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Problems of Measuring Levels and Growth of Productivity -

in HanUf'acturinj'
‘605”— by Angus Maddison

I Problems in Measuring Productivity Levels -

. {1) Conceptual Problems in I‘Iakil'g_\lalue‘ Comparisons in Nutional Prices

Tre most reacily collectable information on manufacturing output
refers to physical product at producer prices. This kind of information is
available in fairly comprehensive form in most censuses of production and can
dftm be monitored successfully in intercensal years. This measure is usﬁally
called gross output, and refers to aggregate shipments by manufacturing
° _establishments plus net changes in manufacturers' inventories. c

However, this measure contains a good deal of duplication, and
comparisons between countries on this basis can be misleading. In t'oimntrigs
producing a ‘sinila} value added, the one with the most specialised plants: :
will have a higher gross output because there will be more interplmt shipments

for interrmediate processing.

In order to eliminate this type of dpplication and other differences
an the degree to vhich‘plmts use external inputs, the concept of value added
was developed, and has now become quite familiar to the general publi‘c, because
tax‘ systems, particularly in EC countries, use this concept to measure economic
activity. With the value added concept, the intermediate inputs used by a '
manufarturing establishment are deducted before arriving at the measure of outpu

Table 1 for Mexico shows how important this problem is for manu-
facturing. The first column shows GDP by industry of origin, which is
equivalent to gross value added (gross in the sense that depreciation is not
deducted). The second column shows inputs and the third column shows gross
output of each sector. It is clear that manufacturing is the sector of | the
economy where intermediate inputs are biggest. In the Mexican case there were
409,750 million pesos of these inputs in i975 for a gross output of 666,451
million pesos. Value added was only 256,701 million pesos or 38.5 per cent of
gross output. This is a much Jower share than for any other part of the economy
so it is particularly important in productivity measures for manufacturing to
vork with an output concept which refers to value added.

In_industrial rensuses, it is feasible to getienough information

L4

rrom respondents to derive reasonable estimates of value added, but in inter-
censal years, this is often not possible, so the traditional annual indexes
of manufacturing output are usually only proxy measures of value added.

tor benchmork years hey have

o ) o gratelul Lo Bart van Ark for commenls on an earlier draft,
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Reconciliation of Production and Expenditure Approach to GDP - Mexico 1975

million pesos

GOP by Gross Value Distributive Final
* Industry of Intermediate of Output Imports Costs (inc- Intermediote Domestic Exports
Origin Inputs with c.i.f. luding import Uses Deinand fou.l .
Duplication duty)

Agriculture Forestry & F ishang 123,153 48,222 171,385 9,303 37,770 112,325 102,491 3,642

Mining 31,730 12,896 44,625 3,304 5,006 39,734 1,811 1! 391

Manufacturing 256,701 409,750 666,451 69,921 273,538 419,491 567,909 22,510

Electricity 9,793 3,507 13,300 S 0 9,168 4,138 0

" Construction 65,811 66,048 131,859 0 0 0 131,859 0

Commerce Restaurants & Hotels 277,033 44 .849 321,882 0 0] 275,706 46,177 0

Transport, Storage & Communication 62,612 30,539 93,151 2,751 0 54,092 39,527 2,283

fFinancial Services 104,286 12,436 116,722 3,028 0 44,312 72,843 2,595

Other Services 181,055 58,753 239,807 146 0 60,621 179,205 128
Total 1,100,050 699,133 1,799,182 105,821a 316,314 1,015,447 1,145,960 75,839“

a) includes 17,363 million pesos of imports going directly to final demand; b) includes 33,291 million of unallocated exports.

7 _»

Source: Sistema de Cuentas Necionales de Mexico, Tomo 1, Resumen General, pp. 106, 138. The figures include indirect taxes and
subsidies.
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value added weights, but for intercensal years reliance is placalon what

are essentially measures of gross output.

In countries with sophisticated national accounts systems and
multiple sources of information on economic activity from the income and
expenditure side as well as frorm the viewpoint of production,L;;ésures
of manufacturing value added at constant prices are often incs}poraied in
the regular national accounts publications and are evailable annually.
This is nov true of most OECC -ountries. These measures are * more

complex than traditiondindexes of manufacturing output, bt are usually
much less detailed.

One major problem which arises in reconciling the more detailed
census type information and its associated indices of manufacturing value
added with the national accounts, is that census definitions of value

adied are less sophisticated and less stand: dised

Appendix 1 cites the definitions of value added according to
wcensus” concepts and "national accounts” concepts. Whilst the "national
accounts" concept is designed to avoid any duplication in the value added
measure for the economy as a whiie, the census concept is concerned mainly
to avoid duplication of the measure of the industrial sector. However,
the census concept of value added has very little legitimacy as a construct
for avoiding duplication because manufacturing has very big inpute from the
rest of the economy. There are large purchases of agricultural materials
for food processing and large and increasing purchases of cervices such as
advertising, accountancy, cleaning, transport, etc. In fact, one of the
reasons why modern economies are apparently increasingly concentrated on
services, is that manufacturers nov purchase these services externally

vhereas they previously produced them within their enterprises.

For these reasons, the old vcensus” definitions of value added
are bzcoming increasingly anachronistic. Furthermore, the definitions of

census value added vary a good deal between countries.
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Table 1L

Value Added (National Census Concepts) Per Person Employed in 1975

in Brazil, Mexico and U.S.A.

Brazil Mexico U.S.A.  India
Manufacturing Total 10,417 8,540 25,765 t]s
Food and Beverage Products 9,245 7,445 31,538 ) T
Tobacco Products 16,486 36,703 56,388 I
Textiles 7,133 6,992 17,663 423
Clothing 5,130% 4,086 12,149 1A
Wood and Wood Products 5,715 4,256 17,612 ) 591
furniture 5,899 4,088 15,884 j
Paper & Allied Products 11,488 11,252 30,465 } 3
Printing and Publishing 11,416 7,587 23,029 :
Chemicals 46,063 15,122 56,435 2 452
Rubber and Plastic Goods 12,240 10,051 23,247 2,“07
Leather and Leather Products 5,842° 4,39 13,280 239
Stone, Clay and Glass Products 7,569 7,746 25,210 €93
‘Metal Products 11,105 10,357 25,766 lec|
Machinery (except electric) 10,324 9,383 25,950 1¢38
Clectric Machinery & Equipment 12,742 8.030 22,864 2.67?
Transport Equipment 11,026 9,399 28,248 1,39F
Miscellaneous Manufactures 8,414 6,371 24,342 216

a) includes footwear; b) excludes footwear.

Source: Brazil from Censo Industrial 1975, "valor d-» transformac8@o”

per person engaged; Mexico from Censo Industrial 1976: Datos de
1975, Resumen General, Tomo 1, "valor aggregado censal bruto"” per
person employed; USA from Annual Survey of Manufactures 1975-1976,
Bureau of Census, US Dept. of Commerce, May 1979, “value added by
manufacture" per person employed _ Exchange rates from IMF,

,/’“Tﬁféfﬁﬁf1onaI—FTEEHETEI\SEEEI§tTE§: Brazil 8.13 cruzeiros per

. US dollar, Mexico 12.5 pesos per US dollar, Sodie B3y Awpus pra UI
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Table 2 compar:s the level of labour productivity in Brazil, M4,
Mexico and the U.S.A. & branch and for manufacturing as @ whole-in 1975
using national "census" concepts of value added. These concepts correspond
to what is published ir the UN Yeerbook of Industrial Statistics, Vol. I,

Gereral Industrial Sie'istics.

Except for Inaiz, the censis concepts in table 2 have a broader
definition of output “har the national accounts, i.e. not all intermediate
inputs are deducted. ‘towever, the "census" defir ition of value added
varies between ccuntrics. The Brazilian and U.S. definitions are fairly
similar in that they Jeduct all raw materials, semi-finished goods, parts,
containers, electric ea.=r¢y and fuels. 3ut in Mexico thz "census” concept
of value added ("valor ajgregedu cz=nsal bruta") is netter because it
excludes some other i-ews c¢.q. sales commissiors and advertising costs (see
annex for definitions;. ~ the casz of India the industrial census defini-
tion of value added is !': same as that used in the national accounts.
However, Indian practice in both the censu. and the national accounts is
to shey "net" value adde't, ».~. re* in the sense that depreciation is
excluied, whereas the other rountries standard praectice is to show gross

value gdded.

l\“«u .
In the case of Brazil and Mexico, the censuses do give enough
-

inforration to derive a measure of -alue added =@ al to the national
accourts concept, but this is unforwunately not the case with the U.S.
cencJs. Therefore if we wish to mabe standardised comparisons betveen
the.e countries sticking entirely io the census, value added would
have to L2 measured on a "U.S. crrs.3" basis. However, this is not a very
desirat:le measure because it fz.ls to deruict 3 wide range of purchased

2 bhaf o~

. Rppedon = . . .
services (seeLér32111an census tarminology Tor detail.:

reference). Even
wivs the definitional cut-off is the same for all il countries, the
degree to which such outside ser: icer are sctually purchased by manu facturers
vill vary from country to counfry. In general, the U.S., which is a more
sophisticated und specialised cconcry . A , has a manufacturirg
sector which purchases proportiunatriy more of such owutside services.

There is therefore a strong cise for standardising on the naticoal

accounts meaare of value added rather than on the cruder "census” concept.




dina

SN

(ot 3 ped
1 *Iv'ljv“l
P{~, ;(/:—7An¢g

_é -

Table 3

Value Added (National Accounts Concept) Per Person. Employed

in 1975 in Brazil, Mexico and U.S.A.

Manufacturing Total

food and Beverage Products
Tobacco Products

Textiles

Clothing

Wood & Wood Products

Furniture

Paper and Allied Products
Printing and Publishing
Chemicals

Rubber and Plastic Goods
Leather & Leather Products
Stone, Clay ana Glass Products
Metal Products

Machinery (except electric)
Electrir Machinery & Equipment
Transport Fauipment

Miscellanecus Manufactures

a) includes footwear; b) excludes footwear:

U.S. dollars converted at official
exchange rate

Brazil

8,954
7,430
15,490
6,234
4,546
4,735
4,975
9,481
9,886
41,066
10,722
5,004
6,217
9,190
9,036
11,377
9,587
6,956

a

b

Mexico

8.236
7,219
36,287
6,842
3,896
4,096
3,917
11,900
7,291
,417
9,684
4,254
7,536
9,973
9,007
7,634
9,965
6,110

Source: Brazil and Mexico as for table 2, with output
a "national accounts" concept, along lines laid out in Appendix 2.

e —

U.S.A.

18,240
18,657
37,342
11,172

8,810
14,914
11,464
21,449
15,883
28,256
15,872

9,769
17,417
20,625
19,786
16,616
23,795
15,601

c) "factory" sector only

India®

1,336

) 656

909
1,038

)
) 653

)
y1,616

3,235
2,861
1,018
1,036
1,869
1,815
2,261
1,497
1,322

adjusted to

U.S.A. output figures supplied by U.S. Dept. of Commerce, employment

4 and 252. India net value added plus depreciation, and employ-

)figures from National Income and Product Accounts of the U.S., 1929-76,
pp. 26
men. from Annual Survey of Industries 1975.76, Summaryv Results for the

) Factory Sector, CS0, New Delhi, Part II, pp. 2-3, in fact the output
—-" Tigures in this source for Indis differ very slightly from those in the

national accounts, but as the adjustment is made on an employment
coefficient in the national accounts, the productivity figures are

. identical. The Indian factory sector excludes firms of iess than 20
employees (without power) and less than 10 employees with pover.




Table 3 shows labour productivity for the four countries in

terms of the national accounts concept of value added. In the case of

India, and Mexico, this measure of output was derived from census
d by the

Brazil,
information, whereas for the U.S., the information vas provide

nat ional accounts division of the U.S. Dept. of Commerce.

the same

Although the overal. ranking of the four countries is

in table 3 as in table 2 (with the U.S. in first position, frazil second,
/’

Mexico thirc,and India fourth), the productivity ratios are changed

Thus in table 2 the productivity level in manufacturing
at of that in the U.S5.A., vhereas in

, at 49 per cent of the U.5.A.

substantially.
as a vhole in Brazil was 40 per ce

table 3 Brazilian performance is higher

Although in both tables the concepts of output are similar for Breazil and

the U.S.A., the grosser census measure faveur
When these are deducted in a simiiar

s the U.S.A. because 1t has

higher service inputs than Brazil.
the U.S. advantage is smaller.  When looking at

vay for both countries,
a vhnle, the national

manufacturing output in the context of the economy as

accounts concept of value added is preferable because it eliminates duplication -

the purchased services ve deduct from manufacturing are already counted as

output in the service sector.

Mexico's relative standing in table 3 improves more than that of

Brazil. In table 3 Mexico's productivity in manufacturing as a whole 1s

45 per cent of the U.Z A., compared with 33 per cent in table 2. . In the

case of India, the improvement is bigger still, i.e. 7.3 per cent of the U.S.A.

as compared with 4.5 per cent.

-l
It should be mentioned that though the figures irn table 3

represent the standardised national accounts definition cof value aided,

nt to the manufacturing contribution to GOP.

they are not quite equivale
ystem recommended by the United Nations and

The standard national accounts s

used by most countriec, involves a final global adjustment for all sectors

for their use of banking services. In the case of Brazil, Mexicc and the

1.5.A. 1t is, bhowever, possible to break down the use of bank services by

industry branch, as shown 1n table 4. This does not have much impact on

redaot tve productivity standing.
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Table 4

Value Added (National Accounts Concept Minus Bank Service Charges)

Per Person Employed in 1975 in Brazil, Mexico and U.S.A.

US dollars converted at official exchange rate

Manufacturing Total

Food and Beverage Products
Tobacco Products

Textiles

Clothing

Wood and Wood Products
Furniture

Paper and Allied Products
Printing and Publishing
Chemicals

Rubber and Plastic Goods
Leather & Leather Products
Stone, Clay and Glass Products
Metal Products

Machinery (except electric)
Electric Machinery & Equipment
Transport Equipment

Miscellaneous Manufactures

Brazil

8,733
7,199
15,331
5,959
4,384
4,591
4,782
9,196
9,629
40,341
10,448
4,735
6,094
8,940
8,884
11,147
9,435
6,849

a) includes footwear; b) excludes footwear

froa o fp TS

Mexico

7,756
6,788
34,936
6,372
3,805
3,903
3,859
10,246
7,099
13,658
9,390
4,111
7,036
9,277
8,256
7,242
9,040
5,847

U.S.A.

17,689
16,226
35,449
10,831

8,659
14,303
11,239
20,908
15,773
27,068
15,358

9,470
16,892
20,106
19,411
16,055
22,502
15,208
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(ﬁ) Employment Measures Appropriate for Productivity Analysis

There are two major sources of employment data vhich tend to be
used 1n productivity estimates. One is the information derived 1n
industrial censuses from establishments whichrepo-t on the number of people
they employ. Usually there is an attempt to get average employment for
the year as a whole, but the information may refer to the situation st end
year or at a specific reporting date. This information is gathered from
the same establishments which report on output, and employment data of
this kind are the most obvious source fer estimates of manufacturing
productivity, though there are some problems of hou to treat headquarters
staff, or in the fact that the information refers to job-holders and not persons.
Insofar as people are multiple job holders, they wvill be counted more than
once, but this is not likely to be @ large problem. The biggest problem

wvith this information is that it is not available on an annual basis.

The other major source of employment information is from household
surveys such as population censuses or the recurrent labour force sample
surveys which are nou rather general in developed countries. This kind of
infcrmation will not tally exactly with industrial census information, for
several reasons. First of al‘l_‘*}'he respondents ane P’qu'c ind v ifaeds r*-f'7-7
for Mtselves cad e ‘:“,Iand they may not classify themselves in the
same branch of activity as their employer would. There will be pedple wich
a marginal job attachment 1in the informal sector who will repert on activity
vhich the industrial census does not cover, and there may be people (family
vorkers or self employed) who do not draw wages bu4-report themselves to be
employed.  Of course, there vill also be marginal workers of this kind who
will not report on their activity in household surveys because they

may wish to conceal some of their sources of income.

There is an increasing tendency for lhe national accounts to
include estimates of employment by sector and for branches of manufacturing.
a8y this practice was adopted in OECD national accounts, but there
15 as yet no clearly defined standard definition of employment in these
accounts. In practice, nationd accountants merge both establishment and

houschuld sources of information together with social security and other
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Table 5

Alternative Estimates of Employment in Manufacturing

Industrial National
Census Accounts
(000s) {000s)
Brazil (1950) 1,145 n.a.
{1980 4,839 n.a.
Mexico (19795) 1,648 2,002
71980 2,422
National
Accounts
(000s)
france [1980) 5,320
Germany (1980) 8,995
Japan (1980) 14,057
U.K. (1980) 7,038
U.S.A. (1980) 20,770

Population
Census

1,608
6,939

n.a.

2,575

Labour Force
Statistics
(000s)
5,492
8,842
13,670
7,085
21,942

Source: OFECD countries from OECD, National Accounts 1972-1984, Paris,
1986, and Labour Force Statistics 1964-1984, Paris, 1986.
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administrative records. There are some discrepancies for OLCD countries
b ke n ) . .
this new source of employment information, and tbhe series

avallable in OECD Lsbour Force Statistics whichnA& generglly based on

hwsehold or population surveys and M standardised according

to IL3 recommendations (see ILO, 1976).

Table 5 shows the tvo major sources of
information on manufacturing employment which are most frequently used in
international comparisons of labour productivity growth in OECD countries.
There are still discrepancies between the two sources, and some differences
between countries in the cut-off points for exclusion of young or old

vorkers or people vith a part-time or intermittent economic activity

{sce OECD, 1979), but the discrepancies are not really too disturbing in size.

In developing countries, the spread between the alternative employ-
ment fiqures used in productivity measurement can be much bigger than in
the DECD countries cited in table 5. In Brazil ghe population census
regularly shous figures for manufacturing employment over 40 per cent higher
than does the industrial census. Perhaps because of this huge discrepancy,
the Brazilian national accounts do not provide estimates of employment, but
as their benchmark estimate. of manufacturing output are taken directly from
industrial census results, it would clearly be inappropriate to use the
population census figures for manufacturing employment in combination with
the national accounts measure of manufacturing output. Hovever, the dis-
crepancy in employment reporting does suggest that there may be a substantial
amount of infcrmal manufacturing activity which is not covered by the

Brazilian national accounts and by the industrial census.

In Mexico, the national accounts dn contain estimates of employment,
based on a merger of information from different sources. The national
accounts estimate of manufacturing employment is somewhat smaller than that
of the population census, but is a good deal higher than the figures in the
indust rial census. For 1975, the national accounts figure for employment

in manufacturing was 19.8 per cent higher tnan that in the industrial census.
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Mexican National Accounts Estimates of Employment, Vaiue Added, and

Output per Employee as a Ratio of the Same Magnitud=s as Recorded by

the Industrial Census in 1975

Food Products

Qeverages

Tobacco

Textiles

Clothing

footvear & Leather

Lumber & Wood

Furniture & Wood Products
Paper & Allied Products
Printing & Publishing
Petroleum Refining & Petrochemicals
Chemicals & Allied Products
Rubber Products

Plastic Products

Stone, Clay & Glass Products
Iron & Steel

Other Primary Metals

Metal Products

Machinery, except Electric
Electrical Machinery & Equipment .
Motor Vehicles & Equipment
Other Transport Equipment

Other Manufacturing

Total

Total excluding Petroleum refining
and Petrochemicals

a) The national accounts figure includes petroleum refining and basic petrochemicals

Employment Value Added

133.
136.
109.
113.
125.
245.
176.
115.
107.
112.
630.
105.
117.
101.
128.
104.

72.

92.
103.
108.
10z.

98.
121.

N OO

\NO\J-\\lt—'m\OU‘CDV‘D—'NO\U"O\\I\O\O\ICD

121.5

119.8

(National Accounts
Concept )

235.6
154.8
100.6
15G.5
266.4
302.6
205.5
224.8
129.8
i21.1
1,092.6
110.6
132.1
104.2
150.6
105.1
78.9
101.0
107.8
120.8
108.5
102.1
214.6

151.5

144.4

vhich are not included in the industrial census figure.

Source: The figures in the national accounts, Sistema de Cuentas Nacionales de Mexico
Tomos 1-V11, and particularly tomo III, wls. 1 and 2, SPP., Mexico, 1981,
vere compared with figures in Resumen General, X Cens

The census figures we used were "Valor aggregad

licenses etc., rental costs of

1975, S.P.P., Mexico, 1979.

rencal bruto” minus payments for patents,

*machinery and other rental

Value Added
Fer Employee

177.1
113.8
92.1
123.5
215.3
123.1
116.2
195.3
120.7
107.6
173.3
105.1
112.8
102.6
116.9
100.5
106.2
108.9
104.6
111.1
106.0
103.6
176.9

124.5

126.6

o Industrial, Datos de

costs.
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In fact the Mexican national accounts . make a large

imputation for manufacturing output in the informal sector. As can be
seen in table 6, the overall result in 1975 was to blov up the industrial
census result by 44.4 per cent. This is a good deal more than the
sifference in employment levels between the two sources, which, if we are
to interpret the differences in the two sources as an allowance for
informal activity, shows that the implicit productivity level assumed For

the informal sector is a good deal higher than in the formal sector.

One can conclude from our analysis so far:

a) that the national accounts concept of value added involves less
duplication and is more standardised across countries than the census

concept of value added;

b) that in OECD countries with sophisticated national accounts, one
can use national accounts output and employment estimates for comparative
analysis of productivity trends in manufacturing, and if one has reasonable
estimates of purchasing power parity (see below) one car use this kind of

source to compare productivity levels;

c) if one wants to compare manufacturing productivity levels in
other countries, it is wise to stick to industrial census sources, which
often provide enough information to adjust the output concept to a national
accounts basis, and which are much more likely to have the necessary
compatibility between the output and employment estimates than 1s the case

uhen one conflates different sources of information on output and employment.

) ;l',’)Measurement of Output per Manhour

In labour productivity analysis it is desirable to make allowance
for differences in hours worked. Over the past century, vorking hours per
year in the advanced OECD countries have gene_-ally fallen 51 hats

and if we ignore this, the rise in productivity is understated.
Similarly, there are significant differences in working hours between

countries at a given point of time.




Information on working hours is not collected as a standard
item in industrial censuses, and estimates are not provided in the
national accounts, so that if a measure nf output per man hour is
required, it is necessary to merge employment data from one source with
separate information from the special earnings and hours inquiries which

are often conducted on a regular basis in developed countries (i« Ml *9¥¢)

Table 7 shows the outcome of such a data merge in estimates
of working hours in OECD countries. The complexity of the problem is
clear wnen one remembers the multiple dimensions of working time with
substantial differences in national practice on the length of vacations
and sickness absence as well as differences in the length of the standard
wvorking day, overtime etc. It is clear from the table that working time

is a good deal longer in Japan than in the European countries or the U.S.A.

Unfortunately informatiun of this kind is much scarcer for
developing countries, bit information on Mexico, where, in 1983, average
werking hours were 44.11 per week suggests that annual working hours there
are substantially higher than in the U.S.A., and not too far below those in
Japan. Therefore, all we can conclude in relation to the comparisons of
output per employee in Brazil, Mexico and the U.S.A., is that they are
probably less favourable to the U.S.A. than output per man hour figures

would be.




France
Germany
Japan
K.
U.S.A,

a) includes impact of overtime, involuntary short-time and voluntary part-time working.

Source:

Breakdown of Analysis of Average Time Worked Per Person in Develcped Countries in 1943

Table 7

gﬁmgzss gZ§§°8?r
in Year
365.0 i05.0
365.0 105.0
365.0 62.3
365.0 105.0
365.0 105.0

Maddison (1987).

Public Sickness
Holidays Vacations Strikes
y Bad Weather

& fhar
Absence

10.0 30.0 14.0
9.0 29.1 10.5
12,0 12.0 8.0
8.0 25.0 21.2
9.0 11.4 8.4

Days
Worked

206.0
211.5
267.8
205.8
231.3

Net (™)
Hours

Worked
Per Day

7.570
7.953
7.956
7.344
7.000

Hours
Worked
Per Year

1,560
1,682
2,131
1,512
1,619 '
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Although table 3 is satisfactory on the conceptual level it

still suffers from the disadvantage that the output levels are converted
into a common unit in terms of the official exchange rate. It is well
knoun that the purchasing pover of a currency can differ substaétially

from the exchange rate, and this has led to a number of sophisticated
efforts to produce "purchasing power parity” ratios. The International
Comparison Project {ICP) of the United Nations is the best knoun of these
efforts and has nowv gone through 4 phases, see Kravis and Associates (1975},
(1978) and (1982), and UN {1986). These studies are based on elaborate
collection of price data for comparable items of final demand (see
penultimate column of table 1 above for Mexico), whicb enables a revaluaticn
of one country's output in another country's prices, or measurement of GDP

levels of several countries in a3 common set of prices.

Although these comparisons of real GDP are a great improvement
on cormparisorn at exchange rates, they are available only for expenditure
categories like consumption and investment and not for sectors of output

such as panufacturing.  Some authors have tried to derive proxy PPPs for
Oy Auwcighbing Jomt 2 L, (emmng PPF i

roduction Scrrﬂ CP type studies, e.qg. Kuznets (1972), Jones (1976)
P * '<{°‘£’I P and -J’c\‘gt—-?cw ur.,z'(ﬁ, and ;\Iusnumi‘(m“ '
Prais {1981) Roy (1982), but this is a ubious procedure. One can

see how dubious it 1s by looklng at table 1; what these short-cut procedures
are doing is using prices derived from column 7 of the Mexican table to

apply as proxies for column 1.

It is therefore highly desirable to measure real levels of output
and purchasing power parities across countries directly by comparing the

detailed information in the censuses of manufacturing for benchmark years.

Over the past four decades, there have been significant studies
which have included international comparisons of levels of output in manu-
facturing (see table 8). The most ambitious of these in terms of sample
size vere the estimates of Paige and Bombach (1959), and Smith, Hitchens
and Davies (1982). The others generally covered somewhat less than a
quarter of manufacturing employment or output. Only three of them (Rostas,
Paige and Bombach, Maddison, van Ark and Blades) give detailed information
on methods of calculation but they all make use of census of manufactures
material. They are all restricted to two or three countries, except
S;inuhnra vho managed to cover 89 countries, using UN industrial production
fiqures with weights drawn from the British, Japanese and US censuses of
manufactures. The Maddison (1970) study which covered 29 countries was

devived from Shinohara's estimates.




Auther

Rostas (1948}

Maddison (1952)

Frankel (1957)

Paige and Bombach
(1959)

Shinchara (1966)

Mensink (1966)

Kudrov .1969)
Maddison (1970)
West (1971)

Yukizawa (1978)

Prais (1981)

Smith, Hitchens and

Davies (1982)
Blades (1982)

Maddison, van Ark

and Blades (1986)

Table §

14 Studies of Real Output Levels in Manufacturing

Number of Separately

Specified Items

(a)

29 industries

12 industries

34 industr-es

150 industries

53 commodities

10 industries

11 branches
all manufacturing
30 industries

60 commodities

10 industries

117 industries

5S4 commodities

10 industries

Size of
Sample

22 percent of 1937
US employment

15 percent of 1935

Canadian employment

18 per cent of 1947

US employment

substantial

not clear

14 per cent of UK
1958 employment

‘substantial

substantial
not stated

20-23 percent of
US employment

28 percent of UK
1973 net output

substantial

not stated

Country  Reference
Coverage Years
UK/USA 1935-9
Canada/UK/USA 1935
UK/USA 1947-8
UK/USA 1950
89 countries 1958

Netherlands/UK 1958

USSR/USA 1963
29 countries 1965
Canada/USA 1963
Japan/USA 1958-72

Germany/UK/USA circa 1970

Germany/UK/USA 1967-8

USSR/USA 1970, 75, 76

20 per cent of value Brazil/Mexico/ 1975
added in Brazil, 26 USA

percent in Mexico,
12 percent in USA

a) Rostas actually presents figures for 31 industries, but for machinery his value
figure is simply an exchange rate conversion, and for steelworks he simply quotes a
preliminary estimate by D.L. Burn whose mode of calculation is not described.
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Tabie j_

International Comparisons of Reai Qutout Levels

Using Exchange Rates or PPP Proxies

EXCHANGE RATE COMPARISONS

Sadler and Grossman (1982) Zitput per Man Hour and Jeint Factor
Productivity, main economic sectors and 10
branches of manufacturing in U.S.A. and
Japan. 1970-80 in 1975 prices converted to
U.S. dollars at 1975 exchange rates

Sadler (1986) Updates former to 1983.
Asian Productivity Output per Employee in main economic sector
Organisation (1986) (including manufacturing as a whole) for 12

Asisn countries, 1971-83 in 1375 prices
converted to U.S. dollars at 1975 exchang:

rates.
U.S. Bureau of Labor Periodic Reports on manufacturing output pe-
Statistics man hour in 12 OECD countries.

PROXY COMPARISONS

Kuznets (1972) Used reweighted OEEC and ECLA expenditure PPPs
to estimate sector PPPs for large grougs of
countries.

Jones (1976) . Used reweighted Kravis et al. (1975) .xpendi-
ture PPPs to derive sector PPPs.

_ . . Usgs)
Prais (1981) Used reweighted Kravis et al. expenditure PPPs

tc derive PPPs for 10 manufacturing industries
in Germany, U.K. and U.S.A.

Roy (1982) Used reweighted Kravis et al. (1978) expendi-
ture PPPs to derive sector PPPs

Klodt (1984) Applied Kravis et al. (1978) PPPs to 16 branches
of manufacturing for Germany, Japan and U.S.A.
1960, 1970 and 1978.

(1915,1918)
32x7l~ﬂ'"'. Kunseko  ed Applied "remapped" Kravis et al. PPPs
hi'\k . (thé) to estimate productivity differentials in

JSnle)

Japan and U.S.A. 1960-79.




All these .-idies used the "single™ indicators epproach, 1.e. they’
generally compared @. twtities of ostpi . weightea by value sdded. Paige
and Bombach give a qoi.. deal of space to & dizonssion of the slternative
*double” indicator -zt c, i.e. separaie meas:sement of output and 1inputs,
tut they use it only for agriculture and part cf transport. For manufacturing
they use “"single" indicutors with a gloos! adjustment for fuel inﬁuts for 8
consolidated branchwes. West {1971} and Yuk'.zauya 1978) made similar global
adjustments of thiz kind, and Smith, Hitchers s1d favies (1982) experiment
vith them. Maddison, van Ark, ant Blad:c (.93¢; ai1so found it impossible
in practice to use the double indicator app'cach fcr manufacturing, but made
extensive adjustments for differences ir :npiLis. using ratios at national

prices from census material.

It is clear fr x these past stucies Zhat an attempt to use the
double indicator approa = in a brosd compsii=n for a rumber of countries
vould invelve a monumental amount of work Le: ause censuses of production in
different countries give different degrees ut detail, cifferent measurement
units, often refer to different years, anc define iraustry bour.Jaries
differently for a huye and heterogeneous numbcr of products. Analysis of
this inf-rmation for the double indicator approach cannot be mechanised
but requires careful labour-intensive research by skilled investigators. In
practice therefore, large scale comparisons must continue to be based on
the single indicator method, with crosschecks on intercountry inpul-output
variations for sample products from national input-output tables and
from the branch ratios of value added to gross output which are published
in Volume 1 of the UN Industrial Statistics Yearbook.

It i1s also clear that the coverage of the industrial sample cannot
be nearly so comprehensive as is possible for agriculture. On the basis of
past experience it would seem that a minimum coverage of 20 per cent of manu-
facturing value added would be feasible and acceptable, and the sample should
include items from as many of the 28 ISIC branches specified in the UN

Yearbook of Industrial Statistics, as possible.

Until more comprehensive work is done to refine international
comparisons of productivity levels on the lines of the studies listed in
table 8, many analysts will continue to use exchange rate comparisons or

proxy comparisons of the type listed in Table 9.




T;ﬁlem - o
Value Added (Nationsl Accounts Concept) Per EmploySl—iﬁ'Bfagi-,
Mexico and U.S5.4. in 1975 at Exchange Rate end Acdjusted for Reai

~r

Purchasing Power

All Manufacturing
Brazil Mexico U.S.A.
Value Added (Natinnal Accounts Concept)

per Employee, US dollars converted at 8,954 8,236 18,240
exchange rate

P.oductivity Ratios (at exchange rates,

USA = 100) 49.1 45.2 100.0
Exchange Rate (nationsl units per $) 8.13 12.50 1.00
Purchasing Pouer of Currency 6.24 11.80 1.00

over a Sample of Manufacturing
Industries

Ratio of Exchange Rate tc PPP 130.3 105.9 1.00

Value Addea L\ational:Accounts Concept) :
Per Employee, US dollers at PPP rate 11,667 8,721 18,240

. N -~ PO MNJ [3
Productivity Ratiosi wn¥. - eet OJJ ) 64.0 47.8 i00.0

10 Indhstry gahple

Percent of Gross Output 21.6 26.4 15.7
Percent of \alue Added (US Census Concept)  20.2 26.3 12.2
Percent of Value Added (Nationas Accounts

Concept) 20.2 26.3 12.2
Value Added (National Accounts Concept)
per Employee, US dollars converted at 9,220 11,579 22,397
exchange rate
Productivity Ratios (at exchange tate i

USA = 100) 41.2 51.7 100.0
Ratio of Sample to Average Productivity 103.0 140.6 122.8

’-

i, v Ay Bl (110)
vt Gl . IR L
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Table 10 shows the outcome cf a recent direct study (Maddison,
van Ark and Blades, 1986) of PPPs and real productivity levels for manu-
facturing in Brazil, Mexico and the U.S.A. and applies the sample results
to estimate real productivity levels for manufacturing as a whole. The
results must be regarded as preliminary but they indicate rather conclusively
that international comparison based on exchange rates can be misleading, for
in Brazil the PPP differs from the exchange rate by a rather significant

margin of 30.3 per cent.

The implication of these results is that average manufacturing
productivity in Brazil was 64 per cent of U.S. levels in 1975, and in

Mexico 48 per cent of U.S. levels.

It is at first sight surprising that real productivity levels in
Brazilian and Mexican manufacturing are as high as they appear in table 10,
but evidence from estimates at national prices appears to confirm that
Brazil and Mexico have much higher productivity levels in manufacturing
compared with the rest of the economy than is the case in the advanced OECD

countries.

This is clear from table 11 which shows Brazilian productivity in .
manufacturing to be two and threequarters times as high as in the rest of
the economy, and Mexican productivity twice as high. In the five OECD
countries in Table 11, the differences between manufacturing and non-manufacturin
productivity levels are very modest, and,in Germany and the U.K.5manufacturing
levels are actually lower than the average for the rest of the economy. In
this OECD group, Japan is the extreme case, vith a productivity level in manu-
facturing a quarter above that in the rest of the economy, but the Japanese
situation is closer to the OECD norm than it is to the tvo Latin American

countries.

There are several rcasons for this relatively hugh level of manu-
facturing productivity in Brazil and Mexico, and, one might infer, in

developing countries in general, as distinct from the advanced group.

One reason is that in many sectors of manufacturing, the nature
of technology is such that it is often rational to use processes which are
labour saving and capital intensive, even in countries with low wages. Low
income countries do have some leeway in adapting technology to a situation of
low labour costs, for productivity spreads vithin manufacturing are biggest
in such countries (see last column of table 11). However, a large part of

industrial




Brazil

Mexico

France
Germany
Japan
U.K.
U.S.A.

Cumparative Characteristics of Manufecturing Activity in 1980

Manufacturing Labour "roductivity Range of Labour
Share of GDP Level in Manufacturing Productivity Levels
at Factor Cost Relative to Non-Manufecturing Betveen Major Branches
of Manufacturing

27.1 278.8 9:1
22.8 199.9 9:1
27.8 119.8 4:1
33.9° 97.1 3:1
28.2 124.6 7:1
6.0 91.2 n.a.
21.3 102.0 4:1

a) The German definition of manufacturing is somevhat broader than in the other
countries with respect to repair services and quarrying.

Source:

Brazil, output from Contas Nacionais do Brasil: Metodologia e Tabelas
Estatisticas, Vargas Foundation, Rio 1984, employment in manufacturing

from 1BGE, Censo Industrial, Dados Gerais, 1980, Rio, 1984, non-manufacturing

employment from Anuario Estastico do Brasil, 1BGE, Rio, 1985. Last column
derived from table 3 above. Mexico, INEGI, Sistema de Cuentas Nacionales
de Mexico: Principales Variables Macroeconomicas, Periodo 1970-1982,

Mexico, 1983 and last column from table 3 above. U.S.A. from U.S. Dept. of
Commerce, Survey of Current Business and table 3 above. Other countries
from OECD, National Accounts 1972-1984, Paris, 1986.
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technology was developed in countries vhere labour is more expensive,

and there are problems in adapting it to different factor cost situations.

A second reason for relatively high labour productivity in Latin
American manufacturing is the importance of policies wvhich protect
domestic markets and which subsidise capital inputs. As a result, scarce
capital is funnelled by pricrity towards industry. These policies are
probably operative to a greater degree i- Latin America th a in the OECD

countries.

The third reason for relatively high manufacturing productivity
in Lptin America is the backward character of an important part of non-
manufacturing. In the two Latin American countries, the continued existence
of a large lov productivity agriculture explains a good deal of the backward-

ness of non-manufacturing productivity.

There is a general habit of referring to the 5 OECD countries in
Table 11 as "industrialised”, in contrast to the situation in developing
countries, but in terms of output shares, these 0ECD countries are not
predominantly oriented towards "industry”. On average, manufacturing output
represented only 27.4 per cent of their GDP in 1980, which is the same
situation as in Brazil. In Mexico, manufacturing activity is relatively
smaller than in Brazil, but it is slightly higher than in the U.5.A.
However, the distinction between the two groups of countries is much more
marked for employment than for output. In Brazil and Mexico, the share of

manufacturing in total employment is markedly lower than its share of output.
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II Techniques for Analysing Growth Performance

Most of the measurement problems we have discuésed in connection
with measuring productivity levels across countries apply in some degree
to measuring productivity growth over time, particularly if the anaiysis
is intended to be comparative. In general, hovever, the measurement
problems are easier than with the ievel comparisons, because national
statistical authiiifigs\have devoted more effort to refining the information

and concepts for developnent over time of their national economies than

they have to standardisation for purposes of international comparison .

lable 12 presents some summary estimates of the growth of output,
employment and output per employee in manufacturing in our two Latin American
economies and five OECD countries. ‘ﬁmufacturing output
and employment have on average grovwn faster in the two Latin American countries

but productivity performance has been weaker than in some OECD countries.

It is true that the two Latin American countries have been high
growth performers and have participated in the postwar "catch-up” or convergence
process in the sense of narrowing the gap between themselves and the lead
country, the U.S.A., but they have been hampered by two major

considerations:

a) a considerable part of the effoct they have made to accumulste
capital and accelerate the growth in their capital stock has been absorbed by
"capital-widening”, (i.e. provision of productive facilities for new vorkers},
and less has been available for "capital-deepening”, which is fundamental
for the growth of labour productivity. Unfortunately, lack of capital stock
estimates for the two Latin American countries makes this difficuit to
quantify, but the close correlation between capital accumulaticn and growth

is very clear.s< Tad& 13,

d b) Unlike Japan, Latin American countries have a labour force with
much lover levels of education than the lead cointr,, so that they would have
facel great skill bottlenecks if they attempted tu replicate the Japanese
scale of capital accumulation. Even though averaie education levels are
increasing fast (as is clear from table 14) the gap between the Latin American

and OECD situation is still very big.
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Table 12

Comparative Growth of Manufacturing Output,

Employment and OMput per Employee Since 1950

annual average compound growth rates

Manufacturing
Value Added Manufacturing Manufacturing
(Nationzl Accounts Employment Output Per
Concept) at Con- Employee
stant Prices
Brazil {1950-80) 8.4 4.9 3.3
Mexico (1950-80) 7.9 3.1 4.6
France (1950-84) 5.1 0.2 4.8
Germany (1950-84) 5.9 0.8 4.6
Japan (1950-84) 11.6 3.0 8.4
U.K. (1950-84) 1.8 - 0.9 2.8
U.S.A. (1950-84) 3.2 0.7 2.5
Five Country (OECD)
Average 5.4 0.8 4.6

Source: Brazil and Mexico from national sources, OECD countries from US
Bureau of Labor Statistics, Office of Productivity and Technology,
July 30, 1986.




Table 13

Rates of Growth of Capital Stock, Employment,

Capital Per Employee, GDP, and GDP per Employee

annual average compound grovth rates

Gross Fixed Capital per

. . DP per

ngﬁ:zidgzgézl Employment —gb 0 o GDP Eﬁp losee
France (1950-84) 4.1 0.3 3.8 4.2 3.8
Germany " 4.9 0.5 4.4 4.5 4.0
Japan " 8.9 1.4 6.9 7.5 6.0
u.K. " 3.1 0.2 2.9 2.4 2.2
U.S.A. " 3.3 1.7 1.6 3.3 1.6
8razil (1950-80) n.a. 3.1 n.a. 7.3 4.0
Mexico (1950-80) n.a. 2.9 n.a. 6.6 3.6

Source: O0.E.C.D. countries from Maddison (1987). Brazil and Mexico from national
statistics. The above figures are for the economy as a whole and not for
manufacturing.
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Table 14

Average Years of Primery and Secondary Education Per Employee

Source:

1950 1980
Brazil 1.8 3.9
Mexico 2.3 4.4
France 8.0 9.6
Germany 8.4 9.2
Japan 8.0 10.3
Uu.K. 9.3 10.3
U.S.A. 9.0 10.7

All estimates are ultimately derived from population censuses.
trazil 1950 from C.G. Langoni, Distribucéo de Renda e Desenvolvimento
Economico do Brazil, Expressfo e Cultura, Rio, 1978, p. 67, 1980

from Censo Demografico 1980, Mexico 1950 from Marcelc Selowsky,
"Education and Economic Growth, Some International Comparisons”
Chicago Ph.D. thesis, 1967. 1980 from INEGI, X Censo General de
Poblacion y Vivienda, 1980, Resumen General Abreviado, Mexico 1984,

p. 51. Other countries from OECD, Education, Inequality and Life

Chances, Paris, 1975, and underlying vorksheets for that study.




It is clesr from th; ;;*.her simple aggregative figures in.
tebles 12-14, that quite a lot of interesting and policy-relevant insights
can be obtained from comparative growth analysis, even in situations where
the measures of intercountry levels of performance sre not strong. In the
past twenty years there has been a revclution in the techniques of comparative
growth analysis for developed countries, which is based on improvements in
basic data on output, employment, and capital stock, and changes in the
quality of inputs, e.g. improvements in the quality of education. A "joint
factor productivity" approach was first developed in a major empirical study
for the U.S.A. by Kendrick (1961}, and was expanded into a broader concept
of growth accounting on an international scale by Denison (1967). Important
contributions to a disaggregated approach for individual branches of manu-
facturing have been made by Jorgenson and his associates (see Gollop and
Jorgenson, 1980; and Jorgenson, Kuroda and Nishimizu, 1986). At the heart
of the newv growth accounting approach is the notion of joint factor productivity
i.e. a broadening of old-fashioned labour productivity analysis to incorporate
the role of capital. Statistical information for manufacturing has now
reached a stage where it is reasonable to take seriously the possibility of

applying these nev modes of analysis on a disaggregated level.




~\‘ We can illustrate this as follows:

In measuring labour productivity levels, we need information on
value added (0) and labour input (L), which may be measured either in
employment terms or man hours. Thus the labour productivity level {) is

equal to value added (0) divided by labour input (L):

wn—

i

When we turn from this to measure labour productivty growth, we have to

divide the change in output by the change in labour input (from the base

year "i" to the end year "n"):

=
g
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In order to summarise the results, it is handy to express the
growth of labour productivity, output and inputs as compound rates, putting

dots over the symbuls to indicate this, as follows:

Aol

When capital stock (K) estimates are available they can be intro-

duced into the explanatory schema, and we can measure capital productivity,

as follows:

S

The next step is to combine labour and capital together in

measures of joint factor productivity:




>

113 = 6 - Gi -Q - 8)&

In order to incorporate both of these factors (labour, and
capital) jointly into the analysis, they .-e each given- weights (a) and
(l- a) vhich are their shares in value added in some benchmark year, or

for an average of years.

An illustrative application of *his type of analysis is shown
in tables 15-19 for the U.S.A., disaggregated for 21 branches of manufacturing,
and using the newly available estimates of capital stock by branch. This
same type of analysis is now feasible for Germany, Japar and the U.K. as well,
thanks to the development of estimates of capital stock, but it is not yet
feasible for many OECD countries in this disaggregatec form, nor is is
possible for developing countries, though there are a -wmber of more aggregative
studies for developing countries which use a similar g:owth accounting approach
(Langoni (1974) for Brazil, Selowsky (1967) for Mexico, Chile and India,
Dholakia (1974) for India and Kim and Park (1985) for Korea).

In terms of the symbols used above, table 15 provides a measure of
0 in year 1 (1950) and year n (1980), and also of 6, the compound growth
rate from year 1 to year n. Table 16 shows employment, L in the two bench-
mark years, as well as information on the length of the working week in
the two benchmark years. These figures on employment and weekly hours

can be combined into a crude measure of labour input in terms of working
wheid Lt made
¢
in table 7); when this is done we can measure L in the second column of

[ 7S
hours (withfsbrrection for the number of . 2eks or days worked per year,

table 18. Labour productivity ﬁl is shown in the third column of table 18.
o Mo hoo bns bk Aees?
Table 17 shows gross capital stock (K) and the compound growth
rate betwveen the two benchmark years, k. This latter magnitude is also
feproduged,.with 2 decimals)in column 4 of table 18. Capital productivity

(112 - 0 - K )is shown in the fifth colum of table 18.

In order to calculate joint factor input,the labour inputs
(column 2 of table 18) are multiplied by the labour shares(the last column
of table 16), and the capital inputs (column 4 of table 18) are multiplied
by the reciprocal of the labour shares. Thus in food and kindred products
L(-O.IS) is multiplied by .7151 and k(l.57) is multiplied by .2849, which,
vhen added together, :s equél to the 0.34 shown in the sixth column of

table 18.
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The final eolumq of tablg 18 shows the growth of joint factor
productivity > = 0 - sl - (1-a)K.

fn all cases the growth of joint factor productivity is dower
than the growth of labour productivity, because capital input has in all
cases grown faster than labour input, and capital inputs indeed grew
faster than output in 17 out of the 21 industries. The nature of technical
progress as alvays labour saving, “3 there ;::(no cases wvhere
labour productivity declined over this 30 year period. In general, technical
progress tends to be capital neutral (see table 13) but, in the US case,
capital productivity was mostly negative for 1950-80, partly because 1980

was a year of recession in which capacity use was abnormally low.

In growth accounting practice, the next step after estimating
joint factor productivity, is to augment the estimate of labour (L) by
analysing the impact of educational improvements (see table/4) on the quality
of labour inputs. This can be done by weighting employees with different
qualifications by the earnings differentialswhich are associated vith different
levels of education. There may also be adjustments for other differences
in labour "quality" as measured by age and sex structure, which are also
veighted by the associated earnings differentials. Those growth accounting
analysts who feel that a significant part of technical progress is realised
through "embodiment" of technology in the capital stock,willbmake adjustments
for differences in the quality of capital stock over time because of improve-
ments in technology which make successive vintages of capital formation more

. productive.

Thus we arrive at a fourth measure:
‘4 . . .
T = 0- ale - (1-a)ke
of "augmented" joint factor productivity, in which the asterisk (s) indicates
that each of the two production factors has been weighted to allow for quality

change, e.g. in the education of labour, or successive vintages of capital.

The final stage in growth accounting is to add supplementary
elements af Cesse{ - explanation

vhich are not related to labour and capital inputs.
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There may be quite a variety of these supplementary elements
which can be accommodated within & growth accounting framewvork, e.g.
allowance for economies of scale, for structural change,.for the big changes
in the price of energy inputs which followed the two OPEC shocks, or for

the drag on productivity arising from government regulations to reduce
pollution or increase safety.

After alloving for these supplementary influences we arrive at a
fifth and final measure of productivity growth:

T = 0- ale - (1-a)Ke - S
vhere (S) refers to the impact of these supplementary influences. This final
¥~ is usually called the "residual" and is often taken as a very crude proxy

measure for unembodied technical pregress.




’ Table 15 - .-

Value Added (National Accounts Concept) in US Manufacturing
1950-80 in 1972 Prices

1950 1980 1950-80
$ million $ million " Annual Average
Compound Growth
Rate

Food & Kindred Products 14,973 33,566 2.7
Tobacco Froducts 2,452 4,337 1.9
Textile Hill Products 4,074 10,795 3.3
Apparel, Other Textile

Products 5,406 12,262 2.8
Lumber & Wood Products 4,593 10,653 2.8
Furniture & Fixtures 2,483 5,426 2.6
Paper & Allied Products 5,090 12,863 3.1
Printing & Publishing 7,200 16,983 2.9
Chemicals, Allied Products 5,582 28,774 5.6
Petroleum and Coal Products 3,471 7,858 2.8
Rubber, Miscellaneous Plastic

Products 2,642 11,224 4.9
Leather & Leather Products 2,079 2,126 3.1
Stone, Clay, Glass Products 5,420 10,304 2.2
Primary Metal Industries 17,245 20,390 0.6
Fabricated Metal Products 9,835 24,333 3.1
Machinery, Except Electric 13,418 44,275 4.1
Electric, Electronic

Equipment 5,573 39,826 6.8
Motor Vehicles & Equipment 10,775 21,291 2.3
Other Transportation

Equipment 4,166 16,825 4.8
Instruments, Related Goods 2,185 11,422 5.7
Miscellaneous Manufactured

Goods 2,403 5,455 2.8
Total 131,065 350,988 3.2

Source: Information supplied by U.S. Dept. of Commerce.
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Table I6

Employment, Weekly Hours, snd Labour Share of Velue Added

Food & Kindred Products
Tobacco Products
Textile Mi1ll Products

Apparel, Other Textile
Products

Lumber & Wood Products
Furniture & Fixtures

Paper & Allied Products
Printing & Publishing
Chemicals, Allied Products
Petroleum & Coal Products

Rubber, Miscellaneous Plastic
Products

Leather & Leather Products
Stone, Clay, Glass Products
Primary Metal industries
Fabricated Metal Products
Machinery, Except Electric

flectric, Electronic
tquipment

Motor Vehicles & Equipment

Other Transportation
Equipment

Instruments, Related Goods
Miscellaneous Manufactured
Goods

Total

Source: Employment (full and pa
the United States 1929-

*»

in U.5. Manufacturing

Empl
(o
1950

1,779
97
1,256

1,201
822
359
485
740
621
217

323
396
551
1,188
1,086
1,217

964
801

454
272

403

15,232

Business, 1J.5. Dept. of Commerce.
supervisory workers from
1952 and October 1981.

oyment
00s)
1980

1,712
68
850

1,267
695
457
691

1,258

1,115
203

727
236
666
1,151
1,614
2,485

2,107
798

1,106
707

424

20,337

Weekl
Hours
1950

41.5
37.9
39.6

36.4
41.0
41.9
43.3
38.8
41.5
40.9

40.9
37.6
41.2
40.8
41.4
41.8

al.l

41.0

4102

41.0

40.5

y
1980

39.7
38.1
40.1

35.4
38.6
38.1
42.3
37.1
41.5
41.8

40.1
36.7
40.8
40.1
40.4
41.0

39.8

40.6
40.5

38.7

39.7

Share of Labour Compen-
sation (Wages & Salaries
plus Supplements)in Gross
Value Added at Factor Cost
in 1950 (Percent)
71.51
49.90

79.98

88.59
66.15
80.54
59.50
76.60
48.28
77.27

86.61
92.14
64.77
65.45
74.06
71.21

72.76
52.62

82.96
82.89

54.03

6€9.82

rt-time) from National Income and Product Accounts of

the U.S. Dept. of Commecrce.

76, U.S. Dept. of Commerce, 1981 and Survey of Curren
weekly hours of production and non-
Monthly Labor Review, U.S. Dept. of Labor, August
Labour share derived from information supplied by
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Table 17

End Year Gross Capital Stock in Constant 1982 Dollars
1950-80 in U.S. Manufacturing

1950 1980 Annual Average Compound

Source: Musgrave (1986). In simple terms, the method is as follous: the capital
stock estimates are built up separately for each category of assets vith

a different life expectation, by cumulation of annual investments at
constant prices (the perpetual inventory technique). When an asset reaches
its normal service life it is dropped from the gross capital stock (i.e.
allovance is made for capital retirement). In the alternative, net capital
stock estimate, allowance is made annually for the depreciation of each
asset, instead of the retirement assumption characteristic of the gross
stock measure.

$ billion $ billion Growth Rate 1950 - 80
Food & Kindred Products 70.1 112.0 1.6
Tobacco Products 2.2 5.9 3.3
Textile Mill Products 30.0 38.0 0.8
Apparel, Other Textile
Products 3.9 12.4 3.9
Lumber & Wood Products 10.3 32.2 3.9
Furniture & Fixtures 3.9 9.9 3.2 |
Paper & Allied Products 22.7 77.2 4.2 i
Printing & Publishing 12.3 39.7 4.0 ﬁ
Chemicals, Allied Products 41.0 158.6 4.6 ‘
Petroleum & Coal Products 28.4 76.3 3.4
Rubber, Miscellaneous Plastic
Products 7.5 39.2 5.7
Leather & Leather Products 2.5 3.0 0.6
Stone, Clay, Glass Products 19.7 52.7 3.3
Primary Metal Industries 54 .4 159.1 3.6
Fabricated Metal Products 17.6 76.3 5.0
Machinery, Except Electric 26.1 105.0 4.8
Electric, Electronic Equipment  13.4 78.8 6.1
Motor Vehicles & Equipment 20.0 80.5 4.8
Other Trunsportation tquipment 9.9 44.9 5.2
Instruments, Related Goods 3.7 22.0 6.1
Miscellancous Manufactured
Goods 4.4 12.9 3.7
Total 404.0 1,236.4 3.8




Growth Accounts for U.S. Manufacturing 1950-80

Tedhe 8

Value Added

Food & Kindred Products
Tobacco Products
Textile Mill Products

Apparel, Other Textile
Products

Lumber & Wood Products
Furniture & Fixtures

Paper & Allied Products
Printing & Publishing
Chemicals, Allied Products
Petroleum & Coal Products

Rubber, Miscellaneous Plastic
Products

Leather & Leather Products
Stone, Clay, Glass Products
Primary Metal Industries
fabricated Metal Products
Machinery, Except Electric

Electric, Electronic
Equipment

| Motor Vehicles & Equipment

, Other Transporation
Instruments, Related Goods
Miscellaneous Manufactured Goods
Total

at Constant

2.72
1.92
3.30

2.77
2.85
2.64
3.14
2.90
5.62
2.76

4.94
0.07
2.16
0.56
3.06
4.06

6.77
2.30
4.77
5.66
2.77
3.34

QNirf‘nf Nerived fFram Tahlan {;- [ ’}‘

Labour

Prices

Input

0.15
1.16
1.25

0.09
0.76
0.49
1,10
1.63
1.97
0.15

2.67
1.79
0.60
0.1l6
1.25
2.34

2.53
0.05
2.98
3.18
0.02
0.90

annun) average compound growth rates

Labour
Productivity
3.01
3.11
a.61

2.68
3.63
2.14
2.0l
1.25
3.57
2.92

2.21
1.90
1.55
0.72
1.80
1.68

4.13
2.35
1.74
2.4l
2.79
2.42

Capital
Input
1,57
3.34
0.79

3.93
3.87
3. 15
4.16
3.98
4.61
3.35

5.67
0.61
3,33
3.64
5.0l
4,75

6.08
4.75
5.17
6.12
3.65
3.76

Capital
Productivity
1,13
- 1.38

2.49

- 1.12
- 0.99
- 0.50
- 0.99
- 1.04

0.96
- 0.57

- U.69
- 0.53
- 1.13
- 2.98
- 1.85
- .66

0.65
- 2,34
- 0.38
- 0.43
- 0.85
~ 0.44

Jonst
fFactor

Input

0.54

1.09
0.84

0.53
0.75
1.00
2,33
2.18
3,33
0.64

3.07
1.60
1.56
1.16
2.23
3.04

3.50
2.22
3.35
3.69
1.67
1.76

Joint

Factor |
Productivity

2.38

0'83
2.46

2.24
2.10
1.64
0.81
0.72
2.29
2.12

1.87
1.67
0.60
- 0.60
0.83
1.02

3.27
: 0.08
1.42
1.97
1.10
1.58
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Appendix 1

United Nations Definitions of Value Added

Abstract of paras. 162-7 of United Nations, Statistical Papers,
Series M No. 7)1 (Part 1), Recommendations for the 1983 World
Programme of Industrial Statistics, Part One, General Statistical

Objectives, New York, 1981

"Value added is the increment to tie value of commodities and
services that is contributed by the producing establishment, that is, the
value created by the establishment. Aggregated for all establishments in
a given industry, value added is the incremental value of goods and services
attributable to that industry".

"Value added avoids the duplication in the value of shipments
(or production) which results from the inclusion of shipments of establish-
ments producing materials and components together with the shipments of
establishments producing finished products. Therefore, value added is
considered to be the best value measure for comparing the relative economic
importance of different industries and geographical areas."

"Census" Value Added

"Respondents do not report value added but rather the items required
for the caiculation of value added. Value added, in the census concept, is
defined as the value of output less the cost of materials and industrial
services used. The calculation of value added is made by - : national
statistical organisation in the processing of the establishment data."

National Accounts Concept of Value Added

.<!Value added, defined in the above manner, is not net value created in relation
to the economy as a whole but is net only in terms of ‘he agricultural and
industrial sectors of the economy. To derive a wholly net value added, it is |
necessary to exclude, in addition to the cost of materials and purchased industrial
‘services, the purchases of non-industrial services, and to include non-industrial
receipts. This additional celculation moves towards value added in the national
accounting sense. The national income concept in the national accounts also
excludes depreciation charges, that is, the consumption of fixed capitell

‘' The collection of data on the cost of non-industrial services at the
establishment level is, however, fraught wvith difficulty in the case of multi-umit
enterprises " In such enterprises, data are only available at that
level for certain non-industrial services, such as commnication costs :
and rental payments. Other non-industrial services, such as advertising or legal,
accounting and othef professional services, are charged at the enterprise or
divisional level. Such charges might be allocated bdack to the individual
establishments of the enterprise, either according to the proportion of total
enterprise wages and salaries or value added represented hy esch establishment,
or by sssigning to each establishment of the multi-unit enterprise estimated costs
for the specified service as reported by single-unit enterprises of similar size
and in the same type of industry. Alternatively, cotal payments for mon-industria
services might be estimated by the national accounts staff. To come extent, the
same situation exists ip relation to the collection of data on rcceipts fc:x"
non-industrial services, and corresponding solutions should de uttaptpa.

i e




Derivation of Major QOutput Congépts from thr- Census Mrterial

United States

1} Gross Value of Output = iross Value of Shipments
2) US Value Added = Value ¢ Shipments minus Cost o: Materials
US Cost of Materials =
a) all raw materials, semi-finished goods. part., containers, scrap.
and supplies put into production or used as operating supplies and
for repair and main:enance during the year;
b) electric energy purchased;
: c) fuels consumed for heat, power or generating electricily;
‘ d) work done by others on materials or parts furnished by manufacturing
) establishaents (contract work);
e) profucts bought and resold in the same condi‘ion;
i 3) No National Accounts Concept of Value Added deriviable from the census;

ey @ T

Brazil

1) Gross Value of Output = "Valor de Prodeco”
2) US Value Added Concept = "Valor de Transforsacao Industrial”:
"Valor de Transformacao 'ndustrial™ = "Valor de Produclo” winus
"Despesas, cos as operacdes industriais”
"Despesas, com as operacoues industriais™ = US Cos’ of Nater.als concert
3) In order to arrive at the National Accounts conceit of valu: added, we
nust deduct 15 of the 20 items which the Brazilian census culls "Despesas
Diversas". These are not shown in detail but only for the 2!} major
industry branches, so we must use branch ratios tc derive a rough
estimate of these inputs for industries within earh branch.
These 15 items are:
a) "Alugeis e Arrendasentos” (rents);
b) "Royalties" (royalties);
c) "Manutenclo e Reparacio de Equipamentos e Inst:dcBes” (riwair and
maintenanra®;
d) "Manutench de meios de transporte proprio” (maintenance of the
enterprise’s own transport equipment);
e) "Publicidade e Propaganda” (advertising);
f) "Despesas com comunicacBo"” (expenses for commuw-ications);
g) "Fretes e carretos” (freight and carriage);
h) "Servicos Professionais e de Assistencia Tecnica" (profe:isional
services and technical assistance);
1) "Premios de Otros Seguros” (insurance for othe: risks);
- j) "Despesas—cos-viagens e representacio’{trevel and entertainment
costs);
k) "IndenizacBo por dispensa” (reimbursesent of :xpenses);
1) "Imposto Predial e Territorial Urbano" (urban real estate taxes);
m) "Impostos e taxas" (excise duty and other indirect taxes);
n) "Cosbustiveis e Lubrificantes consusidas no transporte proprio”
(gasoline and oil con umption for enterprise vehicles);
o) "Outros despesas” (ot.er costs);
4) In order to arrive at th: former national accounts concept of value added
we must further deduct " .uros e correcaBo monetaria e despesas bancarias”
(interest and monetary c.rrection payaents and ba.k service charges);




1)
2)

3)

b)
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Mexico

!

Gross Value of Gutput = "Produccion Bruta Total" -
US Value Added Concept = "produccion Bruta Total" rinus the ollowlng
four items:

a) "Materias Primas y Auxiliares Consumidas”;

b) "Envases y Empaques";

c) "Combustibles y Lubricetntes”;

d) "Energia Electrica";

Together these four items correspond to the US Cost of Mater als Concert
(see table 19 of Resumen General)

In order to arrive at the national accounts concept of value added we

must first deduct five iteas which the census includes under the heading
"Otros Insumos”. These are:

a) Refacciones Accessorios y borrinimtu.

b) Pagos por Maquila;

c) Pagos por coaisiones sobre rentas (sales commissions);

d) Pagos por Servicios de Propaganda (advertising costs);

e) Otros bienes y servicios" (other goods and service inputs); L

When these five items are deducted, we arrive at t'e Mexicer census —

concept of value added ("Valor Aggregsio censal brJto), but this concupt

is grosser than vhat we want for national accounts purposes, so we must
further deduct three iteas:

a) "Gastos por Uso de Pateites y Marcas, Asistencia Tecnica y
Transferencia de Technclogia™ (cost of patents, licences, technical
assistance and transfer of technology):

b) "Gastos por alquiler de msquineria y equipo® (costs of rerting
sachinery and equipment);

c) "Castos por otros alquileres” (other rental cost1);

In order to arrive at the formser national accounts concept of value

added, we must further deduct the item “"Usstos por intereses sobre

creditos y prestamos” (interest costs of credits end loans);

In the Mexican case all this detailed information is available for
individual industries (ses tables 19 and 20 of Resumsn General).
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