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I. INTRODUCTION

The aim of this paper is to present the results of research
 directed to estimating a long term series of real gross capital formation in each of 22 SNA sectors for the period 1950 – 89.

Official Statistics Department data on gross capital formation in current prices are available for the period 1972 – 89 and broken down into six asset types, and this data has been used for that period.

However no data, official or unofficial, are available for the 1950 – 72 period and it is here that the major accent in our work has been placed.  The challenges facing the researcher in this work were, in general, sufficiently daunting without attempting to replicate the six asset type classification of the official 1972 – 89 data, and accordingly concentration was laid on two assets only viz building and construction, and plant and equipment, while ensuring that the two asset classification systems were consistent in 1971/72.

Given the existence of the 1972 – 89 official data, there is no consequent need to discuss sources and methods of estimation for that period (except for the construction of deflators) and thus the succeeding section concentrates on the approaches adopted for the 1950 – 72 period.

II. SOURCES AND METHODS FOR 1950 – 72

Introduction

In the following sections details are given of the sources of investment data, sector by sector, for each of 22 sectors.  There are however a number of general sources available mostly represented by earlier work in this area by RPEP and by the author when directing the Agricultural Economics Research Unit at Lincoln College.

These general sources, which are referred to from time in the Sectoral Sections, include the following: most of them relate to the period 1950 – 1972.

Research Project on Economic Planning (RPEP) Internal Papers

	No 33
	Ben Shinawatra
	“Some Estimates of Sectoral Investment Data and Capital Stock from Reserve Bank Data” 1977

	No 34
	Ben Shinawatra
	“Interindustry Bench Marks for Capital Formation” 1978

	No 46
	Ben Shinawatra
	“Value of Work Put in Place for Buildings 1950 – 1977” 1978

	No 50
	Ben Shinawatra
	“Sectoral Allocation of Government Real Gross Investment” 1978

	No 54
	Ben Shinawatra
	“Building Output by Sectors” 1978

	No 55
	Ben Shinawatra
	“Worksheets on Stock of Housing and Other Building” 1978

	No 69
	Bryan Philpott
	“Provisional Estimates of Sectoral Real Gross Investment 1950 – 1977” 1979


RPEP Occasional Paper

	No 11
	R P Holland
	“Sectoral Gross Capital Formation in New Zealand, 1950 – 1977” 1973


Other References

Ban – Cheong Choo “Social Accounts of the Transport Sector 1950 – 1977” Unpublished VUW Thesis, 1982.

T W Francis “Sectoral Capital Formation in New Zealand 1958 – 65” AERU Research Report 52, 1968.

T W Francis “Capital Formation in New Zealand Manufacturing 1910 – 1964” AERU Technical Paper No 6, 1968.

Reserve Bank of NZ “Annual Surveys of Company Accounts”.

In addition recourse was had to the unpublished but detailed worksheets of Ben Shinawatra and Ban Cheong – Choo computed in the course of research for the publications mentioned.

The general method adopted, though there were variations sector by sector, was to regard as bench marks the data given in the censuses of production (where available) and especially the Interindustry Tables for 1953, 1955, 1960, 1966 and 1972, and then to use indicators from various sources (as above and as detailed later) for interpolation between these bench marks.

In most cases a discrepancy was found between the estimates given in the 1971/72 Interindustry Tables and the estimate for that year from the Statistics Department SNA data (1971/72 being the first year for which such data was compiled and published).  Since the SNA estimates were published in 1988 they will undoubtedly represent a more accurate assessment of 1971/72 sectoral investment than that given in the Interindustry Table (published in 1980).  Since, also, we wished to ensure concordance with the SNA data from 1971/72 to date, where there were such discrepancies, the data for 1965/66 – 1971/72 were scaled to fall in line with the 1971/72 SNA estimates.

Thus it is necessary to realise that a greater degree of accuracy and consistency attaches to the estimates from 1971/72 to date, compared with the 1950 – 71 period.  This is a factor later to be taken into account when the investment figures are used to compile sectoral real capital stock estimates.

The proportions of investment represented by buildings compared with plant and equipment were derived from the census data, were available, and from the analysis of sectoral investment by sector of source using the relevant flow data of the Interindustry Tables (see Shinawatra Paper 34).

Sector 1.
Agriculture
The basic data sources for the period 1950 – 71 are as follows:

B P Philpott & D D Hussey “Productivity and Income of New Zealand Agriculture 1921 – 1967” AERU Research Report 59, 1969.

R W M Johnson “Capital Formation in New Zealand Agriculture 1946 – 67” AERU Research Report 65, 1970.

RWM Johnson “Capital in New Zealand Agriculture” Research Paper 5/79, MAF 1979.

M C Nickel “Capital in New Zealand Agriculture and the Primary Processing Sector 1950 – 80” Discussion Paper 3/83, MAF 1983.

The major adjustments necessary to the data given in the above publications, consisted firstly of the deletion from building investment of dwellings for permanent occupancy which in the SNA are not regarded as part of farm investment.  This was carried out by assuming that the proportion of local residential investment in agriculture represented by dwellings for temporary residents (shearers’ quarters etc) was the same throughout the period applicable to 1971/72 as revealed by the SNA accounts and the 1971/72 input-output table.

The second adjustment consisted of alignment of the gross investment series by component to the figures given in the 1971/72 SNA accounts.  The scaling required for this alignment was minimal after the allowance for house building mentioned above had been carried out.

The deflators used for this series are from M C Nickel (op. cit).

Sector 2
Fishing and Hunting
There were no censuses of fishing before 1981 and sole reliance on interpolation of interindustry bench marks was therefore necessary with some assistance from data on registered numbers of boats.

Sector 3
Forestry and Logging
The basic source was Shinawatra (Paper 50).  Her estimates were based on the data given in Reports of the NZ Forest Service for public investment.

For private investment she applied a ratio of private to public planting area.  In line with SNA definitions investment does not include costs of planting.  All estimates were scaled to fit Interindustry bench marks, with which, in any case, there was broad agreement.

Sector 4
Mining and Quarrying
These estimates rely heavily on Shinawatra (Paper 50) who used interindustry and production census bench marks supplemented by data from the Government’s Expenditure Estimates and Reports of the Mines Department.  Additional data are also given in Shinawatra on investment in the Taranaki gas and oil developments in the period 1968 – 1972 which was added to the interpolated series.

Sectors 5 to 13
Manufacturing Sectors
The basic data sources for gross investment in manufacturing for the period 1950 – 1972 is the data base compiled and published in R W Wallace PEP Internal Paper 106 “The Aggregated Morgan Data Base”.  This in turn was based on G H T Morgan’s V.U.W. Doctoral Thesis “A Model of the New Zealand Economy” in which the investment data itself was derived from Colin Campbell PEP Occasional Paper 31 “Capacity Capital Formation in New Zealand Manufacturing Industries 1952 – 73”.  

Morgan’s adaptation of Campbell’s data involved reconciling it with the 1960, 1966 and 1972 interindustry studies.  Further investigation of these studies showed that there were numerous, though small, discrepancies between Morgan’s results and the interindustry estimates and where these occurred his data was rescaled to achieve exact conformity.

Morgan’s data only relate to the 1960 – 1972 period.  For the years 1950 – 60 Campbell’s data were aligned to the 1960 Interindustry-Table.

Sector 14
Electricity, Gas and Water
Most activity in this sector was under the control of Government and with some small amendments the estimates are uplifted from Shinawatra (Paper 50).  In turn the work in that paper was based on Government (Local and Central) Departmental Reports and Estimates of Expenditure, the Gas Census and the statistics given in appendices to the Annual Statistics of Industrial Production.

The amendments required related mainly to the inclusion of water, the elimination from the Shinawatra series of sanitation which, up to 1971/72, was included in this sector but which, in SNA, is part of Government Services.

Sector 15
Building and Construction
The indicators used to interpolate between Interindustry and Census bench marks were derived from Holland (Paper 50) who relied on an apparent stable relationship between investment in building and changes in aggregate national investment – at least up to the sixties.  From 1960 – 1971 the indicator as used by Shinawatra was the investment expenditure for the sector reported in the Reserve Bank of New Zealand Survey of Company Balance Sheets.

Sector 16
Trade, Restaurants and Hotels – see Sector 21 below.

Sector 17
Transport and Storage
Very carefully compiled investment estimates, detailed for the four component transport sectors, are given in the thesis by Ban-Cheong Choo and were adopted unamended for the period up to 1965/66.  The period 1965/66 – 1971/72 required substantial scaling upwards because of a large difference between the 1971/72 interindustry estimate of $121.7 mn (which Ban Cheong had used as his bench mark) and the 1971/72 SNA estimate of $150.2 mn.  The difference appears to represent the inclusion in SNA of substantial investment in “Services to Land Transport” representing the activities of car hire firms, parking buildings etc.

Sector 18
Communications
This sector represents almost entirely the operations of the Post Office and consequently Shinawatra’s government investment estimates (Paper 50) were used.

Sector 19
Finance, Insurance, Real Estate and Business Services – see Sector 21 below.

Sector 20
Ownership of Owner Occupied Dwellings
The basic source for this series is Shinawatra RPEP Paper 46 “Estimates of Work Put in Place for Buildings 1950 – 77”.  Official statistics for dwellings are available from 1965/66 but not for the period 1950 – 1965 Shinawatra used an estimator based on lagged building permit data which is available and appeared to give good correspondence with completions for the 1976/77 period.

One problem arises, the solution to which is yet to be found, viz the proportion of houses built for leasing and not for owner occupation.  These should be in Real Estate sector.  A subsidiary problem of similar type, is that houses built on farms for non permanent occupation (e.g. shearers’ quarters etc) have been included in agricultural capital formation consistent with SNA definitions.  The magnitude of these two required adjustments is likely to be very small – a fact which is confirmed by the almost exact concordance of Shinawatra’s estimate for 1971/72 with the SNA figure for the same year, and therefore unadjusted figures are presented for this sector in the meantime.

Sector 21
Community, Social and Personal Services
This sector is discussed in conjunction with two other service sectors viz Sector 16 (Trade, Restaurants and Hotels), and Sector 19 (Finance, Insurance, Real Estate and Business Services).  These three sectors made up a group for which it was extremely difficult to secure the necessary data largely because of continuous and considerable changes in the Interindustry Sectoral classifications over the period, and also because of changes in the treatment of rented assets.  These problems are common to all three “service” sectors and are discussed as a group.

Sectoral Classifications:
Hotels:
Up to 1971/72 Restaurants and Hotels were included with services in the Interindustry Tables but no separate information was given on them.  Consequently they had to estimated separately from Trade per se.

Business Services (such as accountants, lawyers etc) were included with services until 1971/72 when they became part of Finance etc.

Real Estate in 1971/72 includes the ownership of buildings rented to other sectors including houses.  Before 1971/72 all such assets were included in the sector Ownership of Property, including owner occupied houses which in 1971/72 were grouped into a special sector designated as such.

Rented Assets: As just mentioned it was necessary to reallocated such assets from “Ownership of Property” to “Finance, etc”.  This was done by carrying out a separate analysis of the interindustry capital flow of commercial building to Property and reallocating it to Finance.  In order that we might have an alternative series of capital in use in each sector including rented assets, the estimate of such assets was allocated to sectors in proportion to rentals paid to Ownership of Property.  In the event it turned out that only two sectors were of any importance in this regard viz Trade and Manufacturing.

Methods
All the estimates were keyed to the 1971/72 interindustry table data as revised by the 1971/72 SNA data published in 1988.  Earlier interindustry tables were adjusted in line with the above items and interpolations between interindustry years then carried out.

Data for Interpolation
A number of indicators of varying quality were used to assist with interpolation. These included RPEP Internal Papers 46, 53, 54 and 55 giving estimates of building work put in place by sectors; and Paper 33 giving estimates of sectoral investment from Reserve Bank Company Balance Sheet Data and Income Tax Statistics.  This data was of varying quality and spanned different periods and, in those cases where no information at all was available, resort was had to logarithmic interpolation between benchmark years.

Sector 22
Government Services
The coverage here is Central and Local Government non market services of which the major components are Health, Education, Welfare, Administration, Defence and Roading.

The estimates rely heavily on Ben Shinawatra RPEP Paper 50 “Sectoral Allocation of Government Real Gross Investment”.  The results given in that paper were based on a very thorough appraisal of data from a wide number of sources including”


Estimates of Government Expenditure


Appendices to the Journals of the House


Local Authorities Handbook and Statistics


Hospital Statistics


Reports of the National Roads Board


Census of Building and Construction


Works Programmes of Ministry of Works and Developments


New Zealand Year Books

The major problems in using Shinawatra’s data, related mainly to the allocation of her series to market and non market sectors to ensure concordance with the 1971/72 Input-Output Table and SNA accounts presented in that form.  This problem is compounded by the fact that the data given in the full 108 sector 1971/72 Input-Output Table are not differentiated according to market and non market though this is done in the 25 sector version and in the SNA accounts but without any indication of the separate components making up these categories.

In this connection great difficulty attends to tracing Government capital expenditure on roads in the Input-Output Table and equally in ensuring that the statistics on road construction as used by Shinawatra do, in total, really constitute gross investment or whether they include a substantial maintenance component.

In the event, and even after a very careful allocation of Shinawatra’s data to non market services, her figures for 1971/72 are somewhat in excess of those given in the SNA accounts – an excess which was regarded as too large to justify scaling her series backwards.

The problem probably lies in the roading area and its solution must await further discussion with the Department of Statistics as to the level of roading investment included in the SNA accounts in 1971/72.

In the meantime investment in roading has been shown separately in the tables below and the figures for total Government capital formation have been left unadjusted so that there is a difference of about $46 mn between the 1971/72 figure given and that presented for 1971/72 in the 1972 – 89 series.

� The work on which we here report is part of a project aimed at measuring sectoral real capital stock employed for the 1950 – 90 period.  The project was supported by a grant from the Social Science Research Funding Committee (now absorbed into the Foundation for Research in Science and Technology).
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