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~rob~~•s of tteasuring levels and Gro.th of Procllctivity 
in ttanufacturing• 

l6054- by Angus Maddison 

I Proble~ in tteasuring Productivity levels 

(i) ConCP-ptual Problems in Raking_ Value ~Ollparisons in N~tional Prices 

The most rea~ily collectable inf ol'ltation on 1181'Uf acturing output 

refers to physical product at procllcer prices. This kinrl of infonaation is 

available in fairly C011prehensive fora in 110St censuses of production and can 

often be monitored successfully in intercensal years. Th1s •asure is usually 

called gross output, and refers to aggregate shipaents by ...,f acturing 

establist..ents plus net changes i~ •anufacturers' inventories. c 

Hawver, this •asure contains a good_ ~al of duplication, and 

comparisoos bel9een countries on this basis can be llislead~ng. In two ~ntries 

producing a si•ilar value added, the one with the '!'>St specialised plants, 

will have a higher gross out:>Ut because there will be more interplant shipRERts 

for intera:ediate processing. 

In order to eliminate this type of duplication and other differences 

in the degree to which plants U:ie external inputs, the concept of value added 

was developed, and has now beCOlle (Jlite familiar to the general public, because 

la"< systems, particu~a~ly in EC countrie.s, use this concept to measure economic 

activity. Witl'l the value added cmcept, the intermediate inputs used by a 

manuf a~turing establishment are deducted before arriving at the measure of outpu· 

facturing. 

e(Jlival~t 

deducted). 

Table l for Hexico shows how important this problem is for manu­

lhe first column shows GOP by industry of origin, which is 

to gross value added (gross in the sense that depreciation is not 

lhc second column shows inputs 30d the third column shows gross 

output of each sector. It is ~lear that manufacturing is the sector of the 

economy where intermediate inputs are biggest. In the f1exican case there were 

409,750 million pesos of these inputs in 1975 for a gross output of 666,451 

million pesos. Value adaed was only 256,701 million pesos or 38.5 p~r cent of 

grous output. Thfo i:; a AIUch lowr share than for any other part of the economy 

so it is particularly important in productivity measures for manufacturing to 

work with al output conrPpt whi~h refPrs to valuP added. 

Jn industrial rensu~Ps, it is feasible to get enough information , 
frum rr·~pondrnhi to dvrivr. rear.unabh• cstimateo of value addPd, but in inter-

censaJ years, this is often not possi~Je, so the traditional annual inde-es 

of manufacturing output ar-e u~ually only proxy measures of vaJue added. 

f m· hc,nrhnmrk yr.nrn : nr.y havr 
...................... -··. 

• I '"" 11ral '''"I I 11 Bari van Ark I ur 1·um1111,nl n un an C'itr I ir•r clrul l. 
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Reconciliation of Production and Expenditure Approach to GDP - Mexico 1975 

Agriculture forestry & ~ishing 

Mining 

Manufacturing 

Electricity 

Construction 

GDP by 
Industry of 
Origin 

C0111119rce Restaurants & Hotels 

Transport, Storage & Connunication 

Financial Service~ 

123,153 

31,730 

256,701 

9,793 

6~ ,811 

277,033 

62,612 

104,286 

181 ,055 Other Services 

Total 1,100,050 

Intermediate 
Inputs 

48' 232 
12,896 

409,750 

3,507 

66,048 

44,.849 

30,539 

12,436 

58,753 

699,133 

Gross Value 
of Cl.ltput 

with 
Duplication 

171 ,38·5 

44,625 

666,451 

13 ,300 

l:H ,859 

321,882 

93,151 

116, 722 

239,807 

1,799,182 

Imports 
c.i.f. 

9,303 

3,304 

69,921 

5 

0 

0 

2,751 

3~028 

146 

105,821
8 

million pes:m 

Distributive 
Costs (inc­
luding import 
duty) 

37 '770 
5,006 

273,538 

0 

0 

0 

0 

0 

0 

316,314 

Intermediot.e 
Uses 

112. 325 

39,734 

419,491 

9,168 

0 

275,706 

54,092 

44,312 

60,621 

1,015,447 

Fin al 
Domestic 

De in and 

102,491 

l ,811 

567 ,909 

4,138 

131,659 

46'177 
39,527 

72,843 

179,205 

1,145,960 

Exports 
f. lJ." . 

3 ,64, 

11 391 

22 '510 

0 

0 

0 

2, 283 

2,595 

128 

i I 

15,1n9 I 

a) include~ 17,363 million pesos of imports going directly to final demand; b) includes 33,291 million of unallocated exports. i 
\'· 

Source: Sistema de Cuentas NP~ionales de Mexico, Torno 1, Resumen General, pp. 106, 138. The figures include indirect taxes and 

SiJbSidies. 

'· 
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value added weights, but for intercensal years reliance is placeJon what 

are essentially measures of gross output. 

In countries with sophisticated national accounts systems and 

1rUlt1ple sources of information on economic activity from the income and 

expenditure side as well as fro~ the viewpoint of production,~~asures 
of manufacturing value added at constant prices are often inc~rpor~Led in 

the regular national accounts publications and are ~vailable annually. 

This is now true of most OEcr -·ountr1·es. Th v ese measures are · more 

complex than tradition.lindexes of mamfacturing output, Lt are usually 

nuch less detailed. 

One major problem which arises in reconciling the more detailed 

in ices o manufacturing value census type information and its assoc1·ated · d. f 

added with the national accounts, is that census definitions of value 

adjed are less sophisticated and less stand~ dised 

Appendix I c\tes the def'nitions of value added according lo 

"census" concepts and "national accounts" concepts. Whilst the "national 

accounts" concept is designed to avoid any duplication iri the value added 

measure for the economy as a wh~le, the census concept is concerned mainly 

to avoid duplication of the measure of the industrial sector. However, 

the census concept of value added has ve~y little legitimacy as a construct 

for avoiding duplication because manufacturing has very big inputs from the 

rest of the economy. There are large purchases of agricultural materials 

for food processing and large and increasing purchases of ~ervices such a~ 

adliertisi:ig, accountancy, cleaning, transport, etc. In fact, one of the 

reason5 why modern economies are apparently increasingly concentrated lXl 

services, is that manufacturers now purchase these services externally 

whereas they previously produced them within their enterprises. 

for these reasons, the old "census" definitions of value added 

are b~comin.J increasingly anachronistic. furthermore, the definitions of 

census value added vary a good deal betwE'en countries. 



-4 -

Table "L 

~alue Added (National Census Concepts) Per Person Employed in ~975 

in Brazil, Mexico and U.S.A. 

Brazil Mexico U.S.A. '"''" u.. 
Manufacturing Tot31 10,417 8,540 25,765 ',' 1 g 

Food ~d Beverage Products 9,245 7 ,445 31,538 .., .rri.. J Tobacco Products 16,486 36,703 56,388 

Textiles 7 ,133 6,992 17,663 tq. 

Clothing 5,l30a 4,086 12,149 'il~ 

Wood and Wood Products 5,715 4,256 17,612 1 s-11-
furniture 5,899 4,088 15,884 J 
Paper & Allied Products 11,488 11,252 30,465 

J 
1'1 J '1 

Printing and Publishing 11 ,416 7 ,587 23,029 . 
Chemicals 46,063 15,122 56 ,4Y1 J.. Hl. 

' 

Rubber and Plastic Goods 12,240 10,051 23,247 2, "" 'i 
Leather and Leather Products 5 ,842b 4,396 13 '280 ~31 

Stone, Clay and Glass Products 7,569 7,746 25,210 ~'/"!. 

·Metal Products 11,105 10,357 25,766 fl,cf , 

Machinery (except electric) 10,324 9,383 25.,950 101 
I 

Electric Machinery & Equipment 12,742 0.0:>0 22.864 2 • t)11 

Transport Eqcipment ll ,026 9,399 28,248 I, 3'1 "f 

Miscellaneous Mcnufactures 8,414 6,377 24,342 r, .Z '' 

a) includes footwear; b) excludes footwear. 

Source: Brazil from Cerso Industrial 1975, "valor d~ transformac~o" 
per person engaged; Mexico from Censo l11dustrial 1976: Dates de 
1975, Resumen General, Toma 1, "valor aggregado censal b.--uto" per 
person employed; USA from Annual Survey of Manufactures 1975-1976, 
Bureau of Census, US Dept. of Commerce, Hay 1979, "valuP. added by 
manufacture" per person employed Exchange rates rrom !Mf, 

,.......--rnfemafior1a!~-St2Ustffi: Brazil 9.13 c1-uzeiros per 
: US dollar, Mexico 12.5 pesos per US dollar, ;t£.... ~-:; H "-~ ,,.,..., lr:S 
I ~Ii flq,f • 

, ... ,,. .. " ~ .,..,t ...... "'-"'~ 

('_ .)...~;.,. ...... fi.z~ :q+.s-6 I 

J. - -····- - - . . .... 

( s (J I ,.; .... , lY-llc.. f .\ J. ,..,.. . 
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Table 2 c:-ompar·.:>s the level of labOllr productivit) in ikazil, F..JO:.. . 
I 

Mexico and the U.S.;' .• !:::· branch ::vld for manufacturing as -e whole-in 1975 

using national "census" concepts of value added. These concepts correspond 

to w~at is published ir. the UN Ye2rbook of Industrial Statistics, Vol. I, 

Ge~eral lnci.Jstrial Ste~istics. 

Except f .:>r boin, the cen_;. 1s concepts in table 2 have a broader 

definition of ootput ·~ar. the national accoonts, i.e. not all intermediate 

inputs are deducted. ~a111ever, the "cem;us" defir ition of value added 

varies between ccunt1 i~s. The Brazilicn a,d U.S. definitions are fairly 

similar in that the / jpit•ct all ..-aw materials, srmi-finished goods, parts, 

containers, electric e .• "'l'C_// and fuels. 3ut in Mexico th-.? "census" coocept 

of value added ("valor a:Jgreqadu c:!nsal brut.o") is n.etter because it 

excludes some other i.:i:;ril::-. ~· .q. sales commis~ior.s and advertising costs (see 

annex for definitions J . ·- th.: case of India the industrial census defini-

tion ct value added is ! · '· sa.11e ~s that used in the national accounts. 

However, Indian practice h bolh the censu:., and the national accounts is 

to sh(<.:t ''net" value adde·1, l . -.- . r.e :- in the sense t•1at depreciation is 

excll .. ·'c>d, whereas the other i:-..;v:1trie,{ standard prc:;ctice is to show gross 

valu<> tided. 
1...,t.. ... 

In the case of Brazil anc' Mexico, the e;~~suses do give enough 
~ 

inforr;ation to derive a rro<>asure of ·:alue added eq..al to the national 

acccurts clJrlcept, but this is unfonu11al~ ly not tt-.. ~ case 111ith the U.S. 

cem;Js. 

the ... e 

Therefore if \:1e 111ish to m"li--P. sta:-idardised comparisons between 

countries st ick:...ng ent.; rely r.c. the census, value added 111ould 

have to la measured on a "U.S. cr-r.n..a" baa.is. However, this is not a very 

desiratle measure becaulSe it fa. ls to (iPr.r;ct a wide range of purchased 
A~,t."-J..,...-:!.. ~1 ... .-... 

services (see Hrazilian census tzrminolol)y -=--or detail.:·' reference}. Even 
L 

~rt ...... the definitional cut-off ia thr,; same for all t:..:. c'luntries, the 

degree to 111hich such outside sP.r· !Ce:-· ore ~ctually pur::h:1sed by manufacturers 

will vary from i:::oontry to country. I;1 ye·1eral, the U.S., which is a morf; 

sophisticated ::.nd specialised r:corit:!"'·Y , has a manufacturir.g 

sector which purchases proportH.1natr·iy m·Jre of such outsidr; services. 

ThPr.J is therefore a :;t r.Jny c 1se fo:- standardising on the natic;1al 

account~ mea.;l're of valuP added ra' ht:r than on the crueler "census" concept. 
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Table 3 

Value Added (National Accounts Cor1ceE!t) Per P~rson.Emplo~ed 

in 1975 in Brazil 2 Mexico and U.S.A. 

U.S. dollars converted at official 
exchange rate 

Brazil M~xico U.S.A. India c 

Manufacturing Total 8,954 8.236 18 ,240 1,336 

Food and Beverage Products 7,430 7,219 18,657 ) 

Tobacco Products 15,490 36 ,287 37,342 ) 656 

Textiles 6,234 6,842 11,172 909 

Clothing 4,546a 3,896 8,810 1,038 

Wood & Wooc! Products 4,735 4,096 14,914 
) 653 

Furniture 4,975 3,917 11,464 ) 

Paper and Allied Products 9,481 11,QOO 21,44'} ) 

Printing and PubHshing 9,886 7,291 15,883 )l,616 

Chemicals 41,066 ·. ,417 28,256 3,235 

Rubber and Plastic Goods 10, 722 9,684 15 ,872 2,861 

Leather & Leather Products 5,004b 4,254 9,769 1,018 

Stone, Clay ano Glass Products 6,217 7,536 17 ,417 1,036 

Metal Prod·Jcts 9,190 9,973 20,625 1,869 

Machinery (eAcept electric) 9,036 9,007 19,786 1,815 

Electric Machinery & E~ipment 11,377 7,634 16,616 2,261 

T ran:;porl [quipmenl 9,587 9,965 23,795 1,497 

Miscellantous Manufactures 6,956 6,110 15,601 l ,322 

a) includes footwear; b) excludes footwea~ c) "factory" sector only 

Source: B~azil and Mexico as for table 2, with output adjusted to 
a "nal.lonal accounts" concept, along lines laid out in Appendix 2. 

_ ..... ___ U.5 .A. output figures supplied by U.S. Dept. of Commerce, employment 
_._ ~· _rAJ- \_01JuU~frodm2Natio~a~. Inco~e a~d Pr~~u~t ~ccounts of the U.S. 2 1929-76, 

!PP· 4 an 52. n ia ne va ue a e pus depreciation, and employ-
t--f•'..r1""1 

1 
men~ from Annual Survey of lnd•Jstr!.es 1975. 76, Summarv Results for the 

~U ;l,1..~;.) ·Factory Sector, CSO, New Delhi, Part II, pp. 2-3, in fact the output 
' figures in this source for India differ very slightly from those in the 

national accounts, but as the EOjustment is made on an employment 
coefficient in the national accounts, the productivity figures are 
identical. The Indian factory sector excludes firms of less than 10 
employPer; (without power) and less than 10 employees with power. 



Table 3 shows labour productivity for the four countries in 

terms of t~e national accounts concept of value added. In the case of 

Brazil, India, and Mexico, this measure of output was derived from census 

information, whereas for the U.S., the information was orovidcd by the 

national acrounts division of the U.S. Dept. of Commerce. 

Although the overali ranking of the four countries is the same 

in table 3 as in t2ble 2 (with the U.S. in first position, ~razil second. I 

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

substantially. Thus in table 2 the productivity level in manufacturing 

as a whole in Brazil was 40 per ce~t of that in the U.S.A., whereas in 

table 3 Brazilian performance is higher, at 49 per cent of the U.S.A. 

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

the U.S.A., the grosser census measure favcurs the U.S.A. because it has 

higher service inputs than Brazil. When these are deducted in a simiiar 

1:1ay for both countries, the LI. S. advantage is smaller. When looking at 

manufacturing output in the context of the economy a~ a whf)le, the n<lt:onal 

accounts conce~t of value added is preferable because it eliminates duplication -

the purchased services we deduct from manufa~turin~ are already counted as 

output in the service sector. 

Mexico's rd~tivt? standing in table 3 improves more than that of 

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

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

c:i:;!' of India, the improvement is birJqer still, i.e. 7.3 per cent of the U.S.A. 

a:; comµarcd with 4.~ per cent. 

..... 
It should be mentioned that tha•gh the figures iri table 3 

repre~ent the standardised national accDLints definition of value aJded, 

they are not quite equivalent to the manufacturing cont.ributioo to GDP. 

The :;tandard national accounts system recommended by the United N<itions and 

u~ed by most countrie~, involves a final global adjustment for all sectors 

for their use of oanking fier\/ices. In the ca(>~ of Brazil, Mexicc and the 

ll.S.A. it i;., however, pos(;.ible t.o break doliln the use of bank services by 

inclu:;lry branrh, a:> sho111n in table 4. 

rd at 1 v1· product iv i I y ~;landinCJ. 

This does not ~ave much im~act on 
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Table 4 

Value Added (National Accounts Concept Minus Bank Service Charges) 

Per Person Employed in 1975 in Brazil, Mexico ~1d 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 (excPpt electrjc) 

Elcclr ic 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, 14 7 

9,43) 

6,849 

a) includes footwear; b) excludes footwear 

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 

lG,226 

35,44~ 

10,831 

8,659 

14,303 

11,239 

20,908 

15,773 

27,068 

15,358 

9,470 

16,892 

20, 106 

19 ,411 

16,0)5 

22,502 

15,208 



(t~) Employment Heasures Appropriate for Productivity Analysis 

There are two ~ajor sources of employment data which tend to be 

used in productivity estimates. One is the informatiai derived in 

rndust rial censuses from estaolishments 111hic~repo: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 at end 

year or ::it a speci fie reporting date. This in formation is gathered from 

the same establishments which report ai output, ..,d employment data of 

this kind are the most obvious source fer estimates of manufacturing 

productivity, though there are some problems of how to treat headq_Jarters 

staff, or in the fact that the information refers to job-holders and not persons. 

Insofar as people are multiple job holders, they will be counted more than 

one~, but this is not likely to be a large problem. The biggest problem 

~ith 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 now rather general in developed countries. lhis kind of 

infcrmation will not tally exactly with industrial census informatilXl, for 

several reasons. First.of .all, the respondents (J...r._e f1-i11:-.ft. ;;,.J,if,.,JuiJ~ rt.f~;...,. 
L · fr.. 1 ",,...;.J.J ~&.-'> J 
fc>- fr.~c..(~ tv-.J ~ , and they may not classify themselves in the 

' same branch of activ~ry as their employer would. There will be people wHh 

a marginal job attachment in the informal sector who will report on activity 

which the industrial cen~;us does not cover, and there may be people (family 

workers or self employed) who do not draw 111ages W report themselvc:.; to be 

employed. Of course, there will 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 increasinq tendency for lhe national accounts to 

inc Judi· cr;tim<Jtcs of Pmploymcnt by :>crtor and for branches of manufacturing. 

'"' 1 ·1~~ lhrn practiC'e wa:.; adopted Jn OECD national aC'counts, but there 

1:: H:.: yd no c }Par Jy rlt'f int>d ~tandrird definition of employment in these 

acr:runts. In pr act ire, nationa acC"ountants merge both estc1blishment and 

hou::etiulrl ~;ourcC':; of inform8lion toCJdhPr with social se-curity and other 
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Table 5 

Alternative Estimotes of Employment in Manufacturing 

Brazil (1950) 

( 1980) 

Mexico (1975) 

(1980) 

France (1980) 

German> (1980) 

Japan ( 1980) 

U.K. (1980) 

U.S.A. ( 198 0) 

Industrial 
Census 
(OOOs) 

1,145 

4,839 

1,6!!8 

National 
Accounts 

(OOOs) 

n.a. 

n.a. 

2,002 

2,422 

"4ational 
Accounts 

(OOOs) 

5,320 

8,995 

14,057 

7,038 

20,770 

Population 
Census 

1,608 

6,939 

n.a. 

2,575 

Labour Force 
Statistics 

(OOOs) 

S,492 

8,842 

13,670 

7,085 

21,942 

Source: OECD countries from DECO, National Accounts 1972-1984, Paris, 
1986, and Labour Force Statistics 1964-1984, Paris, 1Q86. 
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administrative records. There are some discrepa11cies for OECD countries 
~~' ri-,it.t• ... f 1 t f t. 111s new source o emp o;men in orma ion, and the series 

~"'<. 
ava1 lablt' m OECD Lc.bour Force Statistics 111hich generqlly bas~d on 

huu~ehold or population survPys and (tf{ 

~.; ILO recor.1rr.endations (see ILO, 1976). 

Table ) shovs the 

standardised according 

two maJor sources of 

informatioo on manufacturing employment 111hich are most frequently used in 

international comparisons of labour productivity grovth in OECD countries. 

There are still discrepancies oel111eP.n the t1110 sources, and some differences 

between countries in the cut-off points for exclusion of young or old 

vorkers or people 111ith a part-time or intermittent economic activity 

(see DECO, 1979), but the discrepancies are not really too disturbing 1n size. 

In de\·eloping countries, lhe spread between the alternat_ive employ­

ment fiqures used in productivity measurement can be much bigger thar. in 

the OlCU countriP!.i cited in table ). In Brazil ~e population census 

regularly shows 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•J of manufacturing output are taken directly from 

industrial census results, it 111ould clearly be inappropriate to use the 

population census fjCJ..lres for manufacturiny employment in combination with 

lfw n<Jtional ricrount~; measure of mcinufacturin!J output. However, the dis-

crepancy in employment reporting does suggest that there may be a substantial 

amount of infcrmal manufacturing activity which is not covered b)' the 

Brazilian national accounts and by the industrial census. 

In Mexico, the national accounts do contain estimates of employment, 

b3scd on a mer~er of information from different sources. The national 

account~; estimatf! of manufacturing employment is some111hat smaller than that 

of the population census, but is a good deal higher than the figures in the 

rndu~t r i ;:il cer1!.;u!;. for l 97'>, lhf' national account!:i f 1gure for employment 

HI manufacturinq wa!; 19.8 pN cent hirJher tnan that in the industrial census. 
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Mexican National Accounts Estimates of Employment, Value Added, and 
CAJtput per Employee as a Ratio of the Same Hagnitud~s as Recorded D) 
the Industrial Censu~ in 1975 

food Produd s 

1 obacco 

Te,t1lc:.: 

ClothinCj 

footvear & Leather 

Lumbc- r & Wuod 

furniture & Wood Products 

Paper & Allied Products 

Printing & Publishing 

Petroleum Refining & Petrochemicals 

Chemicals & Allied Products 

Rubber Product!:. 

Plastic Products 

Stone, Clay & Glass Products 

Iron & Steel 

Other Primary Metals 

Metal Products 

Machinery, except Electric 

Electrical Machinery & Equipment 

Motor Vehicles & Equipment 

UlhL·r T ran:;purt Equipment 

Other Manufacturing 

Total 

Total excluding Petroleum refining 
and Petrochemicals 

Employmer.t Value Added Value Added 

133.0 

136.0 

109.2 

113.8 

123.7 

245 .9 

176.9 

115. 7 

107 .6 

112.5 

630.6 

105.2 

117 .1 

101.5 

128.8 

104.5 

72.9 

92.8 

103.l 

108. 7 

102.4 

98.6 

121.3 

121. 5 

119.8 

(~ational Accounts Per Employee 
Concept) 

235.6 

154.B 

100.b 

l.'.+0.5 

266.4 

302.6 

205.5 

2.24.8 

129.B 

121.l 

1,092.6 

110.6 

132. l 

104. 2 

150.6 

105. l 

78.9 

101.0 

107.B 

120.B 

108. 5 

102.l 

214.6 

151.:i 

144.4 

177 .1 

113.8 

92.l 

123.5 

215.3 

123.l 

116. 2 

195.3 

120.7 

107.6 

173 .3 

105.1 

112.8 

102.6 

116.9 

100.5 

108.2 

108. 9 

104.6 

111.1 

106.0 

103 .6 

176.9 

124. 5 

120.6 

a) ThC' national accounts figure includes petroleum refining and basic petrochemicals 
111hich are not included in tile industrial census figure. 

SourcP: The figures in the national accounts, Sistema de Cucntas ~acionales de Mexico 
Torno~; 1-Vll, and particularly tomo 111, 'JOls. land 2, SPP., Mexico, 1981, 
111err compared with figur~s in Resumen General, X Censo Industrial, Datos de 
197), S.P.P., Mexico, 1979. The census figures 111e used 111ere "Valor aggregad1 
~al bruto" minus payments for patents, license!> etc., rental costs of 

•machinery and other renlril costr.. 
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In fact the Hexic3l 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 blo111 u~ the industrial 

~cnsus result by 44.4 per cent. This is a good deal more than the 

~nfference in employment levels bet111een the t1110 sources, 111hich, if iJle are 

to interpret the differences in the t1110 sources as an allo111ance for 

informal activity, sho111s that the implicit productjvity level assumed fer• 
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 cn.1ntries 111ith 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 purchasin9 po111er parity (see belo111) one ~ar. use t~is kind of 

source to compare productivity levels; 

c) if one 111ants to compare manufacturing produc~ivity levels in 

other countries, it is 111ise to stick to industrial census sources, which 

often provide enough information to adjust the output concept to a national 

accounts tasis, and 111hich are nuch more likely to have the necessa~y 

compatibilit~ bet111een the output and employment estimates than is the case 

vhen one conflates di fferenl sources of information on output and employment. 

; ; 
1 
)Measurement of Output per Manhour 

In labour productivity analysis it is desirable to make allo111ance 

for differences in hours 111orked. Over the past century, working hours per 

year in the advanced OECD c<'untries have gene_·ally fallen ~1 i..4 
and if 111e ignore this, the rise in productivity is understated. 

Similnrly, there are siqnificant differences in 111orking hours between 

rountri~r. at a ~ivrn point of time. 
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Information on working hours is not collected as a standard 

item in industrial censuses, and estimates are not provided in the 

national accCJ.Jnts, so that if a measure nf CJ.Jtput 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(~ ft-.4'-....,- ''ffc) , 

Table 7 shows the outcome of such a data merge in estimates 

of working hours in OECD countries. The co~plexity of the problem is 

clear when one remembers the multiple dimensions of 111orking time with 

substantial differences in national practice on the length of vacations 

and sicknP.ss absence as well as differP.nces in the length of the standard 

working day, overtime etc. It is clear from the table that 111orking 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, bl t information on Mexico, 111here, in 1983, average 

Wt.Tking h~Jrs 111ere 44.11 per 111eek suggests that annual 111orking hours there 

are substantially higher than in the U.S.A., and not too far below those in 

Japan. Therefore, all 111e can conclude in relation to the comparisons of 

output per employee in Bra,il, Mexico and the U.S.A., is that they are 

probab~y less favourable to the U.S.A. than output per man hour figures 

would be. 



Table 7 

Breakdown of Analysis of Average Time Worked Per Person in Developed Countries in l9U1 

Number Weekend Public 
Sickne~;s Days 

Net(n) 
of Days Vacations Strikes Hours 
in Year Days Off Holidays Bad Weather Worked Worked 

& Cl\..;...f Per Day 
Absence 

France 365.0 105.0 10.0 30.0 14.0 2G6.0 7.570 

Germany 365.0 105.0 9.0 29.l 10.5 211. 5 7.953 

Japan 365.0 62.3 12.0 12.0 a.a 267.a 7.956 

I'. K. 365.0 105.0 a.a 25.0 21. 2 205.a 7.344 

U.S.A. 365.0 105.0 9.0 11.4 8.4 231.3 7.000 

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

Source: Maddison (1987). 

Hours 
Worked 
Per Year 

1,560 

1,682 

2,1.31 

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 ra~e. It is 111ell 

knovn that the purchasing paver of a currency can differ substantially 

from the exchange rate, and this has led to a number of sophisticated 

efforts to produce "purchasing poliler parity" ratios. The International 

Comparison Project (ICP) of the United ~ations is the best known of these 

efforts and has nov 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 comparahle items of final demand (see 

penultimate column of table l above for Mexico), whict'o enables a revaluati1'n 

of one country's output in another country's prices, or measurement of GDP 

levels of several countries in 3 common set of prices. 

Al though these comparisons of real GDP are a great improvement 

on cor.parisor. at exchange rates, they are available only for expenditure 

categories like consumption and investment and not for sectors of output 

such as rvanufactl!ring. S~.me authors l)ave t:-i~d to derive proxy PPPs for 
,,,.., ............. s-t•J 1 ..... ·-,.... c..--c-tl.c:, p/JI',; .... 

production ~"ctc-r\ °"d I~P type studies, e.g. Kumets (1972), Jones (1976), 
L "'' ~r'1S.t.J ~c J~a-4~,,_Kur-;..1'. ... , ~ N1·s~i•"lt'2..•(''tUJ 

Prais (1981) Roy (1982),'but this is a dubious procedure. Che can 
L. 

see how dubious it is by looking al table l; 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 purchaLlinrJ power p:.irHieLl acros~ countries directly by comparing the 

detailed information in the censuses of manufacturing for benchmark years. 

Over th~ past four decades, there have been significant studies 

111hich have included international comparisons of levels of output in manu­

facturing (see table i). The most ambitious of these in terms of sample 

size were the estimates of Paige and Bambach (19S9), and Smith, Hitchens 

and Davies (1982). The others generally covered somewhat less than a 

quarter of manufdcturing employment or output. Only three of them (Rostas, 

Paiqe and Bambach, Maddison, van Ark and Blades) give detailed information 

on methods of ~alrulalion but they all make us 0 of census of manufactures 

material. They arr all restricted to t1110 or three countries, except . 
Shi rioha ra who manaqcd to rovrr 89 countries, using UN indus l rial product ion 

fiqur<':; 111ith 111eiqtit:1 drawn from the British, Japanese and US censuses of 

manufactures. lh~ Maddison (1970) study which covered 29 countries was 

dr.l'ived from Shinohara's estimates. 



Aul her 

P.ostas '19.'.>8 j 

Maddison (1952) 

rranke l (1957) 

Paige and Bambach 
(1959) 

Shinohara (1966) 

Mensink (1966) 

Kudrov ~ 1969) 

Maddison (1970) 

West (1971) 

'fukiza111a (1978) 

Prais (1981) 

Smith, Hitchens and 
Davie~ (1982) 

Blades (1982) 

Maddison, van Ark 
and Blades (1986) 

Table I 

14 Studies ~f Real Output Levels in Manufacturing 

Number of Separately 
Specified Items 

29 industries(a) 

12 industries 

Size of 
Sample 

22 percent of 1937 
US employment 

15 percent of 1935 
Canadian employment 

Country 
Coverage 

UK/USA 

Canada/UK/USA 

Reference 
Years 

1935-9 

1935 

34 industr~es 18 per cent of 1947 UK/USA 
US employment 

1947-8 

150 industries 

53 commodities 

10 ind•Jstries 

substantial 

not clear 

14 per cent of UK 
1958 employment 

11 branches ·substantial 

all manufacturing substantial 

30 industries not stated 

60 commodities 20-23 percent of 
US employment 

10 industries 

117 inwstries 

54 commodities 

28 percent of UK 
1973 net output 

substantial 

not stated 

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, 78 

10 industries 20 per cent of value Bra?.il/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 111hose mode of calculation is not described. 
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hble 'f. 
lnt~ma~_ional Comparisons of Real Outout Levels 

Using Exchange Rates or PPP Proxies 

EXCHA~GE RATE CCJ1PARISONS 

Sadler and Grossman (1982) 

Sadler (1986) 

Asian Productivity 
Organisation (1986) 

U.S. Bureau of labor 
Statistics 

Kuznets (1972) 

Jones (1976) 

Prais (1981) 

Roy (1982) 

Klodt (1984) 

·rC\J~ ... ., .. 1 i<~r,{o 

f\i:~"-\'""11..\... ('''~') 

~jtput per Hal Hour and J~int Factor 
Productivity_ main economic sector.sand 10 
br3lches of ~rnanufacturing in U.S.A. and 
Japan. 1970-80 in 1975 prices converted to 
U.S. dollars at 19/5 exchange rates 

Updates former to 1983. 

Output per E~loyee in main economic sectoz 
(including manufacturing as a whole) for 12 
Asi~ countries, 1971-83 in 1~75 prices 
convert~d to U.S. dollars at 1975 exchang~ 
rates. 

Periodic Reports on manufacturing output pe­
man hour in 12 OECD countries. 

PROXY COHPARISCJ.IS 

Used reweighted OEEC and ECLA expenditure PPPs 
to estimate sector PPPs for large grou~s of 
countries. 

Used reweighted Kravis et al. (1975) ~xpendi­
ture PPPs to derive sector PPPs. 

l'Hn 
Used reweighted Kravis et al. expenditure PPPs 
to derive PPPs for 10 manufacluring inciJstries 
in Germany, U.K. Wld U.S.A. 

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

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

(•~lJ, •ctU) 
Applied "remapped" Kravis ~-l PPPs 
to estimate productivity differentials in 

Japan and U.S.A. 1960-79. 
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All t!iese ~··1dies useu the "s.;.;,<;1!.e" inGicaton epproac.'i, -i.e. they­

generally comparE:~ q.. · ltities of CJJtp~ ·~ weightea by value added. Paige 

and Bombach give a ~'°~ .. deal of space to s di~::t!ssion of the alternati"e 

"double" indicator · -~ ~ icx", i.e. separate. rrieas:=•ament of Olltput and inputs, 

t.ut they use it only f.Jr agriculture and ;>art c·f transport. for manufacturing 

they use "single" l.ndic,•tors 1i11th a gloD:i~ aciJUstment for fuel inruts for 8 

c-onsolidated branch~Js. West (1971) anc Yuk ·.z::r.1c.. : 1978) made sir.iilar global 

adjustments of thi~ !..ind, and Smith, Hilcher . .; o,d r;avies (1982) experiment 

\lith them. Haddi5on, "an Ark, an-1 Blad·!?. (. 936; ais'.l found it impossible 

in practice to use th~ double ind1cator apr· c-ach fer manufacturing, but made 

extensive adjustments for differen::es ir :r.:1L'-s. using ratios at national 

prices from census material. 

It is clear fr J4~· these pa'>t st•JLit-!> ':'-.;it an attempt to use the 

double indi~ator approa "' in a brocij COl"{J3l l-:·r. for a n•1mber of countries 

would involve a monumental amount of work ~e:~~5e cen~uses of prod~ction in 

different countries give different degree:;"; ut detail, different measurement 

units, often refer to different yearn, anc defi:1e ir,"\Jstry bour.~ai-ies 

differently for a hu'Jc and heterogeneous numL..:r of products. .~alysis of 

this inf·irmatior: for the double indicator approach cannot be mechanised 

but reC1-Jires 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 inpu~-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 I of the UN Industrial Statistics Yearbook. 

It is also clear that the coverage of the industrial sample cannot 

be nearly so comprehensive as is possible for agriculture. CJ-. 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 sa~ple 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 le~els on the lines of the studies listed in 

table 8, many analy!>ts w1ll c-ontinue lo use exchange ratt" compariscns or 

proxy comparisons of the type listed in Tablt> 9. 



TablaJl 

\lalue Added (National Accounts Concept) Per £111Pl01'.tfr in B~a~j°l, 
Mexico and U.S.A. in 1975 et Exchange Rate and Adjusted for Real 

Purchasing Power 

All Manufacturing 

Br-azil 

Value Added i \at.:'Jl'lal Accounts Concept) 
per Employee, US dollars converted at 
exchange rate 

P.·oductivity Ratios (at exchange rate5, 
USA = 100) 

Exchange Rate (national units per $) 

Purchasing Power of Currency 
over a Sa~ple of Manufacturing 
Industries 

Ratio of Exchange Rate tG PPP 

\;alue Addeo 1,\ational: Accounts Concept) 
Per Employee, US dollars at PPP £ate 

. . t: "C' i' o..J -f\.......J-) 
Productivity Ratios~ "-n,c;· 

1 
'.) 

8 ,954 

49.l 

B.13 

6.24 

130.3 

11,667 

64.0 

10 Industry Sample 

Percent of Gros:.; Output 

Percent of Value Added (US Census Concept) 

Percent of Value Added (Naliona~ Accounts 
Concept) 

Value Added (National Accounts Concept) 
per Employee, US dollarG converted at 
t•xchange rate 
Productivity Ratios (at exchange rate 

USA = 100) 
Ratio of Sample to Average Productivity 

, . 
• 'rf.~(I 

21.6 

20.2 

20.2 

9,220 

41.2 

103.0 

Mexico 

B,236 

45.2 

12.50 

11.BO 

105.9 

B, 721 

47.8 

26.4 

26.3 

26.3 

11,579 

51. 7 

140.6 

U.S.A. 

18,240 

100.0 

1.00 

1.00 

1.00 

lB,240 

jOO. c.1 

15.7 

12.2 

12.2 

22,397 

100.0 

122.B 
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Table 10 show~ 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 th£ U.S.A. and applies the sample results 

to estimate real productivity levels for manufacturing as a whole. The 

results rust 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 le~els 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 nuch higher productivity levels in manufacturing 

compared with the rest of the economy thru1 is the case in the advanced OECD 

cL>untries. 

This is clear from table 11 whicn shows Brazilian productivity in 

manufacturing to be two and threequarters times a3 high as in the rest of 

the economy, and Mexican productivity twice as high. In the five OECD 

countries in Table 11, the differences be~ween mariufacturing and non-manufacturin1 

productivity levels are very modest, and,in Germany and the U.K.~manufacturing 

levels are actually lower than the average for the rest of the economy. In 

this OECD group, Japan is the extreme case, with 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 two Latin American 

countries. 

There are several reasons for this relatively hL9h 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 

lo~ labour costs, for productivity spreads within manufacturing are biggest 

j~ ~uch ca.Jntries (se~ last colunn of table 11). However, a large part of 

induutr\al 



BrdZil 

Mexico 

france 

Germany 

Japan 

U.K. 

U.S.A. 

., •"'lo --

'- -
T abl_, II ---

Comparative Characteristics of Han..ifacturinq Activity in 1980 

Manufacturing 
Share of GDP 

at Factor Cost 

27 .1 

22.B 

27.B 

33.9a 

28 .2 

26.0 

21.3 

Labour ~roductivity 
:..e·Jc; in Manufacturing 

Rel3tive to ~on-Me11uf~cturing 

278.8 

199.9 

119.B 

97.l 

124.6 

91.2 

102.0 

Ra-lge of Laboor 
Product~vit) Levels 

Bet~een Major Branches 
of Manufacturing 

9. 1 ..... 
9:1 

4:1 

3:1 

7:1 

11. a. 

4:1 

a) The German definition of manufacturing is some~hat broader than in the oth~r 
countries with respect to repair services and quarrying. 

Source: Brazil, output from Contas Nacionais do Brasil: Metodologia e Tabelas 
Estatisticas, Varga~ foundation, Rio 1984, employment in manufacturing 
from IBGE, Censo Industrial, Dados Gerais, 1980, Rio, 198~, non-manufacturing 
employment from Anuario Estastico do Brasil, IBG[, Rio, 198). Last colu1111 
derived from table 3 above. Mexico, INEGI, Sistema de Cuentas Nacionales 
de Mexico: Principales Variables Hacroeconomicas, Perioclo 1970-1982, 
Mexico, 1983 and last colu1111 from table 3 above. U.S.A. from U.S. Dept. of 
Co~erce, Survey of Current Business and table 3 above. Other cOJntries 
from DECO, National Accounts 1972-1984, Paris, 1986. 
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technology was developed in countries where labour is more expensive, 

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

A second reason for relatively high labour productivity in Latin 

~~erican manufacturing is the importance of policies which protect 

domestic markets and which subsidise capital inputs. As a result, scarce 

capital is funnelled by priority towards industry. ThesP. policies are 

probably operative to a greater degree i~ Latin America th ~ in the OECD 

countries. 

The third reason for relativelt high manufacturinitproductivity 

in latin America is the backward character of an importa~t part of non­

manufacturing. In the two Latin American countries, the continued existence 

of a large low productivity agriculture explains a good deal of the backward­

ness of non-manufacturing productivity. 

There is a general habit of referring to the 5 OECO countries in 

Table 11 as "industrialised", in contrast to the siluatitlf1 in developing 

countries, but in terms of output shares, these OECD countries are not 

predominantly oriented towards "industry". On average, manufacturing output 

represented only 27 •. ~ per cent of their GDP ~n 1980, which is the same 

situation as in Brazil. In Mexico, manufacturing activity is relatively 

smaller th<Yl in Brazil, but it is slightly higher than in the U.S.A. 

However, the distinction between the two groups of countries is much more 

marked for employment th<Yl for output. In Brazil and Mexico, the share of 

manufacturing in total employment is markedly lower than its share of output. 



II Techniq.ies for Analysing Growth Performance 

Most of the measurement problems we have discussed in col'Vlection 

with measuring productivity levels across countries apply in sor.ie d~gree 

to measuring productivity growth Jver time, particularly if the analysis 

is intended to be comparative. In general, hovever, the measurement 

problems are easier than with the ievel comparisons, because national 

statistical auU1vrities have devoted more effort to refining the information 
,,&.......~~~~-\ 

and concepts for develop.nent 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 outpJt, 

employment and output per employee in manufacturing in our two Latin American 

economies and five OECD cruntries. #inufacturing output 

and F,mployment have on average growr, faster in the two Latin American cwntries 

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 qense of narrowinq the gap between themselves and the lead 

country, the U.~.A., but they have 

considerations·. 

been hampered by two major 

a) a considerable part of the effo,t they have made to accu11J.Jlate 

capital and accelerate the growth in their capital stock has been absorbed by 

"capital-widening", (i.e. provision of productive facilities for new workers), 

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 difficult to 

quantify, but the close correlation bet~een capital accuml•latic..n and growth 

is very clear • ....:.. i~ ll, 

b) Unlike Japan, Latin American countries have a labour force with 

much lower levels of education than the lead cei·mtr>, so that they 111ould I.Av& 

fac8' qrt>at ski 11 bot llenecks if they attempted tu reµ he ate the Japanese 

scale of capital accumulation. Even though avera1e education levels are 

innca:;ing fast (as is clear from table 14) the gap hetween the Latin American 

and OECD situation is still very big. 
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table 12 

Comparative Growth of Manufacturing O...tput, 

Employment and 0.-I.put per Employee Since 1950 

annual average compound growth rates 

Manufacturing 
Value Added Manufacturing Manufacturing 
(Nation~! Accounts Employment O...tput Per 
Concept) at Con- Employee 

slant 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) 5.5 0.8 4.6 

Japan (1950-84) 11.6 3.0 8.4 

U.K. (19;0-~4) 1.8 - 0.9 2.8 

U.S.A. ( 1950-84) .s. 2 0.7 2.5 

five Country (OECD) 
Average 5.4 0.8 4.6 

Source: Brazil and Mexico from national sources, OECD ca.Jnlries from US 
Bureau of Labor Statistics, Office of Productivity and TeclYlology, 
July JO, 1986. 
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Table 13 

Rates of Growth of Capital Stock, Employment, 

Capital Per Employee, GDP, and GDP per Employee 

annual average compound growth rates 

Gross fixed Capital per GDP per 
Non Residential Employment GDP 
Capital Stock 

Employee Employee 

France (1950-84) 4.1 0.3 3.8 4.2 3.8 

Germany II 4.9 0.5 4.4 4.5 4.0 

Japan II B. 5 1.4 6.9 7 .':> 6.0 

U.K. II 3.1 0.2 2.9 2.4 2.2 

U.S.A. II 3.3 1. 7 1.6 J.3 1.6 

9razil (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: O.E.C.D. cuuntries from Maddison (1987). Brazil and Mexico from national 
statistics. The above figures are for the economy as a whole and not for 
manufacturing. 



Table 14 

Average Years of Primary and Secondary Education Per Employee 
'" 

1950 1980 

Brazil LB 3.9 

Mexico 2.3 4.4 

France 8.0 9.6 

Germany 8.4 9.2 

Japan 8.0 10.3 

U.K. 9.3 10.3 

U.S.A. 9.0 10.7 

So..irce: All estimates are ultimately derived from population censuses. 
Lrazil 1950 from C.G. Langoni, Distribucao de Renda e Desenvolvimento 
Economico do Brazil, Expressao e Cultura, Rio, 1978, p. 67, 1980 
from Censo Demografico 19801 Mexico 1950 from Marcelo Selowsky, 
"Education and Economic Gro111th, 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. Othe• countries from OECD, Education, Inequality and Life 
Chances, Paris, 1975, and underlying worksheets for that study. 
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It is clear from the rat.her simple aggregative fic;JJrea in 

tables 12-14, that q.iite 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 are not stralg. In the 

past twenty years there has been a revolution in the techniques of comparative 

growth analysis for developed count~ies, 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 Oeniscn (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 new growth accounting approach is the notion of joint factor productivity 

i.e. a broadening of old-fashioned labCJ.Jr 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 ne111 modes of analysis on a disaggregated level. 

-
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We can illustrate this as follows: 

In measuring labour productivity levels, we need information on 

value added (O) and labour input (L), which may be measured either in 

employment terms or man hours. Thus the labour productivity level c;f) is 

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

Tl = 
0 

l 

When we t~rn from this to measure laoour productivty growth, we have to 

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

year 11 1" to the end year "n"): 

Tfn 
ii; 

On ln = .. -
01 l I 

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 symbols to indicate this, as follows: 

...J, JI = 0 - L 

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

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

as follows: 
·2 

Tf = 0 K 

The next step is to combine labour and capital together in 

measures of joint factor productivity: 



.. 

•3 n = 0 al 
• 

(l - a)K 

In order to incorporate both of these factors (labour, and 

capital) jointly into the analysis, they ,-:e each given- weights CaJ and 

(1- a) which 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 cnalysis 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 diseggregatec form, nor is is 

possible for developing countries, though there are a ·1umber 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 yearn (1980), and also of O, 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 

ccn be c01Tbined into a crude measure of labour input in terms of working 
. ~ ~ ..,.,..a, >A ... .Jc. 

hours (wittvcorrection for the number of ~eks or days worked per year, . 
c. • &... 

in table 7); 111hen this is done 111e can measure L in the second colunn of 

table 18. Labour productivity TI 1 is shown in the third colullVl of table 18. 

• IL fa.ro ~- t-..._K 1' •· ... 1 .... 
Table 17 shows gross capital.stock (K)Land the compound gr0111th 

rate between the two benchmark years, K. This latter magnitude is also 

reproduced, with 2 decimals,in column 4 of table 18. Capital productivity 

( 
• 2 • • ) Ti = 0 - K is shown in the fifth column of table 18. 

In order to calculate joint factor input,the labour inputs 

(column 2 of table 18) are llk.lltiplied by the labour share;(the last column 

of table 16), and the capital inputs (column 4 of table 18) are lll.lltiplied 

by the reciprocal of the labour ~hares. Thus in food and kindred products . 
L(-0.lS) is nultiplied by .7151 and K(l.57) is multiplied by .2849, which, 

when added together, ·.s eQJal to the 0. 34 shown in the sixth colunn of 

table 18. 

----------



The f inel colunn of table 18 shows the growth of joint factor 

productivity lf3 = 0 - el - 0-a)t(. 

in all cases the gro111th of joint factor productivity is S.ower 

than the gro~th of labour productivity, because capital input has in all 

cases gro11111 faster than labour input, and capital inputs indeed gre111 

faster than output in 17 out of the 21 industries. The nature of technical 
• IJC.d 

progress ~..., always labour saving, '-"~ there M"e no cases where 

labour productivity declined over this 30 year period. In general, tectnical 

progress tends to be capi~al 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 10111. 

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 differentials which are associated with 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 

weighted 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, will make adjustments 
L. 

for differences in the quality of capital stock over time because of improve­

ments in technology 111hich make successive vintages of capital formation more 

. productive. 

Thus we arrive at a fourth measure: 

·4 
1T = 0 

of "augmented" joint factor productivity, in which the asterisk (•) 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 supplemePtary 

rlemcnts 1 U":"-•--< · explanation 

111hic:h arc not relatPd to labour and capital inputs. 



There may be <JJite a variety of these supplementary elements 

which can be accommodated within a growth accOJnting framework, e.g. 

allo~ance 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 red.ice 

pollution or increase safety. 

After allowing for these supplementary influences we arrive at a 

fifth a-td final measure of productivity growth: 

·5 
1l = 0 - al• - (1-a)K• - S 

where (S) refers to the iq>act of these supplementary influences. This final 

,f 5 is usually called the "residual" and is often taken as a very crude proxy 

measure for unembodied technical prcgress. 
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Table if 

Value Added (National Accounts Concept) in US ftan.Jfacturing 

1950-80 in 1972 Prices 

1950 
S million 

food & Kindred Products 

Tobacco Products 

Textile Hill Products 

Apparel, Other Textile 
Products 

lumber & Wood Products 

furniture & fixtures 

Paper & Allied Products 

Printing & Publishing 

Chemicals, Allied Products 

Petroleum and Coal Products 

Rubber, Miscellaneous Plastic 
Products 

leather & Leather Products 

Stone, Clay, Glass Products 

Primary Metal Industries 

fabricated Metal Products 

Machinery, Except Electric 

Electric, Electronic 
[C1Jipment 

Motor Vehicles & Equipment 

Other Transportation 
Equipment 

Instruments, Related Goods 

Miscellaneous Manufactured 
Goods 

Total 

14,973 

2,452 

4,074 

5,406 

4,593 

2,483 

5,090 

7,200 

5,582 

3,471 

2,642 

2,079 

5,420 

17,245 

9,835 

13,418 

5,573 

10,775 

4,166 

2,185 

2,403 

131,065 

1980 
S million 

33,S66 

4,337 

10 '79':J 

12,262 

10,653 

5,426 

12,863 

16,983 

28,774 

7,858 

11, 224 

2,126 

10 ,304 

20,390 

24,333 

44,275 

39,826 

21,291 

16,82{ 

11,422 

5,455 

350,988 

Sourer: Information supplied by U.S. Dept. of Commerce. 

1950-80 
Annual Average 
Compound Grouth 

Rate 

2.7 

1.9 

3.3 

2.8 

2.8 

2.6 

J.l 

2.9 

5.6 

2.B 

4.9 

Q. l 

2.2 

0.6 

J.1 

4.1 

6.B 
2.3 

4.8 

5.7 

2.8 

3.3 
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Table iG 

Employment, Weekly Hours, 1Wtd Labour Share of Value Added 

in U.S. Manufacturing 

food & Kindred Products 

Tobacco Products 

Textile Hill 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 & Eq..iipment 

Other Transportation 
Eq..iipment 

Instruments, Related Goods 

Miscellaneous Manufactured 
Good:> 

Total 

Employment 
(OOOs) 

1950 1980 

1, 779 1, 712 

97 68 

1,256 850 

1,201 1,267 

822 695 

359 457 

485 691 

740 1,258 

621 1,115 

217 203 

323 727 

396 236 

551 666 

1,188 1,151 

1,086 1,614 

1,217 2,485 

Weekly 
Hours 

1950 1980 

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 

39.7 

38.l 

40.1 

35.4 

38.6 

38.l 

42.3 

37.1 

41.5 

41.8 

40.l 

36.7 

40.8 

40.l 

40.4 

41.0 

964 

801 

2,107 41.l 39.8 

798 

454 

272 

/~03 

( ( 
( 41.0 ( 40.6 

1,106 

707 41.2 40.5 

424 41.0 38.7 

15,232 20,337 40.5 39.7 

Share of Labour Compen­
sation (Wages & Salaries 
plus Supplements-Jin 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 

48.26 

77.27 

86.61 

92.14 

64.77 

65.45 

74.06 

71.21 

72.76 

52.62 

82.96 

82.89 

54.03 

69.82 

Source: Employment (full and part-time) from National Income an~ Product Accounts of 
the United States 1929-76, U.S. Dept. of Commerce, 1981 and Survey of Curren 
Business, U.S. Dt>pt. of Commerct>. Weekly hours of production and non­
suprrvisory workt>rs from ~thly Labor Review, U.S. Dept. of Labor, Auq..ist 
1952 and llctobrr lq81. Labour share derived from information supplied by 

the U.S. Dept. of rommcrre. 
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Table 17 

End Year Gross Capital Stock in Constant 1982 Dollars 

1950-80 in U.S. Halufacturing 

food & Kindred Products 

Tobacco Products 

Textile Mill Products 

Apparel, Other Textile 
Products 

Lumber & Wood Products 

furniture & fixtures 

Paper & Allied Products 

Printing & Publishbg 

Chemicals, Allied Products 

Petroleum & Coal Products 

Rubber, MiscellaneClJs Plastic 
Products 

Leather & Leather Products 

Stone, Clay, Glass Products 

Primary Metal Industries 

fabricated Metal Products 

Machinery, Except Electric 

Electric, Electronic [C1.Jipment 

Motor Vehicles & E<l-Jipment 

Other T rnn:.;porlation E.quipmenl 

inslrumenls, Rel~ted Goods 

Miscellaneous Manufactured 
Goods 

Total 

$ 
1,50 
billion 

70.l 

2.2 

30.0 

3.9 

10.3 

3.9 

22.7 

12.3 

41.0 

28.4 

7.5 

2.5 

19.7 

54.4 

17 .6 

26.l 

13.4 

20.0 

9.9 

3.7 

4.4 

404.0 

1980 Annual Average Compound 
$ billion Gro111th Rate 1950 - 80 

112.0 l.6 

5.9 3.3 

38.0 0.8 

12.4 3.9 

32.2 3.9 

9.9 3.2 

77.2 4.2 

39.7 4.0 

158.6 4.6 

76.3 3.4 

39.2 5.7 

3.0 0.6 

52.' 3.3 

159.l 3.6 

76.3 5.0 

105.0 4.8 

78.8 6.1 

80.5 4.8 

44.9 ~.2 

22.0 6.1 

12.9 3.7 

1,236.4 3.8 

Sex.ire!:': l'"W.>'Jr::ivP ( 1986). In simple terms, the method is as follo111s: the capital 
sloe~ estimates are built up separately for each category of assets 111ith 
a different life expectation, by cunilation of annual investments at 
constant prices (the perpetual inventory tectvliC1.Je). When an asset reaches 
its normal service life it is dropped from the gross capital stock (1.e. 
allo111ance is made for capital retirement). In the alternative, net capital 
stock estimate, allo111ance is made annually for the depreciation of each 
a~set, instead of the retirement assumption characteristic of the gross 
stoc-k measure. 



j,~ ,~ 

Growth Accounts for U.S. Manufacturing 1950-80 

Value Added 
at Constant Prices 

Food & Kindred Products 

Tobacco Products 

Textile Mill Products 

Apparel, Other Textile 
Products 

Lumber & Wood ProdJcts 

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 
Eq.iipment 

Motor Vehicles & Eq.Jipment 

Other Transporation 

Instruments, Related Goods 

Miscellaneous Manufactured Goods 

Total 

2. 72 

1.92 

3.JO 

2. 77 

2.85 

2.64 

3.14 

2.90 

5.62 

2.76 

4,9A 

0.07 

2.16 

0.56 

3.06 

4.06 

6.77 

2.30 

4. 77 

5.66 

2.77 

3.34 

c;nurre>: n ...... i\IPrl f"""' Tnkln ... '" c.;; 
1 1. 

Labour 
Input 

- 0.15 

- 1.16 

- l. 25 

0.09 

- 0.76 

0.49 

1.10 

1.63 

1.97 

- 0.15 

2.67 

- 1.79 

0.60 

- 0.16 

l. 25 

2.34 

2.53 
0.05 

2.98 

3.18 

- 0.02 

0.90 

nnnunl overage compound CJrowth ratm; 

Labour 
Productivity 

3.01 

3.11 

4.61 

2.68 

3.63 

2.14 

2.01 

l. 25 

3.57 

2.92 

2.21 

1.90 

l. 55 

a. n 
1.80 

l.68 

4.13 

2.35 

1. 74 

2.41 

2. 79 

2.42 

Capital 
Input 

1.57 

J.34 

0,79 

3.93 

3.B7 

3.15 

4.16 

J.98 

4.61 

3.35 

5.67 

0.61 

3.33 

3.64 

5.01 

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 

- o.so 
- 0.99 

1.04 

0.96 

- 0.57 

- U.69 

- 0.53 

- 1.13 

- 2.98 

- l.B5 

- 0.66 

0.65 

- 2.34 

- 0,38 

- 0.43 

- a.es 
- 0.44 

Ju 11il. 

raclur 
lnp1J L 
o. 34 

l .O'J 

- 0.84 

0.53 

0.75 

1.00 

2.33 

2.18 

3.33 

0.64 

J.07 

- 1.60 

l. 56 

1.16 

2.23 

J.04 

J.50 

2.22 

J.35 

J.69 

1.67 

1. 76 

Joint 
Factor 

Productivity 
2.JB 

O.BJ 

2.46 

2.24 

2.10 

1.64 

O.Bl 

o. 72 

2.29 

2.12 

1.87 

1.67 

0.60 

- 0.60 

O.BJ 
1.02 

J.27 

O.OB 
1.42 

1.97 

1.10 

1.56 

"' 

v:: 
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Appendix l 

United Nations Definitions of Value Added 

Abstract of paras. 162-7 of United Nations, Statistical Papers, 

Series H No. 71 (Part 1), Recommendations for the 1983 World 

Prograrrvne of lnci.Jstrial Statistics, Part One, General Statistical 

Objectives, New York, 1981 

"Value added is the increment to ti·1e value of commodities and 
services that is contributed by the producing ~stablishment, that is, the 
value created by the establishment. Aggregated for all establishments in 
a given indJstry, 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 prod.lets. 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 req..iired 
for the caiculation of value added. Value added, in the census concept, is 
defined as the value of output less the cost of materials Rnd indJstrial 
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 

~•uValue added, defined in the above manner, i• not net Yalue ~reate4 in relation 
to the econC1111 as a whole but b net only in term ot '~he acricul tural an4 
induatr:f.al sectors of the economy. '1'o derive a wholly net ftlue added, it ii i 
necessary to exclude, in addition to the cost of •terials an4 purchased industrial 
·HrYices, the purchases of non-industrial 1ervice1 • Ul4 to incl\14e non-industrial. 
receipts. 'l'hil additional calculation llOYH tonr4a n.lue added in the national 
accounting sense. 'l'be national inc~ concept in the national account• also 
excludes depreciation cbarges, that ii, the consumption of tixecl capital~' 

'' The collection of 4ata o~ tbe coat of non-in4uatrial aerricea at the 
establishment level ie, however, trau,bt vith 4itticulty in the "caae flt multi-unit 
enterprises · In aucb entei'pl'i•e•, clata are GDlJ &T&ilable at t.b&t 
level tor certain non-induatrial aerYicea, aucb aa CClmllllUDlcatioD co1ta 
and rental payments. Other non-industrial aenicee, sucb •• &4Yertidna Or legal, 
accounting and. othe~ proteHional service•, are charged at tbe uterpri" or 
4ivbional lnel. SUcb cbargea aigbt be allocate4 back to tile in4bi4aal 
e1tablilbment1 of the enterprbe, either accor4iag to the ~rtion of total 
en~erprise wages and salarie1 or value a44ed repre1ente4 bF each eatab1ilbMAt, 
~r b1 a11igning to eacb eat&bliahment of the llUlti-QDit entel'Jll'l•• ettillate4 coat• 
tor the apecitied se"ice as reported by dngle-unit entel'Jll'i"• of aiail.ar aise 
and in the aame type of industry. Altemativelf, '°tal J)lrlMDts tor non-incluatria 
aenicu might be eatill&ted by the national account• 1tatf. 'fo &me extent, the 
nae •ituation exht• in relaUon to the collection ot 4ata on rc-ceipt1 tor 
non-industrial aenice1, and correapondi~ •olution1 1houl.4 be attamptd. '• 
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Derivatio11 of Major· Output Concepts froa thr· Census Mr.terial 

United States 

lJ Gross Value of Output = iross Value of Ship•ents 
2) US Value Added a Value cf Shipments ainus Cost 01 Material! 

US Cost of Materials = 
a) all raw materials. semi -finished goods. part.--.. contain•.!rs. scrap. 

and supplies put into production or used as operatina supplies and 
for repair and •ain :.enance during the year; 

b) electric energy pur1·hased; 
c) fuels consumed for heat. power or senerating electrici~y: 
d) work done by othen on aateriala or parts furnished by aanutacturing 

establishments (contract work); 
e) p10".1'ucta bought and resold in the aue condi~-ion; 

3) No National Accounts Concept or Value Added deriv:lble tro. the census; 

Brazil 

1) Gross Value ot Output • •valor de p~• 
2) US Value Added Concept • "Valor de Transtoraac.o Incluatrial "; 

"Valor de Transformacao !ndustrial" • "Valor de Produclo" •.inus 
"Despesas. coa 88 oper&Cl\eS industriaia" 
"Despesas, coa 88 operacnes industriaia" •US Cos· or •ter~als concert 

3) In order to arrive at the National Accounts concevt or valu.? added, wt­
must deduct 15 or the 20 items which the Braziliau cenaua culls "Despesas 
Diversas". These are not shown in detail but only for the 2'• aajor 
industry branches, so we aust use branch ratios tc> derive a rough 
estimate or these inputs for industriea within each branch. 
These 15 iteu are: 
a) "Alugeis e Arrendaaen!'..os" (rents); 
b) "Royaltiea" (royaltit .. 1); 
c) "Manutenclo e Reparac i\o de Bquipuentoa e Inat1'1c&ta" (r.lP&ir and 

maintenanr•"; 
d) "Manutenct.. de meios de transporte proprio" (anintenance or the 

enterprise's own tr8l\sport equiJ>118Dt); 
e) "Publicidade _, Propqanda" (advertising); 
f) "Despesas coa C011unicaclo" (expenses for co1111ul'ications); 
g) "Fretes e carretos" (freight and carriage); 
h) "Servicos Proteasionais e de Assistencia Tecnica" (prote:1sional 

services and technical assistance); 
i) "Premios de Otros Seguros" (insurance for othe: risks); 
j) "Deape•u COii· viegens · e repNHnMeao' -( trwel and entertainment 

costs): 
k) "Indenizaclo por dispense" (reiaburseaent or ~xpensea); 
1) "Imposto Predial e Territorial Urbano• (urban real estate taxes); 
m) "lmpostos e taxas" (excise duty and other indirect taxes); 
n) "Collbustiveia e Lubrificantes consuaidas no transporte proprio• 

(gasoline and oil con uaption for enterprise vehicles); 
o) "Outroa despes88" (ot.1er costa); 

4) In order to arrive at th~ former national accounts concept of value added 
we must further deduct "•uros e correcalo aonetaria e despesas bancarias" 
(interest and monetary c-..rrection payaents and ba.lk service charges); 
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Mexico 

Gross Value of C.atput a •produccion Bruta Total" 
US Value Added Concept • "produccion Bruta Total• dnua the "ollowing 
four items: 
a) "llaterias Priaas y Aux i.liares Consuaidas"; 
b) "Envases y Empaques"; 
c) "Combustibles y Lubric~ntes"; 
d) "Energia Electrica"; 
Together these four iteaa correspond to the US Coet or Mater ala Conceit 
(see table 19 of Resuaen General) 

3) In order to arrive at the national accounta concept or value mdded we 
aust tirat deduct tive itl':IB which the census include& under the heading 
• Otroa lnaUll08 • • 'l'be8e 8l"E. : 

a) Retaccionu Acc:ea80rios 1 berriaaimtaa; 
b) P11&09 por llaquila; 
c) Pagoa por coaiaionea aobre rentu (Alea ccw-fuiona)i 
d) Pagoe por Servicioe de Propaganda (edvertiainc co.ta): 
e) Otroe bienea y Mrvici09• (other aooda and Mrrice inputa): _____ _ 
When thua fiv. itw are deducted, •arrive at t'-e lluic. c:m8U8 -­
concept ot value eilde4 (WValor Aancalo cmaal bl -ato), but tbia CODCt.~t 
ia poaHr than at w went tor natianal account. pul'pOHa, ., w ... t 
turther deduct three items: 
a) "Gas toe por Uso de Pate ltea 1 larcu, Aaiatenci,,_ Tecnica y 

Tranaterencia de Tec:hnclogia" (co.t ot patata, licencea, technical 
assistance and transfer or tecbnoloa): 

b) •0aatos por alquiler de aaquineria 1 equtpo• (cc.:1ta or i..-.ttnc 
ll&Chineey and equiP119Dt): 

c) •autoe por otl'09 alquilerea• (other rental cost·1); 
4) In order to arriwt at the to~r national KCCNDta concept of val• 

added, w .. t turtber deduct tbe item •autm por intere.ea aom. 
creditoe 1 preata.oe• (interest costa or credita .... lo.a): 

In the Mexican cue all thia detailed intorilation u availUJ..e ror 
individual induatriu (w tablu 19 an4 20 ot ""'-" OeneNl) . 




