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Abstract

In this paper price and wage determination is analyzed for 35 indus-
tries in West-Germany. Tests are made to classify industries as belno competi-
t+ive, discriminatory or sheitered. The chosen approach is related fo the

"Scandinavian™ model.

1+ ls-shown that about a third of the industries in the sample are
noT'prlce Takers'in spite of the occurence of International trade. Waées are
. strongly I nf luenced by wor!d market and exchange rate developments. As to
the effectiveness of revaluations the results imply fhaf, first, revaluations
do provide a protection agalnst imported inflation. Second, revaluations can
be expected to produce real effects since they affect +hé relative price bet-
ween competitively and non-competltively produced commodities and the terms of

trade. o



0. introduction

.

In this paper, some first results of an analysis of sectoral
price determination in West Germany from 1954 to 1975 are reported. Par-
ticular focus |s directed to world-market influences on German prices and,

therefore, to some extent, the transmission of exchange-rate variations.

Instead of developing a large, general equillibrium model of
the German economy, a simpler,. partial-equilibrium approach in the "Scan-
dinavian" mold1 is preferred. That is, a distinction is made between in-
dusiries that can be considered as price-makers, and those that are price-
takers. Various approaches to balance-of-payments theory emphasize the
importance of the distinction between fraded and non-traded commodities.
For traded commodities, the law of one market holds ; hence, national

producers are price-ftakers. One can Then write :
P,” = Pr.e : (n

where Pfx

and e the exchange rate. In contrast, prices for non-traded commodities

are foreign currency prices for fraded goods, PT prices in DM;

can be different from country to country. Moreover, in protected domestic
markets, competition could be quite low. Such a sifuation can of course
only be maintained in the long run if there are some barriers to factor

fiows Into these industries.

This general charac+er]zaflon'is adequate for small, open eco-
nomics. To be applicable to West Germany, some modlfications must be made.
Even if the law of one market hoids, it is quite possible that a large
exporting country has an influence on world-market prices. Simitarly, in
a large domestic market for non-tradeables, the conditions for competitive

behavlor may be glven. We f|nd |+ ?herefore, more useful for the presenT

analysis to dlsfzngulsh be+ween cmnpettttve indUSTFiPS (+ha+ may lnClUdP
non-tradeables) and non—competitive (for short : "sheltered") industries
(that may include traded commodities). Moréover, an industiy may behave
competitively in forelgn markets but not ih 3 nrotected doneéfic market. We

call such an Industry diseriminatory. By a compotitive industry is meant &



price-taker;by a non-competitive industry a orice-maker In a narticular marbes.

An additlonal reason for qiving preference to this distinction Hiae
in the conceptual difficulty of defining tradeables and non-fradeables. “hat
Is a non-tradeable commodity ? In principle, mosT non-traded commodities arz
tradeable., Trade is not observed due to transport or Information cosis, or
to " trade barriers erected by pollicy. Dut In such sifua+fons domestic markzts
are most likely non-competitive so that the distinction suqgested in this

paper applies,

The fuzziness in the distinction between tradeable and traded qco’ls
also poses problem for identifying industries, Infernational trade occurs ir
virtually all industries, but lower or zero levels of trade cannot necessa-

rily be interpreted as implying less international competition.

This paper is then structured as follows. in section 1, the mode!
to be analyzed is discussed. In Section 2, tests are proposed for'a classi-
fication of the industries In the sawple before the price, wage and factor
share equations are estimated in Sectlion 3. In Section 4 our main results

are sunmarized.



I. The framework

From the deflinition of labor's share in value-added, one

obtains
5, f4-p-49 | (2)

where S| ° share of labor in value-added, w = average wage rate,
p = unlt price of value-added, g = productivity measured as value-added

per unit of labor ; """ denotes a percentage change per unit of tims,

ca. -l &
9. x dt *

~In the short run, wor |d-market price changes might be reflec-
ted in variations of s ; but in the long run, S| tends to be fairly cons-
tant. The fact of empirical long-run stability of s, can be understood
elther as the result of Technologyz, or as the target of social bargai-
ning processes. With productivity growth exogénous}deflniflon (2) can now
be turned into a short-run theory of\Tnpome distribution explaihing § or

Tnto a long-run theory of Wages or prices by impoesing 5, = 0.

If one imposes §L = as a long-run equilibrium condition in

the competitive sector, then one obtains
£ q_=p. - &+a g | (3)

In the short-run wages are not perfectly flexible so fthat the

share of labor in value-added qdjus+s :
g =w-p_ -4 | (4a)
=, - 4, (if & =ol “ | (4b)
Firms in sheltered sectors are assumed to add a pro¥i+ margin T¢
costs Implying constancy of the distributive share of capital in +haf_sec?cr.

¥ wages are determined within the competitive sector and then t+ransmitted

to sheltered sectors, prices in the latter are determined as follows :
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Thus, in the short run changes in factor shares in competi-
tive industries and changes in prices In sheltered industries are deter-
mined by (4b) and {5a). In the long run, factor shares are constent in
all Industries, and equations (3) and (5b) yield long run wage and shel-

 tered price changes.

Variations in the general price level can be written
p=0p . + (1 =-8)p_ (6)

where p and (1 - 9) are the weights of each sector. Equations (3) and (&)

show that (i) inflation can be impbrTed in the absence of revaluation ;

(ii) domestic inflation exceeds foreign Inflation if the hypothesis

ac - QS > o holds ; and (iii) if appreciation of the domestic currercy
equals foreign-price inflation, there can still be some positive domestic

inflation Que.fo the productivity differen+iai3. In the latter case there

would be deviations from purchasing-power parity.

As already mentioned In the introduction Industries are classi~-
fled into three groups : price-takers on al! markets, price-makers on all
markets, or price-takers on foreign and price-makers on domestic markets,
Most authors = working with a two sector classification - test their models
on the aggregated data for two sec+ors. Since Indlvudual industries
are competi+ive or sheltered at varying deqgrees, It seems more natural to

test industry data and aggregate afterwards, [f necessary?
Data

We use data for 35 industries from the Systematische iaremierzzich-
nie dir die Imdustriestatistik. All these industries trade fo some extent ir
international markets. What Is usually considered as nontradesables (novar~-
ment services, cong+ruc+ion, etc.) Is left out of our analysis. Pricas 2=
taken from the publlca+|on of the Statistische Bundesamt, Fachserie M, Wages

and productivities are compu+ed for total employment (workers plus enn loyess’,
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using data from the Statistisches Jahrbush Mir diz Bunlesvemkblil
Average wages by industry are obtained by weighting worker and eqployza com-
pensations with their corresponding employments. Salaries of employees ars
divided by duration of work to arrive at an hourly compensation. Unemoloymnen”
rates are contained in the OECD serles Principal Economie Indicators. Input-
prices are obtained using the input-output data for 1972, fhe unpublishead
import matrix for 1972, both from the DIV, Berlin, and the prices frem the
Statistische Bundesant. For every year, each price is weighted by the corres-

ponding input coefflicient to obtain one indax of input prices.

Average variables for the three sectors are computed by weighting
the price indeces of the industries in each sesctor by value-added, and wage
and productivity indeces by employment. For time series, annuat data “rom 1824
o 1975 are used. ' |

The industries in the sampie are listed in TAble A-l, where A

refers to the Appendix.



2. Classification of Industries

The more traditional disTinchon between traded and non-
traded sectors is usually made on the basis of the exported part of
domestic production and the share of imports in domestlc consumption,
These criteria are clearly unsatisfactory since a higher export share
is not an indication of higher competition. In some cases (e.g. 216)
a high Import share,however, may indicé%e that prices of that Industry
are fixed on world markets. Import and export’ shares are reproduced
in Table A-1.

There are two possible approaches. fo the intended classifi-
cation. One Is to use some a priori information about the industries in
the sample such as concentration ratios. However, measures of concentra-
tion are scarce for Germany, and are non-existent for our sample. But
even 1f such measures existed,theirinformational value would be doubtful,
precisely because there is foreign competition. More useful would be
"world market" concentration ratios, related fo the weight of German pro-
ducers. A proxy variable isthe share of German exports in world markefs. Unfor-
tunately, the usefulpess of +hat mesure 1s also limited : first, it neglects ~=s
structure of German industry itself ; and second, market power cannot be
properly assessed at that level of aggregation. But, as an additional in-

formational source this variable is calculated and shown in Table A-1 as weli.

A second possible approach consists in testing the behavioral
hypofheseé that characterize each sector. Three different tests were carrisd

ouf? The first is embodied in the equation :

P+ a, W+ a, 4 ST

whare P is the price Index for imports in compelition with similar do- -

mestic products, and Py is the price index for domestic production sold

on domestic marke+s6. All price Indeces including the one of exported COmTC=
dities p, are true price indeces, and not unlt values. Different evolutions cf
these prlces are, of course, due 1o both differences in weights, and to
differences In individual price developments within each industry. To

keep the analysis manageable, the first aspect is neglected. Since Py

and P, are in DM, the effects of exchange-rate alterations are incorpora-

ted in these prices.



An industry is considernd as competitive if exnort or imnor®
prices have a strong influence on domestic prices in equation (7). In the
opposite case, with costs significant, an industry is considered as non-

competitive.

This test {not reproduced here) is not conclusive for a varisty
of reasons. First, according fo equations (3) and (5a), export prices and
wages are functionally related. For a large number of industries, the coef-
ficients of_b&fh varlables sre indeed signiflicant, so that one cannot dis-
criminate. Second, export prices are significant for virtually all industries.
Multicollinearity may be one reason, as explained above. Moreover, annual
data being used, the direction of causality cannot be fested. Another reason
lies in the fact that a non-discriminatory dominating industry would impos=
equal prices in all markets. Finally, an‘indus+ry that acts as price-maker

according to equation (7) may be a price-taker on world markets.

The second test 1s based on the following consideration. In
competitive industries fluctuations in exogenous variables (wor |d-market
prices, wages, productivity) should be reflected in short-run variations of
factor shares :

§L =a* a1ﬁx v oayg ¢ agi + a4U. | (8)

To take out the Influence of cyclical variations in aéfivify the overall un-

emp loyment rate is added to the set of independent variables.

An optional further hypothesis is that, If wages are rigid in
the short run, then competitive industries will attempt to increase produc-

tivity In the face of falling export prices :

_€|]=b+b‘ . | (9)

with | bo > o, b‘ < O

Equation (8) can then be tested as :

S ° 2 f ayb,, +oagi ¢ BSU‘ . | (1))
The test of equation (9) revealed that only in three Tndustries (211, 25, £21)

is productivity responsive to decreases in export prices. This resutt may be



interpreted in several ways. One possibility is that industries find i+t
difficult to increase productivity above trend. Another interpretation is
that while price decreases exert pressure on productivity, price incraasss

on wor|d market do not. Equation (8) was therefore tested, insiead of (10},

This test (not reproduced here), once more, does not allow sharn
discrimination since prices and productivity are sliqnificant here for vir-
tually all industries. The major difficulty lies here in the assumed behavior.
A non-competitive Industry may behave fn ways that do not imoly constant
profit shares, at least In the short run. For example, the U.S. steel in-
dustry is a well studied case of an oligopolistic industry whose prices have
been rising less In economic upswings, and falling less during downturns,
than prices in competitive Industries. And even if the firm (and not necessa-
rily the Industry) adds a profit margin to costs, the latter may correspond
to "normal" costs. To short-run deviations of costs from normal costs cor-

respond then fluctuations In factor shares. (See Godley and Nordhaus, 1972).

Nevertheless, in the long-run average varliations of profit-shares
should be smaller in sheltered industries than In competitive industries. In
Table A-11 average labor shares and their standard errors are shown for all

industries.

The final test, on which our classification of industries Is
based, builds on the hypothesis that an industry, able to roll over costs

to prices in a particular market, must be a price-maker In that market.

In order to incorporate costs of purchased inputs, value-added

prices are used as dependent variables. Hence we test :

(px - BajpvJ) =3 + a1ﬁ + azd (11a)

H
Q

- . 1
(pd Eajpvj) 5

+ a;ﬁ + aé@ (11b)

where ZaJpvJ are the costs of purchased inpuls. |f the wage coefficients in
{11a) and (11b) are statistically signlficant the industry is considered as
non-competitive. Industries, for which only the coefficienTsfin (11b) are
signiflicant are taken as dliscriminatory. All others, for which neither

the coefflcients in (11a) nor in (11b) are signiflicant, are classified as

- competitive. Tha coefficient of the productivity variable can be expected not
to be signiflicant In most cases, since non-competitive industries are more
tikely To pass cost increases on to prices than to lower prices when producti-

vity increases.



This time there Is no mulf{collinearlTy problem and the under-
lying behavioral assumptions seem to be fairly robust. Since wane ad justments
according to equation (3) are realized in the long run only, the risk of a
causality, reverse to the one postulated In equation (11), is also minimat.
Moreover, slince wage increases are fairly uniform across industries, It is
not possible for each industry in the competitive sector to determine wages.
These tests ideally would be run with commodity data. Firms may act competi-
tively In the market for certain goods and not in those for others. At the
chosen level of aggregation there 1s surely much washing-out. Also, as was
pointed out already, tests are carried out without the use of world market

prices, for lack of suitable data.

The results in Table | indicate that of the 35 industries in the
sample 10 can be considered as competitive, 10 as non-competitive and 15 as

price-takers abroad and price makers at home.

In the group of industries considered as price-takers waqes do
not appear statistically significant In any of the equations for domestic or
export prices. Low F-values support the view that the chosen independent
variables offer no explanation for variations in prices. In the set of discri-
minatory industries wages are siqnificant in the equation for domestic orices
and F values are high with some exceptions : Industries 22 (mineral oi!
refining), 55 (paper and celfulose), 58 (plastic manufacture), and 625 (shoes).
These are limlt cases and they also could have been classified amonqg compe-
titive Industries. In some other cases the Durhin-Watson statisticssugqgests that
important exptanéfory varlables are missing In the equation (industries 291
and 57). In sheltered industries the coefficients of the wage variable are
signlficant for domestic and exborf prices and F values are generally high.
Only in the export price equation of industries 302 and 51 are the Nurbin-
Watson statistics unsatisfactory. !t Is also reassuring that the results of

Table | are consistent with those of Table A-l.

Exports of the non-competitive Industries represent 46.84 % (1975)
of total exports, 50 % of exports and 29.7 % of Imports of the 35 industries
In our sample. The industries in our sample represent 93.2 % of total exports,
and 81.9 %2 of total Imports in 1975. The competitive sector exports only 33.59 %
of the fota! and its parts in the exports and Imports of the 35 inddsTries are

respectively 36 and 47.8 %.
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Thus, an important part of German exports is carried out by
industries with market power. Similarly, infernafional trade does not elimi-

nate domestic discretionary pricing behavior via imports in many markets.

i+ is also of interest fo note that the non-competitive sector
exported In 1975 39.7 % of its production, and imported 22.1 % of domestic
consumption ; whareas the competitive sector exported only 27.4 % of its
production, and imported 26.8 % of domestic consumption. The percentanes for
the discriminatory sector are 15.2 % and 17.7 %. For individual industries

sae Table A-I.

Also In 1975, production of the non-competitive sector repre-
sents 35.7 % of total industrial production, and production of the competitive
sector 37.0 %. For the thirty-five industries under analysis, production of
the non-competitive and competitive sectors amount to 39.7 % and 27.4 %,
resp. ; The remalnder goes to discriminatory industries. For value-added the

corresponding shares are 47.5 % and 27.4 %, resp.
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3. Prices, Wages, and Factor Shares

it T A i i | i+ i T kil 7R et b | T

3.1 Wage determination

Prices in competitive industries are determined exogenously c-
world markeTs? Such exogenous price variations are either reflected in chan-
ges in productivity, facTor shares, or waqes. The first possibility was not
confirmed by the tests In section 2 so that one can concentrate on the othrar

two.

Equation (3) was fested in a variety of ways for compefi+ive

Industries. The most general form is :

Wo=a 434D, ayh, *agq ¢ a4U , . - (12)
with

ay >0, 3, <0, a5 >0, 3, f o.

All right hand variables are assumed to be exogenous *o each
sector. ' '

The unemp loyment rate is Introduced in (12) in order to take
into account labor-market conditions. One would expect that increases In world-
market prices are more easily transmitted to wages rather than profits, when

the overall domestic labor market is tight.

The regression results of équafion (12) yield high R2ts but +he
signs of the export price and of the input price variables are always wrona.
This may be due to some collinearity between these two variables.. ¥e then
constructed a value-added variable but without obtaining better results in
the equations. The best results were obtalned when the price variable for
inputs was dropped. They are reproduced in Table Il. The coetficlent of the
export price variable is generally smaller than one and has the right sian
although it is freguently not significant. This means that, as was arqued
before, in.the short-run, increases in internaticnal prices are only partly
reflected in wages and partly In a decrease of labor's share in value-addad
of competitive industries. The explanatory power of fhe equations is fairly
low, particularly so for industries 216 and '28. The constant term is alway:
highly significant, implyfng an upward trend of wages not explained by the

model. Thus, in the short run this model cannot explain wage determinaticn,
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Since the Scandinavian model alims at a long-run explana+lon'of wage forma*icr
rather than an explanation of variations arcund trend, we have ressticated
these equations, dropping the censtant term. The results in Table |1 (b)

show indeed that export prices and productivity are highly significant for
fong run wage determination In competitive sectors. Variations in unemploymant
play, of course, a less important role in the long-run. An alternative esti-
mation, using moving averanes of the explanatory variables improved also some
of the results in Tabte |l. Hence, even if wages are determined by processes
that are not specified by the model (e.g., union wage bargalning), the long
run evolution of wages seem to be strongly Influenced by factor shares in the

competitive sector.

A further hypothesis to be verified Is the fransmission of wane
increases from the competitive o the non-competitive sector. In the Scandi-
navian model 1+ is assumed that wages, determined in the competitive sector,

are transmitted to the sheltered sector.

This raises the question which competitive wage is being trans-
mitted since equation (12} determines a wage rate for each competitive indus-

try. There are different answers to this question.

On the one hand, the variance of wor ld-market prices fer manu-
factured commodities is much lower than the one of raw material prices.
Since the former have a much greater weight in (12) than the latter, it
tol lows that the variance of wage increases for competitive industries is
also not large. Moreover, the effects of exchange-rate variations are tfrans-
mitted to sectoral prices falrly evenly. In thls case, it is reasonable to
assume that an average of competitive wages is being transmitted to the non-—

competitive sector.

On the other hand, the jolnt effect of differences in sectoral
unemp loyment, productivity growth and wor |d-market price developments coul
quite possibly produce substantial differences in wage increases by indusiry.
One may then witness a process of wage diffusion aiso within the competitive
sector : wages being determined through social bargaining, or market forcss,
In some important leading industries according to equation (12}, and then

being transmitted to atll others.
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The two hypotheses were tested. One assumes that the averane
wage inerease in the competitive sectors is belng transmitted. Alternati-
vely, tnereases In a key—sector are assumed to play a pivotal role. Since
wages in industry 40 (chemicals) are well explalned by the Scand|nav|an
mode! and since +ha+ industry plays a cenTraI role in collective bargaining.
thls industry was retained. The regressions with an average Wage rate turn
out to be slightly superior and they alone are reproduced in Table A-111,
The results Indicate a strong correta%ion. The constant term is never |
significant ; the average wage Increase in the competitive sector 1s always

highly significant and its coefficient close to 1.

These results imply that wage determination Is orfented to a
large extend to the competitive sector of the economy. But in opposition
to the implications of the Scandinavian model, the share of labor in indi-
vidual industries may increase or decrease since wage increases correspond

t+o an average of the sector, or to those of a key sector.

3.2 Factor shares

The following equation was tested for cdmpefkflve and discrimi-
natory Industries (see Table I11) '

§L =a aIﬁx + azﬁv + aBQ + a4U. _ (13)
A priori, one expects significant coefficients for competitive and discri-
minatory Industries. The results are entirely in agreement with this expec~
+ation. For competitive indu5+ries the coefficients of the export price and
of productivity have the right sign and are generally significant. For
discriminatory industries the coefficients of the produc+lv1+y varlable are
significant but, since export prices affect only part of total sales, these
confflcient are generally statistically not significant. The result for In-
dustry 28 shows that in the short run changes in prices or productivity |
are nearly entlirely absorbed by fluctuations in factor shares, The result
for Industry 216 cannot be compared to the others since no relevant export
price can be used. The highly significant neqative coefficients of productivi-
ty In all equations indicate that, at least in the short run, productivity

Increases benefit profits and not wages.
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3.3 Price determination in sheltered industries

Equation (5) was also tested in various ways. First, we have
used output prices instead of prices of value-added. This allowed us to
test one of the hypotheses of the model, 1.e., that sheltered industries
can transmit cost Increases to output prices. The results in Table IV
confirm this hypothesis. Wage costs have positive and highly significant
coefficients ; productivity however is rarely s+a+is?icalIy'slgnificanf.
When the time trend is removed by dropping the constant term (Table Vb,
the coefficlents of the productivity variable become significant for most
Industries. Prices remain strongly influenced by wage increases but the

coafficients decrease.

In a second test we have added input prices pv(domesfic and
imported) as an additional explanatory variable (Table A-IV). This more
comp lete spacification ﬁakes 1+‘possible to Investigate the separate effect
of input prices on output prices. The input price coefficients have the ex-
pected sign and are everyvwhere significant. In +he long run wages are again
more slgnificant than in the short run and the hypothesis of the long run
constancy of distributive shares Is not contradicted by our resul+ts. However,
in the short run, distributive shares seem To.fiuc?uafe‘subsTanT%al!Y in

“some Industry. (The constant term a, Is significant more often than not).

In a third test we have taken the trend of all independent va-
riables and alternatively,moving averages for three years. By this procedure
we hoped to find out whether cost-plus pricing is based on actual or on
normal costs. The results were rather mediocre so Théf the normal cost-plus
hypothesis is rejected. In a final experimehf,fhe unemp loyment rate was
added to the set of expiana*ory variables; A significant coefficient of that
variable would be interprefed to mean ?haT‘pfices are not only determined by
costs but also by demand conditions. In this case industries may still be
price-makers but the cost-plus hypothesis would have to be abandonned. With
moving averages the unemployment rate Is significant in four ihdusfries (211,
2t3, 22, 25), and, when annual variations are taken, only in three (22, 302,
51), Thus, for most non-competitive industries the cost-plus pricing hypo-
thesis is not contradicted. This resutt Is, of course, only +ontative since
the overall unemployment rate is a very crude measure of demand for particular

Industries.
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Since the explanatory power of the equa+ionsffor domes*ic prices
in the second test is quite high (for all.sheltered industries on the domestic
market R2 = ,94) we have compared actual price increases with price increases
predicted by these equations. For the total of all sheltered Industries ac-
tual and predicted inflation for the period 1954-75 is 2.77 %, However,
this fit is mostly due to the hligh correlation of input and output pricses.
Predictions based on ﬁd = Q - § yield an average price increase of 4.43 .
This prediction Is far .inferior to the ones obtained by Branson and Myhrman

for Sweden (1954-1970)%

Instead of reproducing actual values and predictions for irdivi-
dual years, a coefficlent developed by Thell (1958, p.32) measuring the nra-

dictive power of these equations, is calculated in Table A-V. Theil's measzure

is ¢
| ' - qV/2
[EVAiEVA (P - Ai)] ‘
TH = '
- 1/2 172
AL PEJ [}vﬁTTVA A?]
where VA' = value-added of sector |
P, = predicted price increases
Ai = actual price increases.

A value close to zero is a perfect prediction ; if TH approaches 1 the

equations are useless for predictions.

Predictions are highly satisfactory for most yéaré. Howaver,
this is again mainly due to the high collinearity with input prices. This
may also explain why predictions for the years after 1968 are much better
than those before 1968. After 1968 inflation has accelerated largely due to
a commodity boom. An additiona! reason that suggests Itself is increasad
international competition wiTh a more filexible eichange rate systet making

the ScandinaQian assumptions more pertinent.

3,4 Comparing competitive and sheltered sectors

One of the basic hypotheses of the Scandinavian model is that
productivity increases faster in competifive than In sheltered Industrias.
Together with the hypothesis of wage diffusion from competitive to sheltered

industries one obtains equation (5b) showing that price inflation in the
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sheltered sector exceeds price inflation in the competitive sector by the
productivity differential. In Table V,averajes with their standord deviation
are shown for the three sectors over the years 1954 to 1975. Average wages

in the competitive sector increased per year on average by 0.73 percentane
points more than in sheltered industries, suggesting, in view of our previous
result of nearly perfect wage transmission, a difference in skill structure.
Productivity increased per year on average by 1.43 percenfage poinis more

in competitive sactors, accounting for a large part of the hlgher average

price increase in sheltered industries.

' A last comparison relates to the long-run predictive power of
the theory. For the competitive sector we compute from average export price

and productivity increases in each industry an average annual wage increase :

L1

W, = p_. +

i xi i

where a bar denofes an average value for the perifod 1954-1975.

The Thel j-coefficient for these predictions, using employment

as weights for each industry, Is TH = 0.1408.

Simlfarly, average price increases in sheltered seciors can

be computed with the equation

The Thel I-coefficient Is 0.252, using value-added as weights.

Long-run predictions In both sectors are thus very adequate.
Even In the sheltered sector and without using input prices, the value of the
Thoil-coefficient is close to the average of yearly predictions in Table A-V.
This shows once more the superior exblanaTory power of the model In the long

run.
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TABLE 1V

Prices In sheltered and discriminatory industries

25,

a)l 5d =8, *a, W+ a, q b) ﬁd =3, ooe 2. z
i?ﬁ“s o 2 3y R* D-W 3y 2
211 01T st —89s™tT 78 .68 1.106" "7 962"
213 -,0317" 639" - 082 .47 1.43 480" "7 .258°
22 -.0917" 1,458" ~.337 34 1.66 787" 523"
25 -.078""" 9747t 1667 .66 2.49. 469" 5447
27 -.100Mt 1.467™T -0zt .56 2.53 388" .0417
291 -.056" 27"t Lozs 42 .28 569" -.085" "
295 -.044" 969" 17577 .50 1.27 5ttt 287"
301 —as2tt 996" o076 .61 2.34 5a0THTT — 2057
302 ~.065° 1,129 -.034 .34 1.44 A7 147
31 -.072" 1,151 14777 52 1.60 388" 25477
32 ~.058" 1.055"! .079 .64 1.95 46377 L051
36 -.0197" 4537 33T .44 1.78 817+ 224"
37 .001 4290 L7 64 2.%8 440" "7 2177
38 ~052""t 10ad™t —1977 57 .81 4917 1977
51 ~.060""  1.040™t -l1e47T .74 1.71 538" "7 A7
52 -.011 508" " -, 240" .40 1.23 514777 2777
54 -.026" 739ttt —e31T .61 1.81 556" 35007
55 -.086" 1.311" -.236 .26 1.54 .577° 4317
57 ~.0002 625" -.445° .40 08 | .e23""T .446"
58 -.078 1.098" -,3707" .28 2.20 548" 664"
59 - 117" 1.416" " 33477 34 §.47 .395° 062
62t  -.0207" 8777 —s20™t e 2.06 681% " 563"
625 .002 .470° -.390° .32 1.65 496" 382"
63 ~.090"" 1.068""%7  -,002 .44 1.53 3747 2797
64 -.039"" 724" —am2” .60 1.58 385" 245"
Tot, shel. -.060"  1,077%** 1777 73 1,76 5784+ .455%*
Tot. dis. -.055° 1.094" " 1.51 677" 619"

-.310 .62
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4. Conclusions

Some ideas of the Scandinavian model are used for an exolanatior
of price and wage formation in Germany. Industries are classified as discri-
minatory, shettered or competitive according to various fests of their de-

gree of market power. A large part of German industry apneors to enjoy sore

The basic hypotheses of the Scandinavian model could be veri-
fied ; prices increase faster and productivity and wage less in sheltered
than in competitive industries. A shift of resources infto competitiva in-
dustries or increased competition for sheltered industries could tharasfore

be expected to lead to lower overall price inflation and faster qrow*h rates.

Our results indicate that international price {or exchznge rats!
and productivity Increases in competitive industries do influence wz2qe in-
creases. However, and in particular in the short run, distributive shares
are not constant : profit shares tend to increase in those clrcumstances.
Moreover, wage 'ncreases in the competitive sector are highly correlzved
with those of sheltered ‘industries. And finally, sheltered in indestries can

and do pass on wage and other cost increases to their oufpuf pricas.

The Scandinavian approach, based on a partial equiiibrium mode!,
cannot offer a satlsfactory explanation of inflation. For some sgecific
questions, however, such as the one of international transmission of infla-
tion, the mode! is very useful. International price inflation is, with a
fixed exchange rate, perfectly transmitted to the competitive sector, For
one percent of inflation in competitive industries wages in that sector in-
creases on average by .5 percentage points. These wage increases are then
+ransmitted to sheltered sectors, whare they lead to & price increase ot
0.29 to 0.34 percentage poinfé. To this one must add prilce increases of
Intermediary goods. The overall price Inflation for industrial goods can bs

situated between 0.% and 0.7 percent.

International price increases and exchange rate variations ars
perfectly symmetric in this model. Hence, a revaluation of one percant
tends to lower price inflation in Germany (for industrial goods) by a rate

between 0.5 and 0.7 percent. Since prices of shelfered industries adjust



only partially to revaluation, the retative price of competitive goods
changes., “orsover, we have shwon Tha% the Garman export industry is now oz
price taker on world markets. A revaluation can therefore affoct the ter«s
of trade and, if the necessary elasticity conditions are satisfied, impreove
the latter. Revaluations therefore not only serve to reduce domestic prics
inflation in Germany, but appear To have real affects on the balance of

payments.
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Footnotes

[ . }
I?é§3?pproach originated with Aukrust (1970) and Edgren, Faxen, and Odhner

2
E.g., 1f technology could be approximated with a Cobb-Douglas production

function.

5Wg are not considering the Scandinavian mode! as fully adequate for explai-
ning overall inflation, since 11 leaves monetary and domestic demand condi-
tions cgmplefe[y aside. This was, however, the original purpose. A criti-
cal'r§v19w is contained in Branson and Myhrman (1973)." They compare the
empirlcal results for Sweden with those obtained with other approaches, and
obtalin relatively poor results with the Scandinavian model. Also in %he
Iong_run, the shares of the competitive and non-competitive sectors do not
remain constant, and their evolution needs to be endogenized for an explana-
tion of overall inflation.

4The need for disaggregation is also recognized by Calmfors and Herin
(1977) and van Poeck (1977).

5In the early studies of Aukrust and Edgren-Faxen-Odhner [ndustries were
classified according to whether foreign trade was important or not. The
distinction between trade and non-traded goods was assumed fo be equiva=-
lent to the one between exposed or shielded sectors. Rigorous fests on
these distinctions were only made recently. Van Poeck (1977a) regresses
export unit values on domestic prices. A much superior test was performed
by Calmfors and Herin (1977), regressing Swedish prices on either German
export prices, or on Swedish import prices. Germany was chosen, first
because it is a major frading partner and competitor of Sweden, and se-
cond, because frue export prices exist for Germany. :

6Idea1|y, one would wish to regress '"world market prices" on German export
prices. Unfortunately, such world-market prices do not exist It is virtually
Impossible to construct them due to (1) the absence of export-price indi-
ces for most countries, (ii) differences in the definition of industries ;
and (i11) the degree of arbitrariness In choosing a weighting system.

7In the absence of foreign trade the competitive price would of course be
determined endogenousiy.

8Buf even in thelr case a simple quantity-Theory model yields better predic-
tions. .
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APPEND X
TABLE A-| Fisf of the industries in our sample with share of German exports
in total OECD exports (S,) and export/domestic production
({x/Y),.100} and import/domestic sates (M .100/{Y+M-X)) ratios
for competitive,discriminatory,and sheltered industries (1973}
A. Competitive industries : i i
215 Potash and rock salt mining 44.18 34.1 4,75
216 Mineral oi! and natural gas exlraction 1.06 .8 85.17
28 Non-ferrous mefals 13.50 30.5 46.49
33 Road vehicles 19.49 49.0 20.29
39 Musical Instruments, toys, sport articles 10.48 47.4 48.50
40 Chemicals 22.80 36.5 21.12
53 Saw mills and timber processing 3.12 10.8 27.91
56 Paper and cardboard manufactures 16.77 8.2 6.16
61 Leather 8.57 41.6 57.37
68 Food, beverages, tobacco 5,21 7.3 14,15
8. Discriminatory industries
22 Mineral olil refining 6.54 6.0 19.27
25 Stones, sand and gravel 17.93 6.4 9.87'
291 Mefting mills }21']4 7.2 3.81
295 Foundries 3.1 2.39
31 Light metal construction '}22.87 9.0 3.95
38 Iron, plates and metal products 27.¢ 13.19
52 Glass 17.90 18.9 16.70
54 Timber manufactures 18.82 9.0 8.32
55 Paper and cellulose 1.36 21.0 39.65
57 Printing 18.52 10.4 4.61
58 Plastic manufactures 24.75 23.6 14,09
59 Rubber and asbastos 16.19 23.5 17.43
621 Leather products 24.28 15.7 21.16
625 Shoes | 6,03 10.0 29.16
64 Clothing 13,55 11.3 23.55




C.

211
213
27
30
302
52
36
57
51
63

Sheltered industries

30.

M
Y+M-X

100

|

Coal mining

{ron ore mining

lron énd steel

Steel drawing and rolling mills

Steel forging

Machinery

Electrical engineering and electronics
Optics, watches, precision engineering
Fine ceramics

Textiles

40.
.89

Lo

22.

} 24.

20,
23.
16.

5

8

92,
20.
14

16
14
36.
24
30.

X\ndustries are |isted already according to our final c!assificaTion;
Export shares (§,) are calculated matching OECD statistics on a3 SITC

basis with our industry classification.

.82

66
78

Nl
.02
.66
.05

.87

51



TABLE A-tl

Average values and standard errors of labor's share

a) Competitive indusiries b) Discriminatory industries c) Sheltered industris:
éL o éL g éL o

215 .025 .085 22 -=.013 133 211 -.031 .058
216 -. 110 .354 - 25 .020 0453 213 .009 119
28 +.,025 J4€e2 291 -.005 .079 27 032 127
33 027 .062 295 -.000  .097 301 .013° .124
39 008 .070 31 ;013 096 302 015 .(84
40 023 .084 38 .004 .050 32 012 .049
53 033 14 52 ~.006 042 36 034 037
56 -.007 071 54  -,007 035 37 013 049
61 018 .164 55 .019 LA17 51 021 031
68 048 046 57 -.002 032 63 .026  .073

58 .040 .082

59,015 .11S

621 -.012 .696

64 023 048

625 010 057




and discriminatory and sheltered industrics

TABLE A1

Correlation belween wage Increases in compaTitis

Ws - a 1 "¢
Industry a, ai R? D-W
211 - 036~ 1,219 59 1,03
213 077" 173877 32 2,23
22 ~.006” 1.133°77 58 2.43
25 -,004 1.020°"" 12 2.34
77 015777 95ttt 30. 2,02
291 -.007 973" 62 1.48
205 =007  .979° " .72 1.34
301 -.007 9757 e2 1.44
302 .006 826" 48 1,75
31 -.01t77  1.080""" B2 2.19
52 ~.001 9517 73 2.5t
36 .002 919"t 36 2,05
37 ~.007 085" 28 2,15
38 ,004 854%T 50 1,75
51 -.001 975" 66 2.11
52 .009 87377 a6 2.36
54 .006 9407 se 2,27
55 ~.006 1.015°7" 60  2.44
57 .0257" 708%T 34 2,40
58 005 .9287Y 72 2016
59 .004 888" 56 1.99
621 .007 8607 49 1.25
625 .001 898" a6 2.09
63 01277 843" 45 2,47
64 - .0006 979" 6 2.24
Total Sheltered ,0002 9227 65 1,97
Total discrim. .002 o1 75 2,26

32.



TABLE A-1Y

Prices in sheltered and discriminatory industries

a) ﬁd =a a1W + aza + aSﬁv b} ﬁd 1@ + azﬁ Mff
Lcsus" a al a, ag R2 a, a, 2.

211 -.0009 4317 -51377 1.46377 .88 .420° -5167T 1.as7 T
213 -.058"" 1057 340 © 0 1.sas’tt 7 -.0315 ~.05]1 1.4077 "
22 -.033 7 L4557 -.065 574 L8 198" — 12377 587

25 -.067""  .s86 "' 339" 660" L84 1077 -.086" 748"
27 -.053" .502 1197 925" 75 -.227" 1557 1,237 7"
291 .012777 -.027 ~,095 7 1.285""" 81 123" -.0717 1,215~
205  -.047" 829" —0e8 7T 4ttt 79 3747 - 203" 422t
301 -.0307  .293 ~,055 1.356""" .88 -.056" - 113" 1,501~
302 -.036 .517° 10977 1.0187T 72 1257 -.156" 1.1007
3] -.034" .486~ 17977 783" 72 0737 .245° 920" "
32 -.031" 525 17 061 692°T a4 .154° .045 847777
36 -.038"" 48"t —075 7T a8t 87 2347 L et 23957
37 -.016 480" -3 3187 7 3760 —.203"Y 238"
g -.0387 " e85 -.164° 602" .83 253" -.158" 6927
51 048" 788" - 173° L469"1 87 3327 o 3es™tT 567777
52 -.007"  .260 -.1227 7757 .88 2057 —146" 77877
54 -.0207 4107 <027 591t 83 258" S 07T 612"
55  -.024°  -.009 .044 1,577 95 ~.239"" .002 1.626"
57 .008" .300" -.275" 583" 7" .83 37077 244" 578777
58  -.062° .3297 .068 . 11657 71 125777 —1397 t.10177
59 -.0417 L2507 26777 1,539 80 -.1597" 14377 1.6787 "
621 -.031° 683" 305" 7837 79 4147 23697 728777
625  .004 19777 VYA 865" " .73 2407 231" 864"
63 -.045° .423" -.004 915 011 -1217 1.087"
64 -.035""" 518" -l049 77T saz™tt 84 202" —128” 572777
Toz.| o4ttt es2™tT —l040 77T e Lo 222" -.228" NLTANE
shel . '
Tot., ~.034%7"  ssa™t _l09377 6917 93 263" -.259 747777

dis.




7 TABLE A-V
Theil coefficients for predictions of the averaqe prices

(veighted by value added)of sheltered indusiries

Predictions are based on : ﬁd =a + bw+cqd dﬁv

Year Theil
1955 L2711
1956 1681
1957 .1863
1958 .4283
1959 .2586
1960 . 2906
1961 . 1965
1962 L1849
1963 .3316
1964 3142
1965 1628
1966 .2169
1967 ,2850
1968 1739
1969 1792
1970 .1601
1971 .1055
1972 .2110
1973 . 1990
1974 L0640

1975 L2592



