


I. Introduction

1. The model PRIM I (PRIM = PRice-Income-Model) may be described, in brief,
as a short-term, cost push, input--output type representation of the mechanism
which determines prices and income distribution in the Norwegian economy. The
model is short-term i.a. in that it takes wages and agricultural prices as given.
This is an accurate description of reality, under Norwegian conditions, since
wages and agricultural prices are fixed by negotiations and may be taken in the
short run to follow a pre-determined course as set by these negotiations. The
model is cost push in that it explains prices entirely in terms of costs. There

is no reference to demand. The model is of the input-output type in recognizing

the fact that higher output prices asked by one industry means higher input
prices, i.e. higher costs, in other industries. This results in a price propa-
gation process which can be studied through an input-output technique in very
much the same way as input-output technique is used for the study of quantita-
tive interrelationships.

2. The ideas contained in PRIM I have grown out of research work under-
taken at the Central Bureau of Statistics over a number of years. The model
itself was formulated in 1966 by a group of three experts ("The Reporting
Committee for the Income Settlement 1966™) who were called upon to provide back-
ground material for that year's round of negotiations on wages and agricultural

1)

prices, and it was published in their first report. The experts intended the

1) Innstllllng fra Utredningsutvalget for inntektsoppgjgrene 1966, avgitt 22.
januar 1966 ("Report by the Reporting Committee for the Income Settlement 1966,
of January 22nd 1966, published 1966 by the Prime Minister's Office. Members
of the Committee were myself (Chairman), Associate Professor Fritz C. Holte,
the Agricultural College of Norway, and Professor Gerhard Stoltz, the Norwegian
School of Economics and Business Administration. The Committee, known infor-
mally as "Aukrust-utvalget" (The Aukrust Committee) was asked again later to
continue its work and a second report on the causes of longmrun price develop-
ments in Norway was published by the Prime Minister's Office in 1967: Inn-
stilling II fra Utredningsutvalget for inntektsoppgjgrene i 1966, avgitt t 20.
oktober 1966 ("Second Report of October 20th 1966 by the Reporting Committee
for the Income Settlement 1966"). ~ The present paper draws heavily on the
first of these two reports, and the concluding paragraph below gives a hint
about the content of the second. I am happy to have this opportunity to
acknowledge my great debt to Professors Holte and Stoltz. In particular I owe
the mathematical formulation of the model largely to Professor Holte, though
the formulation of PRIM I as set out here does deviate somewhat from the
original model. I am indebted, furthermore, to colleagues at the Central Bureau
of Statistics, in particular to Mr. Per Sevaldscn and Mr. Arne @ien who con-
ducted the tests reported in section VI below and commented on a first draft
of the paper, and to Mr. Erik Homb who guided the work needed to rearrange

the national accounts data as required by the model.




model first and foremost as an instrument for forecasting the effects of
changes in wages and agricultural prices on consumers' prices and income
distribution.

3. While, naturally, PRIM I was designed for use under Norwegian circum-
stances the model contains features which may be applicable also in other
countries. In order that the resder may be better placed to judge its
usefulness elsewhere the following facts about Norway should be noted:

(i) The Norwegian economy is an extremely open one, hence national prices are
probably more directly influenced by prices abroad than they are in most
other countries. (ii) Wage negotiations in Norway are strongly centralized.
Typically, the wage level is negotiated for 2-year pericds with most wage- and
salary-earners receiving wage increases simultanecusly and by about the same
percentage. (iii) Agriculture is heavily protected and subsidized. The
prices of most agricultural products are fixed through negotiations between
the farmers and the Govermnment &lso for 2-year periods, the negotiations

taking place simultaneously with the negotiations over wages.

II. Sheltered and exposed industries

b, An important distinction in the model is between sheltered industries

and exposed industries. Exposed industries are those which market their

products abroad, or on the domestic market under strong foreign competition.
For these exposed industries the model assumes prices of cutputs to be deter-
mined on the world market. These industries, therefore, can not compensate
for a cost increase through an upward adjustment of prices. If their costs
increase, they must sustain the whole effect in the form of reduced profits

(entrepreneurial incomes). The sheltered industries, on the other hand, are

those industries whose products are marketed at home under conditions such as
to leave them relatively free of feoreign price competitionol) The sheltered
industries will tend to raise output prices when costs increase. Available
statistics indicate that the sheltered industries tend to pursue a price
policy such that, for the group as a whole, the ratic of profits to wages is
left unchanged apart from & trend due to an increase in the relative number

of employees (see section V).

1) Either because of the physical nature of their products (services, con-
structions) or because of government protection (agriculture). The fact
that they are relatively free of foreign competition does not mean, of
course, that firms within these industries do not compete on prices
amongst themselves. It does mean, however, that as a group they may raise
prices when costs go up without having to fear a loss of market to
foreign firms.




5. The difference in price behaviour between the exposed and the sheltered
industries is an important feature of the Norwegian economy, and it determines
the mechanism of price and income distribution in the model. There is a
difference between exposed and sheltered industries also in that labour produc-
tivity, in Norway at least, rises much quicker in the former than in the latter%)
This fact, which is often overlooked, ocught to have important implications for

the formulation of the goals of an incomes policy, as we shall see later.

ITI. Description of the model

6. In the model the following classification of industries is used:

1. agriculture (excluding forestry and}
fishing but including dairies) \ sheltered industries
. other sheltered industries /

2 —t

3. import-competing manufactures ™

L, fisheries {

5. shipping { exposed industries
6. other export-oriented industries

Within the sheltered industries agriculture is singled out as a separate group

because of the special position of this industry in income negotiations.

Among the exposed industries fisheries is specified for rather similar reasons,

and shipping is treated separately because of its unique role in the Norwegian

economy. The remaining exposed industries are divided intc "import-competing
manufacturers"” and "other export-criented industries®.

7. An input-output table for the six industries is reproduced in table 1.

From this table input-output coefficients (columns 1-6) and the weights of the

consumers' price index may be computed.

8. The following essumptions are made for wages and prices:

(i) The model assumes wages per man-year for any given year and any one
industry to be given. Changes from one year tc the next in wages per
man-year may be in part due to a wage settlement, and partly due to a
wage drift, but this is inessential for the argument.

1) The average labour productivity increase within the two groups of industries
over the period 1951-1967 was 4.5 - 5.5 and 2 -~ 2.5 per cent a year respec-~
tively. Presumably the reasons for the difference were largely technclogi-
cal: We would expect the scope for technical progress to be much bigger
within capital intensive industries such as manufacturing and shipping which
constitute the core of the exposed industries, than within services which
weigh heavily within the sheltered industries group. However, we cannot
rule cut the possibility that the exposed industries in part had a better
productivity record precisely because they were exposed and therefore had to
attend more to efficiency in crder to stay competitive. ~ In Sweden the ave-
rage productivity increase over the pericd 19601967 was 3.6 per cent a year

within the sheltered industries group and T.5 per cent within the exposed
industries group. See footnote tc paragraph L45.
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Table 1. Input-output table 1967. Millions of kroner

Receiving

Other  Import- Other . Publ.
sector Agri- shelt- compet- Fisher— Shipp- SXPOTt™ z;;fate cons.+
cul- ered . ing s1Sher= ohlPPT ,riented gross Exports Total
- ies ing . sump-—
Deli . ture indu- manu- indu- . cap.
elivering sector . . tion
stries facturers stries form.
Agriculture ....cceeeeene - 1183 43 - - 70 2 040 193 364 3 893
Other sheltered indu-
] o o =Y 1 299 - 1138 91 368 1 538 23 420 23 377 2 862 54 093
Import-competing
manufacturers ..eeeseess 26 2 043 - 28 66 248 3198 3159 2 720 11 488
Fisheries ....eovevenees 67 403 4 - 7 592 98 18 64 1 253
Shipping seveveeesecsnes - 445 - 2 - 0 121 50 10 309 10 927
Other export—oriented
industries (veveveennnns 207 2 303 568 7 35 - 682 456 6 695 10 953
TMPOTt +esesvsenonns cees 189 3 424 3 362 74 3052 2821 4 321 8 661 97 26 001
Dummy Accounts ...eoeeese - - - - - - 155 -2 185 2 030 -
Value addedl) erteesenn 2 105 44 292 6373 1051 7399 5 684 - - - 66 904
Total .seoiieeesnsess 3893 54 093 11 488 1 253 10 927 10 953 34 035 33 729 25 141 185 512
1)Of which:
Wages seeeeeesencannns 292 21 449 3 980 100 2 582 2 758 31 161
Profits sieeeeeeecenss 1937 9398 1 258 590 919 1 964 16 066
Ind. taxes ...... ceeen 9 7 861 678 - 14 82 8 644
- Subsidies .veeeeennees 1018 1 223 87 33 85 158 2 604
Depreciation .s.eeceses 885 6 807 544 394 3969 1 038 13 637




(iv)

(v)

(vi)

The model assumes agricultural prices to be given, stipulated by the
income settlement for farming.

The model assumes import and export prices to be given, determined by
the world merket.

Changes in cutput prices are percentagewise the same for all delive-
ries from any one industry, (that is, for all entries in any one row
in the input-ocutput table).

The price of products from sheltered industries excluding agriculture
("other sheltered industries®™) are stipuleted in such a way that
profits in this industry have a fixed ratio to wage custs, determined
(in normal years) by the trend value of the share of profits in factor
income.

In the exposed industries excluding fisheries prices of goods are
fixed to be counsistent with foreign enterprises’® prices of comparable
products. The model, therefore, construes the prices of products of
"import--competing industries” to follow the {given) prices of competing
impcerts and the prices of products of export-oriented industries
(including shipping) to follow the (given) export prices.

The mcdel assumes cutput prices of the fishing industry to be given,
stipulated through a government policy of price fixing (sales on the

home market) or by world market prices (expcrts).

The realism of some of these assumptions is discussed in section V below.

[wR

e

With respect to volumes PRIM I assumes:

Changes in product volume may occur in all industries. Such changes may
be due partly to changes in employment and partly to changes in
productivity, i.e. vroduction per man-year workedel

It is assumed that changes in cutput neither alter the quantities of
intermediate goods consumed per unit of output nor the total volume of
depreciation; in other words, the model assumes constant input--output
coefficients in volume terms for intermediate goods, and given vclumes

of depreciaticn (as determined by the volume of capital employed).

1) This is the only point where the model is dependent on vclume flows. Changes
in employment and productivity are important reasons why prices and/or
profits in an industry may change. They must, therefore, be explicitly
considered in a model designed for the study of price and income changes.

It is believed, in crder to keep the model simple, that other possible inter-
actions between volumes and prices may be neglected.



(1iii) The model does not endeaver to explain how changes in wages, prices and
productivities affect final demand, and figures relating to final
demand are excluded from the model. The model simply assumes that
there is always sufficient demend somewhere for the products of each

of the industries.

10. For all industries except agriculture and fishing the model distinguishes
between wages and profits. In agriculture and fishing wages and profits are
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combined into variables called "income from agriculture” and "income from

. . . 1 . - . .
fishing" respectively. ) The endogenous variables or groups of variables of the

model, (variebies which the model tries to explain) therefore include i.a. the
following price and income variables:

. . . . . L s . W
a. price index of products of "other sheltered industries

b. price indices for consumers' goods
¢. price indices for depreciation

d. incomes (wages and profits) from agriculture and fishing,
in nominal and real terms

e. profits of industries cther than agriculture and fishing,
in nominal and real terms

f. total wages, in nominal and real terms.

11. The variables which will influence prices and the distributicn of inconme,

i.e. the exogencus varisbles of the mcdel, include i.a.:

a. price indices of output from agriculture and fishing

b. wage indices, by industries

¢, productivity indices, by industries

d. enmployment indices, by industries

e. price indices of exports and imports, specified as regquired
by the model

o

f. volume indices of depreciation, by industries

12 he model assumes, i.a. the following parsmeters (structural coeffici-
ents) to be given:
a. input-cutput coefficients, or inter-industry deliveries and

imports of raw materials per unit of ocutput, by industries

.

1) The combinaticn of wages and profits in agriculture and fishing is, of course,
not essential to the model. It was made in order that the model should reflect
as well as possible the issues discussed during income settlements where, in
the case of farming, the focus is on total farming income.



b. a coefficient for the distributicn of income (profits as a
percentage of factor income) in "other sheltered industries”

c. the weights in the price indices of depreciation, by industries

d. the weights in the index of consumers’ prices

1)

e. rates of net indirect taxation .

Most of the structural coefficients used may be computed from an input-cutput

table of a base year, e.g. table 1.

13, One way of gauging the implicaticns of the model is to study the system
of equaticns in its "reduced form". Formulaes (for selected endogenous
variables) are given in the appendix. However, the econcmic content of the
model can alsc be illustrated by describing, in words, and by way of examples,
the effects tc be expected from partial changes in some of the exogenous
variables.

1k, For instance, a gencral rise in wages and salaries will, ceteris paribus,

have the following effects:

(i) Prices of goods from "other sheltered industries" will rise because wage
and salary costs increase and this leads to higher prices of goods in
these industries.

(i1) Prices of goouds from other industries will not be affected, but profits
in these industries will be reduced (see (iv) below).

(iii) The rise in prices of goods from "other sheltered industries" will be
reflected in a similar, but percentage-wise smaller rise in the level of
prices of consumers' gocds.

(iv) Total real income will not be affected. But the distribution of incomes
will change in favour of wages and salaries and of profits in "other
sheltered industries™: Real wages will rise bacause the rise in con-
sumers' prices will be smaller than the rise in the wage level. Profits
in "other sheltered industries” will rise in preportion to wages (due to
the assumed constancy of the profits-to-wages ratio of this industry).
Income from agriculture and income from fishing will decline slightly
in nominal terms because of the intermediate products bought by these indust-

ries from "other sheltered industries" become more expensive.

1) Since indirect taxes and subsidies are represented in the model by a few
strongly aggregated indices only, PRIM I is not really suited for an analysis
of the effects on prices of changes in taxation. BSuch effects can be judged
with greater accuracy by more direct methods.



Profits of other exposed industries will declire for the same reason,

but alsc because of higher wage and salary costs.

-~

15. A change in productivity, if it is the same in a1l industries, will
affect prices and incomes in roughly the same way as wceuld an equally big (per-
centage-wise) change in the wage-level, only with cpposite sign, since a change
in productivity means a change in the cpposite direction of wege and salary
costs per unit of cutput. One important difference is that in this case total
real income would increase since output per man-year hes increased. If a change
in productivity is limited to a single industry, however, the effects depend on
the industry affected:
(i) An increase in productivity in agriculture, or fishing, will, ccteris
paribus, increase the incomes from the same industry, while prices and
other incomes will remain unaffected. An increase in productivity in

one of the expoted industries will, ceteris paribus, affect the profits

of that industry only. In 211 these cases the gain in real income
corresponding to the productivity increase will remain with income
earners in the industry where the increase in productivity cccurs,

(ii) The gain in real income origineting from an inerease in prceductivity in

1

"other sheltered industries", on the other hand, will be shared,

ceteris paribus, by all income groups. First, prices of goods from

"other sheltered industries”

must go down, according to the model, for
the assumed constancy of the profits-to-wages ratio of that industry to
be maintained. This means lower prices of consumers' goods and &
proporticnal increase in all real incomes. In addition, nominal incomes
from ferming end fishing, and nominel profits in the exposed industries
increase scmewhat because the intermediate products they buy from

"other sheltered industries™ will have become cheaper.
It is rare, of course, that productivity increases unifcermily in 211 industries
and the above should serve as a reminder that the effects on prices and incohe
distribution of productivity changes mey be extremely complex and, I should add,
extremely important in the context of an incomes pclicy. I shall have more to
sgy on this in section VII.
16. 180 the effects of changes in foreigd prices, to give one last example,
depends much ¢n the nature of the price changes. For instance:
(1) An increase in the prices of imported consumers' goods will, ceteris
paribus, raise the costs of living but leave all cther prices, and all
nominal incomes, unaffected. In this case, therefore, the drop in real

income, corresponding to the worsening of terms of trade, will be



sustained by all income receipients in proportion to their consumption
expenditures.
(ii1) An increase in prices of imported intermediate inputs to the exposed

industries and tc agriculture will, ceteris paribus, lower the profits

of these industries. All cother prices, and all incomes, will remain
unaffected. The loss in real income caused by the worsening of the
terms of trade will be sustained whelly by the receivers of these
profits.,

(iii) An increase in the prices of imported intermediate inputs to "other

sheltered industries™ will, ceteris paribus, increase the prices of

this industry. As a consequence the prices of consumers' goods will
also rise. In this way the loss in real income due to the worsening of
terms of trade will be split among all income receipients. However,
there will be sume secondary effects, resulting in smaller nominal
incomes from farming and fishing and smaller nominal profits in the
exposed industries, because the costs to all industries of intermediate

"other sheltered industries™ will have gone up.

inputs from
(iv) An increase in the prices of competitive imports, accerding to the model,

will, ceteris paribus, allow the "import-competing manufacturers' to raise

their cutput prices. Since scome of this cutput are consumers' goods,
the prices of consumers' goods will also rise. Therefore, the real
incemes of all other income groups will decline while profits of

" will increase in real as well as in

"import-competing manufacturers’
nominal terms. There will be some complex secondary effects because the
costs to all other industries of intermediate inputs from "import-
cumpeting manufacturers” will have gone up. These secondary effects
will result ultimately in a further rise in the prices of consumers’
goods (via a rise in the price of products from "other sheltered indust-
ries”) and a further decline both in ncminal and real inccmes from
farming and fishing and in nominal and real profits in the exposed
industries.

In an analogue way the effects of changes in export prices may be analyzed.

IV. Uses of the model

17, The examples given have shown, I believe, that the effects of changes in
factors affecting the income distribution and the naticnal price level can be

difficult to trace through verbal reascning. This is so even though, so far,



our concern has been only with partial changes of one factor at the time. The
difficulties multiply if we are to study the effects of changes in two or more

variables simultanecusly, and especially if we are to state these effects

quantitatively., It is for such purposes that a numerical model like PRIM I
offers considerable help.

18. One important use of PRIM I - indeed, the one for which it was origi-
nally designed - has been to estimate the consequences tc be expected for prices
and income distributicn of changes in the wage level and in agricultural prices.
Such forecasts were made for the first time before the 1966 round of negotia-
tions on wage and agricultural prices and again before the 1968 round, and their
purpose was tc form the basis for an incomes policy. In both cases a number of
alternative forecasts were made. Each alternative related to one particular
possible combination of changes in the wage level and the level of prices of
agricultural cutput. The idea was that, thrcugh these forecasts, the negotia-
ting parties cculd be brought into a better position to anticipate the
consequences, for themselves and for the national economy, of alternative courses
open to them. Since PRIM I has recently been programmed for a computer so that
the sclution for 50 alternative sets of values of exogenous variables can be
provided within 5 minutes of computing time, any number of alternatives which
the negutiating parties might ask for can easily be presented to them.l)
19. One convenient way of using the model is to compute a "table of effects"
as reproduced (for 1967) in table 2. At the left side of this table are listed
a selected number of important excogencus variables of the model, and the income

distribution parameter (r,) of "cther sheltered industries™. Selected endogenous

2
variables are entered at the top. The table shows, along the rows, the effects

1) Any forecast requires, of course, estimates of expected changes in a large
number of exogencus variables (productivities, foreisn prices, etc.) besides
wages and agricultural prices. These estimates (cr guesses) were provided
in 1966, in one alternative, by independent experts. It was argued against
this practice that, since the prognouses depend heavily on these estimates,
the negotiating parties should have a chance to influence the assumptions
made. As a result of this criticism the choice of values for all excogenous
variables for the prognoses used in the 1968 negotiations was made by a group
consisting of non-partisan experts in co-cperation with representatives of
the negotiating parties. The group chose to present its results in one "main
alternative” supplemented by computations where the assumptions made with
respect to the development of labour productivity and the value of the income
distribution parameter (r,) of "other sheltered industries" were different
from the main alternative. See Innstilling fra Det tekniske beregningsutvalg
for inntektscppgjgrene 1968, avgitt 6. februar 1968 ("Report by the Repor-
ting Committee for the Income Settlements 1968, of February 6th 1968"),
published by the Ministry of Wages and Prices 1968, pp. 38-L6.




Table 2. Effects on prices, income and the distribution of income caused by changes in wages, agricultural prices, productivity, foreign prices and the share of profits in other
sheltered industries. (''Table of Effects".) 1967

Prices (change

in per cent) Income (change in millions of kroner) Income (change in per cent)

Prices . A

of Profits Profits

groducts Consumer Total ;:ggme Income Other zzi::z_ Other Total é:z:me Income Other Import- Other

rom price factor Totall) agri- from shelt- ing Shipp- export- factor Totall) agri- from shelt— compet- Shipp- export—

other level income ¥38¢S cul- fisher- ered manu-  in P” oriented * wages g fisher- ered ing SHPPT riented

. sheltered ies indu- & indu- income cul- ¢ indu- indu- 178 indu-
Increase of 1 per cent in: . ture . fact- N ture &% indu= 1nduw indu

indu stries oo stries stries stries stries

stries

WAGES AND SALARIES:

All induStries ...eeescececcnccccnns e W 0,68 0,47 270 308 -13 -3 94 =48 -28 -39 0,57 1,00 -0,58 -0,48 1,00 -3,84 -3,09 -1,99
Other sheltered industries .......... W, 0,68 0,47 270 214 -13 -3 94 -9 -3 -11 0,57 0,70 -0,58 -0,48 1,00 -0,68 -0,28 -0,58
Import—-competing manufacturers ...... W3 .. .. .. 40 .. .o .. =40 . .o . 0,13 .. .. .. -3,16 . ..
Shipping .v.eeeesseseceosecacencacees W5 .. .. .. 26 .. .. .. .. -26 .. .. 0,08 .. .. .. .. =2,81 ..
Other export-oriented industries .... Wg .. .. .. 28 .. .. .. .. .. -28 .. 0,09 .o .. .o .. .. -1,40

Agricultural prices .....eceeevees veees Pp 0,03 0,08 36 .. 38 - .. -1 - -1 0,08 .. 1,72 -0,02 .. -0,06 -0,01 -0,06

Fish prices .....ceeeecevencancenesnss Py 0,01 0,01 5 .o -1 12 .o - - -6 0,01 .. -0,04 1,81 .. -0,01 -0,02 -0,31

PRODUCTIVITY IN:

Agriculture .....cecececcecncescncnss Z1 .. .. 21 .. 21 .. .. .. .. .. 0,04 .. 0,94 .. .. .. .. ..
Other sheltered industries .......... 22 -0,83 -0,57 47 .. 16 4 .o 10 3 14 0,10 . 0,70 0,58 .e 0,82 0,33 0,71
Import-competing manufacturers ...... 23 .. .. 58 .. .. .. .. 58 .. .. 0,12 .. .o .. .. 4,60 .. ..
Fisheries ...eceeeeee . Z4 .. .. 11 .. .. 11 .. .. .. .. 0,02 .. .. 1,53 .. .. .. ..
Shipping seeeeecesccscseccecscescssns 25 .. .. 74 .o .o .o .. .. 74 . 0,16 .. .. .. - .. 8,05 ..
Other export-oriented industries .... Zg . .. 57 . . .. .. .. .. 57 0,12 .. .o .. Je . .. 2,89
TOTAL EMPLOYMENT IN:
Agriculture ......coceceesessecnancess N7 .. .. 21 .. 21 .. .. .. .. .. 0,04 .o 0,94 .. .. .. .. ..
Other sheltered industries?) ........ NoLp, -0,15 -0,10 317 214 3 1 94 2 1 3 0,67 0,70 0,13 0,11 1,00 0,15 0,06 0,13
Import-competing manufacturers?) .... N3L3 .. .. 58 40 .. .. .. 18 .. .. 0,12 0,13 . . .. 1,43 . ..
Fisheries ...eceesecseesccsccascnsess N4 .. .. 11 .. .. 11 .. .. .. .. 0,02 .. .. 1,53 .. .. .. e
Shipping?) ..e.eeeeveeeeeeeeenneesas. N5Lg .. .. 74 26 .. .. .. .. 48 .. 0,16 0,08 .. .. .. .. 5,24 ..
Other export-oriented industries?) .. NeLg .. .. 57 28 .. .. .. .. .. 29 0,12 0,09 .. .. . .. .. 1,49

EXPORT PRICES:

Shipping ..eceececsesccscncscscscessss P5 0,01 0,01 109 oo - - .e - 109 - 0,23 .. -0,01 -0,01 .o -0,01 11,89 -0,01
Other export-oriented industries .... Pg 0,05 0,06 99 . -3 - . -6 -1 109 0,21 .. -0,14 -0,05 .. -0,50 -0,06 5,53
IMPORT PRICES:
Imported intermediate goods to:
Agriculture ....ceeeeceenecanencensas Q1 .. . -2 .. -2 .. .. .. .. .. .o .. -0,09 .o .. .o .. .
Other sheltered industries .......... Q2 0,08 0,05 -4 .. -1 - .. -1 - -1 -0,01 .. -0,06 -0,05 .. -0,07 -0,03 -0,0
Import-competing manufacturers ...... Q3 .. .. =34 .. .. .. .. =34 .. .. -0,07 .. .. .. .. -2,67 .. .
Fisheries ....... ceeecacssssescaseses Q4 .. .. -1 .. .. -1 .. .. .. .. .. .. .. =0,11 .. .. .. .
Shipping .... N ¢ 11 .. .. -30 .. .. .. .. .. -30 .. -0,06 .. .. .. .. .o —3,32 .
Other export-oriented industries .... Qg .. .. -28 . .. - .. .. .. -28 -0,06 .. .. .. .. .. .. -1,4

Imported consumers' §oods3) cetereieees Py .. 0,13 .. .o .. . .o .o . .. .. .o .o .s .o . .o .

Competitive imports®) ................. Pg=P3 0,05 0,13 104 .. -1 -1 .. 110 -1 -3 0,22 .. =0,05 -0,07 .. 8,75 =0,09 -0,1

Imported capital goods (excl. ships)5). P1o 0,05 0,03 -19 .. =4 - .. -5 - -10 -0,04 .. -0,18 -0,03 .. -0,39 -0,02 -0,4

Imported ships3) ....eeivenienninn. vee. Ss .. .. =40 .. .. . .. .. -40 .. -0,08 .. .. .. .. oo =4,32 ..

Percentage point change in share of

profits in other sheltered industries ) r) 1,00 0,69 394 .. -19 -5 451 -12 -4 -17 0,83 . -0,84 -0,70 4,79 -0,99 ~-0,40 -0,8!

- = negligible effect. .. = no effect.

1) Excluding agriculture and fisheries.

2) Proportionale increase of 1 per cent in total employment (N) and number of wage and salary earners (L) implying a 1 per cent increase in the number of self-employed.

3) Import direct for consumption.

4) The price of imported goods which compete on the Norwegian market with products from "import-competing manufacturers'.

5) Increase in the price of capital goods leads to an increase in depreciation calculated in current prices. This immediately reduces income from agriculture and profits in the
exposed industries and causes "other sheltered industries" to raise output prices.

6) The share of profits in "other sheltered industries" in 1967 was 30,5 per cent (of total factor income). The figures on this row show what the effects would have been if this share,
ceteris paribus, rose by 1 percentage point, i.e. to 31,5 per cent.

'
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which, according tc PRIM I, are to be expected from a partial cne per cent
change of the exogenous variable of that row on esch one of the endegenous vari-
ables listed at the top. The effects are expressed partly as percentages andy
in case of income variables, in kroner as well. Row 1 tells us, for instance,

that a 1 per cent increase in the wage level, ceteris paribus, may be expected to

raise the level of consumers' prices by .47 per cent, to increase the total of
nominal factor incomes by .57 per cent, to decrease income from agriculture by
.58 per cent, to decrease profits of "import-competing manufacturers” by 3.84
per cent, ete. If read columnwise, the table gives, for each endogencus
variable, informatiocn about which excgenous variables are particularly influen-
tial on that variable.

20. All effects specified in the table are additive for small changes in the
exogencus variables. Therefore, the combined effect of a simultanecus change

in two or more exogenous variables mey be gauged by adding together the effects
of each variable teken separately. For instance, a parallell increase of all

impert prices by 1 per cent may be expected, ceteris paribus, to raise the level

of consumers' prices by .05 + .13 + .13 + .03 = .34 per cent (column 2). In
this manner the table can help in providing quick estimates of the indirect
effects to be expected on consumers' prices and incomes of any event or action
whose direct impact on the exogenous variables of the model can be foreseen.

21, The model, or alternatively the "table of effects" computed from it, may
be used equally well for historical analysis. We must start, in this case, from
observed changes of the exogencus varizbles in a period of the past. With these
changes given, the effects of each variable on prices and income distribution
may be calculated by means of the "table of effects”. Thus, we will be able to
tell how much each exogencus varisble has contributed, in some sense, to
cbserved changes in prices and income distributicn. If the total of the calcula-
ted effects equal the observed changes we will be able to claim that the actual
movements of prices and insomes are "explained" as being generated by changes

in wages, productivities, etc. through a mechanism as described by the model.
Alternatively, if there are discrepancies between calculated and observed values
of the endogenous variables, the size of the discrepancies will indicate the
extent to which the model fails in describing reality accurately. Examples of

such historical calculaticns are given in section VI,
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V. Comments and empirical evidence on the assumpticns of the model

22. The assumptions underlying PRIM I, or the economic theory inherent in it,
cannot be expected to hold true in all circumstances. Some discussion of the

realism of the model is, therefore, called for.

Assumptions on volumes

€% €28 w3 0 e s D D €55 e 45 i o e K Y e o5 €

23, One set of assumptions amounts to postulating that changes in volume
flows are determined by changes in employment and productivity only, and that they
are not influenced - neither through changes in demand nor otherwise - by changes
in wages and prices. These are cbvious, simplifying assumpticns to make in a
nodel designed primarily for the study of prices rather than quantities. Yet
they must reduce the confidence which we should have in conclusions derived from
the model:
(1) It is assumed that there is sufficient demand for the products of each
individual sector of producticn and, furthermore, that employment in
each sector in the short run will be uninfluenced by changes in other
exogenous variables. This reduces the usefulness of the model in
situations where wages and prices develcop in such a way that the compe-
titiveness of the export industries is threatened, and therefore their
levels of cutput and employment.
(ii) It is assumed that productivity in the individual sectors of production
is independent of changes in cther exogencus variables. This cannot
be expected to hold true if the changes in exogencus variables are big
encugh to cause considerable changes in market conditions.
2L, It is assumed that input-ocutput coefficients are stable in vclume terms,
even though labour productivities change. This is a standard assumption in
input-cutput analysis. Data for the pericd 1961-1967 show that, for most coeffi-
cients, year-to-year changes - which is what matters in short-term forecasting -
have in fact been small though some coeffisients display a definit trend

(diagram 1), One remarkable exception is the ccoefficient b (inputs from

21
other sheltered industries into agriculture) which is seen to have fluctuated
considerably (minimum .277 in 1963, maximum .351 in 1965). The explanatiocn

obvicusly is that the size of the harvest dces not depend primarily on current

inputs, but is influenced equally much by climatic factors. Therefore, in the
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Diagram 1. Selected input-ontput ccefficients b.. {intermediate goods from
industry 1 consumed in industry j per‘unit of cutput) in constant
(1961) prices, 1961-1968,
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case of agriculture, the assumption of constant input-output ccefficients 1s
not strictly valid. It fcllows that the model must be expected to underestimate

(net) income from agriculture in years with a better than normal harvest, and

vice verca.
Diagram 1
Assumptions on prices
25. The really crucial assumptions of the model, however, is the group of

assumptions relating to the "price behaviour" (the price generating process) of
the individual sectors.

26, In the case of agriculture the model assumes that cutput prices are fixed
by a price settlement between government and farmers independently of supply and
demand. This assumpticn is realistic, under Norwegian conditions, for grains

and for most animal products. It is unrealistic, however, for fruits and vege-
tables where prices are usually left free to be determined by market forces.

It is known, for instance, that a bad harvest will raise prices of fruits and
vegetables considerably and cause an increase in ccnsumers' prices which the
model can not account for. Neither is the assumption realistic for the export
part of agricultural output (mostly furs).

27. In the case of fishing the situation is similar. Again the model assumes
that ocutput prices are fixed largely through a price settlement between the
government and the vproducers. This assumption is realistic for a great part of
the deliveries cut of the fishing industries. For cother parts of the catch,
however, including fish exported fresh, the fishing industry has t¢ accept prices
as determined by market fcrces.

28. In the case of the exposed industries other than fishing the mecdel
assumes that cutput prices are determined by world market prices and following
the pattern of these:

(i) For the export-criented industries (shipping, and "other export-oriented
industries") output prices are assumed to follow prices of Norwegian
exports. This obviously must hold true for that part of cutput which is
actually exported (95 per cent in the case of shipping and 60 per cent
in the case of "other export-criented industries™). It dces not necessa-
rily follow, however, that prices of cutput sold on the home market,
and therefore average output prices, will behave in the same way. For
evidence on this, see paragraph 30.

(i1) Fer "import-competing manufacturers” output prices are assumed to follow

impcrt prices to Norway of similar imported goods ("competitive imports”)
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group any price autonomy,

IS

The assumption, which denies this industry
is questionable and apvarently does not stand up too well against the
facts, see diagram 2. The diagram suggests that import-ccmpeting
nanufacturers have had considerable more scope to raise prices, given
the actual course of prices of imported gcods, than is consistent with
the assumption of the mcdel. True, the discrepancy between the two
price indices may well be spuricus and due, wholly or in part, to
differences in the weishting systems used in computing them,l) Though
this is probably so we méy speculate, nevertheless, that the classifi-
cation of industries intc "sheltered” and "exposed" used in the model
is not fine enough and that many firms or industries which are classi-
fied as exposed in PRIM I do¢ not, in fact, feel foreign competition

2)

to underestimate the ability of the import-competing manufacturers to

much. If su, we must conclude that the model tends systematically
compensate for cost increases. Therefore PRIM I tends to underestimate
the effects on prices of a rapidly rising naticnal ccst level, and at
the same time it tends to overestimate the depressing effects which

rising costs will have on profits of import--competing manufacturers.

Diagram 2

1)

2)

3)

The weights are quantities produced in the case of "price index of cutput
import-competing manufacturers™ (P.) and quantities actually impcrted in the
case of the "price index of simila? imported goods™ (P,). These two weigh-
ting systems may differ considerably (and probably does, though this has not
been investigated) implying that the two price indices may show divergent
movements even thoush, for identical commodities, national cutput prices
follow import prices closely. This suggests that the model could be improved
simply by altering the operaticnal definition of P8 to make it correspond
better to the cutput mix of Nerwegian producers.

This suggests that the model could be improved by a more detailed and careful
classification of industries into "sheltered” and "exposed”. The classifi-
cation of industries used in PRIM T is based on published naticnal accounts
data in which only 20 manufacturing industries are distinguished. Conse-
quently, the whole of, e.g., the metal manufacturing; industry has had to be

classified as "import-competing” though many enterprises within this industry
(e.g. repair shops) undoubtedly feel no foreign competiticn. A better classi-
fication could have been made starting from unpublished national accounts
data where some 130 industries are specified but this, for the time being,

would have made the practical use of the model more cumbersome.

Once this bias of PRIM I is known it may be compensated for by assuming P. to
increase more than P, whenever the model is used for forecasting purposes;

§uperseding the postulated equaticn P3 = P8 by some other relationship which
1s held to be more realistic.



Diagram 2. Output prices of "import-competing manufacturers" (P
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3) and prices of

similar imported goods (P8). Indices (1961=100), 1961-1968.
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29, In the case of sheltered industries excluding agriculture the model assu-
mes that output prices are adjusted in such a way that, for the industry group as
a whole, the relationship between wages and profits conforms with a certain
trend value. This is a key assumption which has important consequences for the
conclusions reached by the model. Pending more direct information on the actual
price behaviour of enterprises it>should be considered nc more than a working
hypothesis for the time being. The empirical basis for the assumption is annual
data from the naticnal accounts as reproduced in diegram 3. These data show

that profits computed as a share of factor income in the sheltered industries
(excluding agriculture) have moved close to a trend dropping from around 35 per
cent in 1953 till around 30.5 per cent in 1967,1)

have been relatively small except for years when production, and therefore

Deviations from this trend

profits, were unfavourably influenced by the business cycle (1958, 1959, 1962).
This is in marked contrast to the strong fluctuation of the corresponding sharg
in the exposed industries which is also shown in diegram 3. The assumption that

the ratio between profits and wages in the group of sheltered industries

Diagram 3

excluding agriculture will follow the trend value may be useful as a working

hypothesis, therefore, as long as the conditions of demand in these industries

2)

are "normal®. A possible theoretical basis for the assumption could be that

1) Here and elsewhere in this paper factor income is defined, in any industry, as
value added at factor cost (i.e. net of indirect taxes less subsidies) of
that industry. Profits of an industry is defined, as in the new SNA, as factor
income less wages and salaries. The trend is a fitted line estimated on
1952-1967 data by least squares as r.(t) = .355 - .0032 t (t=1,2,...16) where
r.(t) is the profit share. 2 (.0005)
The fact that the profit-share of the sheltered industry group has been decli-
ning may be explained as a consequence of a gradual shift within the social
structure of the labour force of the group, with self-employment losing in
relative importance.

2) When using PRIM I for forecasting purposes we will tend, of course, in order
to improve the forecast, to choose a value of the profit share (the income
distribution parameter r,.) different from the trend value whenever this is
suggested by business cycle considerations,
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Diagram 3. Profits as per cent of factor income. Sheltered and exposed

industries, 1953-1967.
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most firms within the ;roup calculate their selling prices on a "cost plus”
principle, that is, by addins to direct costs of labour and materials a certain
percentage for overheads and profits. If this pricine principle was in generel
use, and if the percentase was chosen so as to give the firm "normal” profits
in years with "normel™ cutput, we would expect to observe profits to move in a
steady ratio to wazes in "norral” years but to f2ll short of this value when

production was less than "normal”, and vice verca. This is precisely what our

TN e

30. The model assumes, finally, that chanpes in cutput prices are always

data show for the group as a whele.

percentagewise the same for all entries along one industry row of the input-
cutput table, that is, for all deliveries of an industry irrespective of their
uses. This is a standard assumption in inter-industry analyses. Though it may

be justified in dis-aggrersated models where industries are defined in such a way

that each industry may be assumed to produce one homogenous output, the assump-

tion is much less well founded in the present case where each of the six indust-
ries distinguished obvicusly turn out a wide veriety of products which are
unlikely to be sold in the same proporticns to all categories of users. The
weakness of the assumption is clearly brought cut when price indices 1961-1968
of deliveries to different catesories of users are plotted for each of the
industries (diagram U4). Contrary to what is

required by the assumption the emerging picture is one of diversity. We may
note that, both in the case cf “cther sheltered industries” and "other export-
oriented industries” (but surprisingly nct in the case of "import-competing

manufacturers”), prices for deliveries to export have gone up considerably less

1) Hewever, when it comes to individual industries within the group the relation-
ship no longer holds. Instead, naticnal accounts data show considerable
erratic movements of the releticnship between profits and wages for most in-
dustries. In light of this the remarkable stability of the relationship for
the group of sheltered industries as a whole is difficult to explain. It may
profits to deviate from the trend, are not synchronized as between industries,
and that (ii) though most firms apply some variant of the "cost plus” pricing
principle, selling prices are not continuously corrected as direct costs change
but rather are adjusted at locng intervals and with random lags. ({There is
reluctancy to change selling prices too frequently; it takes time for the firm
even to realize that costs have changed; sometimes a small increase in costs
may be used as an excuse for a long contemplated and considerable increase in
prices, ete.) Such a mechanism of randomness would explain our observations
in the past but would not guarantee the stability of the profit-wage ratio of
the group of sheltered industries as a whole to hold indefinitely in the
future. Clearly more research into the actual price behavicur of firms is
needed t¢ bring this part of the model on a firmer footing.
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. . . . 1)
and prices for deliveries t¢ consumers somewhat more than average output prices.
Apart from this no systematic pattern in the behavicur of prices is discernible,
We shall have to conclude that the assumpticn at present under investigation
lacks realism and is a possible source of errors in applicaticns of the medel,
but that such errcrs as it may cause are not likely to be systematic.

Diagram U4
VI. Aonplication of PRIM I t¢ historical data
31. The realism of the mcdel may be tested by studying its ability to account

for year-to~year changes in prices and incomes during a past period. A number of

such tests, relating

)

to the years 1961-1967, are repcrted in tables 3--8. An inte-
resting by-product of these tests is that they offer an "explanation” of how
changes in prices and incomes came about by providing, as it were, a decomposition
of the cobserved changes "by causes".

32. Technically, the tests were nprepared by feeding intc the model correct
historical values for year-to-year changes in (i) all exogencus variables, (ii)
the trend value of the income distribution coefficient of "other sheltered
industries” (re), and (iii) coefficients representing net indirect taxation. The
hypothetical effects of these chenges, individually and in total, on varicus
endogenous veriables were then estimated by means of the model (assuming other
coefficients tc¢ having remained constant) and compared with actually cbserved
changes in the way shown in tables 3-8. The discrepancies between the estimated
and the actually observed changes of the endogenous variables are indicative of
the short-comings of PRIM I. They may be interpreted as measures of changes in
prices and inccmes caused by factors not accounted for in the mcdel.

33. As will be seen, the discrepancies are small relative to actual changes
in most cases, and they are nearly always random. The biggest errors are in
profits of import-competing manufacturers which are seriously underestimated

by the model in most years (table 6). There are systematic errors also in
the model's ability to account for changes in consumers' prices, the rise of
which is underestimated by the model in five years out of six (table 3). There
are smaller, but still note-worthy discrepancies in scme years alsc between
hypothetical and actual changes in inccme from agriculture though the errcrs

here are not systematic (table L4).

1) This is a further reminder that the model could perhaps be improved through a
more careful classification of industries intc "sheltered” and "exposed".
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Table 3. Estimated effects on consumers' prices of changes in excgenous variables,

and actually observed changes.

Year-to-year changes 1961-1968. Per cent.

=

1961~ 1962~ 1963.. 1964~ 1965- 1966~ 1967-
1962 1963 1964 1965 1966 1967 1968
Estimated effect of:
Changes in wage rates (wg,w3 W5 6) 5.02 2.50 3,08 3.72 b.1k L4.,36 3.1
Changes in agricultural prices (Pl) 0.40 -0.06 0.66 -0.03 0.25 0.23 0,06
Changes in productivity within
"other sheltered industries" (%,) -0.93 -1.55 -1.3% -0.86 -1.48 .1.52 -1.07
Changes in world market prices
(P P SP 5P 9 9 SQ 5Q 9Q SQ b
QS,Qg) 70,9.0}900? 3N . 0.61 -0.10  0.61 0.56 0.4 0.31  0.57
Changes in rates of indirect
taxation (mz,m39n29n3) ceeaseascaas 0.10 -0.21 0.79 0,283 0.59 -0.07T ~0.51
Changes in volume of depreciation
in "other sheltered industries"(Dg) 0.54 0.59 0.62 0.73 0.47 1,05 0.83
Changes in share of profits in
"other sheltered industries”
(trend value) (r2) 6hoecosescossnoo ~0.57 0.39 -0.59 -0.59 -0.60 -0.33 =0.27
Changes in other exogenous variables ~0.05 0.07 =0.09 0,17 0.17 -0.38 -0.11
Discrepancy (=unexplained by PRIM I) 0.60 1.19 1.48 0.26 -0.48 0.72 0.56
Of which due to:
Deviations of r, from trend .... 0,62 0.41 0,40 0.42 0.1 0.06 0.50
Deviations of P, from Pg soocans 0.85 0.72 0.32 0.13 0.09 0.08 -0.5h4
-~
Other CauSEeSsS cooosococsaoscoosns 0.37 0.06 0,76 -0.29 =-0.71 0.58 0.60
Actually observed changes in consu-
MErs' DPriCeS coocscoocoscosccooooscs L.50 2.68 5.22 3.90 3.50 L.3T7 3.b7
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Table 4. Estimated effects on income from agriculture of changes in exogenous
variables, and actually observed changes. Year-to-year changes 1961--1968.

Millicns kroner.

1961~ 1962.. 1963.. 1964~ 1965.- 1966- 1967~
1962 1963 1964k 1965 1966 1967 1968

Estimated effect of:

Changes in wage rates (we,ws,wh,ws),, -93 -48 -60 -81 104  -113 -91
Chenges in agricultural prices (P,).. 123 -20 233 ~-10 102 101 31
Changes in productivities and
employment (N.,N,,N_,N, ,N.,N., L.,
1°.2°.3° L2 5276 T2 L
. - 102 L

L3’Ls’L6921’22°Z3°ZA’Z5?Z6) covescoos =102 87 19 3 c/ 9 59
Of which in agriculture (§;,Z,) +ee.. =120 54 =BT 10 6 6 27
Changes in world market prices
(P yPrsPrsPaaPr 055258, 58, 5045Q), 50
Qg; ?:o?jo?:o}(?fo?:c]e—aa?j.?falj:n?jao 22 6 "3 "’22 "‘lh "l —5
Of which imported intermediate
goods to agriculture (Ql) coesooeccas =1 -6 2 7 0 6 18
Of which imported capital gcods (Plo) 1k 8 7 -1 -10 -11 -25
Changes in volume of depreciation
(Dl,Dz ,D3 ,Dh ’DS ,Dé) 200000300060 00¢000 "23 "28 "30 ""'37 "30 "71 ""’8"1
Of WhiCh in &griCUlture (Dl) 060000600 “’13 "17 "’18 ‘-'21 “'18 ““"'3 -59
Changes in other exogenous variables 20 90 27 223 21 85 106
Discrepancy (=unexplained by PRIM I) ~4o 10 -22 63 ~5 123 113
Of which due to:

Deviations of r, from trend .c... 11 -8 -8 -9 -l -2 -1

Deviations of P3 from Pg ececaces -k -5 -2 -1 -1 -1 >

Other CAUSES coovcoscscscssasocos b7 23 -12 73 0 126 122

Actually observed changes in income
f\rom agriCUJ_ture 0008000060000 00600002 ‘93 97 72 l?o 72 173 132




Table 5. Estimated effects on income from fisheries of changes in exogenocus variables,
and actually observed changes, Year-to-year changes 1961-1968. Millions

kroner.

1961~ 1962~ 1963.. 196h.. 1965- 1966~ 1967
1962 1963 1964k 1965 1966 1967 1968

Estimated effect of:

Changes in wage rates (w?,ws,w59w6) -26 -13 =17 ~21 ~25 ~29 ~23
Changes in fish prices <Ph) csccceoa 2k 29 23 L7 59 278 ~22

Changes in productivities and
employment (N, ,N,,N,,N, ,N_,K, L. ,L_,
1°.2° 37 L2 52762 e
L 7 2.0 - 156 1ko -98
15,16,21,22,23,zu945526) ) e eaeate 35 28 83 23h 5 9

Of which in fisheries (Nh’zh) ccosoo ~ho 19 75 227 1h7 129  -106

Changes in world market prices
D o]
(P5 3P6 5P7 9k 85P10305 ;Ql 9Q2 9Q3 QQ')-l 9@5 9

Q ccoo0coone acesosonso 5 1 1 0 -1 -6 -2
Of which imported intermediate goods
to fisheries (Qh) sececoscanesaeceas 2 0 2 3 1 -5 1
Of which imported capital goods (PlO) 1 -1 1 -1
Changes in volume of depreciation . 8
9 - © 0000206060072 ¢€000HD i s = wm - -:-l ==2
(Dl,D29D3,Du,D5,D6) , 11 T 13 2 39 7
Of which in fisheries (Dh) seceanenn -8 -l -10 20 36 -10 -22
Changes in other exogenous variables 7 -7 -2 15 =11 11 3
Discrepancy (=unexplained by PRIM I) 11 -3 11 2L Ly -48 28
Of which due to:
Deviations of r, from trend ..... 3 e -3 -3 =1 -1 -3
Deviations of P3 from P8 aaaaaa oo -2 -1 -1 0 0 -1 2
Other CauSEeS cocceccsooscosossssco 10 0 15 27 4s TS 29

Actually observed changes in income
from £1sheriesS ccossccccesscascoscns =25 28 86 275 183 -227 =1b2
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Table 6. Estimated effects on profits of import-competing manufacturers of changes

in exogenous variables, and actually observed changes.

changes 1961-1968. Millions kroner.

Year-to-year

1961~ 1962.. 1963~ 1964~ 1965- 1966~ 1967--
1962 1963 1964 1965 1966 1967 1968

Estimated cffect of:
Changes in wage rates (w25W33w5jW6) 259  .173 280 306  -b02 371 332
Of which in impcrt-competing manu-

facturers (w3) cecesascesecessane 196 .1k0o 238 .2k .33L 296 271
Changes in productivities and
employment (N. ,N_,N_ N, ,N_,N,,L.,L_,

1°. 2% 3 L2527 G3poMy P

L59L6,Zl,22923;2h525,z6) caccsane 112 67 272 135 226 139 58
Of which in import-competing manu.-

facturers (NBbLBSZB) sesocesas oo 98 LY 251 118 202 110 37
Changes in prices of competitive
imports (P8) ooooo seccsessssasasases 213 .21k -16 192 142 10k 517
Changes in world market prices ) 8 ¢

) - =40 -21

(PS 3P63P79Plo BSS ':Ql )QE 9Q3 thsQSsQé) 62 50 6 37 T
Of which imported intermediate goods
to impocrtcompeting manufacturers(Q3) 37 38 =57 -3 -6 39 88
Of which imported capital goods (Plo) 14 8 8 -16 ~12 -1k -33
Changes in volume of depreciaticn ‘ )
(D}2D,5D55D),De D) wenenes 25 31 23 55 37 3
Of which in import-competing manu-

facturers (DB) cescescoaccasoscee ~18 -23 15 -kl 29 ~ks =27
Changes in other exogenous variables 2 1 1k 43 2k -6 -65
Discrepancy (=unexplained by PRIM I) 391 385 204 103 138 125 =393
Of which due to:

Deviaticns of r, from trend ..... 8 -5 -6 -6 -3 -1 ~10

Deviations of P, from Pg «veeuses 411 371 193 90 70 75 -h62

Other CAUSES c:osocososoascenesns -28 19 17 19 71 51 79
Actually observed changes in income
from import--competing menufacturers 66 85 107 72 70 -35 =190
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Table T. Estimated effects on profits in shipping of changes in exogenous variables,

end actually observed changes. Year-to-year changes 1961-1968. Millions
kroner.
1961~ 1962~ 1963~ 196k- 1965. 1965~ 1967-
1062 1963 1964 1965 1966 1967 1968
Estimated effect of:
Changes in wage rates (w,,wB,ws,wé} -205 128  .139 168 152 387  -176
Of which in shipping (WS) cecsscsaa <174 =113 =120 -1hh 126 372 -158
Changes in productivities and
employment (N.,N_,N_,N, ,N.,N.,L.,L.,
1°.2 L 6272
ig LBy s %553 25 575 :2¢) 2..0.2037 351 396 310 543 500 670 678
Of which in shipping (H5’L5925) . 34k 385 301 536 iele) 664 671
Changes in output prices of
¢ Shipping (Ps) 00000000000 @0c0D600080D0 "’206 "‘3’4 289 "2)4‘ lhl 3):‘6 hou
Changes in other world market prices :
(96,P7,P8,P10,85,Ql,Q23Q35Qh,Q5,Q6) 220 86 -10  -132 =207 -186  -Th3
Of which imported intermediate goods
tO Shipping (QS) ©0C009 0000008000300 h6 7 ‘)49 20 ""82"‘ “20 "195
Of which prices of imported ships (55) 169 17 L1 -1k6 <120 166 -5hk
Changes in volume of depreciation
(Dl,D2 9D3 th 3D5 9D6) © 0000008000600 00 "179 *”181 “'188 ‘223 *237 —“L{'Gl “16)4'
Of WhiCh in Shipping (DS) @00 00cee oo ""‘1.76 “177 ‘-’"18)4 "018 “’23}4’ “)"’57 "‘160
Changes in other exogenous variables 3 -1 -1 20 =4 1k 13
Discrepancy (=unexplained by PRIM I) 15 -k 18 -k 20 150 20k
Of which due to:
Deviations of r, from trend coo.. L ) -2 -3 ~1 -3
Deviations of P3 from Pg eococacs =l =k -2 -1 -1 3
Other CAUSES scosecssssscencconsns 15 2 22 ) 22 149 20k
Actually observed changes in income \
from shipping ccoeescoscsosoossssace -1 134 279 12 61 146 216
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Table 8. Estimated effects on profits in other expcrt-oriented industries of changes
in exogenous variables, and actually observed changes. Year-to-year

changes 1961-1968. Millicns kroner.

1061~ 1962 1963.. 196L- 1965- 1966~ 1967~
1962 1963 1964 1965 1966 1967 1968

Estimated effect of:

Changes in wage rates (w2,W39W5,W6) o2k .1h7  -182 -248 325 309  -333
Of which in expori-oriented
industries (Wg) ovoovnovansencen ~141 -10k 125 <171 -235  -208 251

Changes in productivities and
employment (Nl,N23N39Nh,N5,N6, L

- 86 8 86
L3,L5,L6,Zl,Z23233Zh325926) cecones 208 214 528 405 1 37 3
Of which in export--oriented

industries (N69L6,Z6) ,,,,,,,,,, 191 184 497 381 155 338 357

Changes in ocutput prices of cther
export-criented industries (P6) o ~1bh7 -T2 201 366 39 199  -196

Changes in other world market prices p
S 0 ~58 - -1 -9 -22
(P59P7,P89P109 SDleQZBQBSQu5Q53Q6) l 2 53 5 7 9
Of which imported intermediate goods
to other export-oriented industre(QG) 56 28 -5 -33 10 22 57

Of which imported capital goods (P,.) 38 21 20 -39  -2h  -28 -6k

10

Changes in volume of depreciation

D, ,D bosareecessances - - ~42 - ~-100 -
(Dl,D29D3QDh315,D6) 6 27 L2 59 54 93
Of which in export-oriented indust-

ries (Dg) o.... osaseoss cons 3«17 =31 T bk S76 T3
Changes in other exogenous variables -37 2 -26 ~12 53 124 28
Discrepancy (=unexplained by PRIM I) -ks5 ~32 -22 -28 -36 69 156
Of which Que to:

Deviations of r, from trend ..... 10 ~T -8 ~-10 -3 -1 -13

Deviations of P3 from P8 soav0noo -1 «-10 =5 -3 2 =2 14

Other causes sossosoecan cceseceas =43 =15 -9 -15 -31 T2 155

Actually observed changes in income
from other export-oriented industries -149 o] 399 466  -.156 -46 ~Th




3k, These results should nct surprise us in light of the discussicn of
section V. We concluded there (paragraphs 28 and 29) that the two weakest
points in the model presumebly are the assumptions made with respect to (i)

the tendency for cutput prices of import-competing manufacturers (Eé) to follow
prices of competing imports (P3) and (ii) the postulated sbability of the

ratio of profits to weges in "other sheltered industries" (r2). We suspected
that assumption (i), in particular, might lead to biased estimates.

35. It is of considersble interest to investigate the extent to which the
errors ncted above are due to these two assumptions. The bottom rows of

tables 3-8 have been calculated for this purpose. It will be seen that the
systematic tendency for the model to underestimate profits in import-competing
manufacturers is gﬁ?ﬁiﬁtirely to the lack of realism of assumpticn (i).
Furthermore, the inherent weakness of the two assumptions taken tcgether also
g0 a long way towards explaining the inability of the nmodel to account cerrectly
for changes in consumers' prices.

36, On the other hand, they do not explain the discrepancies in some years
between estimated and observed changes in income from agriculture. These
discrepancies, therefore, must be due to other aspects of the mcdel. We may
speculate that they stem in part from the lack of stability of input-cutput
coefficients in agriculture which violates cne set of assumptions of the model
(peragraph 24). They may be due alsc to the fact that contrary to what is
assumed by the model (paragraph 30), the prices of intermediate input into agri-
culture from "other sheltered industries™ have not moved in step with average
output prices of that industry (see disgran U).

37. Apart from the weaknesses Jjust noted, however, PRIM I stands up well
when applied to historical data. We may conclude that the model gives a
resscnably realistic description of the vprice and incoame distribution mechanism
of the Nerwegian economy. Scope for improvements certainly exists, however,
and the last two sections may serve to point ocut directions where improvements

could be sought.

VII. TImplications for an incomes policy

38, Granted that our model gives a reasonably accurate description of the
price and income distribution mechenism of an economy, certain interesting
propositicns follow. Some are worth noting because they are of relevance for

an incomes poliey.



39. For one thing, we shall have to give up the popular belief that the
struggle over income shares may be viewed mainly as a confrontation of wage-
earners and employers. Instead, it has been argued here that wage-earners and
owners of enterprises in the sheltered industries have & common interest in
rising wages since, according tc¢ the model, a rise in wages will lead automati-
cally, via price adjustments, +tc¢ a proportionate increase in profits of the
sheltered industries. Of course, any gain in real income obtained by these
groups will be at the expence ¢f other groups (farmers, and cwners of enter-
prises in the exposed industries). The parties confronting each cther in the
struggle over income shares, therefore, may be said to be (i) the farmers,

(ii) the cwners of enterprises in the sheltered industries and the wage-earners,
(iii) owners of enterprises in the exposed industries. (We are leaving aside
here the factors determiningz the absclute level of real income, which in any
case cannot be studied by means of the present model).

Lo. Farmers can work actively to increase their share of the national inccme
through demanding higher prices for agricultural output. Wage-earners and
owners of enterprises in the sheltered industries can work actively to increase
their share of the naticnal income through demanding, respectively allcwing,
higher wages. Owners of enterprises in the expcsed industries, on the other
hand, can work actively tc increase their share of the national income only
through opposing the price and wage claims of the other groups. Therefore, the
whole burden of avoiding cost-push inflation appears to rest with a small group
of entrepreneurs in the exposed industries. This group of people is bound to
be a minority in any society; no wonder that the modern society seems to have
a strong tendency for inflation under conditions of full employment.

L1, The national price level is determined, according to the model, through
simultanecus developments in wages, agricultural prices, indirect taxes and
subsidies, prices of exports and imports, and productivities. Since this is so,
no simple formula can be laid down which will serve as a guide~post, cnce and
for ever, for an incomes policy aiming at stable prices. The assertion often
heard, for instance, that a necessary and sufficient condition for price
stability is that wages should rise in step with average productivity, is a
false statement: An incomes policy adhering strictly to this principle might
lead to a falling, stable or increasing national price level depending on what
happens simultanecusly to the other exogencus variables of the model.

L2, According to the model, the national price level and the distribution
of the naticnal income are determined through the same set of exogenous variables.

But the ways in which the price level and the individual income shares are
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affected by the exogencus veriables are not identical (see the "reduced form"
formulas of the appendix, or the entries in the columns of table 2). It is
most improbable, therefore, that a set of values for the exogencus variables can

be found which will result at the same time in a desired development of prices

and a desired distributicn of incomes: Only by accident will world market
prices and productivities (which sceiety does not control) change in such a way
that an incomes policy can be designed which will ensure stable prices without
having undesired effects for the distributicn of income, or maintein the estab-
lished distribution of incoume without allowing unwanted changes in the price
level. In cther words, society's targets for prices and for income distribution
may be in conflict.

43, That this may be & sericus conflict is illustrated by post-war Norwegian
data: During the period 1951-1967 productivity increased by 2 - 2.5 per cent
per year on the average in agriculture and other sheltered industries but by

L.5 - 5.5 per cent on the average in the exposed industries while export and
import prices, by and large, remained stable. With import prices stable, wages
would have had to follow (roughly) the weak productivity increase of the
sheltered industries of 2 - 2.5 per cent a year if an increase in the naticnal
price level were tou have been avcoided. This would have resulted in 2 steadily
increasing share of national income going to profits in the exposed industries.
Conversely: If the share of profits were to have been kept constant, wages
would have had to follow {(roughly) the much stronger productivity increase of the
exposed industries of 4.5 - 5.5 per cent a year. This would have been incompa-
tible with a stable naticnal price level. The figures qucted makes it very
improbable that it would have been possible, cr even wise, for Norway, to
achieve price stability over the pericd in questicn, when a policy of stable

ratics of fereign exchanges was maintained.

1) What happened in actuazl practice was that wages went up by no less than
T per cent a year on the average during the 15-year pericd. - This resulted
in an average annual increase in consumers' prices of 3.2 per cent and a
steady decrease in the share of profits in the exposed industries from 21.9
per cent of naticnal income in 1951 (when profits were exceptionally high
due to the Korean war) to 12.8 per cent in 1965.



VIII. Concluding remarks

Lk, The realization that prices and incceme distribution targets may conflict,
the discovery that productivities mey develop very differently in the sheltered
and in the exposed industries, and the understaending that this may cause the
national price level to move differently from prices on the world market, are
conclusions which invite further research. In particular, they may serve as a
starting point for an extention of the ideas set cut in this paper into a thecry
which will explain the behaviour of prices and inccmes not only in the short run,
but in the long run as well.

ks, In such a theory wages can no loncer be treated as an exogencus variable,
The long-run trend of wages must be explained by the theory. In recent

Norwegian and Swedish research it has been assumed that, with constant exchange
rates, wages in the long run must adjust in a way which leave the exposed
industries "reascnably competitive™. By assuming the existence of mechanisms which
ensures this (in these mechanisms forces of supply and demand play important
parts), models can be set up in which the long-term trend of wages in an open
economy will depend ultimetely on world market prices and productivity trends in
the exposed industries, while the trend of the naticnal price level is determined

1)

Ly the same variables and by productivity trends in the sheltered industries.

1) A model along this line was the main content of the second report of "The
Reporting Committee for the Inccme Settlement in 19667, referred to in the
footnote to paragraph 2. The ideas have heen taken over and expanded in a
recent Swedish repcrt by three prominent labour narket econcmists, L&nebild-
ning och samhfllsekonomi ("Wase Determination and the Naticnal Economy"),
Report from a Group of Experts Appointed by SAF, LO and TCO. Stockholm 1968.
Mimecgraphed. (The Swedish report is known unofficially as the EFO-report,
nemed after its authors Edgren, Faxén and Odhner).




Appendix I 2l

SURVEY OF INDUSTRY CLASSIFICATION

Agriculture Import-competing manufacturers
Agriculture (excl. forestry) Includes manufacturing groups
Dairies etc, tobacco, textiles, footwear,

clothing and made-up textile goods,

Other sheltered industries rubber and rubber products, products
Includes manufacturing groups of coal and petrocleum, iron-,
food, beverages, wood and cork metalware.- and machine industry,
products, furniture and fixtures, electrical machinery, transport
printing and publishing, leather equipment inecl. shipbuilding,
and leather products, non.- miscellaneous manufacturing.

metallic mineral products; further..

more i.a, building and construction, Fisheries

transport and communication excent Fishing except whaling
sea and air transport, and all other o

service industries., Shipping

1)
Ocean and coastal transport™’

Other export-oriented industries

Forestry; whaling; mining and
quarrying; manufacturing groups
pulp and paper, chemicals, and basic

metal industries; air transport.

1 . . .
) In the tables and diagrams of the present version of the paper services

related to water transport have been included (erronecusly) with shipping
for the years 1965.-1968.
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Appendix II

MATHEMATICAL FORMULATION OF THE MODEL

1. Classification of industries
1. Agriculture (including dairies)
. . elt i trie
2. Other sheltered industries sheltered industries
3. Import-competing manufacturers
L, Fisheries
.. sed industries
5. Shipping ‘ exposed industri
6. Other export-oriented industries%
2. Endogencus variables
Y. = Total delivery from sector j, measured in current prices.
j - 6
(j =1,2...6)
55 = Sector j's use of intermediate products from sector i,
J measured in current prices.
(1 =1,2,..6, j=1,2...6,1#3J)
B. = Sector j's use of imported intermediate products,
J measured in current prices,
(j = 1,2...6)
E. = Profits in sector j.
T (5 =2,3,5,6)
Jl = Sum of wages and profits in agriculture
Jh = Sum of wages and profits in fishing
W = Sum of wages paid by sectors 2,3,5,6
P2 = Price index of products from sector 2
P3 = Price index of products from sector 3
P9 = Consumer price index
T, = DNet indirect taxes paid by sector 2
T3 = DNet indirect taxes paid by sector 3
Sj = Price index of depreciation in sector j.

(j =1,2,3,4,6)

Total endogenous variables

Exogenous variables

= Net indirect taxes paid by sector j.

(vj = 13)49596)

= Number of wage and salary earners in sector j.
Measured as an index. (j = 2,3,5,6)

= Total employment in sector j. (j = 1,2,...6)
Measured as an index.

Number

(6)

(30)

—
=
~
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= Index of productivity for sector j. (j = 1,2...6)

[

P, = Index of agricultural prices. The index is assumed
to be determined by an income settlement

P, = Price index of products from fisheries. The index
is assumed to be determined partly by world market
prices (for products exported), partly by prices
fixed by government intervention as negotiated through
an income settlement {for products sold on the home

(6)

(1)

market) (1)

P. = Price index of products from sector j. (j = 5,6).
J The index is assumed to be determined by prices

obtained on the world merket (2)
PT = Price index of imported consumer goods (1)
Pg = Price index of competitive imports, that is, of

imported goods comparable with products from the

sector "import-competing menufacturers”. (1)
Pig = Price index of imported capital goods (1)
W. = Index of the wage and selery rate in sector j.

J Changes in W. will partly be due to changes in wage

agreements afid partly to an exogenous wage drift.

(j = 233-;4536)0 (h)
Qj = TPrice index of impcrted intermediate goods to sector j.

(j =1,2...6) (6)
85 = Price index of depreciaticn in shipping. The price

index is assumed to be determined on the world market

by prices of newly built ships. (1)
Dj = Volume of depreciation in secter j. (j = 1,2...56) (6)
Total exogenous variables Amgﬁuh)
L. Structural coefficients, ur parameters
bi' = Input-output coefficients that show the amount of the i-th input

J required for each unit of the j-~th output. (i,j =1,2,3,4,5,6

i#3)

bT' = Input-output coefficients that show the amount of imported input
J required for each unit of the j-th output. (j = 1,2,...6).

r, = Profits as a share of factor income (wages + profits) in sector 2.
dgj‘

7% (j =1,2,...6).

[ = Weights in the price index of depreciation in sector j.

By = Weights in the consumer price index. (j = 1,2,...7)
hj = Total nominal wages in the base year in sector j. (j = 2,3,5,6).
¢, = Total production in the base year in sector j. (Jj = 1,2,...6).
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g

=
SIS

.= Coefficients in the tax-equations.

2
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o

5. Equations

Definitional equations ((1) - (15)):

= -: J -+ o
(1) ¥y = 4o Yy # B+ T +J) + D 8

6
(@) My = 55 Yo F By YTy Iy Dy 8y

6

(3)-(6) Y. = . Y..+ Bj + 1

W.h. +T. +E. +D.. S. (j =2,3,5,6)
J i=1 "ij 17373 J J Jood J ?

2 ke

Each of the equations (1)-(6) gives, for a sector, a definitional
relationship which shows that costs + profits equal the payments for the sector's
deliveries. The h ccefficients in equations (3)-~(6) are those which nust be
introduced in order to ccordinate the criteria chosen for wage levels, employment
and wage costs. (Scale cocefficients.) Yij is fixed by definition equal to O
when i = j, The h coefficients must be estimated.

T

(1) P9 = jél aij

Equation (7) defines a consumer price index as weighted average of the
price indices P, ... P,

1 7

The weights By . Qg are assumed to be known figures.

(8)-(12) 85 = P (j =1,2.3,4,6)

1, .P .
“75710 T P22

oJ

Equations (8)-(12) define the price indices for depreciation as weighted
averages of the price index of imported capital goods and the price of capital
goods produced in sector 2. The weights d.. and d,. (j = 1,2,3,4,6) are assumed

T3 23
to be known.

6
n.L.W. (j=2,3,5,6)

1 W= i
(13) J=2 "33

Equation (13) defines the sum of wages and salaries paid by sectors other
than agriculture and fisheries. Total wages paid by any one sector J eguals
wages paid by that sector in the base year (hj> multiplied by the index of the
number cf wage and salary earners in sector J (Lj) and multiplied further by

the index of the wage and salary rate of sector J (Wj)c
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X T2
() 1T, = m2'(2 + D, H

N

(15)

=)
[}

3
3 7 maf3 *ong g
3
FTquation (14) expresses that the indirect taxes pald by sector 2 consist
of one component which is proportional tc the value of the sector's total
deliveries and another component which is proportional to the Volume of the
sector's total deliveries. Equatiocn (15) expresses a comparable situaticn for

sector 3. Oys By, ms, n, must be estimated.

3

Input-cutput relaticnships ((16) -~ (51)):

Y. . Y.
(16)-(b5) =2k = p,,. 4 (i =1,2,...6)
F3 WP (5=1.2,...6)
(1 #3)
B, Y,
(L6)-(51) ég‘ = b7j° ﬁg— (5 =1,2,...6)

Equations (16) - (51) indicate that the quantity a sector consumes of a
certain type of intermediate goods is proporticnal tc the magnitude of the
sector's delivery measured in volume. (The figures for quantity sre expressed
by dividing the figures for value by prices.) The b ccefficients must be

estimated.,

Prcduction functicns ((52) - (57)):

%.N. (5=1.2,...6)

Y.
=0y =
(52)=(57) Pj e 2N

Equaticns (52) - (57) express the volume of the total delivery from a
sector as a functicn of the product of emplcyment in the sector and index of

productivity for the sector. The ¢ coefficients must be estimated.

Price behavicur equaticns ((58) - (59)):

E
2
(58) ot = r
E, * W,Lh, 2
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Equation (58) expresses the thought that enterprises in sector 2 (cther
sheltered industries) adjust their cutput prices (PE) in such a way thot the
ratio of profits to factor income in sector 2 (the left-hand side of the equation
assumes a pre-determined volue expressed by the coefficient ry. The coefficient
rs is supposed tc follow a given trend.

(59) Py = Pg

Equaticn (59) expresses the thought that enterprises in sector 3 (import-
competing manufacturers) adjust their ocutput prices in such a way that an index

of these prices follow an index ¢f prices of cumparable imported prcducts.

6. The reduced form of the model

The easiest way of solving the system is first to find the sclution
for P,. We can then use this result to find the scluticn for the cther
~
endogenocus variables.

Below we have listed the results for the endogenous variables of main

interest.
1 [ .
= . <+ + -+ o % o] i
Py D, }blePl b3298 Py 0P, bsz‘s * Dgolte DY2Q2 T 0y
lem, -4 —mme—
2 22 2u2Z2
‘s D . . 1 ° 1’12]'_.2W2 \%
(2 C_Hgég 10 l-»r2 czﬂgzgj
= g + a.P + a a +
B = 2 ni
-3 lur2 27272

i} : i} o n -mpl]
By = cgligZy [Pg = bigP) = by, - by - bogP - bggPg - bsQg - ng ™38

i + R - \
1923F2 * d73F10; D3 - B3laliy

By = eglighy [Py = DygPy = DygPy = DagPy = BBy - DgsPy - b75Q?§

= SgDg = Tg - BLgWg
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HISTORICAL VALUES OF VARIABLES AND COEFFICIENTS

Exogencus variables 1961--1963

Variable izﬁ“ 1961 1962 1963 1964 1965 1966 1967 1968

Net indirect taxes paid by:
(mill.kr.)
Agriculture soeeccocccccoceess Tl -619 =632 728 ~T06 926 -951  -1009  -1093
Fisl]eries 6000080000500 00000 @8O0 Th - 23 e 28 - 22 - 22 o 35 b 2)1.’ b 33 - 31
Shipping ©090600060060000000006D006 TS-»)-I»E ‘h3 - )43 b 2‘)’5 “'6)+ "61 - Tl - 80
Other expcrt--criented industr. T6 -4 21 -20 - 8 0 -75 = T6 - 175
Eméloxgegg (man years)
Tctal employment seeeosecasoss oo 100,0 100.3 101.3 102.0 102.8 102.9 104.1 10k.¢
Agl}iculture © 06606 00000000000060¢CSEe Al 10000 9707 950)4 93'2 9101 87°h 8339 80'6
Other sheltered industries ... §. 100.0 101.5 103.7 105.6 107.7 107.7 110.6 112.7
Impert-competing manufacturers ¥° 100.0 101.6 103.6 104,0 105.3 107.4 110.5 109.1
Fisheries eceecccosococcossces Ni 100.0 97.5 95.0 92.6 90.0 88.3 89.0 87.¢
Shipping cecccocecccsccscoossen 55 100.0 99.1 100.9 101.3 100.2 11k.9 112.7 108.¢
Other export-coriented industr. Nz 100.0 97.7  95.1 95.8 95.1 9k.6 93.7 91.(
Wage and salery earners:
Other sheltered industries ... L, 100.0 101.6 10k.1 106.1 108.2 108.k 111.6 113.¢
Import~competing manufacturers L2 100.0 102.5 105.C 105.7 107.1 109.5 112.8 111.¢
Shipping coeescescocaccassooces LE 100.0 99.0 100.6 101.0 1721.1 11%.3  111.9 108.(
Other export-criented industr. Ly 100.0  97.9 95.3 96.2 96.k  95.1 k. b 91.¢
Prcductivity
(cutput per man year)
All industries secsescocccoses oo 100.0 103.0 107.4 112.% 117.3 122.3 128.0 132.7
Agriculture soveococccscccscce Zl 100.0 95.2 100.7 100.1 103.1 111.3 116.3 122 ,¢
Other sheltered industrices ... Z, 100.0 101.8 10k.,8 107.5 109.2 112.1 115.2 117.1
Impcrt-competing manufacturers 2. 100.0 102.9 103.8 110.2 112,7 116.8 118.2 119.°
FiSheI‘ieS @ 00 0800000600000 0000S8 Zﬁ lOOoO 9508 lOl.}-} 115.2 15607 18206 19907 182';
Shipping eeeceeccecossorcocsoos zs 100.0 109.2 117.7 125.2 1hkc.0 138.0 1§h,1 172.!
Other expcrt-oriented industr. Zg 100.0 106.1 112.4 125.1 136.3 1hko.2 149.8  161.¢
Depreciaticn
(mill.kr. in 1961 prices)
Agriculture oveeeeeeoocscooose D, 601 61k 630 647 666 681 694 710
Other sheltered industries ... D, 3843 4059 4307 L4578 L4918  S1hk 5439 5711
Import-competing manufacturers DI 299 317 339 353 394 419 LL6 463
FiSherieS © 0006060600 000000G60CO0 DZ 259 267 271 280 298 330 3h8 352
Shipping eeeecccecosscssceaasss D_ 2481 2657 2847 3052 3296 3545 3880 3850
P . 5 ;

Other export-coriented industr. D6 803 800 816 845 776 813 863 913

Cont.



Excgencus veriables 1961.1968 (cunt.)

[
[e R AURCIN

Variable boy 1961 1962 1963 1964 1965 1966 1967 1968
Prices
(indices)
Deliveries (prcducts) from:
Agriculture cvsocococecsoonocs P, 100.9 i0k.3 103.6 111.8 111.5 11k.9  118.1 119.1
Fisheries ..soveoseccssessaees Py 100.0 1C3.2 107.2 110.% 116.2 122.0 98.3 96.5
ShipPing scooevessse-oansossso P5 100.0 96,9 96.4 160.2  99.9 101.5 105.2 109.1
Other export-criented industr. Pz 100.0 98.0 97.0 99.6 103.8 1ck.2 102.2  100.h4
Imported intermediate goods to:
Agriculfure «o..seeseonnsonsees Q) 100.0 100.5 105.6 10Lk.3  99.k  99.6 96.4 87.3
Other sheltered industries ... Q, 100.0 99.4% 100.5 103.3 103.C¢ 103.8 1C3eg 101.7
Tmport-competing manufacturers QS 100.0 98,1 96,4  98.7 98.8  99.0 97.¢ 95.3
FiSheries coscevcooosncncsescs @ 100.0 94,7 94,9 91.5 86,2 85.2 92.1 91.5
Shipping soesecscoconoconnesss Qg 160.0  97.8  97.5 99.5 98.7 101.9 102.6 109.2
Other export-oriented industr. Q6 100,0  97.2  95.7 99.5 100.9 100.5 99.7 o1.7T
Impcrted consumers' goCds oo P7 100,0 101.4 104.6 107.6 106.9 107.5 109.0  108.k
Competitive imports (geods
comparable with products from
"impcrt-competing manufac-
tUrers”) cecoscscescsecosessen Py 100.0 66,8 9ok.,0 3.8 95.9 97.3 98.3  102.9
Imported capital gocds cesoass Py, 100.0 ok,8 92.2 89.9 9k.0 96.6 99.6  106.3
Price index of depreciaticn in
shipping (= price index of
imported ships) eoeececoococes 85 106.0  93.2  90.3 88,9 93,7 97.4 12,3  117.C
Wages
(indices)
A1l industries except agricul-
ture and £isheries »eceecseosss oo 100.0 110.9 117.2 125.5 135.8 148.5 162.9 1Tk.3
Other sheltered industries ... W, 100.0 111.6 118.0 126.1 136.5 148.8 163.0  1Th.T
Import-competing menufacturers WS 100.0 109.1 115.4 125.8 136.7 151.2 163.7 174.9
SRIDDING «oeeoeocecnnensacones WO 100.0 113.3 122,1 131.3 1b2.2 151.7 176.6 187.3
Other export-oriented industr. WZ 100.0 107.% 113.0 119.9 12%.2 1k2.0 153.5 167.4
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Selected endogenous variables 1961-1968.

Sym-

colT 1961 1962 1963 196k 1065 1966 1967 1968

Variabdble

Total deliveries
(mill.kr., current prices)

Agriculture soeceececcocs ¥, 2910.3 2929,
Other sheltered industr. Ye 31425,9 3Ls510,
Import--competing manu-

facturers .eeescoescoos Y. 6963.3 T691.7 8216.5 9085.8 98L8.5 10841.9 11488.4 11699 .4
Fisheries scecescoccocoos Yi T46.0  738.6 785.9 894.1 1194.8 1k3T7.2 1252.9 1132.7
Shipping eecesvesvocsoess Yo 6640.3 6869.3 Thi0.1 8120.9 8789.0 9620.0 10926,9 12138.7
Other export-oriented 2

industries ceeeccccscso e T427.0 T7298.0 Tho5.8 8798.9 9812.2 10559.0 10953.4 11365.1

2982,3 3263.6 3434,9 36L1.6 3892.5 L0T1.3
37205.6 LOT47.7 4506k.8 49168.5 54093.3 58093.2

T O\

Prices

Price index of deliveries
from:

Gher sheltered industr., P 100.0 105.4 108.8 113.9 120.7 127.0 132.5 137.k
Import--competing manu--
facturers sooeieecoscos P 100.0 102,7 1C4.8 107.0 110.4 112.8 11k.T 115.3

Price index of consumers’

80048 cevessscscececcas P 100.0  104.5 107.3 112.9 117.3 121.h 126.7 131.1

=3

Price index of deprecia-

tion in:

Agriculture sieececessocos S 100.0 105.5 107.3 111.0 118.0 122.0 127.5 129.0
Other sheltered industr. & 10C.0 10k.5  107.5 109.5 116.4 121.6 125.2 127.3
Import-competing manu-

FaCTUrers ceveeeccccscocs O 10¢.0 10k.7 105.6 107.6 117.5 120.5 122.0 124.6
Fisheries cecscececccccas Si 100.0  102.6 106.6 1i07.9 111.1 108.2 113.2  11h4.8
Other export-oriented

industries ...eeescsseo S,  100,0 1045 105.9 107.6 116.8 118.8 120.3 121.7

Incomes

(mill.kr., current prices)

Income (wages + profits)
of agriculture c.coes.e J, 1737.5 1644,2 1741.0 1812.9 1983.2 2055.4 2228.5 2360.6

Income (wages + profits)
of fisheries soocceocoss J), 369.6  3hh.2 372,

(e

4s58.7  T33.2 916.2 689.7 5h8.2

Profits in:

Other sheltered industr. E, 5758.2 6015.6 6879.6 T387.4 80%60.7 8515.9 9397.8 10457.8
Import-competing manu- ‘
10LkL,5 1151.3 1223.6 1293.2 1258.5 1068.1

facturers seecocccecocce E 893.0 959.2
286.8 L2o.4  698.9 T710.7 772.0 918.6 1134.0

Shipping eessescosccccoas Eg 287.4
Other export-oriented
industries cececccccoeo Eg 1459,0 1309.9 1301.3 1700.6 2166.2 2010.0 1964.4 1890.1

Total wages (outside agri-
culture and fisheries) W 17159.9 19256.1 20756.2 22573.8 24823.2 2742k.4 30769.5 33239.5
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Structural coefficients or parameters

A. Input-output coefficients. Current prices 1967. (bij; j=1.6: i=1.T7)

T3
i \\\\ 1 2 3 L 5 6
1 - 0.022  0,00h4 - - 0.006
2 G.33L - 0.099  0.073  05.03k 0,140
3 0,007  0.038 - 0.022 0,006 0.023
L 0.017  ©.007 - - 0.001  ©.05h4
5 0.008 - 0,002 - -
6 0.053  ©.0k3  0.049 0,006  ©.003 -
7 0,063  (0.063  0.293 0,059 0.279 0.258

B. Profits as a share of factor income (wages + profits) in other

sheltered industries (r2)

1961 1962 1963  196Lk 1965 1966 1967

Trendl) 0.323 0.319 0.316 0.313 0.310 0.307 0,304

Actually
observed 0.328 0.310 0.322 0.319 0.316 0.309 0.305

1) Estimated on 1952-1967 data by least squares as:

rg(t) = 0,355 - 0.0032 t (t = 1,2,...,16).
(0.0005)



C. Weights in endogenous price indices (dij and aj)

Price index of: Price index of )
Deliveries Concumers' depreciation in
from: goods 1) 5 7
a. . d,.
(a;) Aizy %)
Industry no. 1 0.060 Industry nc. 1  0.657 0.343
" "2 0.593 i "2 0,69 0,304
" "3 0.09L i T3 0,197 0.803
" "ok 0.003 i "4 1.000 0
1 1t S O s OGB 7" 11 5 - -
" "6 0.020 " "6 0.139 0.861
Imports 0.127
Total weights 1.060

1) 1967 data.
2) This set of weights derived from 1963 data has been used in all
calculations without any updating.

D. Rates of net indirect taxation (mp, mys My and n3) 196l~1967.l)

1961 1962 1963 1964 1965 1966 1967

m, C.07C 0,070 0,070 0.070 ©.C79 0.079 0.C7T9
m, 0,637  0.037 ©.037 ©0.037T 0.037T 0.037 0,037
n, L.436  k4.330 3.93% L.711  3.923  L.6kO  L.559
ng 2.4590 2,488 2,397 2.089 1.610 1.337 1.k69

1) Approximate estimates for m, and m3. n, and n., are, however,
calculated as residuals. >
Possible errors in m, and m, will thus be of no consequence for
estimates prepared by the mddel.
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