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PRE F ACE 

This publication describes, in some detail, the 
derivation of a new index of the prices of capital goods -
buildings and plant and equipment. The indexes were 
constructed for the purpose of deflating investment 
expenditures to build up perpetual inventory estimates 
of real capital in the main sectors of the New Zealand 
economy. 

The new indexes represent an extension of, and 
to some extent an improvement on, similar indexes presented 
by Blyth and Gillion of the New Zealand Institute of 
Economic Research. We have presented the detailed 
calculations involved since other research workers may 
wish to change the weighting or in other ways adjust 
the results to suit their specific purposes. 

The construction of the index was substantially 
the work of Mr G.C. Scott, Research Assistant in the 
Agricultural Economics Research Unit. Grateful acknowledg
ment is made to Professor A. D. Brownlie for his advice 
and assistance. 

Lincoln College, 
February, 1966 

B. P. Philpott 



there is no escape from the index-number 

fiend and all we can hope to do is to mollify 

him with sops of rough estimations flavoured 

wi th commonsense. II 

- Joan Robinson (The Accumulation of Capital.) 

These indexes were constructed with this recognition 

of the problem and this approach to its solution in mind. 

It is hoped that anyone using them remains aware of this. 
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I. INTRODUCTION 

Succeeding sections describe in detail the construction 

of an index of the prices of investment goods in New Zealand. 

In many instances the indicators do not show with 

much accuracy the changes in the prices of uniform commod

ities which they purport to show. This is mO'st evident in 

the plant and equipment index, and particularly in the index 

of domestically produced items. Where there have been 

improvements in the quality of the observed goods the index 

exaggerates the cost increases attributed to the monetary and 



demand factors which the index is intended to isolate. 

Hence, when it is used to deflate current investment 

expenditures it underestimates the increases in real 
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investment. Similarly, where the real costs of producing 

the observed items have fallen the index understates the 

cost increases and exaggerates increases in real investment 

when used as a deflator. There is no reason to believe 

that these effects offset each other. 

However, because the index considers the hetero

geneous mass of investment goods for the whole economy 

including transport and installation costs, formal accuracy 

cannot be attained without a vast collection of detailed 

micro-economic data. For the level of generalization at 

which the index is intended for use it appears, intuitively 

at least, to be more accurate than other less thorough 

attempts that have been made. 

Index of plant & Index of Building & 

Equipment Costs Construction Costs 

1949/50 934 896 
1950/51 1000 1000 
1951/52 1161 1119 
1952/53 1235 1185 
1953/54 1264 1245 
1954/55 1342 1296 
1955/56 1358 1356 
1956/57 1386 1385 
1957/58 1428 1428 
1958/59 1449 1461 
1959/60 1500 1445 
1960/61 1544 1471 
1961/62 1586 1504 
1962/63 1598 1529 
1963/64 1628 1552 



II. DESIGN OF THE INDEXES 

It can be seen from the 1954/55 Interindustry 

Study in the matrix of Gross Domestic Capital Formation 

that £206 m out of a total of £207 m total investment 

purchases were made from the following sectors. 

Sector No. £ m 

6 Other Manufacturing 32.5 

7 Building & Construction 117.1 

9 Transport & Communication 5.0 

10 Wholesale & Retail Trade 9.4 

13 Net Domestic Output 8.6 

14 Rest of World in Imports 32.8 

If investment goods are divided into two broad 
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categories, viz, plant and equipment, and building and 

construction, it is reasonable to regard investment purchases 

from Sector 7 as being all Building & Construction and 

purchases from the remaining sectors as Plant & Equipment. 

Accordingly, section III derives an index of plant and 

equipment costs by estimating the price changes in the 

outputs of Sectors 6, 9, 10, 13 and 14, while section IV 

shows an index of building costs as an estimate of output 

prices of Sector 7. No account is taken of the possibility 

that some of the purchases from sectors other than No.7 

are on account of investment in buildings, so that the 

implicit assumption is made that the price of such items 
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varied identically with plant and equipment items purchased 

from the same sectors. 

III INDEX OF PLANT AND EQUIPMENT COSTS 

The basic design of this index and the calculations 

of wei.ghts in Tables 5 and 6 are taken from a similar index 

compiled by Messrs Blyth and G1..llion.
l 

The component 

indicat.ors used by t:hem have been brought up-to-date and, 

in certain places where it was felt that improvements could 

be made., they have been modified or replaced. 

Jt is composed of separate price indexes for the 

outputs of Sectors 6, 9, 10, 13 and 14 as explained above 

{see ~["able 1) c Sectors 10 and 13 are handled together so 

the final index is a combination of the indexes outlined 

below weighted according to the proportion which the output 

of each sector bears to the total capital goods output of the 

five sect.ors (see 'I'able 2). 

I f this index is used to deflate the investment of 

a part.icular sector, then these weights should be changed 

to reflect. the proportions in which a sector purchases 

plant and equipment from each of the five supplying sectors. 

1. Price index of Domestically produced plant and Equipment 

This index covers the output of Sector No.6, "Other 

Manufact.uring"" I which is taken to be the following four 

industry groups in the Industrial Production Statistics: 

INoZolnstitute of Economic Research Technical Memorandum 
No.1. 



No.42 Basic Metal Industries 

No.43 Manufacture of Metal products except 
Machinery and Transport Equipment 

No.44 Manufacture, Assembly and Repair of 
Machinery except Electrical Machinery 

No.45 Manufacture of Electrical Machinery, 
Apparatus Appliances and Supplies. 
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Indexes of value of output of these four industries are 

derived from the Industrial Production Stat.istics of value of 

output. The index of the volume of output of industry no.45 

comes direct from the Industrial Production Statistics. The 

volume index used for the remainder is an index of volume for 

a broader group of indust.ries contained in the Monthly Abstract 

of Statistics (May 1964~Supplement). Industries 42-44 contr-

ibute roughly 40 per cent of the tot.al output of the group 

covered 0 I t. is assumed that the relevant industries behave 

in the same manner as the total group. 

From these indicators of volume and value, the latter 

are divided by the former to give two implicit price indexes 

for industries 42-44 and 45 which were weighted by the average 

value of output over 1955-58 to form the price index of 

domestically produced plant (Table 3). 

Because the volume index is of the Laspayres type, 

then the price index is of the Paasche type, i.e. 

= 
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Al though the combination of this Paasche index with 

the other three indexes which are Laspayres indexes is 

theoretically objectionable, the variati.ons in weights 

are not large enough to cause a significant problem. 

It can be seen that no distinctions are made between 

goods which the industries produce for final consumption, 

for further processing or for sale as capital equipment. 

It must be assumed that the indexes of the goods intended 

for these uses move identically 0 The adequacy with which 

this index copes with the problems of changes in quality and 

production cost of the goods depends, in turn, upon the 

handling of these problems in the volume indexes compiled 

by the Statistics Department, i. e. whether the items whose 

quantities were observed changed in these two respects over 

time. To the extent that the quality and cost of the 

observed item did change, it must be assumed that the effects 

on price cancel each other out. 

2. Price Index of Transport Costs 

The index to represent Sector No.9 is an average of 

separate indexes of Rail, Road, and Coastal Shipping costs 

weighted 50 per cent, 25 per cent, and 25 per cent respect

ively. These weights are our own estimat,es based on 

partially relevant statistics from several sources. 

a) The index of rail costs is derived from the Railway 

DepartmentOs figures for Gross Revenue per ton/mile 

on freight trains derived from the Year Book and 

Transport Statistics. 
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b) The index of road freight costs is derived from Year 

Book figures for average revenue per goods road

vehicle-mile. 

c) The index for coastal shipping is derived from inform

ation on changes in general freight rates of 

coastal shipping, kindly supplied by the Canterbury 

Shipping Company Ltd. 

3. Price Index of Services Provided by Wholesale and 
Retail Trade and Net Domestic Output 

Because of the high proportion of labour in these 

two sectors it is assumed that the price of their output 

of goods and services changed directly with wages cost and 

an index of wage cost is therefore used to represent an 

index of these prices. The index is derived from the 

Labour Employment Gazette and the Year Book Figures for 

average weekly and hourly earnings in "Distribution and 

Finance"', adjusted for productivity changes which were 

assumed to have risen at 0.6 per cent per annum on the 

basis of the few available figures for productivity in 

service industries. 

4. Price Index of Imported plant and Equipment 

It can be seen from Table 4 that 60 per cent of the 

imports come from the U.K. and 94 per cent from UoKo, 

DoS.Aot Canada, Australia and West Germanyo The index 

is a weighted average of the following five indexes 

representing the changes in the price of plant imported 
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from these five countries (see Table 5). The weights used 

are the average values of imports from each country in 

1955-58 (see Table 4) . 

a) United Kingdom 

Blyth and Gillion selected 150 items from the UoKo 

Annual Statements of Trad,e, Volume III, for which figures 

of both volume and value are given, obtained prices per 

unit weight and price relatives, weighted these by the 

average value of each exported to New Zealand over the 

years 1955-58 and combined them to give the average 

indexo This base is used in an attempt to combat the 

problem of atypical weights changing the index. 

However, in spite of their apparent detail, the 

Annual statements do,not break down the items suffic

iently to avoid problems of changing classification 

of items and variation in the mix of types of goods 

within a particular classificationo Hence the implicit 

prices of many items fluctuate too widely to be 

realist.ic. 

The British monthly trade statistics, ,n Accounts 

relating to Trade & Navigation of the U QKo nn, contain 

summaries of the figures in the Annual Statements in 

much broader categories. Indexes on the basis of both 

the 150 items in the Annual Statements and 17 items in 

the Summary Accounts were constructed and compared for 

years 1958-64. 



The fluctuations in the latter were intuitively 

more realistic than those of the former, and its 

adoption will bring considerable savings of effort 

in future revisions of the index with no apparent 

loss of acc~racy. 
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presumably the problems of changing classification 

and product mix are less acute in the broader subdivis

ions. The items studied amount to £35 m, out of a 

total £55 m, of imports of relevant items. The latter 

price index is for the years 1958-63 and is a Laspayres 

index with base taken as the average of 1961-63. This 

is linked to the original index of 150 items for the 

years 1949-59. 

b) United States 

The UoS o Department of Commerce statistics of UoS e 

Exports (Ref. FT410) have the same disadvantages for 

the present purposes as the UoKo Annual Statement, but 

even more acutely, i.e. such small numbers in some of 

the item sub-groups are imported to New Zealand that 

there are wide changes in mix and consequently violent 

fluctuations in prices per unit. For this reason the 

export statistics are not used and the UDS o wholesale 

price index for "Machinery and Motive Products" is 

substituted. (Source: UoS e Department of Commerce 

publications "Survey of Current Business" monthly, and 

the annual supplement "Business Statistics".) 
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This assumes, of course, that domestic prices ret~ect 

export prices. 

c) Australia 

There are no Australian statistics available yet 

for volume and value of export of plant to New Zealand 

nor for change in domestic prices of plant. In the 

absence of these, resort has been made to a combination 

of the wholesale price index for ,nmetals and coal lJ
, and 

an index of wage rates in Engineering (both from the 

Australian Year Book) . 

To allow for changes in the productivity of labour, 

the latter has been adjusted by an index of general 

labour productivity in Australia taken from the 

NoZoIoEeRo Quarterly predictions, May 1965. The 

indexes are combined with the weights appropriate to 

the inputs of materials and labour in the engineering 

industry in New Zealand. 

It is realised that many assumptions must be made if 

it is to be regarded as an indicator of plant prices 

because it covers only the raw material and labour 

inputs of the industries whose output prices are 

required. 

d) Canada 

In the absence of trade statistics a similar pro-

cedure is adopted for Canada. The indicator used is 

an index of the domestic export prices of iron and 



steel products contained in the Canada Year Book. 

e) West Germany 

Similarly, for West Germany the Wholesale Price 

Index for machinery is used, which is contained 

11 

in the "Statistisches Jahrbuch F"ur die Bundesrepublik 

Deutschland" . 

f) Index of Freight Costs 

This index is compiled from information kindly 

supplied by the Overseas Shipowners' Committee. 

It is combined with the total index of imported plant 

costs according to a weight derived by taking an average 

difference between c.i.f. and c.d.v. valuations of 

machinery imports from U.K. 1955-58 (Table 6). It 

is assumed that freight rates from the U.K.· are typical 

of rates from the other countries. 

For subsequent revisions of the index it is hoped 

that the recently initiated Department of Statistics import 

statistics, commodity by country, will enable this section 

of this index of imported plant to be improved. 

Most of the component indexes and consequently the 

total index are based on the March years. Some of the 

import indexes are based on the Calendar years but in these 

cases it is assumed that transport and handling would result 

in a three-month lag. 

It is apparent that multitudinous assumptions must 
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be made if the indexes are to be regarded as indicating what 

it is desired that they should indicate. However, in the 

absence of more avpropriate and accurate information, few 

significant improvements can be made. 

IV. INDEX OF BUILDING AND CONSTRUCTION COSTS 

To decide upon the structure of this index, separate 

indexes were constructed from information collected from 

each of the following sources: 

1. Details of average earnings in the Building and 

Construction sector are taken from the Year 

Book and the Labour Employment Gazette. These 

were adjusted by an index of productivity change 

compiled from Year Book figures for employment in 

the sector and the volume o£ production index from 

the Abstract of Statistics (June 1965 supplement). 

This adjusted wage index and the wholesale price index 

of building materials were weighted and combined 

according to their relative importance in Table 7 

of the 1954/5 Inter-industry study. 

This index of the cost of the output of the Building 

sector makes the usual assumption that output 

price is cost determined and that productivity 

changes are reflected in prices. 



2. A Ministry of Works building costs index was derived 

from expenditure figures in both current and 

constant prices contained in the Ministry of Works 

Statements to Parliament 1955 and 1958. This 

information has been assembled by AeD~ Brownlie 

in an unpublished M.Com. thesis, Auckland 1958. 

3. The Year Book figures for the variation in tender 

prices for a standard state house were the basis 

of a further index. 
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4. The N~Z. Institute of valuers I monthly journals and 

statistical bulletins furnished figures for the 

changes in costs per square foot of building Dimodal" 

houses from which a fourth index was compiled. 

All four indexes were climbing steeply until 1953 

when, with the exception of private housing, (the fourth 

index), which rose rapidly until 1955, they levelled out 

and rose steadily and evenly for the rest of the period. 

Because the third and fourth indexes relate only to housing 

they are not necessarily appropriate for deflating business 

building investment, but their movements lend support to 

those shown by the first index which is based on the inputs 

to the building sector. The M.O.W. index is believed to be 

based on a detailed analysis of costs and is therefore pre-

sumed to be the best of the available indexes. However, 
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as it is not available later than 1957 the first index is 

linked to it for the later years to obtain the final index 

presented here (Table 7). 

This seems justifiable because the two indexes move 

almost identically from 1949 to 1957 except for 1953 when a 

sharp increase in the cost of materials produced a kink in 

the derived index which does not appear in the M.O.Wa index. 



1949-50 

·1950-51 

1951-52 

1952-53 

1953-54 

1954-55 

1955-56 

1956-57 

1957-58 

1958-59 

1959-60 

1960-61 

1961-62 

1962-63 

1963-64 

Weights 

* 

TABLE 1 

Index of Plant and Equipment Costs 
and its Component Indexes 

Domestic
ally 

produced 
plant 

Transport 
and 

Communic
ations 

Sector 6 Sector 9 

901 

1000 

1213 

1308 

1311 

1376 

1356 

1360 

1389 

:1367 

1470 

1516 

1546 

1507 

1541 

36.9 

* 

908 

1000 

1055 

1150 

1226 

1321 

1337 

1383 

1431 

1428 

1477 

1529 

1558 

1579 

1604 

5.4 

* 

Trade & 
net 

Imported 
Plant 

Domestic (December 
Output Year) 

Sectors Sector 14 
10 & 13 

925 

1000 

1140 

1196 

1234 

1352 

1441 

1481 

1484 

1490 

1521 

1568 

1660 

1715 

1744 

19.2 

975 

1000 

1136 

1196 

1238 

1308 

1322 

1365 

1436 

1509 

1522 

1562 

1591 

1630 

1657 * 

38.5 = 

Total 
Index 

of plant 
Costs 

934 

1000 

1161 

1235 

1264 

1342 

1358 

1386 

1428 

1449 

1500 

1544 

1586 

1598 

1628 

100 

Provisional Estimate incorporated in the Calculation. 
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TABLE 2 

Derivation of the Weights for Combining 
. the Components of the Index· of 

Plant and Equipment Costs 

Purchases by all sectors 

1952/3 1954/5 Total 

Out:eut of Capital Goods by 

Sector No. 

6 Other Manufacturing 27.2 32.5 59.7 

9 Transport & Communication 3.8 5.0 8.8 

10 Wholesale & Retail Trade) 
) 13.0 18.0 31.0 

13 Net Domestic Output ) 

14 Rest of World - Imports 29.5 32.8 62.3 

161.8 

16 

£mn 

% of Total 

36.9 

5.4 

19.2 

38.5 

100.0 

Source: Department of Statistics Interindustry Study 1952/3 
and 1954/5 Tables 22 and 23. 
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TABLE 3 

Index of Costs of Domestically Produced plant 

March Year 

1949-50 

1950-51 

1951-52 

1952-53 

1953-54 

1954-55 

1955-56 

1956-57 

1957-58 

1958-59 

1959-60 

1960-61 

1961-62 

1962-63 

1963-64 

Weights 

Electrical 
Machinery 

961 

1000 

1123 

1206 

1225 

1235 

1230 

1223 

1250 

1274 

1281 

1344 

1344 

1458 

1410 

18.7 

Basic Metals 
Metal Products 

Machinery 

887 

1000 

1234 

1331 

1331 

1409 

1385 

1392 

1421 

1389 

1514 

1555 

1592 

1518 

1571 

81.3 

Total Index 

901 

1000 

1213 

1308 

1311 

1376 

1356 

1360 

1389 

1367 

1470 

1516 

1546 

1507 

1541 



TABLE 4 

Derivation of Weights for Combining 
Components of Import Index 

ElOOO) 

Imports From 1955 1956 1957 1958 Total 

Uni.ted Kingdom 17,582 16,131 20,376 20,095 74,184 

Australia 2,507 2,027 2,612 2,508 9,654 

Canada 1,359 1,107 1,050 1,031 4,547 

United States 6,399 6,092 7,243 5,405 25,139 

west Germany 1,285 1,187 1,297 1,454 5,223 

Sub-total 29,132 26,544 32,578 30,493 118,747 

Total, all 
Countries 30,892 28,148 34,678 32,264 125,982 

Source: Customs Department and Department of Statistics, 
Analysis of External Trade 
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% of 
Total 

62.5 

8.1 

3.8 

21. 2 

4.4 

100.0 
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TABLE 5 

Index of Costs of Imported Plant and Component Indexes 

Index Total 
United United Aust-

Canada 
West Total of Index 

Kingdom States ralia Germany Index Freight Adjusted 
Costs for 

Freight 
Costs 

1949 989 982 838 980 1040 977 937 975 

1950 1000 1000 1000 1000 1000 1000 1000 1000 

1951 1132 1096 1273 1055 1170 1135 1157 1136 

1952 1216 1119 1411 1010 1270 1306 1034 1196 

1953 1282 1133 1400 1034 1270 1250 1034 1238 

1954 1392 1147 1403 1090 1260 1324 1034 1308 

1955 1389 1182 1446 1161 1290 1337 1061 1322 

1956 1420 1269 1464 1233 1350 1381 1087 1365 

1957 1599 1345 1437 1305 1410 1513 1134 1436 

1958 1598 1379 1439 1353 1440 1524 1249 1509 

1959 1610 1409 1448 1393 1420 1538 1249 1522 

1960 1672 1409 1467 1402 1460 1580 1264 1562 

1961 1708 1410 1446 1439 1530 1606 1337 1591 

1962 1766 1410 1432 1484 1600 1646 1365 1630 

* 1963 1808 1408 1415 1502 1620 1671 1423 1657 

Weights 
62.5 21. 2 8.1 3.8 4.4 = 100 5.9 

94.4 5.6 = 100 

* Provisional Estimate incorporated in the Calculation. 



TABLE 6 

Derivation of Weights for Adjusting Index of 
Imported Plant by Index of Freight Costs 

20 

Percentage by which c.i.f. exceeds c.d.v. Valuation 

Imports from 
U ~K .. of 

1955 

1956 

1957 

1958 

Average 

Machinery other 
than Electric 

6.01 

6.01 

7.62 

4.65 

6.07 

Weights according to 81 
values imported in 
each category 

Weighted 
Electrical Average 
Machinery of both 

8.90 

4.08 

3.62 

4.03 
--
5.16 5.89% 

19 = 100 

Source: Department of Statistics Analysis of External Trade 
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TABLE 7 

Indexes of Building and Construction Costs 

Earnings in Wholesale Combined M.O.W. Final 
-,.. '.' -." 

Building Price Index Wages and Index Composite 
Adjusted for for Materials Index 
Productivity Building Index 

Change Materials 

1949-50 917 923 921 896 896 

1950-51 1000 1000 1000 1000 1000 

1951-52 1146 1134 1138 1119 1119 

1952-53 1224 1300 1275 1185 1185 

1953-54 1282 1292 1289 1245 1245 

1954-55 1388 1278 1315 1296 1296 

1955-56 1509 1313 1378 1356 1356 

1956-57 1460 1364 1396 1385 1385 

1957-58 1483 1417 1439 1428 

1958-59 1561 1429 1473 1461 

1959-60 1452 1459 1457 1445 

1960-61 1494 1478 1483 1471 

1961-62 1535 1506 1516 1504 

1962-63 1587 1519 1541 1529 

1963-64 1659 1516 1564 1552 

Weights 33 67 = 100 
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