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Some Remarks on Capital-Output Ratio

by
Ramzy Zaki

Introduction:

Our object in this paper is to study the capital output ratio,
its definition and its importance in economic planning and to examine
some of the arguments connected with the international comparisons of
the capital-output ratic, especially between underdeveloped and developed

countries. Thus the plan of this paper will be as follows:

I. The concept of capital-output ratio,
II. The role of capital-output ratio in economic planning,
III. Comparative study,
IV, Limitations of capital-ocutput ratio,

IIV, Conclusions and Comments.

I. The Concept of Capital-output Ratio

The capital-output ratio suffers from a certain amount of vague-
ness and ambiguity especially on account of the various meanings attached

to it by different economists.

Capital~output ratio, as E.D. Domar indicates, is the ratio bet-
ween capital stock and the output produced by it. This concept may be
used with reference to the whole economy, a particular sector, industry

or process, and may be accordingly termed as:

I. Over-all capital-output ratio
2., Sector capital-output ratio
3. industry capital-output ratic, or

4, process capital-output ratip.
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Another distinction can be made between "gross capital-output
ratio" and "net capital-output ratio". The former refers to the relation-
ship between the capitél (generally the fixed capital,i.e. land, buildings,
machinery, plant) and the gross value of output; the latter refers to the
capital and net output which is arrived at by deducting intermediary goods

used in the process of production and depreciation from the value of outpute-

The capital output ratio§can be looked at from another anile, viu, k’
whether they describe the existing structure or the changing structure, i.
e., whether they are average or marginal. Usually the marizinal capital

output ratio is higher than the average. (S8ee Table No. 1.).

Determinants of Capital output Ratio:

I. Technological factors:

I, The relationship between capital and labor.

2. Productivity.

IT. Nontechnological factors:

1., The depreciation rates allowed on the original cost of plants
~and equipmenﬁ. |

2. The variation through years of the prices of output and of
. plant and equipment, :

3, The rate of utilization of plant and equipment.

II. The role of Capital output ratio in economic planning:

The capital output ratio is useful and natural concept for the
purposes of national economic planning. The use Y0 be made of the capital-
output ratio, in economic planning, in its incremental form, can be one of

fluu..(}}u Miti nu et g‘f"
the capital needed for a country's development, for a given or desired
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rate of growth in national income; the necessary rate of saving can be
calculated by multiplication with capital-output ratio, For example, sup=-
pose that the target of a plan is to realize 2% increase in the national
income P.a. and the capital/output ratio equal to 3. Thus the rate of
saving or investment needed for achieving this target should be equal to
6. This relationship between the rate of investment and capital/output
ratio is aften regarded as the determinat: of the rate of economic deve-
lopment ( ¥ = % ). On other words, the rate of economic development, as
the Working Party of Problems and Techniques of Planning of the ECAFE in-
dicates , may be analytically considered as being a function of two face
tors: (a) the rate of capital formation and (b) the capital/output ratio.
Accordiﬁgly, the development policies may be described as aiming to inc=

rease the former and reduce the latter, or do both.

For the purposes of the estimates of capital requirements we
are concerned with the incremental rather than the average capital-output

ratio,

IITl, International Comparisons of Capital/output Ratioss

As regards the international comparisons:of capital=output ratio,
mention should be made of the pioneer works by. C. Clark, Leontief, C.M.
PalaVia and .So Ao Abbas-

Clark®s data given in (table No. 3) show us the relationships

between capital and real income for 14 countries for 1913,

Leontief's associate, Robert N, Grosse, showed (table No, 4)
the net capital ~output ratio (depreciated value of equipment to the value
of output) for the United States, Australia, Canada, New Zealand, South
Africa, Mexico and Peru, The first five countries will come in the ca-
tegory of the developed countries, the last two are underdeveloped count«

ries in his sense,
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capital and output; wide deviation from the average is observable only
during the period 1931-1935. This, however, represents the excess capa=
city created during the depression period. From 1894-1930, the capital
output-ratios remained closely in the neighbourhood of the average and its

tendency seems to reappear after 1936,

The other conclusion which hasaw impertant bearing in our study
consists of the fact that the capital coefficients in railbroads affect
the over-all capital output ratice. How far the capital coefficient in
railbroads affects cver-all capital-output ratic depends con the share of

railbroad capital in the total capital.

It is, however, clear that any country which embarks on dave= .
lopment has' to Ffacs the situation eof thethigh capital output ratios in the

power and transpori’ sectors,

b) Industrial sector capital-cutput ratios

The capital-=output ratios of the industrial sector differ from
gcountry to countiry. These coefficients should be influenced by the type
of the predominating industries. In a country where the buik of the ine
dustries are capital intensive the sector capital coefficients will ob= -
viously be higher than in a country where the bulk of the industries are

less capital intensive,

¢) A comparison of the capital~output ratios of cedtain industries in
the developed and underdeveloped countries:

An underdeveoped economy is characterised by a large quantity
of labour relative tc the capital stock and low propensity to éave of a
given income, while a developed economy has a large capital stock relas’
tive to the available labour force and a high propensity to save out of

a given income,
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Under these conditions, our theoretical expectation would be
that in an underdeveloped economy all industries would be using methods
of production which are more labour intensive than the methods adopted by
the corresponding industries in a developed economy. In other words, the
capital coefficient of each industry in an underdeveloped economy will be
smaller than the capital coefficient of the corresponding industry in a

developed economye.

This theoretical expectation can be tested by comparing the actuval
empirical capital-output ratios of some industries in an underdeveloped
economies with the same ratios of the corresponding industries in a deve=
loped economies. This comparison can be taken from the table provided by
Leontief's work relating to the industry capital coefficients in different

countries.

The following conclusions can be drawn from Table lo. &

1. The capital output ratios of certéin industries in underdeve-
loped countries are higher than the capital output ratios of
the corresponding industries in a developed countriese.

2. The capital output ratios of certain industries in underdeve-
loped countries are lower than the capital output ratios of
the corresponding industries in a developed countries.

3, The capital output ratio of certain industries are the same
in both underdeveloped and developed countries.

4, There are great differences between the capital-output ratios

relating to different industries in the developed countries.

IV. Limitations of Capital output ratio:

The capital-output ratio, as Brofessor C. Kindleberger indicates,
is of less value for use in prediction and planning because there are grect
difficulties that face us when measuring it. The difficulties relate to
the following factors: (a) Utilization (b) price changes and (c) rate of

depreciation.
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(a) Utilization:

The capital moefficient measures the capital used or utilized
(K“} per unit of output, The data generally available for making such es=
ti;ates relate to the capital existing at a particular time periods. If
“he capital were to be at its full capacity (Ke = Ku), it would make no
difference whether we use data relating to (Ke} or to {Ku), but it is ra=
ther well-known that industries seldom operate at full capacity. In order
to get the real capital coefficient we should ceollect data on the degree

of utilization., But such data are not available for many countries.

(b) Price changes:

To measure the real capitalwoutput ratio we should eliminate: the
influence of price fluctuations of output.and capital. Bui the probien
of estimating such fluctuations is more difficult . This is due to the

lack of relevant statistics.

{(¢) Depreciation allowances:

Depreciation allowances differ from industry to industry , from
country to country (See table No, 8) and from time to time. Moreover,
there is no fixed scientific basis for calculating depreciation for a .~

given capital asset.

uThe capital-output ratic, however, is analytically useful in
calling attention to the importance of capital in economic growth and
handy for many rough computations. But in its present rudimentary stage

it is hardly a planning device., "Kindieberger™
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IV~ Conclusions and Comments:

We can summarize our conclusions and comments as follows:

Inspite of the constant and growing references to the capital-output

“ratio in current economic analysis, it still suffers from a certain

amournt of vagueness-on account of thée different meaning, attached to

it by different economists,

The capital output ratio difier from industry to industry, from secuvor

to sector and from country to country.

The capital=-output ratio, in its marginal form, can be used as a rough

estimation of the capital needed for achieving a given rate of growth.
The capital-output ratios are stable over time

The over all capital output ratio differ from country to country accor-

ding to the types of activities predominating in their economics.

There is not much difference between the capital-output ratios of given

industries in the developed gountries and in the underdeveloped ones.

A country which embarks on development has to face the situation of
the high capital-output ratios, especially in the power and transport

sector.

It is very difficult to use the capital-outpyt ratio in the interna-
tional comparisons because this ratio is affected by several nontech-
nological factors, data of which are not available for most of the

countries.
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TABLE (1)
COMPARISON OF INCREMENTAL AND AVERAGE OVER-ALL CAPITAL COEFFI-
CIENTS.
INCREMENTAL AVERAGE
Industry Undepre-  Depre-
ciated caited,
(1) (2) (3)
(1) Leather : ; 20 .20 .09
(2) Edible fats and oils, n.e.c., and Other ,23 .25 o
foocd products,
(3) Smelting and refining of nonferrous 60 41 G
metals, and Aluminum products. j e 3
(4) Silk and rayon products .70 48 +29
(5) Cotton yarn and cloth .82 a2 e 33
(6) Blast furnaces, Steel works and rolling 1.61 4 39
millg, lron and steel foundry products, . -7 ;
Firearms,
(7) Construction . .08 S .06
(8) Nonferrous metal mining 1,07 2a e
(9) Transoceanic transportation 2.58 1:02 «52

SOURCE: Leontief and others,. P. 209,
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TABLE (2)

Percentage Change in Wholesale Prices,

ished

Country Years COM%%éity mg£g gCBgd Textiles ég%is.
Metal. :

India 1920~39 - 46 - 37 - 67
1928-39 - 35 iy ‘e .o
1939-46 + 165 e oo + 129
1939"47 + 212 T se + 188
Maxico 1928-39 + 13 o oo oo
1939-46 + 129 .o oo oo
1939—4? + 14’2 o0 s® e
Peru 1928-39 + 11 o' ve .o
1939"46 + 122 < oo e
; 1939-}'{'7 + 200 L] L] LR
UysS.A. 1920-39 - 50 - 36 - 57 .o
1928_39 el 20 o9 e e — 16
1939~-40 + 57 + 22 + 68 + 44
‘ 1939-47 + 97 + 54 +104 + 81
Australia 1920-39 - 32 - 23 - 58 o
1526=-35 S .o e .s
lg}gﬂﬁ? + 50 ee o L)
Canada 1920-39 - 51 oo .o .e
1928"'39 L 21 o0 .'- = 20
1939"46 + 4’3 .0 ) + 30
1939-‘4‘? + ?l e e L + 55
Hew Zealand 1920-39 - 30 + 34 - 59 .
1928"39 + ? e ) e e
1939-48 + 48 + 72 +111 sie
1939-47 + . 53 + 68 +113 o
South Africa 1920-39 - 54 - 59 - 58 .'s
1928-39 + 15 .0 e oe
1939-46 + 59 + 61 + 83 &
1939-4? + 6? + 76 +ll? e e

SOURCE ¢ The Revieu

1954, P. 318,

of Economics

and Statistices, August
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TABLE (3)
The Relation Between Capital and Real Income for 1913,
Capital Capital T
Country coefficient Country coefficient |
L
|
Argentina 5+85 Italy 4,36 '
Sweden 5465 United States 4,33
Australia CiCe Canada 4o32 |
Hungary 5.05 Britain Tl
France 4,82 Japan Se T
Belgium 4,66 Spain FaD2
Germany 4,45 Austria 3.50

SOURCE: Leontief and others,.op. cit., P. 213
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TABLE

(4)

Equipment-Output Relationships, United States, Australia,

New Zealand, Canada, Mexico, South Africa, and Peru.

Depreciated Value of Equipment

Value of Output

Industry United Aust—- New Cana- Mex- South PTSE9
States ralia. Zea- _da icg Africa L
LY 28~
| 1838° 1535%0 Jgnd 1939 1540 1938-39
ol @ ) i 1B | (6) 7
‘1) Food processing and tobacco.
E (a) Fishing ; '5? 043 i 065 = = .
(b) Flour and grist mill a
productse 07 S R By B S - -
(¢) Canning and preserving oL 2 1l 08 - W14 - -
(d) Bread and bakery productsd .14 R s - ,06 - -
(e) Sugar refining 24 sl = 30 W47 - -
| (f) Alcoholic beverage Sl Y32 el 1,30 520 - .45
} (g) Nonalcoholic beverages Rl e S = w20 - -
¢ (h) Tobacco manufactures +03 .09 .09 TR - -
E (i) Manufactured darity
! products. S0 A0 507 FJB0-,06 - -
! (i) Slaughtering and meat ' ‘ '
! packinge. .0C o7 @on 1,08 03 - -
{
{2)‘Maqhinery
i (a) Agricultural machinery 20 LT - e 39 - - -
{ (b) Automobiles .16 A3  J14 - 04 - -
| (¢) Transportation equipment, | :
NeBeCloe ' 58 S0 | - - - - -
(d) Machinery, n.e.c. vEl igg = P87 20 - -
(e) Electrical equipment, '
Ne€eCo .09 512 = - o gy e
(3) Iron and steel smelting and
| refining. 55 SE9 - = 14800« = =
|
{4)’Rubber products .16 b = W34 Ll] = =
{5) Nonmetallic mineral manu- -
l factures. 2 A3 .38 45 .64 .26 37 -

(Con't Page No. (14). -




(Con't Page No.13)

(14)

(6)
(7)
| (8)
¥o
5(10)
!

"\ F Y
- ‘__} ‘._i
\.N N =

L)
2)
)

- T el T S S

{(1%)

i
K
4

las)

Chemicals

Lumber and timber products

Wood pulp, paper, and paper

products.

Printing and publishing

Textiles and leather

(a) Cotton yarn and cloth

(b) Woolen and worsted
manufactures

(¢) Silk and rayon products

(d) "Clothing

(e) Leather

(f) Leather shoes

Shipbuilding
Construction
Antonctive repair and
services.

Fuel and power

(a) Coke and manufactured
soild fuel

(b) Manufactured gas

(c) Electric public
utilities.

(d) Petroleum refining

Steam railroad
transportation.

.21
I32

26
«26

031

«32
s 2e
.02
i3
.06
16
.02

5.79

e
«18

38

o 22

»2D

35
.08
.09
«10

e
«25

v22
.28

«36

-32

.03
.08

1.69

14

7.38

+19

.18

BBl

3%

-2(3

.07

|

SOURCE: Leontief and others,. P. 21l4.
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TABLE (5)

Capital-Income Ratio for 28 countries

Country

Non-agricultural activity

Whole economy

et

Egypt

Kenya

North Rhodesia
South Africa
Canada
Dominican Republic
Mexico

Porto Rico
United States
Argentina
Chile

Celombia
Paraguay

Peru

China

Indis

Japan
Philippines
Turkey
Bulgaria
Denmark
Finland

France

Greece

Iceland

Italy
Netherlands
United Kingdom

L
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L] L L L] - ° -
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o

OMN~JMNHhwoMOwMNONOVMIONDWMNMDO OO fFoanooWwm=~aJomn

Ll L] L] o L] L]

* @

~\WV OO NI FUN-3J0~]F 0O UTUJIN N O O O\J N\

L L] L L] L]
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SOURCE: Dr. S.A.Abbas Capital Requirements for the Development of
South and South-East Asia. P. 87.
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TABLE (6)
Net Capital Coefficients of the Industrial
Sector .
Union of
Australia Canada South Africa New Zealand

1914 1527 o - 5

1915 1.80 = - e

1916 1.69 o 1.51 .

1917 1.79 Lac l.41 -

1918 2,00 1.98 1.35 -
1918-1919 2401 2415 1.34 1.73
1919-1920 2,06 2,40 a5l 1.36
1920-1921 1,62 2434 1.40 1.41
1921-1922 1.40 2.01 T's36 1.42
1922-1923 1.43 1.94 1.29 1.42
1923-1924 155 2,24 1.04 1.45
1924-1925 1.59 2.22 1.19 1572
1925-1926 1.52 2.00 1783 1.86
1926-1927 1.54 1.89 1.08 1495
192Y-1928 1,54 1.80 1515 1,98
1928-1929 1.68 1,69 108 2.06
1929-1930 1,54 1.79 1,14 2,28
1930-1931 1,84 1.69 N, A, 23
1931-1932 1.89 1.88 N.A. 2,81
1923-1933 193 1.99 95 2.60
19341935 a5 14,61 95 2.261
1935-1936 1.46 1456 .89 1.98
1963-~1937 1.46 1.54 + 37 1.89
11937-1938 1,38 1:51 .90 1,97
11938-1939 143 1.40 .89 1.83]
11939-1940 1.48 1. 34 .82 1.72
1 1940-1941 151 1,27 L81 1563
1941-1942 1.22 - 82 150
11942~1943 1.21 - .93 1.46‘
11943-1944 s - .91 1;44§
1 1944-1945 1427 - .95 1.45]
119451946 1.28 - 297 1.2
1946-1947 1,23 - 1403 1.47
1947-1948 1.29 - 1,18 1.471
1948-1949 1.29 - 1.25 =
1949-1950 1+32 - -

SOURCE: Dr. S.A. Abbas op. cit., P. 93.
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TABLE (7)

Over-all Net Capital Coefficients, the United Kingdom and

the United States, 1879-1938.

The United Kingdom - The United States- ‘
Capital 3 year moving Capital 3 year moving;
Coefficient averages Coefficient averages |
1879 2.08 210 2,98 2,99 ,
1884 o 2.05 3.01 3.07 -
11889 1,96 2,00 3.21 3,27 |
1 1894 1,93 2,01 F¢59 BeD5 '
11899 2416 % b %.85 3.66 {
11904 P27 2425 355 3.64 i
11909 2+31 2.29 3.51 ST {
11914 - - 3.66 3.62 ;
11919 - - 3.70 3469 §
1920 - - o ) 3,81 ;
1921 - - 4,00 3.82 i
1922 - - 3.75 3.69 i
{1923 - - 3432 3.47 j
11924 2,40 2.40 Ded5 3634 i
1925 2.43 241 3034 3e31 i
1926 24,1 2.36 3e24 3430 |
1927 2,25 2,32 Bl 3.30 g
1928 2.29 2.26 Be b 3430 |
1929 2,23 2.25 3,22 3.39 ?
11930 2.24 2.24 Zs08 BT '
1931 2.24 2.24 4,20 4,31
1932 2.24 2,20 i 4,79
1933 2,12 215 4,98 4,83
1934 2.08 2.08 4,37 4,46
1935 2,03 2,04 4,04 3.98
1936 2.00 2.02 3454 3,64
1937 2,02 2.02 3,34 3.46
1938 2,05 2,04 351 342
SOURCE: Dr, S.A. Abbas; op. cit., P. 90.
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TABLE (8)

Annual Depreciation Pates Allowed on the Original
Cost of Plant and Equipment.U.S and India.

"equipment." Percent age of Original Value .
Industry . United States India
Cool-mining 7% to 10 10
Cotton mills 3% to 10 5 to 7%
Foundry 7% to 10 7%
Paper and pulp mills 8 to 10 7%
Furnaces and ovens 7% 714
Glass manufacturing S 10
Steel plants 12 7%
Moter trucks 10 to 66-5, 15

SOURCE: The Review of Economic and Statistices, August
1954+, P+ 313.




