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Introductior. 

Structural changes are lon1t-term trends, Rener ally irreversible. Though 

the structure of an economy or its components can be described in terms of a 

number of variables, structural chanRes need not occur in all of them. For 

some variables may undergo consider.Able structural changes. while others not. 

n1e same applies to rates of structural change. For example, durinR 1963-1980 

the share the ot manufacturing sector in GDP rose sharply tor a nuai>er of 

developing countries, though labour productivity remained almost static or 

changed at a very slow pace. 

'IWo aspects ot data needed to study structural changes call for 

attention. First. only relative changes are relevant and these changes should 

be measured in quantitative terms, that is. value data should be compiled in 

constant prices. Current price measures are likely to lead to spurious or 

distorted results. The fact, however, tt.at only a few variables can be 

measured meaningfully in constant prices imposes a limit on the nature and 

extent ot studies which can be carried out to analyse structural changes. The 

most commonly used variables are value added, gross output, manufactured 

exports and imports. labour service and capital. The "flow" concept ot the 

last variable, that is, gross/net capital torma ti on is generally used. 

Measurement of s~ock of capital pases both conceptual and statistical 

problems, and therefore the "stock" concept is used very sparingly. 

A second aspect ot data equelly important ior study of structural chanies 

is its availability over a long span of time, say 15 to 20 years or even 

more. This. in ad:tition to tilling the gaps in the time series, raises the 

problem ot consistency and comparability. In earlier periods statistical 

syscems were particularly weak in mcst of the developing countries. They also 

did not tnllow international concepts, detinitions and classifications 

rigorously, thus making the process ot buildin11. time··series data long and 

slow. The tir.st step in the. pt"ocess should be to set-cp some minimum data 

hue. Efforts should tht:n be made to ~xtend it in the des ired directions. 

:::n most ot the developing countries the manufacturing sector even at 

Tractit!onal activities like food processing, 

textiles and leather and leather goods 

pres~nt is not w~ll diversified. 

tohacco products an1 beverages, 

indu~tries are still dominatin~ the sector. From the view paint of 
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_nvestment. for instance. food processing claims the bulk of manufactur inJt 

investment in a number ot developing countries, like Cameroon, Central African 

Re?>ublic. Chile. Congo. Costa Rica, Cuba, Ecuador, Fiji, Guatemal&, Kenya, 

Malawi. Nicaragua. Panama, Senegal, Swaziland, Uganda and Uruguay. to nar.te 

just a few. In these countries Lhe branch's share in manufacturing investment 

exceeded 25 per cent in the latest year ot reporting. Incidently, most ot the 

developing countries have agriculture based economies. Apparently, they are 

trying to set up capacity tor processing ot their agricultural products before 

these are exported and also to meet the changing domes tic demand in favour of 

processed tood. {A study o::: the extent to which processing is done 1.0 

developing countries vis-A-vis developed countries would be interesting and 

useful as the former group ot countries is expected to gradually establish 

capacity tor more intensive processing of their agricultural products. One 

simple way ot carrying out the study is through comparison ot valuP 

added-gross output ratios obtaining in various toorl products in the two groups 

of countries). 

Textiles is yet another branch which claimed a big share of manufacturing 

investment. In Alg.eria, Cameroon, Central African Republic, Congo, Cuba. 

Egypt, El Salvador, Ethiopia, H.:>ng Kong, Indonesia, Ixan, Malawi, Mozambique, 

Nigeria, Pakistan, Peru, Philippines, Somalia, Sri Lanka, Turkey. Uganda, 

Tanzania, Uruguay and Zimbabwe, the branch's share was more than 10 per cent. 

The two branches together, namely, tood processing and textiles, accounted for 

even more than 50 per cent of manufacturing investment of many developing 

countries. 

Other important branches from the view point of investment are aaain 

resource-based, such as beverages - especially in Africa and Latin America, 

and ron-~etalic mineral products, more particularly cement. 

Only tew developing countries seem to ha·1e made sizeable investments in 

chemicals, machinery and transport equiJllllent branches. An analysis in terms 

ot other ·1ariables like value added and employment will lead to similar 

observations. Such restric:ted devf:lopment ot the manufacturing sector in the 

group ot devt;\opinR countri~:i narrows down the area of estimation. The 

technique of using parameters of a "reference country'' may also be (.-mployt!d. 
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In the context of the above background the present study is devoted to 

examing available data ~eries tor sample countries (listed in Appendix l) with 

a view to suggesting methods which can be used to fill the P,aps and to prepare 

estimates in constant prices. The variables covered are~ 

(l) Labour services at constan~ prices 

(2) Gross output at constant prices 

(3) value added-~ross output ratio 

(4) Gross tixed capital formation at constant prices 

( 5) Stock of fixed assets at constant prices. 

In the last case an attempt, the main i>art of the paper, has been made to 

prepare estimates of capital stock at the end of 1981 at 1975 prices. The 

~ountries selected for the exercise are (a) Finland, (b) Zimbabwe, (c) 

Colombia, (d) Turkey, (e) Hungary, (f) Chile, (g) Ecuador, (h) Panama, (i) 

Korea, Rep. of, and (j) Philippines. These countries posed diUerent types cf 

problems regar.Hng availability of data and the methoo was suitably adjuste<l 

to meet the changed situation. The estimates of capital stock, it may be 

pointed out, are preliminary in character and offer scope for improvements as 

one would see from the section covering the topic. 

Finally, determinants of Rrowth ot the manutacturin~ sector based on 

capital, namely, capital-output ratio and cap~tal-employment ratio have been 

compUted and compared for the selected countries. 

l. Labour Services at Constant Prices 

There are two ways in which the expression "at constant prices" may be 

interpreted. The first is by valuing flows of goods or services at the prices 

at which those same goods and services were valued in some base year. The 

second is by valuing monetary flows in terms ot their real purchasintt power 

over designr.ted sets of stoods and services, that is, by deflatina monetarv 

tlows by price indices relating to quite separate flows ot goods anu 

services. Jn accordance with the second concept labour services at constant 

prices, that is, compensations of employees (wages and salaries + supplemen: 

to wastes an•i salaries) et const3nt pr.ices may be obtained by JeflatinR current 

pricu ·~compensation ot employees" by suitable sets ot a consumer price index. 

•li>W'!ver. this interpretation ot "const•nt p1·i~es" is r.ot accepted in the 

&ystem of Natio0.d Art:CJunu. DetJ ... t~d values ot compen11ation ot employees ""1Y 
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be used in the study of movement of "real wages". but cannot be treated. even 

as a proxy, as the contribution of labour to value added in constant prices. 

The first interpretation calls for direct factoring of the monetary value 

ot compensation of employees into its own price and quantity components, so 

that the quantities involved can be compared with that recorded in the base 

year. The lllOS t direct and convenient tac tors are (l) numberli of hours worked 

and (2) hourly wage rates. Calculations will not pose any 1treat technical 

problem provided adequate data are available. However, a review of inaustrial 

statistics will immediately show that data on the first component are not 

available. thougll some developed countries do collect and compile data on 

number ot hours worked by operators. Most ot the countries provide 

information on "number of employees" and/or ''nunber of persons engaged". Thus 

from the available industrial statistics compensation of employees can 

possibly be tactored into Cl) nuni>er of emplnyees or number of persons engaged 

and (2) wages ar.d salaries plus supplements to wages and salaries per 

employee/ or per per:rnn engaged. Again intormation on "supplements to wages 

and salaries" ~s provided in the case ot few countries only. Thus for a 

majority ot countries wages and salaries per employee can be considered the 

price component of compensation of employees. 

various tor ms as to l lows·. 

Th~ calculation may take 

Let V0 and Vt represent value add~d in current prices in the base year 
and year t, 

W0 and Wt are compensation of employees (in the limited sense), 

L0 and Lt, are number of employees in the two periods, and -

represents values at constant prices. 

Then VtL' which is labour share in va.~ue added (in constant pric~s), may 
be obtained as 

w ilt v the term in brackets denotes increase 
11tL = ...Q. x Lt 

...Q. labour product~vity L Lt L 
0 0 -w v+ vt 

A 

L VtL flt = ...Q. x Lt x ~ ...Q. w L Lt 
x = x v-or~ = 

0 v 0 v 
0 0 0 0 

in 

This ian>lies that value added and labour share in \'alue added. both 

meaaured in constant price•, mov~ in perfect consonance. 
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Labour share at constant prices may also be computed by using shares in 

current prices, that is, 

= x = 

In other words, we are using the implicit price deflator of value added. 

The third method involves computing average wages and salaries per unit of 

labour service (a quantitative measure of labour service) in the base year and 

multiplying it by a quantitative measure of labour services in the current 

year. Thus 

w 
0 

= 
w 
_Q__ 
L 

0 

x 

L
0 

and Lt being the proxy for 

quantitative measure of labour service in the base year and the current year. 

The tormula assumes no change in quality and composition ot labour over 

time. TI1e assumption may not be very realistic, especially when time involved 

is long. However, ot all the formulae d iscuued above, th is tormula seems to 

be more appropriate. Some improvement can possibly be made by usinll a 

"linking" process in computing the index ot labour share in constant prices. 

However, such linking is not possible at a ;oore aggrev.ated level of ISIC 

classification than 3-digit as the basic data are available at the 3-digit 

level only. 

A word of caution in the use of these figures is however necessary. The 

most appropriat~ measure of value added at constant prices is the excess of 

stross output over intermediate consumption, both measured at constant prices. 

n~a method is known as the "double deflation" method. Only tew countries use 

this method to derive estimates of value added in constant prices. Host of 

the countries use an index ot industrial production tor the purpose. In the 

UNJDO data base estimates of value added at constant prices are obtained by 

mov in" the base year tiaures, u1 ing the index of industrial production. Value 

added figures at "".urrent prices 81 available from the Yearbook ot Industrial 
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Statistics, the c!lly source providing data at 3-digit level of ISIC. are not 

uniformly valued. In many cases they are at producers' prices, that is, 

inclusive of net indirect taxes (indirect taxes less subsidies). while in 

others they are in factor prices. Similarly, there is variation in the 

concept of value added as well. Some countries follow the "census value 

added" concept, while others use the "~tional accounts value added" concept. 

Obviously, variations in concepts and valuations are also inherited by the 

estimates ot value added at constant prices. Estimates ot labour share too 

have their own limitations. Thus, operating surplus if obtained as a residual 

may carry the cumulative ettect of errors in measurement vt value added and 

labour share at constant prices. 

t1oreover, developing countries do not collect and compile data on 

"supplements to wages and salaries". These supplements are also payments tor 

labour services and their exclusion will under-estimate the share of labour in 

value adoed. No adjustment is perhaps possible at this stage as it is not 

known which of the developing countries make supplementary payments. 

2. Gross Output at Constant Prices·. 

Estimates of 2ross outr>ut at constant prices may be prepared, as in the 

case ot value added at constant prices, by moving the base year ti~ures of 

gross output, us ina tne taspeyre 's type index of gross output, that is, 

= 

the quantities of output in 

l:P Q 
0 0 

x 
l:P Q 

0 0 

the base year and the current year~ and P 
0 

is 

the unit price ot gross outpul in the base year. Thus weights at all stages 

of agttregation are to be assi~ed in proportion to value of aross output in 

the base year. The index will diUer from the index of industrial production 

which measures changes over time in the value added in industrial activity 

expressed in constant prices (quantum of production). The weigh ts tor the 

i:'ldex of industrial production should conceptually be based on value added in 
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the base year. Country practices• however. vary. Some national series - in 

particular those ot the USSR and the countries of ~uropean centrally planned 

economies - relate to the value. at cc,nstant prices, ot Rross output. Within 

industry groups. weights based on value ot gross output or its equivalent are 

quite common. The countries which use value of Rross output as weights for 

combining the elementary series ot production relatives (current production 

divided by base year production) into indices of sub-aroups are~ 

l. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

Country 

Argentina 
Be hi um 
Canada 
Cyprus 
Dominicnn Rep. 
EitYJ>t 

El Salvador 
C'..ermany, FR. 

India 
Iran 
Italy 
Japan 
Malaysia 
Malta 
Mexico 
New Zealand 
Norway 
Panama 
Peru 
SinR.apore 
South Africa 
Spain 
Sweden 
Switz er land 
Turkey 
Uruguay 
Zambia 

Remarks 

Only in case of few elementary series. 

Value added estimated by applyina a 
fixed percentage. 

The wei.,hts for combining individual 
products within a sub-group are derived 
by applyina the ratio of value added to 
value of gross output tor the sub-group 
to the valu~ ot gross output ot each 
product. 

Value of Gross output at all stages. 

Value of Gross outpUt at 311 stages. 

Value of Gross output at all stages 
Only some sub groups. 

For some aroups only. 

For these countries it may be aaaumed that scope and coverage of 

aub-aro1!pS (aroups or detailed cateROriea) of activities which are the first 

stages ot aggregating production aeries of individual products more or leu 

coincide with 3-didt level clauification ot ISIC. ,:i th th ic ass um pt ion 

estimates ot gross output at constant prices may be prepared at the 3-digit 

level on the balis of the indices ot industrial production as available from 

ttie Yearbo\Jk of Industrial Statistics. 
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For other countries which base the weights on value add"!d at all stages, 

use ot index ot industrial production to derive value ot gross c.utput at 

constant pri~es will Rive a distorted picture, especially when value 

added-gross output ratio in the base year varies widely among ditterent 

commodities. The problem can be reduced to an extent by cod>inin2 3-diRit 

indices ot industrial production into 2-digit and reassigning weiRhts in 

proportion of value of Rross output of each 3-digit branch. The exercise 

will, however, lead to estimates of -oss output at constant prices for 

2-di2it ~oups of ISJC. 

3. Value added-gross output ratio·. 

The ratio of value added to gross output has various uses in the study of 

structural changes and export pertormance or import subscitution. Changes 

over time in the ratio are brought about by a numb2r of factors, such as 

widely different movements of prices ot intermediate conslllilption and oucput of 

a branc!i or a sub-branch of manufacturing, horizontal integration of 

processing activities, i~-~~t substitution and changes in the scale of 

operation. Ratio measured at constant pri~es would provide a better indicator 

ot structural change!!. Data will, however, pose a great problem. It the same 

index of production is used to estimate value added and 2ross output at 

constant prices, it will lead to a constant value added-gross output ratio for 

Vt• V
0 

x It (It is the index of production), and 

G • G x It' where G 
t 0 0 

represents value ot gross output 

in the base year and Gt is 2ross output 

at constant i.irices in year t. 

Thus, 

Value added-2ross output ratio at constant prices would be 

= 
v 

t 

~ = 

Technically, the most appropriate method of computing value added-gross 

output ratio at constant prices would be throu~h estimation of intermediate 

consumption at constant prices. The avail ab le statistics huwever do not 

permit such estimation. 
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Another important use to which the ratio of value added to ~ross output 

lllllY be put is in cross-r:ountry study ot export performance of a particular 

branch. Comparison of values of exPOrts may not project a correct picture, 

especially "'1en value added gross-output ratios in the countries are widely 

different. 

4. Gross Fixed Capital loraation at Constant Prices·. 

Figures of gross fixed capital formation by 3-digi t branches of 

manufacturinR for a larRe number of countries are provided in the Yearbook of 

Industri:tl Statistics. The data are 1 however. at current prices. and tor 

their conversion into constant prices we need proper a set of price 

deflators. ~Jch detlators in sufiicient detail are simply not available. The 

only recourse is to build up time series of broad deflators, implicit in the 

current and constant price series of gross tixed capital formation available 

from the Yearbook of National Accounts Statistics. The Yearbook provides the 

following data·. 

1. Gross fixed capital formation for a whole economy, as an expenditure 

item in tables 1.1 and 1.2 on expenditure on the gross domestic 

product, in current 2nd constant prices. Gross fixed capital 

formation in few countries in divided into 3 categories of (a) 

residential construction, (b) other construction, land development, 

etc., and (c) other, representing machinery and equipment. 

2. Gross capital formation by type of Rood and owner (tables '2 .7 and 

2.8). The categories of types of good are (a) residential buildings, 

(b) non-residential buildings, (c) other construction, (d) land 

improvement and plantation and orchard development, (e) producers' 

durable goods, and (f) breedinst stock, dairy cattle, etc. The 

ownership categories are (a) total private, (b) public enterprises 

and (c) ~ener al government. 

J. Gross capital formation by kind of activity of owner, tSJC major 

divisions (Tables 2.9 and 2.10). 

4. Gross fixed capital formation by kind of activity of owner, ISJC: 

divisions (Tables 2.11 and 2.12). 
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Obviously, Tables 2.11 and 2.12 provide the most detailed and relevant 

data tor computing the price detlators tor use in converting current price 

figures of gross fixed capital formation at 3-distit level ot ISIC into 

constant price series. However, the detailed data are available in respect of 

three countries only, namely, Federal Republic of Germany, Sweden and U.K. 

For many countries tigures of gross ti.xed capital tormation of the 

manufacturing sector are available 1n current and constant prices. These 

countries are-:. &.lgi\lll, Botswana (gross capital tormation) Cyprus, Denmark, 

El Salvador, Finland, Greece, GuateDJala, Iceland, India, Iran, Iraq, Ireland 

Israel, Japan, Ker ya, Korea, Rep. of, Libya, Luxenbourg, Mauritius, 

Nether lands. Norway, South Africa, Syria, Venezuela and Zinbabwe. In their 

case the price detlator implicit in the current and constant price series may 

be applied uniformly to 3-diRit brandtes of ISIC. 

In case of Australia, Canada, Panama and Sri Lanka, on implicit price 

deflator may be based on information contaired in Tables 2.9 and 2.10. The 

categories ot type of ownership which would be relevant to manufacturing 

sector are "total private" and "public corporations•: while the categories of 

type ot good to be considerea are (a) non-residential buildings, (b) other 

construction and (c) producers' durable goods. 

For other countries the price deflator is to be derived from data in 

Tables 1. 1 and 1. 2 The countries are Ariten tina, Aus tr." ia, Ben in, Bol iv i£, 

Brazil, Burma, Chad, Chile, Colombia, Costa Rica, Dominica, Dominican 

Republic, Ecuador, Egypt, Ghana, Guyana, Honduras, Hong Kong, Indonesia, 

Italy, Ivory Coast, Kuwait, Liberia, Malawi, Malaysia, Malta, Mexico, Morocco, 

Nicaragua, Pakistan, Papua New Guinea, ParalUay, Peru, Philippines, Puerto 

Rico, Senegal, Singapore, Spain, Switzerland, Swaziland, Thailand, Togo, 

Tunisia, Turkey, Cameroon, UrujJ.Jay, Zaire and Zamia. 

Fat" tew countries like Tanzania and USA, estimates of gross fixed capital 

formation at constant prices are not available at all. 

11le position in regard to implicit, price deflators tor the sample 

countries is reviewed below• 

' 
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Country National Accounts 
Sta tis tics Tab le 

l. Algeria NA 
2. Argentina 1.1 and 1.2 
3. Auscralia 1.1 and 1.2 
4. Austria 1.1 and 1.2 
5. Belgium 2 .9 and 2.10 
6. Bolivia 1.1 and 1.2 
7. llrazil 1.1 and 1.2 
8. Bulgaria NA 
9. Canada 2 .7 and 2.8 

10. Chile 1.1 and 1.2 
11. Coloni> ia 1.1 and 1.2 
12. Czechoslovakia 6a and 6b 
13. Denmark 2 .9 and 2.10 
14. Ecuador 1.1 and 1.2 
15. Egypt 1.1 and 1.2 
16. Ethiopia NA 
17. Finland 2.9 and 2.10 
18. France 1.1 and 1.2 
19. Germany, Fed. Rep. 2 .11 and 2 .12 
20. Ghana 1.2 and 1.2 
21. Greece 2 .9 and 2.10 
22. Hong Kong 1.1 and 1.2 
23. Hungary 6a and 6b 
24. India 2.9 and 2.10 
25. Indonesia 1.1 and 1.2 
26. Iran 2.9 and 2.1 
27. Italy 1.1 and 1.2 
28. Japan 2.9 and 2 .10 
29. Kenya 2 .9 and 2.10 
30. Korea, Rep of 2.9 and 2 .10 
31. Kuwait 1.1 and 1.2 
32. Malaysia 1.1 and 1.2 
33. Morocco 1.1 and 1.2 
34. Mexico 1.1 and 1.2 
35. Ne th er lands 2 .9 and 2.10 
36. Nigeria NA 
37. Norway 2 .9 and 2 .10 
38. Pak is tan 1.1 and 1.2 
39. Panama 2 .7 and 2.s 
40. Peru 1.1 and 1.2 
41. Philipp in es 1.1 and 1.2 
42. Portugal 2.9 and 2.10 
43. Singapote 1.1 and 1.2 
44. Swaziland l .1 and 1 .2 
45. Sweden 2. ll and 2. 12 
46. Thailand 1.1 and 1.2 
47. Tunesia 1.1 and 1.2 
48. Turkey 1.1 and 1.2 
49. Tanzania NA 
50. USSR NA 
51. U. K. 2.11 and 2. 12 
52. U.S.A. 1.1 and 1.2 
53. Venezuela 1.1 and 1.2 
54. Zambia 1.1 and 1.2 
55. Zimbabwe 2 .9 and 2.10 
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The above analysis shows that an imprcwed pri.~e deflator can be 

constructed for about 40 per cent of the countries in the sample. 

(a) Gaps in implicit price deflators·.- The gaJJS are of two types - (i) the 

price de tlator can not be computed tor some initial years ot the time series 

and (ii) the price detlator -:annot be comJ]Uted at all as the country concerned 

does not compiie estimates at constant prices. In the tirst case the pri f. 

deflator the implicit in stross value added ot manufacturin2 sector or in noss 

domestic product may be us2d after linking it with implicit price detlator of 

groi>s fixed capital formation. Jn other cases, as linking will not be 

possible, the implicit price deflator ot manutacturing value added or GDP is 

to be used as such. 

(b) Gall& in time series of gross fixed capital formation at constant prices·.

Es timates of gross fix.?d capitd formation at constant prices are based on two 

variables - curren:. price data of gross fixed capital formation and price 

deflators. Method for filling the gaps in the time series of price deflators 

has been dealt with above. Gaps in time ser'.'..es of gross fixed capital 

formation at current prices may be filled in two ways - direct estimation of 

missing fig;ures or first estimating figures at constant prices and thP.O 

converting them, it needed, into current prices with the help of price 

deflators. For obvious reasons the later method should be preferred over the 

former, as it eliminates at least one source ot variation in lhe variables. 

The method will have yet another adv an ta~. It would lead to the same results 

Wie th er estimation is done using data in national currency or in constant US 

dollar. 

Use of investment functions - A number of functions have already been 

evolved and tried in the Global and Conceptual Studies Branch. These 

functions are~ 

1) It • ay + by 
1 t t -

2) I • t c + ayt + byt - 1 

3) I • a +by_ + cl 
- 1 t ~ t 

4) I • t 
a + bit- 1 

5) I • t 
a + bt 

6) I • a + bt + ct2 + dt3 
t 

' 
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Yl.ere It is fixed capital formation at constant prices 

Yt is value added at constant prices 

Yt-l and It-l are the respective laJtged variables 

t is time 

A dance at data on Rross fixed capital formation however. will make it 

clear that there is hardly any branch of manufacturing where investment 

displays a stronst time trend. The last two functions may therefore not lead 

to usable estimates. Instead, the following two functions may be tried·. 

l) 1t = ayt + byt-1 + cyt-2 
2 > 1t = ayt+l + byt + cyt-1 

The parameters in the functions were estimated, usinst fi~res of Rross 

fixed capital formation in constant dollar which were obtained by deflating 

current price data by an overall price index implicit in stross fixed capital 

formation for the economy as a whole. Change in the data base on the lines as 

suggested in the preceeding paragrapu will Rive a new set of parameters. 

Betore undertaking exercise of actual estimation, it will be usetul to 

take stock of the available data on stross fixed capital formation at current 

prices. The position for sample countries is summerized below·. 

Co1.m try Period for which Hissing Years 
series is avail ab le. 

l. Algeria 1964 1969 1968 
2. Argentina All 
3. Australia 1963 1982 1971 
4. Austria 1969 1981 
5. Belgium 1963 1979 
6. Bolivia 1965 1977 1967. 1968 
7. Brazil 1963 1978 1970 
8. Bulgaria 1963 1982 
9. Canada 1963 1982 

10. Chile 1963 1979 
11. Coloai> ia 1963 1980 
12. Czechoslovakia 1963 1982 
13. Denmark 1963 1982 
14. Ecuador 1963 1979 
15. Egypt 1967 1977 
16. Ethiopia 1965 1981 1968 
17. Finland 1963 1981 
18. France 1963 1981 



19. 
20. 
21. 
22. 
23. 
24. 
1). 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 

Germany, Fed.Rep. 
Ghana 
Greece 
Hong Kong 
Hungary 
India 
Indonesia 
Iran 
Italy 
Japan 
Kenya 
Korea, Rep of 
Kuwait 
Malaysia 
Morocco 
Mexico 
Netherlands 
Nigeria 
Norway 
Pakistan 
Panama 
Peru 
Philippines 
Portugal 
Singapore 
Swaziland 
Sweden 
Thailand 
Tunisia 
Turkey 
Tanzania 
USSR 
U. K. 
U.S.A. 
Venezuela 
Zambia 
Zimbabwe 
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1964 
1963 
1963 -
1973 
1963 
1970 
1970 -
1963 
1965 
1963 
1967 -
1963 
1966 -.. 

y 
1963 
1963 
1963 
1963 -
1965 
1963 
1963 
1963 
1967 
1963 -
1968 
1963 

1963 -
1963 
1964 -
1969 
1963 
1963 
1974 
1963 
1963 

1981 
1968 
1980 
1980 
1982 
1978 
1980 
1980 
1981 
1982 
1971 
1980 
1977 

1981 
1982 
1978 
1982 
1976 
1979 
1973 
1979 
1980 
1981 
1981 
1982 

1981 
1981 
1974 
1982 
1981 
1981 
1979 
1974 
1980 

1978. 1979 
1974. 1975 

1976 
1974 

1975. 1976 

1964 ,1965 
1967 
All 
All 

1967, 1968 

1969 ,1970 

1967/68. 1972/73 

1964, 1970 
1967. 1978 

1969. 1974. 1975 

All 

1971. 1972 
All 

1964 • 1965 

1975 

AssuminR that 10 to 12 years data will lead to significant estimates of 

values of parameters in the investment functions. time series may be completed 

for many countries of the sample. This will leave AlReria, Ar2entina, Chana, 

Hong Kon~. India, Kenya, Malaysia, Morocco, Mexico (some branches), Pakistan, 

Peru and Thailand, where inves bllen t functions cannot be employed directly. Jn 

most of these countries only few branches are important either from the point 

of view of their contributions to manufacturin~ vdue added or Rrowth rates. 

For these branches investment functions •Y be borrowed from other countries. 

The remain intt branches may be a~ttrega ted and es ti•tes may be prepared on the 

basis of an aggregate function tor the region, sub-region or reterence 

country, and distributed, if needed, on the basis of average incremental 
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capital-output ratics. Table l gives an idea of branches which claimed hulk 

of goss fixed capital formation in the latest year of re par ting. 

Although investment patterns would have change:! in more recent years. 

traditional branches still occupy impor-tant places in the industrial structure 

of developing countries. The list may, however, be extended by includin1t fast 

gowing branches in each of these countrie11. 

TABLE 1-. Branches wtticn claimed bulk of manufacturin~ investment 

Country 

1. Algeria 
2. Ghana 
3. Hong Kong 
4. India 
5. Kenya 
6. Morocco 
7. Pak is tan 
8. Peru 

Latest 
reporting 
year 

1969 
1968 
1980 
1978 
1971 
1969 
1976 
1973 

ISIC branches 

311, 321, 323 I 361 
311, 313, 321, 322, 331, 
321, 322, 356, 381. 383 
321, 351, 371, 384 
311, 313, 355, 369, 381 
311, 321, 353, 369, 381 
3 11 I 32 l t 3 5 1 
311, 313, 321, 356 

5. Stock of Fixed Assets at Constant Pr ices 

5.1 Genoi!ral methods of estimation and the data 

352 

Percentage share of 
manufacturing gross 
fixed capital 
formation. 

51 
72 
65 
63 
78 
70 
61 
55 

Fixed assets here refer to repro~cible tangible assets such as 

residential buildings, non-residential buildinu, other construction works, 

land improvement and plantation and orchard developnent·, plants. machinery and 

equipment, and breeding stock, drau~t animals, dairy cattle and the like. 

For manutacturing sector, however, the most relevant categor-ies are 

non-residential buildings and other construction works and plants machinery 

and equipment. The Yearbook of National Accounts Statistics provides tor 

collection and compilation of statistics of stocks of reproducible fixed 

a11ets. Tables 2 .13 and 2 .14 relate to stocks of reproducible fixed auets, 

by type of ttoods and owner, in current and constant prices respect;_vely. The 

types of aood1 are (l) structures, divided into (a) residential buildinga, (b) 

' 
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non-residential i>uildinp and (c) other construction. (2) land impr<P.rement and 

plantation and orchard development. (3) producers' durable goods. classified 

into (a} transpart equipment, and (b) machinery and equipnent, and (4) 

breeding stock, dairy cattle, etc. Tables 2.15 and 2.16 provide information 

on stocks of fixed assets by kind of activity, respectively i.n current and 

constant prices. Kind of activity tollows 1-digit level of ISIC, that is. 

major div is ions. Thus for the manufactur inR sector as a whole data on stocks 

ot reproducible fixed assets can be obtained directly from these tables of the 

Yearbook of National Accounts Sta tis tics. However. a review of available 

statistics will iume~iately reveal that only five countries have provided data 

on stocks. with varyin~ de1tree of detail. '11lese countries are the followinR"• 

l. Germmy, Fed- Rep. Gross and net assets in Tables 2 .13. 2 .14. 
2 .15 and 2 .16. 

2. Japan Net assets in Tables 2.13 and 2.14. 

3. Sweden Gross assets in Tab les 2 • 14 and 2.16. 

4. U.K. Gross and net assets l.n Tables 2 .13. 2 .14. 
2.15 and 2 .16. 

5. U.S.A. Gross and net assets in Tables 2 .13. 2.14. 
2.15 and 2.16. 

'11lus. even for the manufacturing sector as a whole, information on stocks 

u available in respec~ of Germany. Fed. Rep •• Sweden, U.K. and U.S.A. only·, 

for other countries estimates have to be prepared by following the indirect 

method, popularly kn~ as "perpetual-inventory" method. The method is used 

to extrapolate bench-mark estimates of stock of tixed assets and even to build 

up the bench-mark data. Ideally, relatively detailed s ta tis tics on annual 

gross fixed capital tormation and expected lifetimes of use as well as annual 

price indices, classified according to type of fixed assets, and accordina to 

kind of economic acti~ity, are needed tor this purpose. In many countries 

detailed data on ~ross 'fixed capital formtion for a retrospective period long 

enough to apply the per;petual inventory method are however, not available. In 

those cases a rouah estimate has to be made of the capital stock in the first 

year tor wich capital tormation tigures are available. For Uruguay, 

Harber~er and Wisecarver !/ followed a simple method, assuming certain rates 

of depreciation and growth rate of stock of assets in the initial period of 

the time series of Rr
1

0H fixed capital formation. 'l1le method in brief is 
I 

based on the relationship -

!/ Arnold c. Harberaer: and Daniel L. Wisecarver, "Private and Social Rates of 
Return to Capital ,in Uruguay", Economic Develof!Dent and Cultural Change, 
Vol.25 (April 1977~, pp 411-45. 
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I • (d + r) K 
1

, where 
t t-

t denotes the middle year of a period of three years, 

I denotes annual investment in a given asset category, 

K denotes the year-end stock of that category of assets, 

d denotes the relevant depreciation rate, and 

r deootes the grC11i1th rate of capital stock during the three year period. 

This relationship simply indicates that the amount of Stross investment 

that occurs during a given year will consist ot two general components, (1) 

replacement, ri!presenting that capital which is lost dur inst the production 

process through year's depreciation (consl.lllption of tixed capital), and (2) 

growth of capital stock. The equation tells us that if ~ross investment in 

fixed assets is 15, say, and if we assume that the rate of depreciation is 10 

percent and that of growth of capital stock 5 percent, then we infer th'lt the 

initial stock of capital was 100. 

1bus, from the equation capital stock at the end of year t -

1t+l 
K =-

t d+r 
and stock at the end of year t+l 

Kt+l = (1-d) times stock at the end 
during t+l, that is 

1t+l ( (1-d) 
Kt+l = (l+d) d+r + 1t+l = \ d+r 

of year t plus investment 

l+r 1t+l = d+r 

Values of capital stock emerge readily as function of d, r, (dur in& the 

initial period), and successive values of I. It is also worth notina that 

aHuaptions regarding d and r which are to be made to build-up initial 

estimates of capital stock will have a diminishinR impact on calculations as 

the year of es ti•tion moves away trom the bench-mark year. 

Buildin~-uP of estimates of capital stock by perpetual inventory method 

thu1 involves two important steps·. 

(i) Setting-up of a bench-mark year. and 

(ii) Making uswaption regarding d and r for the initial period. 

' 
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It is considered that for the manufac\:uring sector a year at a distance of 

18 to 20 years would provide a good bench-mark. Thus, a bench-mark set at, 

say, 1961 should give usable estimates of capital stock at the end of 1981 and 

onwards. Need for making assmaptioc.; regarding d in the years other than the 

initial period will arue only if data on capital consumption are not 

available dirc.ctly as it is the case. The method alc;o presupposes the 

availability of figures of gross fixed capital formation at current prices if 

relevant price indices are available. otherwise at constant prices. 

As rates of depreciation and ~rowth of capital stock would normally be 

different for ditterent categories of assets it would be appropriate to 

prepare estimates of stocks, at least by two cateJPt>ries. namely Cl) 

construction works (non-residential buildings plus other construction works), 

and (2) plants, machinery and equipnent, including traniqport equipnent. 

However. only few countries provide the required details and in their absence 

proper weilhts would have to be assiWJed in the initial period to the two 

categor;.es of assets. 

Figures of capital stock are eompiled by following two concepts, "szross" 

and ''net". Gross capital stock represents the total volume of the existing 

physical prc.:ductive assets available in a country. It reflects the original 

new cost of capital revalued at a suitable conmon base reference year's 

replacement prices. Net capital stock on the other hand represents the 

cumulated "depreciated" value ot the existing gross stock of capital. Thus, 

the difference in the two concepts lies in the cu1a1lated capital consumption, 

that is, gross capital stoc:it minus cumulated capit.Jl consumption will give net 

stock of capital. Cross concept is useful in studies of capital as input in 

production, wile net concept is more relevant for estimation of replacement 

requirements ot capital stock. 

Before embarkinJt u;10n actual estimation of figures of capital stock it 

would be interesting and useful to analyse relations and behaviour of 

concerned variables in the economies for which data are directly available. 

Any general pattern emerging from the analysis would greatly help in making 

auumptions regarding d and r for the initial period. Table 2 Rives 

capital-output ratios, worked out from con.cant price data, for manufacturin~ 

sector of Germany Fed. Rep., Sweden and U.K. and U.S.A. Capital refers to 

gross stocks at the end of the year, while output is gross value added dur ina 

the year , both meaaured in constant pr ices. 
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TABLE 2·. Capital-output ratio in manufacturing sector 

Year Germany ied. Rep. Sweden U.K. U.S.A. 

1970 1.586 1. .750 2 .916 1.484 
1972 1.740 2.962 3.062 1.395 
H73 1.723 2.882 2.876 1.287 
1974 1.798 2.856 2.994 l.397 
1975 1.943 2 .989 3.292 1.554 
1976 1.836 3.126 3 .301 1.469 
1977 1.828 3.459 3.303 1.431 
1978 1.842 3.658 3.353 1.414 
1979 1.789 3.505 3.439 l.641 
1980 1.816 3.559 3.824 1.567 
1981 l.891 3.769 4 .10'> 1.582 

11te figures immediately reveal differences in the structures of 

manufacturing sector ot these countries. The ratio 1S the least in U.S.A. and 

hiJZhest in U.K. Also the fiRures sh cr11 that ca pita 1-outpu t ratio (IC~OR) has a 

tendency to increase over tine. In other words, capital stock grows faster 

than output. Capital outp0t ratio is influenced among other factors t-y 

changes in technology a higtu~r technology associated with higher 

capital-output ratio. As developinR countries endeavour to shift to h il!her 

levels of technology there is a tendency ot increds ing ICOR and consequentJy 

increasing capital-outpUt ratio may be expected in their case also. 

Further analysis in terms ot composition ot capital stocks and rates of 

capital consumption is likely to shed some more li~ht on ditfe~en-:es in 

capital-output ratios. This is done in Tables 3 and 4. 

Figures in Table 3 lead to two ~eneral observations. Fin1t, stocks of 

construction works constitute smaller part of total stocks, whether we go by 

"~ross" concept or "net" concept. Second, the share has a declininit trend, 

though sharper in some countries than others. 

Capital consumption does not seem to project a aeneral pattern. Its ratio 

1n terms of net capital stock reveal an increasing trend in the case of 

Germany Fed. Rep., and U.K., but a declinin~ trend in U.S.A. Jn terms of 

value added tendency to increase seems to be very weak. 

' 
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Data on capital consumption are not available separately for construction 

works and producers' goods. lbe combined data puts the average useful !ife of 

'lssets at about 16 years in U.IC. and 10 years in Germany and U.S.A. Thus, 

rate of capital consumption is llllch higher in the latter countries as compared 

with U.K., thou2h in terms of value added it is much closer. Thus, it may be 

said that rate of capital consumption in terms of value added would not be a 

guide to estimation of life span of fixed assets • 

Estimates of ca(-ital stock in the manufacturing sector~ An attempt is 

111Ade here to estimate fi1a1res of capital stock for few selected countries by 

following tbe perpetual inventory method as described in the preceeding 

section. Quality of estimates will obviously depend on quality and det&ils of 

available data. Only few countries provide break-down of gross fixed capital 

tormat1on into types of assets. Similarly, fil!llres of capital consumption are 

available in respect of very few countries only. Moreover, data on these 

variables are mostly at current prices. This raises the o'\eed of finding 

suitable price indices. Then, data on gross tixed capital formation and value 

added as available from the Yearbook of National Accounts Statistics and the. 

Yearbook of Industrial Statistics are generally at variance, partly due to 

differences in C'>Vera~ of establishments and partly due to differences in 

concepts. \ibatever figures of capital consumption are avail ab le, they are 

from Nati:mal Accounts Statistics. This poses the problem of linkin1t them 

with indu11 trial statistics. 

If figures of capital stock have got to be prepared at the 3-diait level 

of ISIC, tha only source of data on groas fixed capital formation in required 

details is the Yearbook of Industrial Statistics, which, however, does not 

con ta in figures of capital cons\IDption. Even the Yearbook of National 

Accounts Statistics does not provide data in such detail. Computation of 

price indices will be yet another problem. National Accounts Statistics 

?rovides statistics of aross fixed capital formation in current a'ld at 

constant prices at the most at 2-digit level ot ISIC. In view of many 

adjustments wtn.ch have to be carried out to available data as well as involved 

auumprions it would be only desirable to estimate figures of capital stock 

for the 1ranufacturina sector 81 a whole, at least to ~egin with. This 

exercise may be extended to 2-digit or 3-digit level of ISIC later M\en time 

uriu data on arou fixed capital for1111tion in constant prices h&1 been 

prepared at 3-di&it levels on the lines •• 1•111eated in the earlier section. 
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TABLE 3·. Share of construction works in ca2ital stocks ll. ot manufacturina 

sector ----
(Per cen ta ge) 

Year Gross Concept Net Concept 

FRG Sweden U.K. U.S.A. FRG U.K. U.S.A. 

1970 40 .7 45 .2 31 .2 45.8 44.2 32.8 44.6 
1972 39 .5 44.3 36.3 44.6 42 .5 32.4 43 .6 
1973 39.l 43.8 35 .8 43.8 4~.o 32.2 42.5 
1974 38.9 43.2 35.3 42.8 41.9 31.8 H. l 
1975 38.8 42.7 J4.8 41.7 41.9 31.5 40 .o 
1976 J8.8 42 .5 J4.4 40 .8 42.0 J 1.2 J8 .9 
1977 38 .7 42.2 34.0 39.6 41.8 JO .9 J7 .5 
1978 J8.8 42.l 3J.5 38 • .5 41.7 JO .6 J6 .5 
1979 39.0 42.0 JJ.2 37.2 41.4 J0.2 J5 .1 
1980 J8.8 41.8 J2 .8 J6.2 41.0 29 .9 J4.4 
1981 J8 .8 41.6 J2.6 J5 .4 40 .5 JO .O JJ.8 

TABLE 4o:. Sates 2/ of capital consumption of m4nufacturing sector 

As percent of nl!t capital stock As percent of value added 

Year FRGY U .K. U.S.A. FRG U. K. U.S.A. 

1970 9 .5 4.4 11.8 8 .4 7 .5 8 .9 
1972 9 .l 5 .2 11.9 9 .J 9 .o 8 .6 
197J 9.4 4.9 11.4 9.1 8 .9 8.2 
1974 9 .7 5 .0 9 .8 9 .4 10 .2 8 .7 
1975 10 .o 5.2 10 .o 10 .J 10 .5 8 .9 
1976 10 .2 5.4 10 .o 10 .o 11.0 8.J 
1977 10.J 5 .1 10.2 9 .7 10 .9 8.4 
1978 10 .5 5 .8 9 .9 9 .5 10 .9 8 .J 
1979 10 .7 5 .1 9 .1 9 .J 11.4 8 .1 
1980 5 .& 9 .7 lC .5 12 .7 9 .6 
1981 6.1 10.J 11.0 13 .1 10 .1 

Sourceo:. Ye.•rbook of National Accounts Sta tis ti.cs 1981 and 1982. 

!/ Capital stocks refer to the sum of stocks of construction works and 
producers' durable goods, both measurert in constant prices. 

!I Rates derived from data in current pr ices. 

3/ Data tor Germany, FR has been taken from Yearbook of National Accounts 
Statistic•, 1981. 1982 Edition of the Yearbook does not contain data on 
capital stock in current prices. 
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5.2 Description ot the estimation ot capital stocks for selected 

countries 

In the followina a detailed descriptions of the procedure followed in 

estimating the capital stock of Finland, Zimabwe, Coloabia, Turkey, Hungary, 

Chile, Ecuador, Panama, Republic of Korea, Philippines, and are presented in 

the order ot the calculation. 

First, the available s ta tis ti ca 1 information necessary for the estimation, 

i.e., time-series ot capital formation, price-indices, value-added, ar~ 

published together with their sources and then, the results of the 

estimation. In the explicit forms of the equations used in the estimation 

also are presented. 

l. Finland 

During 1960 - 1962, the value added in the manufacturing sector of Finland 

increased at an average rate of 7 .5 percent per annum. Assuming the same 

growth rate for capital stocks and a 9 percent rate of capital consumption (as 

in the Federal Republic of Germany), the estimate of capital stock of tixed 

assets at the en-~ of 1961 in 1975 prices will come to~ 

1 + 0.075 
K6l • C. 090 + 0 •075x 3307 where 3307 is tht: average yearly fixed 

capital formatfon during 1960-1962. 
• 21546 mill markkaa at 1975 prices. 

Once the bench-mark figure has been estimated, capital stocks at other 

points ot time can be computed by adding gross or net investment to the 

bench-mark figure. Thus, capital stock at the end of 1981 will work out·. 

Gross K81 • 21546 + 
1981 r gross fixed capital formation 
19€>2 

• 21546 + 92498 • 114044 mill markkaa at 1975 prices 

1981 
Net Ks1 • 114044 - 1~61 capital consumption 

• 114044 - 49739 • 64305 mill markkaa at 1975 orices 

' 
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The ti2ure of 2ross stock, however. needs sliRltt adjustment on account of 

capital consumption which has accumi•lated over a period of 21 years instead of 

11 years, the assumed average life of assets. The adjusted fiRUre will come 

to·. 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
19'i4 
1975 
1976 
1977 
1978 
1979 
1980 
198 l 

1971 
114044 - I capital consumption 

1961 

= 114044 - 20194 = 93850 mill markkaa at 1975 prices 

Table A~ Gross fixed capital formation in manufacturinit sector 

(mill Finnish Markkaa) 

GFCF in current 
. 1/ prices -

780 
1048 
954 
~59 

1119 
1273 
1347 
1159 
1307 
1676 
2553 
3124 
3340 
3515 
5704 
6499 
6279 
5962 
4810 
5730 
8460 
9833 

Implicit price index 

of GFCF g/ 

27 .1 
28.0 
28 .9 
31.3 
32.4 
34.2 
35 .1 
36 .9 
41.0 
43.1 
47 .7 
53.3 
60.2 
70 .7 
87 .J 

100 .o 
llJ .4 
113.8 
~26 .6 
134.8 
149 .5 
164.0 

GFCF 1n 1975 

prices 

2878 
3743 
3301 
3064 
3401 
3722 
3838 
3 141 
3188 
3889 
5352 
5861 
5528 
'1972 
-6534 
6499 
5687 
4816 
3799 
4251 
5659 
5996 

1/ Induatrial Statistics 
2t National Accoun t1 
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Table B·. Net tixed capital tormation in manufacturing sector 
(mi 11 Finish Mar kaa ) 

Year Value added Capital Capital NFCF in 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

in current Consumption Consumption 1975 r>rices 
pric:es Y in current in 1975 

prices 
(10% ot value 
added) 

3722 372 1373 1505 
4190 419 1496 2247 
4426 443 1533 1768 
4590 459 1466 1598 
5200 520 1605 1796 
5620 562 1643 2079 
6040 604 1721 2117 
6650 665 1802 1339 
8260 826 2015 1173 
9730 973 2258 1631 

11340 1134 2377 2975 
12140 1214 2278 3583 
14470 1447 2404 3124 
17910 1791 2533 2439 
25040 2504 2878 3656 
27050 2705 2705 3794 
30780 3078 2788 2899 
32800 3280 2649 2167 
37940 37~4 2997 802 
45840 4584 3401 850 
53500 5350 3579 2080 
59180 5918 3609 2387 

Sources~ UNIDO data base tor GFCF in current prices and value added in 
current prices~ Yearbook of Nt;tional Accounts Statistics 
(various issues) tor derivatio,. o t implicit price indeJries of 
CFCF in manutacturina sector. >arbook of National Accounts 
Statistics does not provide 'l capital consumption in 
manufacturing sector. The seri, current prices has been 
computed on the ass\IJlption that capital consumption is 10 
percent of value added. The constant price estimates have been 
obtained by detlating the current price figures, using the 
implicit index of GFCF. 

!f Indus trial Statistics 

' 
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2. 2.iui>abwe 

Some issues of the Census of Production provide information on the book 

value of fixed assets. Analysis ot data shows that in the early sixties the 

average useful lite of land and buildings was about 33 years. that of plant 

and machinery about 10 years and ot vehicles 3.5 years. However. most of 

rePOrted balance sheet figures reflect a cumulation of historical prices and 

as such do not represent current replacement values of assets. In the absence 

of any objective basis for fixing useful life of different categories of 

assets it is assumed though somewhat arbitrarily, that buildings and other 

construction works had an economic life span of 60 years and machinery and 

equipment, including vehicles, a lite span of 16 years. It is also asslDDed 

that in early sixties stocks of fixed assets in the form of land and bui ldinRS 

constituted 40 percent of total stocks of the manufacturing sector. Thus 60 

percent of total stocks were in the form of machinery and equipnent. As there 

is no depreciation ot land, we have to exclude it from the wintage of capital 

assets. before we set to prepare an estimate of the rate of capital 

consumption during 1960 - 1962. Again there is no basis for making adjustment 

for land. It is, however, considered that in the early sixties the value of 

land should not have made more than 33.3 percent of land and buildings or l3 

percent of total stocks of assets. These assumptions lead to the followin2 

calculations of capital consumption on a linear scale·. 

(1) yearly capital consumption of construction works = 30 = 0.5 

60 

(2) yearly capital consL1Dption ot machinery and equipment• 60 • J.75 
16 

(3) Total capital consumption~ o.5 + 3.75 • 4.25, putting the 

average useful life of reproducible assets at about 21 years. 

As, however, data on shaTe of land in capital formation are not available, 

estimates ot stocks of a88ets would have to be prepared, inclusive of land. 

The rate of capital consumption in 1961 the bench-mark year of our 

calculations - can roughly be taken as 4.25 percent per annum of total stocks. 
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Manufacturing value added in Zid>abwe increased by 10 .2 percent in 1961 

over 1960. However, the growth rate slowed down to 6.1 percent in 1962. In 

1963 value added declinP.d below the level of 1962 by 1.6 percent. We can thus 

put the average growth rate of value added in early sixties at 5 .O percent per 

annum. Assumin~ the same growth rate for capita 1 stock the bench-mark fi RUre 

will work out as 

= 1 + 0.0500 
0.0425 + 0.0500 x 55, where 55 is the avera2e yearly capital 

formation during 1960-1972. 

= 624 mill Zim. dollars at 1975 prices 

From the bench-mark estimate we can prepare the estimate of gross stocks and 

net stocks at the end of 1981. '111us 

1981 
Gross 'st = bench-mark estimate + 19~2 gross fixed capital formation 

= 624 + ll50 = 1744 mill Zim. dollars at 1975 prices and 

1981 
Net K81 = gross K

81 
- 19~1 capital constDption 

= 1774-651 = ll23 mill Zim. dollars at 197~ prices. 

Use of the above figures, however, need some caution. First, land which 

is included LO the estimates of stocks is not a reproducible asset. According 

to national accounts concepts neither it should be included in the estimates 

of ca pi ta 1 torma t ion. Therefore, in cross-country studies or in working out 

i·eplacement requirements ot capital stocks this factor should be borne in 

mind. Second, assumptions made in the preceeding paragraphs J)Ut the avera2e 

lite of assets at 21 years. In out calculation ot gross stock at the end of 

1981 we have also included depreciation for 21 years. Any variation in the 

lite span of assets would make the tigure either an over-estimate or an 

under-estimate. 
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TABLE A·. Gross fixed capital formation 1/ in the -nufacturing sector 

(aill Zillbabwean Dollars at 1975 prices) 

Year CFCF in current 
. 2/ 

irices -

1960 33.6 
1961 33.1 
1962 23.3 
1963 29.6 
1964 14.2 
1965 13.8 
1966 15 .6 
1967 17 .5 
1968 34.4 
1969 34.3 
1970 32.2 
1971 38.5 
1972 42.2 
1973 73.0 
1974 102.2 
1975 124.6 
1976 79.3 
1977 57.3 
1978 45.2 
1979 50 .7 
1980 123 .6 
1981 205.2 

Iaplicit price index 

ot GFCF y 

55 .o 
55 .3 
56.1 
57.4 
57 .6 
57 .9 
59.8 
59 .9 
60.7 
61.3 
66.7 
71.9 
94.8 
76 .1 
88.l 

100.0 
112.0 
120.0 
127 .6 
151.5 
171.9 
208.6 

CFCF in 1975 

prices 

61.1 
59 .9 
41.5 
51.6 
24.7 
23.8 
26.1 
29.2 
56.7 
55.9 
48.3 
53.5 
44.5 
95.9 

116 .o 
124.6 
70.8 
47 .7 
35.4 
33.5 
71.9 
98 .4 

!/ It refer• to ''net capital expenditure" a• aiven in Census of Production. 
The Ceaeus uees thf! ter• "net" to -an total capital expenditure after 
deductina eale value of aHete sold out during the year. The fit1aarea are 
thue P'OH of capital consamptioa, that ie, they are eati•tes of p-oes 
fixed capital for•tion. 

!/ Industrial Statistics 

~I National Accounte 
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Table B·. Net tixed capital tonaation in the .aanufacturing sector at 1975 

prices (mill Zimbabwean dollars) 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Capital 
Consumption 
in current 
prices 

8.2 
10.0 
12.3 
11.5 
10 .9 
12.3 
12.8 
12 .9 
14.3 
16 .5 
20.2 
23.5 
26 .6 
31.0 
38.2 
42.4 
43.4 
46 .6 
48.2 
58 .o 
76 .1 
95 .1 

Capital 
Consumption 
in 1975 

14.9 
18 .1 
21.9 
20 .0 
18 .9 
21.2 
21.4 
21.5 
23.6 
26 .9 
30.3 
32.7 
28 .1 
40 .7 
43 3 
42.4 
38 .1 
35 .5 
37 .8 
38.3 
44.3 
45 .9 

NFCF in 
1975 prices 

46.2 
41.8 
19 .6 
31.6 
5 .8 
2.6 
4 .7 
7 .7 

33.l 
29.0 
18 .o 
20 .8 
16.4 
55.2 
72 .1 
82.2 
32.l 
12. 2 
(-)2.4!1 
<->4.8!' 
27 .6 
52.5 

Source~ Gio·cr figures are from Census of Production (various issues), 
Central Statistical Oftice, Zimbabwe, tigures of capital 
consumption for some years have been cul led out from Census of 
Production, tihile for others they have been estimated by linking 
capital consumption to value added·, price index for 1969 throusi:h 
1981 is implicit index in the tigures of GFCF of manufacturing 
sector at current and constant prices. For back years it is 
based on GFCF of the economy as a who le, 1 inked at 1970 • 

!/ Ne~tive va1ues of net fixed capital formation in 1978 and 1979 are not 
considered abnormal, though not very likely. 
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J. Colombia 

Yearbook of National Account Statistics does not provide in formation on 

capital consumption tor the 11anutacturing sector. Capital consumption in 

Chile and Venezuela in the Seventies constituted about 10.5 percent of value 

added at current prices. If, however, the same rates of capital concuaption 

are applied to Cololllbia, ve arrive at neRative fi(!Ures of net capital 

formation for most ot the years. Apparently, the rate oi capital consLDption 

in that country should have been auch lower. Jn case of Colombia. therefore. 

we use the alternative method, that is, capital cons ... ption is to be estimated 

on the basis of assum~ions about the life span of capital assets. 

Extension ot assuaptions which were made in case of Z.illlhabwe to Colombia 

will give a rate of capital consumption of 4.42 pecent per annum. Value added 

ot the manufacturing sector of Colombia was increasing at a rate of about 5 

percent per annum in early Sixties. Assuming the same strovth rate of capital 

s todt the bench-mark figure works out as 

1 + 0.050 
K61 = 0.0442 + 0.050 x 4458, vhere 4458 is the average yearly 

fixed capital formation in 1960-1962. 

= 4961 mill pesos in 1975 prices. 
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Table A·. Gross tixed capital formation of the manufacturing sector 

(mill Pesos) 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1976 
1979 
1980 
1981 

GFCF in current 
prices !/ 

525~/ 
603~/ 
6634/ 
774 

1248 
1632 
2095 
2367 
1833 
2463 
2847 
4189 
3941 
4903 
4345 
5531 

13213 
19552 
16079 
24415 
23198 
36881 

Iaplicit
3
,rice index.~/ 

of GFCF -

12.3 
13.3 
14.5 
18 .5 
19 .8 
22 .7 
27 .6 
31.0 
34.4 
37 .9 
41.1 
46.2 
51.0 
59 .9 
82.7 

100 .o 
121.5 
160.4 
198 .9 
251.2 
318 .8 
398 .6 

GFCF in 1975 
prices 

4268 
4534 
4572 
4184 
6303 
7189 
7591 
7635 
5328 
6603 
6927 
9067 
7727 
8185 
5254 
5531 

10875 
12190 
8084 
9719 
7277 
9253 

Source·. UNIDO data base for CFCF of manufacturing sector·, Yearbook of 
National Accounts Statistics tor deriving implicit pr ice index. 

y Industrial Statistics 

2/ Implicit price index of CFCF for 1970 throu,ill 1981 is based on current 
price values and 1975 price values of tixed investl!lent, excluding 
residential buildinu, of the whole economy. For other years it is based 
on total grou tixed capital tor•tion of the economy. 

21 National Accounts 

'!_/ UNIDO data bHe or Yearbook of Indu11:rial Sta tis tics does not provide 
figm"es of grou tixed capital informtion for 1960 through 1962. They 
have been e1timated in current prices, usinJt avera~ ICOR. 
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Estimates of capital consumption and net capital stocks are worked out in 

Table B, which also gives tigures of gross stock in 1975 prices. 

Table B·. Es tinates of capital consuaption and capital stocks of 

the manufacturing sector in 1975 prices 

(mill Pesos) 

Year Capital 
Consuapt ionl/ 

Gross Stocks Net Stocks 

1960 
1961 2021 49691 47670 
1962 2107 54263 50135 
1963 2216 58447 5:! 103 
1964 2303 64750 56103 
1965 2480 71939 60812 
1966 2688 79530 65716 
1967 2905 87165 70445 
1968 3114 92493 72659 
1969 3203 99096 76059 
1970 3362 106023 79624 
1971 3703 115090 84988 
1972 3952 122817 88763 
1973 4127 131002 92821 
1974 4316 136256 93759 
1975 4360 l.+ 1787 94930 
1976 4414 152662 101391 
1977 4715 164852 108866 
1978 5062 172936 111888 
1979 5203 182635 116384 
1980 5412 169932 118269 
1981 5500 199185 122049 

It may be emphasized once again that the reliability of estimates of 

capital stock by the perpetual inventory method increases as the year of 

estimation moves away from the bench-mark and as such the estimate fo:r 1981 

only, may be usable. 

'!/ For the years 1960-1970 capital consumption has been taken as 4.42 percent 
of net •tock of a••ets, as•uming stocks of construction works to form 40 
percent of total stocks. For later years, however. the proportion has 
been reduced to 35 percent. r.eepin& lite span of assets unaltered. 
Capital consumption rate works out 4.65 percent of stock. 
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4. Turkey 

The value added of the manufacturing sector of Turkey rettistered a fast 

growth rate of about 10 percent in early Sixties. Assuming the same growth 

rate of fixed assets and maintaining other assumptions reRarding the life span 

of assets and their composition as in Ziai>abwe. the bench-mark figure of stock 

of fixed assets will come to~ 

1 + 0.1000 
3582. vhere 3582 is the average fixed K61 = u.0425 + 0.1000 x 

capital formation during 1960-1962. 

= 27651 mill Liras in 1975 prices. and 

Gross K81 = 27651 + 1281 gross fixed capital formation l: 
1962 

= 27651 + 240886 = 268537 mill Liras in 1975 prices 

Net K81 = 268537 - 1981 capital consumption l: 
1962 

= 268537 - 105157 = 16338o mill Liras in 1975 prices. 

The Yearbook ot National Accounts Statistics does :int provide for Turkey 

any in formation on capital consl.lllption ot the manufacturing sector. Some 

issues ot the Yearbook, however, contain data on capital consumption for the 

"'1ole economy. Analysis shows that in Turkey ca~·ital cons&Dption constituted 

about 6 percent of GDP. Assuming the same rate of capital consumption in the 

manufacturing sector figures of net tixed capital formation have been worked 

out in Table B. 
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Table A~ Gross tixed capital formation of the manufacturing sector 

(mill Lira) 

Year GFCF in current Impli~rice index.!/ GFCF in 197 j 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
197 l 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
198 l 

prices '!_/ at GF prices 

537 230 2335 
548 23.5 2332 

1465 24. l 6079 
1115 25 .5 4773 
2073 25 .9 8004 
1626 27 .9 5828 
1666 31.2 5340 
2222 33.3 6673 
2491 33.9 7348 
1969 34.6 5691 
4094 40 .o 10235 
5033 'l/ 49 .5 10167 
6054 'l/ 51.l 11847 
9243 61.2 15103 

10693 78 .1 13691 
14904 100 .o 14904 
17123 101.5 16870 
22283 103.6 21509 
30437 141.4 21525 
51944 226.2 22963 
72220 465 .5 15515 

133018 790 .8 16821 

Sourceo:. llfIOO data base for GFCF in current prices for 1963 through 
1981. excluding 1971 and 1972; Yearbook of Industrial Statistics 
for 1960 through 1962. 

!f Indus trial Statistics 

2/ Implicit price index of GFCF for 1973 through 1977 derived from current 
and 1973 price values ot gross fixed capital formation in •ch inery and 
equipaaent in the economy. while for other years it is ba"led on total GFC'!F 
in the economy. 

·~_1 CFCF for 1971 and 1972 estimated on the basis of average ICOR. 



Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
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Table B·. Net tixed capital tormation of the manutacturing sector 

(mill Liras) 

Capital 

Consumption 

in current 

prices 

372 
414 
462 
398 
483 
694 
783 

1094 
1228 
1168 
1708 
2106 
2513 
3298 
4521 
5265 
6752 
8808 

14274 
22122 
42720 
68640 

Capital 

Consumption 

in 1975 

prices 

1617 
1762 
1917 
1561 
1865 
2487 
2510 
3285 
3622 
3376 
4270 
4255 
4918 
5389 
5789 
5265 
6652 
8502 

10095 
9780 
9177 
8680 

NFCF in 

1975 prices 

718 
570 

4162 
3212 
6139 
3341 
2830 
3388 
3726 
2315 
5965 
5912 
6929 
9714 
7902 
9639 

10218 
13007 
11430 
13183 
6338 
8141 
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5. Hungary 

Manufacturing value added in Hungary was increasing at a rate of about 7 .5 

percent per annum in early Sixties. Assuming the same rate of growth of 

capital stock and takin~ 16 years average life of assets (same as in the U.K.) 

the figure of stocks at the end ot 1961 will work out·. 

~1-
1 + 0.0750 

x ll .8. 
0.0625 + 0.0750 

where 11.8 is the averafJe 1tross fixed capital formation during 1960-1962. 

• 92.3 billion torints at 1975 prices and 

1981 
Gross ic.. 1 = 92.3 + i:

6 
gross fixed capital formation 

-lS 19 2 . 

= 92.3 + 612.7 = 705.0 billion forints at 1975 prices. 

lbe figure, however, needs some adjustment. As the average life of assets has 

been assumed 16 years, capital consumption should cumulate only over that 

period and, theretore, cumulated capital r.onsllDption over the period 1961-1965 

should be taken out from the above figure. '11lus the adjusted figure of gross 

capital stock at the end ot 1981 will come to~ 

Net capital stodc at the end of 1981 will be 

1981 
Net K81 • 705.0 - 19~1 capital consumption 

• 705.0 - 388.3 • 316.7 billion forints at 1975 prices. 

It should be noted that two sources ot data, namely, industrial statistics 

and national accounts statistics reveal large differences in the fi aures of 

gross fixed capital formation, the former giving llllCh lower figures. 

'11leretore, figures of capital consumption based on national accounts 

statistics would be over-estimates or under-estimates and should be adjusted. 

'11le adjustment carried out on the ba1h of value added (net material i-roduct) 

gives an estimate of net capital stock equal to·. 

Net K81 • 310 .7 - 10 .5 • 300 .2 bill ion for in ts at 1975 prices 



Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
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Table A~ Gross tixed capital tormation ot the manufacturing sector 

(000 bill forint) 

GFCF in current 
prices Y 

9 .5 
9 .5 

11.l 
11.5 
12.3 
11.6 
14.2 
18 .9 
15 .5 
20 .1 
23.4 
27 .8 
30 .9 
31.l 
33.9 
38 .8 
43.l 
56 .5 
59 .1 
56 .o 
44.8 
42.6 

Implicit price index 
ot GFCF in industrial. 
activity (1975•100) 

86 .6 
84.8 
83.8 
82 .7 
82.7 
78 .8 
77 .l 
75 .5 
86.6 
87 .1 
88.4 
89.3 
92.2 
94.6 
97 .2 

100 .o 
103.2 
107 .4 
110 .4 
113.4 
114.7 
115 .1 

GFCF in 1975 
prices 

11.0 
11.2 
13.2 
13 .9 
14.9 
14 .7 
18 .4 
25 .o 
17.9 
23 .6 
26 .5 
31.1 
33.5 
32 .9 
34.9 
38 .8 
41.8 
52 .6 
53.5 
49.4 
39 .1 
37 .o 

!f Industrial Statistics 
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Table B·. Net fixed capital tormation of the manufacturing sector 

(000 bill Forint) 

Year Capital Capital 
Consumption Consumption 
in current in 1975 
prices prices 

1960 7 .8 J .6 
1961 8 .J 2.9 
1962 9.1 4.1 
1963 9 .(\ 4.1 
1964 10 .6 4.3 
1965 il.8 2.9 
1966 12 .7 5 .1 
1967 13.6 11.4 
1968 14.6 3.3 
1969 15 .J 8 .J 
1970 16 .o (, .:; 
1971 16 .9 9 .6 
1972 18 .o 13 .8 
1973 19 .1 14 .4 
1974 20 .2 12 .7 
1975 21.8 17 .o 
1976 23 .6 18 .2 
19:17 25 .o 27 .6 
1978 27 .3 26.2 
1979 29.l 20 .3 
1980 31.6 7 .5 
1981 33.9 3.1 

Source~ UNIDu csa ta base and Yearbook of Industrial Stat is tics tor GFCF·, 
Yearbook of Accounts Sta tis tics for implicit price index of GFCF 
in industrial activity. 

Note"O Figures of capital consumption have been det ived from constant 
price data ot gro•• fixed capital tormation and net fixed capital 
format ion as available from Yearbook of National Accounts 
Statistics. They are thus unadjusted for ditterences in coverage 
of establishments for industrial statistics. 
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6. Chile 

Assumin)it a growth rate of 7 .5 percent per annum of capital stock in early 

Sixties, based on the value added Rrowth rate and the same use tul lite as in 

Colonbia, the estimate of capital stock of fixed assets of the manufacturing 

sector at the end of bench-mark year 1961 will be equal to·. 

1 + 0.0750 
K61 = x 512, 

0.0442 + 0.0750 

where 512 is the average gross fixed capital formation in 1960-1962. 

= 4617 mill pesos in 1975 prices 

On this basis, the estimate of fixed capital stock at the end of 1981 comes to·. 

1961 
Gross K81 = 4617 + 19~2gross fixed capital formation 

=4617 + 16968 = 21585 mill pesos in 1975 prices. 

Figures of capital consumption in the manufacturing sector are available 

for the period 1974 - 1981 from the Yearbook of National Accounts Statistics. 

A quick analysis of the figures shows that during this period capital 

consumption contributed 10 percent on an average to Rross value added. 

Application of this rate uniformly throughout the period makes net fixed 

capital formation negative for most of the years - a situation not tenable on 

practical grounds. Therefore, figures ot capital consunption ot the Yearbook 

of National Accounts Statistics were rejected. Instead, estimates of capital 

consumption were obtained by following the technique used in case of 

Co lout> ia. These estimates along with figures of net fixed capital formation 

are given in Table B. 



Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
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Table A·. Gross tixed capital tormation of the manutacturing sector 

(mill Pesos) 

GFCF in current 
. 1/ 

prices -

0 .024 
0 .053 
0 .075 
0 .llO 
0 .173 
0 .284 
0 .401 
0 .590 
1.04 
1.34 
1.47 
1.62 
2.88 

32.33 
64.00 

934 .oo 
1708 .oo 
2745 .oo 
6994.00 

12887 .oo 
21113.00 
26738 .oo 

Implicit price index 

of GFCF (1975=100) 

0 .00532 
0 .01273 
0.o1359 
0 .02079 
0 .03160 
0 .04093 
0 .05354 
0.06627 
0 .08632 
c. ll927 
0 .16 
0.14 
0.43 
2.16 

19 .20 
100 .o 
319 .6 
621.9 
989 .4 

1360 .1 
1735 .7 
2019 .J 

GFCF in 1975 

prices 

450 
534 
551 
529 
547 
694 
749 
890 

1205 
ll24 
919 

ll57 
670 

1497 
333 
934 
534 
441 
707 
947 

1216 
1324 

!/ Industrial Statistics 



Year 

196 l 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
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Table B·. Net tixed capital formation ot the manutacturing sector 

(mill Pesos) 

Capital 
Consumption 1/ 
in 1975 
prices 

196 
210 
224 
238 
257 
278 
304 
342 
375 
398 
451 
461 
507 
499 
519 
519 
515 
524 
544 
574 
607 

Net fixed capital 
formation in 1975 

prices 

338 
341 
305 
309 
437 
471 
586 
863 
749 
521 
706 
209 
990 

(-)166 
415 

15 
(-)74 

183 
403 
642 
717 

Net capital stock of fixed assets at the end of 1981 will be equal to 
1981 

Net K91 • 21585 - 1fl;1 capital consWDption 

• 21585 - 8542 
• 13043 mill pea.os in 1975 prices 

1/ For 1961 throu~ 1970 capital con•umption rate has been taken at 4 .42 
percent per annm, while tor other years it is 4.65 percent of net 
capital stock of fixed assets. 
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7. Ecuador 

The manutacturinst value added in Ecuador in early Sixties increased at an 

average rate of 4 percent per annum. Assuming the rate of growth of capital 

stock also at 4 percent and keeping the assumptions of life soan and 

composition of assets the same as in Zimbabwe, the capital stock at the end of 

1961 will be-;. 

l + 0.0400 
~l = x 749 .7. 

0.0442 + 0.0400 

"1ere 749 .7 is the average gross fixed capital formation in 1960-1962. 

• 9260 mill. sucres in 1975 prices, and 

1981 
Gross Kai = 9260 + 1~62 ~ross fixed capital formation. 

The fit.urea of capital consumption for Ecuador are not available. They 

can be worked out on the basis of the assumption made above. This has been 

done in Tab le B. 

The estimate of net capital stocks at the end of 1981 will be-. 

1~81 . 
Net K81 • 61912 -

1961 
capital consumption 

• 61912 - 18643 • 43269 mill sucres in 1975 prices 

It my be noted that in the case of Ecuador rate ot growth ot fixed 

capita 1 formation u thered momentum in the Seventies. Therefore, the 

cumulated capital consumption is a small proportion of either gross capital 

stock or net capital stock in comparison with what it works out in other 

developing cot.mtr ies. 
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Table A·. Gross tixed capital tormation ot the manutacturing sector 

(mill Sucres) 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

GFCF in current 
prices Y 

21811 
2351/ 
2251/ 
243 
308 
288 
365 
485 
607 
840 
905 
605 
960 

1443 
2501 
3152 
3962 
5606 
6831 
7703 

13245 
153381/ 

!I Industrial Sl:8tistics 

GFCF _p;ice 
indexY 

28.2 
29.6 
30.) 
31.5 
32.6 
33.8 
35.1 
36 .9 
38 .1 
38.4 
43.0 
47.3 
59 .9 
68.2 
83.5 

100 .o 
116 .6 
134.6 
151.5 
168 .2 
198 .2 
230 .1 

'l,/ Based on GFCF in the economy as a whole. 

1/ Estimated on the buis of average ICOR. 

GFCF in 1975 
prices 

773 
794 
682 
771 
945 
852 

1040 
1314 
1593 
2187 
2105 
1279 
1603 
2116 
2995 
3152 
3398 
4164 
4509 
4580 
6683 
6666 
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Table B·. Net tixed capital tonaation ot the manutacturing sector 

(•ill Sucres) 

Year Capital NFCF 
Consumption in 1975 prices 
in 1975 prices 

1961 392 402 
1962 404 278 
1963 420 351 
1964 442 503 
1965 459 393 
1966 484 556 
1967 519 795 
1968 565 1028 
1969 633 1554 
1970 695 1410 
1971 756 523 
1972 794 809 
1973 852 1264 
1974 948 2047 
1975 1046 2106 
1976 1150 2248 
1977 1284 2880 
1978 1427 3082 
1979 1567 3013 
1980 1795 4888 
1981 2011 4655 

Source: UNIDO data base for gross fixed capital tormation in current pricesi 
Yearbook of National Accounts Statistics for derivation of CFCF index 
of prices. 



8. Panama 

The manufacturing value added in Pana.a relti,stered an annual increase of 

16 percent during the early Sixties. Assu•ing the saae growth rate for 

capital stock during the period and aaintaining other assuaptions as 1.n 

Zillhabwe. the estimate ot capital stock at the end of 1961 will work out to~ 

1 + 0.1600 
K = x 958 • 
61 0.0442 + 0.16oO 

\!here 958 is the average gross fixed capital formtion during 1960-1962. 

• 54.421 aill balboas in 1975 prices. and 

1981 
Gross Kat = 54.421 + 19~2 gross fixed capital foraation 

= 54.421 + 716 .102 = 770 .523 mill. balboas in 1975 prices. 

lbe estimate of net capital stock •Y be computed on Ebe lines as in 

Ecuador. 



I Year 

I 1960 
I 1961 
I 1962 
I 1963 
I 1964 
I 1965 
I 1966 
I 1967 
I 1968 
I 1969 
I 

1970 
1971 

I 

I 1972 
I 1973 
I 1974 
I 1975 
I 1976 
I 1977 
I 1978 
I 1979 
I 1980 
I 1981 

Table A·. Gross fixed capital formation of the manutacturing sector 

(000 Balboas) 

GFCF in current ~FCF ,-;ce GFCF in 
~ices !/ 1nde~ prices 

3185 63.5 5016 
6821 65 .4 10430 
8655 65 .1 13295 
9515 64.0 14867 
9597 65 .6 14630 

10146 65 .4 15514 
15978 66 .8 23919 
26539 68.0 39028 
13402 68.4 19594 
12060 69 .5 17353 
23056 73.2 31497 
22575 84.5 26716 
28911 70.3 41125 
49785 80 .5 61845 
34367 89 .5 38399 
32866 100 .o 32866 
35198 109.3 32203 
87394 126 .6 69032 

128731 151.4 85027 
51122 154 .4 33110 
71079!/ 156 .J 45476 
99273 163 .s 60606 

'l/ Industrial Sta tis tics ,-

1975 

'21 ,_ Implicit price index of GFCF is based on current and constant price values 
of GFCF of the manutacturing sector. 

:ii GFCF fiaures for 1960, 1961 and 1962 are not available in the Yearbook of 
Industrial Statistics. Figures as given in the Yearbook of National 
Accounts Statistics have been adopted without any adjustment. 
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9. Republic of Korea 

The manufacturing value added in Korea has been nowing at an annual rate 

ot 6 .5 percent in the early Sixties. Assuming the same rate ot growth of 

capital stock during that period and keeping other assumptions unaltered, we 

get capital stock at the end ot 1961 equal to·. 

y 

1 + 0.0650 
K61 = x 62 .O. 

0.0442 + 0.0650 

"1ere 62.0 is the average yearly gross fixed capital formation in 1960-1962. 

= 604.70000 mill wons in 1975 prices, and 

1981 
Gross Kat = 604.7 + 1982 gross fixed capital formation 

= 604.7 + 14592.1 ""15196.8000 mill won in 1975 prices. 

Table A. Gross fixed capital tormation ot the manufacturing sector 

(bill Won) 

Year GFCF in current GFCF price GFCF in 1975 
prices !I index prices 

1960 5 .3 8 .8 60.2 
1961 7.0 12 .7 55.l 
1962 10 .o 14 .1 70.9 
1963 13.2 15 .6 84 .6 
1964 19 .2 19 .9 96 .5 
1965 ~() .5 24.1 126 .6 
1966 22.0 27 .9 78 .9 
1967 48.2 30.3 159. l 
1968 69 .o 31.3 220 .4 
1969 124.2 31.4 395 .5 
1970 106 .5 35 .2 302.6 
1971 169.4 37 .o 457 .8 
1972 255.2 42.0 607 .6 
1973 575 .o 55 .5 1036 .o 
1974 588.8 79 .o 745 .3 
1975 837 .9 100 .o 837 .9 
1976 1118 .3 104 .7 1068 .1 
1977 1335.4 118 .1 1130 .7 
1978 1820 .4 126 .6 1437 .9 
1979 3393 .9 144 .8 2343 .9 
1980 3457 .2 190 .4 1815 .8 
1981 3804.4 241.4 1576 .o 

Source~ UNI DO data base for GFCV~ Yearbook of National Accounts for 
derivation of implicit price inrlax of GFCF. 

Industrial Statistics. 
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10. Philippines 

The manufacturing sector of Philippines registered a Jtrowth of 7 .5 percent 

per annum in the early Sixties. Taking the same growth rate for capital stock 

during that period and keeping other assumptions of Zimabwe in tact. the 

figure of capital stock at the end of 1961 will work out as·. 

1 + 0.0750 
K = x 1186, 
61 0.0442 + 0.0750 

where 1186 is the average yearly gross fixed capital formation in 1960-1%2. 

= 10696 mill pesos in 1975 prices. and 

1981 
Gross K... 1 -= 10696 + I Jtrnss fixed capital formation 

-11 1962 

=- 10696 + 54025 = 64721 mill pesos in 1975 prices. 



Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
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Table A. Gross fixed capital formation ot the manu tacturing sector 

(mill Pesos) 

GFCF in current GFCF pd.ce GFCF in 1975 
Pl" ices !./ index prices 2/ 

241 23.3 1034 
382 29.3 1304 
432 35.4 1220 
341 30.5 1118 
409 31.6 1294 
453 32.4 1398 
602 33.5 1797 
698 34.7 2012 
668 35 .6 1871 
818 37 .0 2211 

1341 46 .9 2859 
1179 52.0 2267 
1718 55.2 3113 
1462 68 .o 2150 
2131 82.9 2571 
3296 100 .o 3296 
2526 108 .5 2328 
3026 111.8 2707 
4465 113.0 3951 
5440 126 .8 4290 
8915 145 .7 6119 
8721 159 .9 5454 

Source-. UNIDO data base for GFCF; Yearbook of National Accounts 
Statistics for derivation of implicit price index. 

!f Industrial Stat is tics. 

2/ Price index for 1970 through 1980 is based on current and constant price 
values ot GFCF in producer's durable goods, while for other years it is based 
on GFCF for the economy as a whole, linked at 1970 and 1980. 
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5 .J Suggestions on the possible improvements of the methodology 

The tentative nature of the esti•tes of capital stock would have become 

obvious by now. The weakness particularly lies in the derivation of price 

indices to convert current price fi.aires of 1tross fixed caoital for•tion into 

base year prices and in the assumptions which torm the basis ot computation of 

bench mark year estimates. Some iaprovement in the estimates can pass ib ly be 

made by more judicous use of existing data. However t.'tis will need concerted 

efforts extended over a longer period than it was available for preparin1t the 

present set of estimates. Improvements can be effected on the following lines·. 

(1) For many countries details of fixed capital formation by type of 

assets are available for some years. at least. For these years 

implicit price indices should be based on (a) construct ion works. 

other than residential buildings. and (b) producers' durable goods. 

The two indices may be combined by assiRrting special weights to the 

two categories ot assets. 

(2) For some countries time series data on fixed capital formation are 

available over a much longer period than that used in the present 

exercise. Employment of lona time-series data either will eliminate 

the need ot the tirst step that is. preparing .:he bench-mark year 

estimate, or will greatly help in makina assumptions about the ~rowth 

rates of capital stock in the initial years of the time-series. 

(J) The Yearbook of National Accounts statistics provides data on capital 

consumption for a few countries only and that too tor the 

manufacturing sector as a wh~le. It is just POSS ible that country 

sources may contain some detuls which would help in fixing capital 

consumption rate in the bench-mark year. 

(4) For estimating figures of capital etock by manufacturing branches 

assumptions about arowth rates of capital stock and capital 

consumption rates in the initial years of the time aeries would have 

to be ba~ed on country eource1, a1 international aourcea: hardly 

provide intormaton in desired details. In a nuaber ct developina 

countriee many branches euch ae foduetrial chemicals, machinery and 

traneport equipment are of recent origin. Capital •tock of these 
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branches in the initial years of the long time-series would not be of 

considerable magnitude. Thus lack of details in respect of these 

branches in initial period should not prove to be a maJor handicao. 

Ylat is needed is to tirst undertake a study of the economies of 

developing countries with a view to locating branches which were of 

consequence in the bench-mark year set up for the purpose and make a 

thorou1th search of de tailed data in their respect. 

In the end it may be added that there are capital losses in every country 

due to calamities. Such losses are not included in capital consumption and 

need to be adjusted explicitly while making estimates of capital stock. 

Adjustment could not be passible due to complete lack of data. It is 

considered that such losses should only be a very small fraction of capital 

stock. 

5 .4 One possible use of the capital stock data·. defined 

the determinants of growth 

Estimates of capita stock prepared and presented in the preceeding 

section have been used in Table 5 to compute some determinants o t growth of 

the manufacturin1t sector namely, capital-outPUt ratio and capital-employment 

ratio. The figures ot capital stock which were compiled in national 

currencies have been brought to coD1Don valuation by using average foreiR:n 

exchange rates prevailing in 1975. 

CroH-country variations in values of determinants of arowth of the 

manufacturing sector reveal interesting differences in structures of the 

sector. For instance, Sweden had the hiahest gross fixed capital per worker 

associated with the highest groH fixed capital per worker associated with the 

highest value added per employment ratio. On the other hand, gross fixed 

capital per worker is much higher in Germany than in USA, though value added 

per worker is almost the same in the two countries. High value of gross fixed 

capital per worker in UK does not seem to be associated with high labour 

producitivity. In fact, lab"' ·~oductivity in UK ia a& low a1 in many 

developing countries, though • 'ave much lower value& of grou fixed 

capital per worker. However, because of the sample size beina small it is 

difficult to draw &en er al conclusion&. Moreover, the two variables in the 

• 
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exercise namely, value added and employment (as a measure of labour service) 

are "tlows" conceptually '!nd their values relate to the fllhole year 1981. The 
I 

Value of capital stock on the other hand represents the pasition as at the end 

of 1981. There is generally a time lag inbetween investment and: ~oduction. 

Distortion, if any, in the results due to this factor may be ironed out to an 
I 

extent by averaging value added and employmant over a period of,, say, three 

years, 1981-1982. 
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Table 5 •• Determinants ot growth "'f the manu fac tur ing sec tor - 1981 

Selected Countries 

Country 

1. Germany, 
F.R. 

2. Japan 
3. Sweden 
4. U. K. 
5. U.S.A. 
6. Finland 
7. Chile 
8. Coloab ia 
9. Ecuador 

10. Korea, 
Rep. of 

11. Panama 
12. Philippines 
13. Turkey 
14. Zini> abwe 
15. Hungary 

Source·. 

Notes~ 

Value 
added 

(in 
mills) 

154177 

174834 
18082 
51087 

410734 
8953 
3303 
3699 
1017 

10574 

341 
6286 
6802 

977 
10945 

Employ
ment 
(in 
000 nos.) 

7056 .o 

10522 .o 
825 .5 

5799 .o 
18832.0 

533.8 
206 .9 
500 .1 
126 .8 

2044.2 

35.2 
1363.6 
830 .o 
173.0 

1352 .o 

Gross 
tixed 
capital 
stock 
(in 

310175 

NA 
60860 

226000 
714000 

25558 
4395 
6450 
2476 

31397 

771 
8938 

18612 
3096 

34491 

Capital 
output 
ratio 

2 .012 

3.366 
4.424 
1.738 
2 .855 
1.331 
1.744 
2.435 

2 .969 

2.261 
1.422 
2 .736 
3.169 
3 .151 

1. UNIDO data base for value added. 

Value 
added 
per 
worker 

21850 

16614 
21904 
8810 

21810 
16772 
15964 
7388 
8021 

5173 

9683 
4610 
8195 
5647 
8095 

Gross 
fixed 
capital 
per 
worker 

43959 

73725 
38974 
37913 
47879 
21242 
12882 
19527 

15359 

21893 
6555 
8195 
5647 
8095 

2. Yearbook of Industrial Statistics - 1982 for employment. 
3. Yearbook of National Accounts Sta tis tics - 1982 for gross 

tixed capital stock for. Federal Re public of Germany, 
Sweden, UK, and USA. Estimates prepared for other 
countries. 

1. Employment refers to "persons en~aed" in ali countries, 
except USA and Zimabwe. In these two countries it refers 
to "employee•". 

2. For Chile, Ecuador and Philippines employment fiaires are 
not available for 1981. They have been estimated on the 
bas ii of 1980 figures. 

• 

' 
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Appendix 

Provisional list of countries considered as elements of the sample 

Algeria Japan 

Antentina Kenya 

Australia Kuwait 

Austria Morocco 

Belgium Mexico 

Bolivia Malaysia 

Brazil Netherlands 

Bulgaria New 2.ealand 

Canada Nigeria 

Chile Norway 

China Peru 

co:.Jmb ia Philippines 

Czedaos 1 ovak ia Portugal 

Denmark Korea, Rep. of 

Ecuador Panama 

Egypt Pak is tan 

Ethiopia Singapore 

Finland Swaziland 

France Sweden 

Germany, Dem. Rep. Thailand 

Germany, Fed. Rep. Tunisia 

Ghana Turkey 

Greece Tanzania 

Hungary USSR 

Hong Kong lhited Kingdom 

Indonesia USA 

India Venezuela 

Iran Yugoslavia 

Ireland Zambia 

Italy Zimbabwe 




