch in respect of the
whole of the period wader review. These calculations are
given in Table 4, which also sets out the average annual
money wages during the period. Farthermore, the ratio be-
tween productivity and money wages has been worked out
in the table,

In this table we can observe that, during the period
studied, the value for the productivity of labour has been
at a higher level in the wallboard factories and in the pulp
and paper industry than in jndustry as a whole. We can

Table 4. The average value of the marginal productivily and money
wages of labour in the forest industrizs, 194765
PRQ AL = BPQ/L = value in keonor of the marginal produstivity of

labour

W = money witges in kronor

Group PEQBL W {P3Q L)%
Sawmills and planing mills 8 347 b E i E 0.91
Wallboard fsctories 12 855 12 092 105
Pulp and paper industry 12 656 11743 1.08
thereaf:

Pulp mills 12572 11 866 1.06

Paper and combined

mills 12 575 i1 618 1.08
Total industry? 11303 10932 1.08

! Refers 1o 19471964 period

Seurce : Central Bureau of Statistics

also establish that productivity in these branches is 6 to 8
per cent higher than money wages, while the corresponding
figure for total industry is no higher than 3 per cent. m
this is in spite of money wages in the companies studied
here having been higher than in industry as a whole. The
fact that labour has thus been underpaid in relation 12 its
productivity means that capital has veceived corresponding-

MWP&&M:MMW&»&MM&MW 9

lyhighcr e i than is 'h)!iﬂ. ol
W&m;mﬁmmkmwmmm
planing mills, where the pmdmvityofhbmrlfabm
much lower than for industry as a whole In this group
marginal productivity is even lower than money wages, de-
spite the fact that these wages have been low compared
with those paid in other branches of the fomst secter. In
contrast to what has been the case in the other branches,
labour in this group has thus been overpaid; this can be
inwpmmlmui@ﬂmmpetitimonﬁmhbmrmfhu
has prevented wages from falling to the level of productivity.
ht should be noted in this context that the money wagss
used here do not include any indirect wage costs. On aver-
age during the period, however, these costs have not been
very high in relative terms; fusth , it is only after 1959
that they have arisen at all. According to estimates made by
the Swedish Employers’ Confederation, these costs have
gradually risen during the 1960—1964 period from cne to
barely five per cent of the total wage biil.

The development of profits

When labour is paid aceording to the value of its marginal
productivity, capital will also receive compensation cor-

ponding to its productivity. Capital will be over-com-
pensated, however, if the wages paid to labour are lower

Chart 1. The development of money wages and the marginal
Produstivity of labour in the forest industries, 194765
Kr. 1000

A = Money wages per year
B = Vahe of marginal productivity of labour per year
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1e. Paper and combined pulp and paper mills

&
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memgmminacﬂmbmh,pmﬁh%aym&m
be higher there than in a branch where the curves are 1o
versed. These charts only give information as to the patter
dpmfndewbpxmnmmmudmmbmm
the time period studied.

As was eardier illustrated in Table 4, money wages in the
sawraiily and plining mills have exceeded the marginal
productivity of labour over the period as a whole, We can
now observe from Chart 1a that this has in fact been the
case in every year except for 1951 Up to 1962 productivity
in the branch has gradually fallen in relation to wages,

1967 48 49 80 €1 52 53 B 55 66 £7 S8 S¥ & 61 62 93 64 6

Sowrce - Central Bureay of S1austics

than its produetivity, and viee versa. This over- or under-
compensation of capital results from changes in the pur.
chasing and selling prices of the branch, as well as from
changes in the intensity of use of the capital. If such changes
take place over time, this s an expression of changing
profitability in the branch. We can consequently follow
profit developments in the branch through studying how the
value of the marginal productivity of labour varies in rela-
uon o money wages.,

Chart 1 has been drawn up for this purpose, showing
the year-by-year development of the marginal productivity
and money wages of labour in cach of the different branches.
By definition, there is o profit or loss if the curves for
productivity and wages coincide. There will, on the other
hand, be a profit or loss if the productivity curve is above
or below the wages curve. However, it should be particular-
Iy noted that nothing has here been said about the level
for the profitability of capital, only about the changes in
such profitability. Even if the productivity curve is below

leading to a deterioration in the profitability of capital
After this latter year, though, the gap between productivity
and wages scems to have contracted, implying that profit-
ability has improved. Chart 1b shows that in the wall-
board fuctories, too, the profitability of capital has im-
proved towards the end of the period. What is perhaps most
striking about this branch, however, is the relatively high
compensation to capital during the carly yeass of the
period.

Judging from Chart 1¢, the curve for the marginal pro-
ductivity of labour in the pulp and paper indusiry has
fluctuated wmuch mere around the wages curve than was
the case in the other two branches. The chart thus shows
that vapital was heavily over-compensated in 1951, while
the opposite was true in 19611963, We can see from
Charts 1d and 1 e that this variation in profit development
is ascribable more to the pulp mills than to the paper and
combined mills, The fact that the compensation to capital
rose 5o sharply in 1951 is principally due to the increase in
pulp prices that year in connection with the Korean War.
The squeezed profit situation in the pulp and paper industry
during the J950's can, likewise, be chiefly attributed m‘the
unpropitious development of pulp prices over this period.



