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This article is an extension of an earlier article dealing with gains and losses from changes in 
the terms of trade. The object of the present article is to show how gains and losses in foreign 
trade are distributed among the branches of domestic industry. To this end, price changes for 
gross domestic product at factor cost in each of 25 branches of industry over the period 1949- 
1965, computed where possible by the double deflation method, are compared with the change 
over the same period in final demand-i.e., consumption plus gross investment. 

In the Danish National Accounts Statistics information is given concerning the 
contributions of the different industries to gross domestic product at factor cost 
(at current prices as well as at constant prices). If we take the ratio of gross 
domestic product at current prices to gross domestic product at constant (1955) 
prices, we have price indices reflecting the price development for gross domestic 
product. The indices will generally give the true reflection of the price develop- 
ment for gross domestic product on the assumption that a double deflation has 
been used in the calculation of the price indices, i.e. output and input have been 
deflated separately. I sliall return to the problem in connection with the concrete 
calculations. If one compares these price indices with the price index for final 
demand-i.e. a price index for consumption and gross investment together- 
one obtains-by using PD in comparison with the separate price index for the 
gross domestic product-a measure of changes in the intersectoral terms of trade 
from an income point of view, which is relevant in connection with terms of 
trade considerations. 

By using the following formula (compare my article in Series 14, number 2) 

X'va, xu,, 
Gain income = -(p,,, - p ~ )  = - - X',,, 

PD PD 

one can calculate the relative gains or losses for the different industries. X'v,,2 

is gross domestic product at constant prices for a special industry, P,,, is the 
already mentioned derived price index for gross domestic product, and finally P ,  
is the price index for final demand.3 PD is used when one looks at the problem 

lThis article elaborates on considerations published in The Review of Income and Wealth 
Series 14, No. 2, June, 1968: "Some Reflections on the Terms of Tracle". 

ZThe ' indicates that the figures are deflated. 
31f one is interested in looking at the gains or losses from a production point of view one 

should use the following formula: 

Instead of P,, P,, is used; this is the derived price index for gross domestic product of all 
sectors. 



from an income point of view because the development in P, can be perceived 
as an expression of the changes in purchasing power-what we can get for our 
income. The sum of the gain income for all the sectors does not become zero as 
it does for gain product. I t  can be shown that the sum 

corresponds to  the gain from foreign terms of trade expressed as follows4: 

Here X, and XI are the export and import values at current prices and X f , -  X', 
the same items at constant prices. 

Empirical Findings 
Appendix 1 gives empirical findings for the period from 1949 to 1965 about 

the price indices (P,,) for domestic gross product at factor cost for the different 
Danish industries and the price index for final demand (P,). 

As to the price indices which have been used the following should be stressed. 
Ear most of the more significant industries a double deflation has been used or 
at least a deflation which reflects a double deflation on the assuin~tion that the 
iechnical coefficients do not change-a doubtful assun~ption. 

A real double deflation has been made for agriculture, gardening and fruit 
farming, public atilities, banking and insurance, telephone, post, telegraph, 
radio, etc. The other deflation, which can be looked upon as a double deflation if 
the technical coefficients do  not change, has been used for the following: manufac- 
turing industries, building and construction, and shipping. For government 
services a wage index has been used and for the remaining industries output 
prices have been used as the deflator. 

The deflated figures have been given in 1955 prices; but to show the price 
movement from 1949-1965 the price indices have been converted to 1949 prices. 
On account of some weighting probIeins caused by the change of the base year 
the sum of the intersectoral gains and losses will not exactly match the gains 
from loreign trade. There will be a difference, but tbis dizerence will o d y  be of 
minor importance compared with the changes in the intersectoral gains or !asses. 
I have therefore considered it permissible to correct the figures in such a way that 
the sum of the intersectoral gains or losses matches the gains or losses from 
fsreign trade. 

In appendix 1 the different industries are arranged in the following way: 

First, the industries are given where prices for the domestic product have 
increased less than prices for final demand, i.e. the industries with losses (com- 
pare also appendix 3). Next are shown the development for industries where 

4(XE - X I )  is deflated with PD because we look at the problem from an income point of 
view, and we want to eliminate the level effect; compare my article in Series 17, number 2. 
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prices for the domestic product have increased more than prices for final demand 
and finally are shown industries where prices for final demand has sometimes 
moved faster than prices for the domestic product and sometimes not so fast. 
Wholesale and retail trade have been treated separately, because the price move- 
ment-on account of the special calculation for domestic product-depends on 
the price change for the other industries. 

If one looks at the price movement in appendix 1, one will find that in the first 
group it is first and foremost the export industries which show relatively small 
price rises compared with the changes in the prices for final demand. This is 
obvious for agriculture, fishing, chemical manufacturing industries, iron and 
metal manufacturing industries, and transport manuracturing industries. There 
have also been moderate price rises for such less typical export industries as 
gardening and fruit farming, food and beverage manufacturing industries, 
footwear and garment manufacturing industries. For public utilities there is the 
same development because output prices have not changed very much and input 
prices have been decreasing. 

The gap between the price indices for domestic product and final demand 
for the different industries for 1956 and 1965 is shown in the following table. 

TABLE 1 

THE PRICE GAP 
Ratio of Price Indexes for Domestic Product 

and Final Demand (1949 = 100) 

1.  Agriculture 86.3 66.0 
2. Gardening, fruit farming 83.9 81.5 
3. Fishing 81.7 84.9 
4. Peat and lignite production 88.1 68.5 
5. Food and beverage manufacturing industries 88.2 85.5 
6. Textile manufacturing industries 68.0 63.9 
7. Footwear and clothing manufacturing industries 79.4 70.7 
8. Chemical manufacturing industries 91.5 81.7 
9. Iron and metal manufacturing industries 92.8 73.1 

10. Transport manufacturing industries 79.6 73.7 
11. Public utilities 68.0 57.1 
12. Inland transport, air transport 94.1 96.8 

In this connection it may be mentioned that in the industries where there 
have been moderate price increases there has often been a considerable rise in 
labour productivity. This has been the case in agr i~ul ture ,~  and we find the same 
development in some of the manufacturing industries already rnen t i~ned .~  

Looking at the next group of industries, where prices for the domestic 
product have increased more than prices for final demand, it is obvious that these 
are primarily home-market industries. 

Scornpare Kjeld Bjerke: The decrease in the Danish agricultural labour force, the increase 
in real capital and the effects on productivity; United Nations World Population Conference, 
Beograd 1965. 

Tompare Kjeld Bjerke: Bruttorestindkomsten i dansk industri 1949-1965; National- 
dconomisk Tidsskrift 1970-Haefte 3-4. 



The price rise for home-market industries has been considerable but at the 
same time the increase in labour productivity has been moderate. For handi- 
crafts this is presumably the case, and this is also the case for the stone, glassware 
and pottery manufacturing industries and for the wood and furniture manu- 
facturing industries. Also for paper and paperboard manufacturing industries 
there has been a moderate rise in labour productivity, but a rapid price increase. 
For building and construction the price increase has been rather moderate, but 
we know that there has been a fairly steep increase in labour productivity. 
Especially for government services where the wage bill is dominant there has 
been a rapid increase in the "prices" due to the grest increase in wages. 

In the following table the price gaps for 1956 and 1965 are shown for the 
industries mentioned. 

TABLE 2 

THE PRICE GAP 

Ratio of Price Indexes for Domestic Product 
and Final Demand (1949 = 100) 

-- 

Wood and furniture manufacturing industries 108.7 
Paper and paperboard manufacturing industries 109.5 
Stone, glassware and pottery manufacturing industries 110.5 
Other manufacturing industries 102.8 
Handicrafts, building and construction 106.6 
Hotels, restaurants, cinemas and theatres 108.3 
Telephone, post, etc. 105.6 
Professions 110.8 
Government services 110.2 

In the last group, compare appendix 1, the prices of domestic product in 
some periods have not increased as much as the prices for final demand and vice 
versa. It  is in particular foreign shipping and the use of dwellings which are of 
interest in this respect. 

Shipping depends very much on the economic development of the rest of 
the world, which manifests itself in the price movement. For use of dwellings 
there is a shift from 1957 to 1958. At the beginning of the period rents were 
closely controlled and did not increase very much. Later on there has been a 
tendency to liberalization of control and rents have increased more rapidly. 
The average rent depends also on the building of new flats with high rents; be- 
cause of an increase in building activity during the period this effect has also in- 
creased the level of rents. 

We have now looked at the price movements, but in the formula for the 
gains and losses from the intersectoral changes in terms of trade 



it is also necessary to look at X',, because the gains and losses also depend on 
the movements in X',, . Appendix 2 therefore gives information for the period 
1949 to 1965 concerning X',., for the different industries. For 1956 and 1965 the 
following table shows indices with 1949 = iOO. If we look at the indices there 

TABLE 3 

- - 

Agriculture 
Gardening, fruit farming 
Fisheries 
Peat and lignite production 
Food manufacturing industries 
Textile manufacturing industries 
Footwear and clothing manufactu~ing industries 
Chemical manufacturing indlistries 
Iron and metal manufacturing industries 
Transport equipment manufacturing industries 
Public utilities 
Domestic transport and alr services 

Wood and furniture manufacturing industries 
Paper and graphical manufacturing industries 
Stone, clay and glass manufacturing industries 
Other manufacturing industries 
Handicrafts, building and construction 
Hotels, restaurants and cinemas, etc. 
Telephone, post, telegraph, etc. 
Professions 
Government services 

Forestry 
Fur farming 
Banking, insurance, finance 
Foreign shipping 
Domestic services 
Use o f  dwellings 

Trade 118 208 

All industries 122 190 
Indirect taxes less subsidies 122 201 

Total 122 191 

have been very great differences In the development of donlestic product during 
the period. For all industries there has been an increase from 1949 to 1965 in the 
domestic product of nearly one hundred per cent. For agriculture there is only 
an increase of 38 per cent in the domestic product and for gardening and fruit 
farming 27 per cent; by contrast iron and metal manufacturing industries show 
an increase of 255 per cent. Also for chemical manufacturing industries the 
increase is considerable and for public utilities the increase is nearly the same as 



for iron and metal nlanufacturing industries. For such a large industry as handi- 
craft, building and construction the increase in the domestic product from 1949 
to 1965 has been 85 per cent. 

Comparing the price indices for 1965 with the indices for domestic product 
in 1955, there does not seem to be any correlation between the movements in 
the prices and the domestic product. Look for instance at agriculture and the 
Iron and metal industries or public utilities and government services. 

It has been mentioned that the total gains or losses from the intersectoral 
changes in the terms of trade correspond to the gains from foreign trade. In this 
connection it must, however, be ren~einbered that because the prices for the 
different industries are given at factor cost, it has been necessary to  introduce a 
correction for indirect taxes which hale  been treated as an industry. 

With the necessary reservation as to the effect of the changes in the price 
base the results of the calculations concerning gains and losses are given in 
appendix 3. 

In accordance with what has been said concerning developments in the prices 
there are, e.g., for the export industries very considerable and increasing losses. 
In comparison with gross domestic product at factor cost the losses are also 
relatively considerable as shown in the following table for 1956 and 1955. 

TABLE 4 

LOSSES FROM CHANGES IN I ~ ~ E R S E C T O R ~ L  TERMS OF TRADE, 
1956 AND 1965 RELATI\ E TO 1949 

1956 
--a 

Percent 
of Gross 
Domestic 

Absolute Product 
Figures in 1949 

1 1  k )  Prices 

Percent 
of Gross 
Domestic 

Absolute Product 
Figures in 1949 

(mil. k )  Prices 

Agriculture 
Gardening, etc. 
Fisheries 
Psat and lignite production 
Food manufacturing industries 
Textile nlanufacturing industries 
Footwear and clothing manufacturing industries 
Chemical manufacturing industries 
Iron and metal manufacturing industries 
Transport equipment manufacturing inci~~stries 
Public utilities 
Domestic transport 

The very heavy absolute losses fall in 1965-as we may expect-on agri- 
culture, iron and metal manufacturing industries and public utilities. The losses 
are also heavy in comparison with domestic product-especially for public 
utilities. For several other industries there are heavy relative losses. 

Gains are shown in a similar table, compare also appendix 3. 



TABLE 5 

GAINS FROM CHANGES IN INTERSECTORAL TERMS OF TRADE, 
1956 AND 1965 RELATIVE To 1949 

Percent Percent 
of Gross of Gross 
Domestic Domestic 

,4bsolute Product Absolute Product 
Figures in 1949 Figures in 1949 

(mill. kr.) Prices ( m i l  kr.) Prices 

Wood and furniture manufacturing industries 
Paper and graphical manufacturing industries 
Stone, clay and glass manufacturing industries 
Other manufacturing industries 
Handicraft, building and construction 
Hotels, restaurants, and cinemas and theatres 
Telephone, post, etc. 
Professions 
Government services 

The very great absolute gains occur in handicraft, building and construction 
and government services, which is not surprising in view of the price movement. 
The gains compared .with the domestic product are also very considerable 
especially for government services and professions. But for many of the other 
industries the relative gains are also rather substantial. 

For the third group we hale  looked at especially foreign shipping and the 
use of dwellings, compare appendix 3. The development which can be seen from 
the figures has already been ccmrnented upon in connection with the develop- 
ment in prices. 

Gross domestic product consists of two elements, namely entrepreneural 
income (gross) and the wage bill. Tne wage bill is a cost the employers must pay; 
which means that besides considering the gains or losses in connection with gross 
domestic product at constant prices these gains or losses may be considered in 
relation to entrepreneural income because it is the employers who must take the 
risk. 

Entrepreneural income is given in current prices. 
I t  must therefore be appropriate to change the formula for gains or losses 

in constant prices 

to  the following: 

In Table 6 the gains or losses calculated for the different industries by the 
formula X',,~P,,, - P,) are compared with the entrepreneural income for 1956 
and 1965. 



TABLE 6 

1956 1965 
-- - 

Gains as Gains as 
Entre- Percent Entre- Percent 

preneural of preneural of 
Income Entre- Income Entre- 

Gains (gross) preneural Gains (gross) preneural 
(mill. kr.)(mill. kr.) Income (mill. kr.)(mill. kr.) Income 

Agriculture 
Gardening, fruit farming 
Fisheries 
Peat and lignite production 
Food and beverages manufacturing 

industries 
Textile manufacturing industries 
Footwear and clothing manufacturing 

industries 
Chemical manufacturing industries 
Iron and metal manufacturing 

industries 
Transport equipment manufacturing 

industries 
Public utilities 
inland transport and air transport 
Wood and furniture manufacturing 

industries 
Paper and paperboard manufacturing 

industries 
Stone, clay and glass manufacturing 

industries 
Other manufacturing industries 
Handicrafts, building and 

construction 
Hotels, restaurants, and cinemas, 

theatres, etc. 
Telephone, post, telegraph, etc. 
Professions 
Forestry 
Fur farming, etc. 
Banking and insurance 
Foreign shipping 
Domestic services 
Use of dwellings 
Wholesale and retail trade 

It will be seen that for 1965 the ratio of losses to entrepreneural income is 
kery great for the following industries: textile manufacturing industries, footwear 
and garments manufacturing industries, iron and metal manufacturing industries, 
pl~blic utilities and especially for transport manufacturing industries. 

There are great relative gains for government services. The relative gains 
are also great for the professions. 

In the article where I have shown the development for the period 1949 to 1965 
in entrepreneural income (gross profit) for the main branches of manufacturing 



industries, it was obvious that for instance in the export manufacturing 
industries there was a tendency to a relative decrease in entrepreneural income 
due to a rather moderate price increase for gross domestic product and vice versa 
for the home market manufacturing industries. The same development can be 
seen in the gains and losses. Here it is also the development in prices for gross 
domestic product which determine if there will be gains or losses. 



APPENDIX 1 
PRICE DEVELOPMENT IN GROSS DOMESTIC PRODUCT AND FINAL DEMAND, 1949 TO 1965 

1949 = 100 
- 

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 

Agriculture 
Gardening, fruit farming 
Fisheries 
Peat and lignite productmn 
Food n~anufacturing industries 
Textile manufacturing industries 
Footwear and clothing manufactu~lng 

industries 
Chemical manufacturing industries 
Iron and metal man9facturing industric~ 
Transport equipment industries 
Public utilities 
Domestic t rans~ort  and air services 

Price index for final demand 108.4 121.1 125.2 125.6 127.5 132.7 138.3 141.7 144.1 146.3 149.8 158.1 166.4 178.3 183.5 196.9 

Wood and furniture manufacturing 
industries 

Paper and graphical manufacturing 
industries 

Stone, clay and glass manufacturing 
industries 

Other manufacturing industries 
Handicrafts, building and construction 
Hotels, restaurants, cinemas, etc. 
Telephone, post, telegraph, etc. 
Professions 
Government services 

Price index for final demand 

Forestry 
Fur farming 
Banking, insulance, finance 
Foreign shipping 
Domestic service\ 
Use of dwelling? 
Wholesale and retall Llade, etc. 

Price index for final demand 



APPENDIX 2 
GROSS FACTOR INCOME IN CONSTANT PRICES 

(millions of 1949 kroner) 

Agriculture 
Gardening, fruit farming 
Fisheries 
Peat and lignite produckion 
Food manufacturing industries 
Textile manufacturing industries 
Footwear and clothing 

manufacturing industries 
Chemical manufacturing 

industries 
Iron and metal manufacturing 

w industries 
2 Transport equipment 

manufacturing industries 
Public utilities 
Domestic transport and 

air services 
Wood and furniture 

manufactming industries 
Paper and graphical 

manufacturing industries 
Stone, clay and glass 

manufacturiilg industries 
Other manufacturing industries 
Handicrafts, building and 

construction 
Hotels, restaurants and cinemas 

etc. 
Telephone, post, telegraph, etc. 
Professions 
Government services 



APPENDIX 2 (continued) 

GROSS FACTOR INCOME IN CONSTANT PRICES 
(millions of 1949 kroner) 

Forestry 63 65 57 62 59 52 54 55 58 55 54 54 52 54 51 54 57 
Fur Farming 38 37 39 44 44 44 55 58 57 63 71 80 91 99 106 127 148 
Banking, insurance, finance 422 442 460 461 497 550 530 531 582 585 637 686 815 788 822 897 942 
Foreign shipping 382 401 452 469 491 442 540 577 639 640 659 685 704 712 718 765 805 
Domestic services 272 272 266 263 256 246 242 229 224 218 213 199 191 190 180 170 152 
Use of dwellings 909 920 943 970 1,005 1,046 1,085 1,120 1,155 1,194 1,229 1,271 1,322 1,379 1,439 1,499 1,571 

Trade 2,837 3,107 3,025 3,045 3,250 3,404 3,379 3,354 3,608 3,883 4,241 4,578 4,830 5,090 5,118 5,606 5,890 

All industries 18,895 20,379 20,447 20,72221,952 22,416 22,633 23,081 24,338 24,872 26,393 28,090 29,632 31,289 31,402 34,146 35,863 
Indirect taxes less subsidies 1,306 1,514 1,416 1,430 1,508 1,614 1,556 1,598 1,624 1,733 1,913 2,002 2,191 2,291 2,321 2,560 2,620 

VI 
t3 

Total 



APPENDIX 3 

GAINS OR LOSSES CAUSED BY CHANGES IN ~NTERSECTORAL TERMS OF TRADE 
(millions of kroner) 

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 

Agriculture 
Gardening, fruit 

farming 
Fisheries 
Peat and lignite 

production 
Food manufacturing 

industries 
Textile manufacturing 

industries 
Footwear and clothing 

w manufacturing 
industries 

Chemical 
manufacturing 
industries 

Iron and metal 
manufacturing 
industries 

Transport equipment 
manufacturing 
industries 

Public utilities 
Domestic transport 

and air services 

Wood and furniture 
manufacturing 
industries -6 -9 -2 7 16 12 15 18 I 6  43 67 73 84 77 76 69 

Paper and graphical 
manufacturing 
industries 6 36 5 27 18 23 36 38 48 87 104 96 122 99 162 130 



APPENDIX 3 (continued) 

GAINS OR LOSSES CAUSED BY CHANGES IN INTERSECTORAL TERMS OF TRADE 
(millions of kroner) 

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 

Stone, clay and glass 
manufacturing 
industries -16 -21 8 23 27 14 25 32 54 64 70 95 102 73 88 66 

Other manufacturing 
industries -15 -7 3 9 13 8 4 15 20 40 54 74 72 64 61 63 

Handicraft, building 
and construction 14 -22 146 152 211 193 226 293 296 437 542 709 843 702 930 1,034 

Hotels, restaurants 
and cinemas etc. - 8 2 20 22 24 26 25 22 39 47 55 66 82 82 97 113 

Telephone, post, 
telegraph, etc. -6  -24 3 10 15 19 20 27 31 36 45 43 67 72 112 171 

Professions -20 -36 -24 -2 11 38 50 66 78 109 130 178 198 189 225 284 
Government services -12 -47 30 65 152 150 203 220 366 408 426 774 934 908 1,135 1,480 

Forestry - 4 1 -2 2 5 11 9 8 6 5 3 2 3 -3 -6 -8 
Fur farming 7 1 -1  3 5 4 -4  4 4 6 -15 -15 -20 -16 -26 -36 
Banking, insurance, 

finance 6 10 3 -4 -2 10 15 6 -1 2 -2 -12 0 -7 7 13 
Foreign shipping -10 152 111 0 56 39 147 222 33 45 6 -48 -68 -76 -68 -78 
Domestic services -4  -32 -26 -20 -8 -8 -6 -7 -4 5 49 28 50 68 80 82 
Use of dwellings -52 -105 -100 -77 -56 -50 -44 -7 24 60 113 122 131 109 136 145 
Trade 84 -53 -109 -146 -211 -236 -227 -322 -391 -390 -475 -571 -559 -711 -731 -862 

All industries -408-1,097 -717 -782 -703 -946 -853-1,218-1,222 -682 -942 -827 -661 -1,251 -729-1,181 
Indirect taxes less 

subsidies -117 -56 -68 96 169 375 398 406 466 578 603 337 662 878 1,043 1,329 

Total -525 1,153 -785 -686 -534 -571 -455 -812 -756 -104 -339 -490 1 -373 314 148 

Gains or losses from 
foreign trade -525 1,153 -785 -686 -534 -571 -455 -812 -756 -104 -339 -490 1 -373 314 148 




