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1.
INTRODUCTION


In an earlier paper, Philpott (1992), we published a data base of gross capital stock by New Zealand SNA Production Groups for the period 1950 – 90.  These gross capital stock estimates were based on nominal and real production group investment data, given, and now updated, in Philpott (1994).

In the present paper we present similar capital data but on a net basis using the same production group investment data.  The difference between gross and net capital stock is discussed in the next section, but essentially both are based on the Perpetual Inventory Method (PIM) which consists of:

(a) Establishing a starting value estimate measured in constant prices – in our case 1982/83 prices for the starting year1950.

(b) Adding each year’s real gross investment in 1982/83 prices.

(c) Deducting each year the amounts of real depreciation of each type of asset in the capital stock series.

The PIM method is described in great detail in a number of papers (Campbell 1977a & b, Dean 1964, Redfern 1955, Ward 1976) and has recently been used by [the] OECD in its own estimates of real capital stock in thirteen member countries (Meyer-zu-schloctern 1988).  New Zealand is not included in this group of countries, since there are not available official or unofficial capital stock estimates.  For this reason, as far as possible, the approach adopted in our own work has been kept closely in accord with OECD practice.

2.
GROSS VERSUS NET CAPITAL STOCK
Two alternative measures of capital stock, widely used by researchers in this area, differ according to their treatment of depreciation or replacement of discarded capital assets.

The concept of Net Capital Stock (or Wealth Stock as it is sometimes called) is akin to that adopted in accounting procedures except that it is measured in real or constant price terms.  In this measurement, allowance is made for conventional depreciation rates representing the reduction in the market value of the asset over its lifetime, as it approaches the end of its useful life.

For use in analyses of production and productivity (for which we used our own series in Philpott (1992)) net capital measures are less appropriate than gross capital measures.  The latter assume that the productive capacity of an asset continues undiminished until near the end of its normal life at which point it is “retired” or dropped out of the inventory by a process often described as “sudden death” rather than by the “exponential decay” of the depreciation approach.  In fact analysts rarely assume instantaneous sudden death, but predicate mortality distributions centred around the average service life of the asset but allowing death to occur for a proportion of the asset stock before the expiry of its average service life, as well as a proportion of the stock surviving beyond this date.  This approach is adopted in recognition of the lack of precision in the notion of an “average service life”, not to speak of the heterogeneous collection of asset types aggregated into the two classical categories of building and plant & equipment.

Approximate as is the gross capital concept for production and productivity analysis, the estimates are quite sensitive to the range and precision of these assumptions, from the formulation of which we are to some extent absolved when we adopt the net capital concept.  In this case we can fall back on widely adopted - even tax approved - depreciation rates.  Not surprisingly therefore, official time series estimates of capital stock (eg. OECD 1989) present both gross and net estimates, and many researchers when using such data adopt the approach of averaging them.

To return to our own net estimates, the critical PIM requirements, apart from data on real gross capital formation by production group are:

(i) The real starting values for 1950 for each production group.

(ii) The depreciation rates by main asset classes for each production group.
We discuss first these two requirements in general and then give, in Section 4, more precise details for each production group.

3.
STARTING VALUES AND DEPRECIATION RATES


Starting Values

The usual source for starting values for a PIM series is balance sheet book values of capital assets for companies, unincorporated business, government departments, etc.  Such book values, which are usually measured at depreciated historical cost, then need to be converted into the real or constant price measure being used. 

Ideally the book values one requires should be taken at a point in time before which there has been a run of years, at least equal to the life of the longest lived assets included, in which there has been absolute stability in the price of assets, and in which the accumulation of them has proceeded at a steady or uniform rate of growth so that the stock of assets possess in some sense of the word, a balanced age structure.

If this ideal is not available then the book values of balance sheets may represent the result of accumulation which has occurred at various alternative prices and paces in the past – and in no sense therefore can be regarded as representing a balanced age structure to which any sort of average depreciation rate could be applied.  Moreover if the prices, at which assets have been acquired in the years preceding the starting value, had exhibited irregular fluctuation, then great difficulty attaches to the task of translating the historically based book value into a constant priced measure.

Our starting value data is 1950, before which, as it happens, there is not available much in the way of balance sheet data except for one area viz manufacturing industries for which we have data back to 1910.
  Our procedure therefore was to build up PIM capital stock estimates for manufacturing industry from 1910 – 1950 in 1983/84 prices from which we were able to deduce the age profile of the 1950 capital stock and thus the retirement rates from 1950 – 1990 of this 1950 stock.  We then assumed that the pattern we observed for manufacturing industry also applied to other production groups which essentially meant we were assuming that the pace of investment over the period had been fairly common to all production groups in the economy.

The manufacturing 1910 – 50 analysis also allowed us to derive a fairly precise measure of the relationship between 1950 book values of assets and real values in 1950 prices and hence, using a series of asset price indices, to express them in 1983/84 prices.  This relationship, again was used for all other production groups.  The values for the ratio of assets valued at real 1950 prices to values in historical prices were 1.5 for buildings and construction and 2.0 for plant and equipment.

Depreciation Rates

The source of the depreciation rates used is a Tax Information Bulletin of the Inland Revenue Department IRD (1993) which dealt in great detail on new depreciation measures to be adopted by the Department and given for a large number of asset types and industry types.  This allowed us to prepare weighted average depreciation rates for each industry group reflecting the differing components of building and construction assets and of plant and equipment assets.  One exception to this use of IRD depreciation rates was our adoption for Agriculture of the rates used by Narayan and Johnson (1992) in their detailed study of capital stock in that sector.

The IRD data carried two further major advantages.  Firstly, it was all presented on a diminishing value basis thus alleviating the computational problem of assessing depreciation on original cost traditionally used for buildings.

Secondly, the IRD Bulletin gave for each asset the estimated average service life corresponding to the diminishing value depreciation rate.  While this was not of direct relevance to the present study, it has allowed us to assess the realism of the service lives, and retirement rates, used in the earlier estimates of gross capital with the result that we can now have considerable confidence in the values used there.

The individual depreciation rates used separately for buildings and plant for each industry group are given in the ensuing section giving details for each group.

Real Gross Capital Formation for each asset and each industry group was published in Philpott (1994) which covers the period 1950 – 89.  Since that data was published, the NZ Statistics Department has amended, albeit very slightly, some of the nominal series for the years from 1982/83 and has now updated them to 1990/91.  The real gross capital formation data used incorporates these amendments and additions which will be the subject of a future publication.

4.
INDIVIDUAL PRODUCTION GROUPS – SPECIAL FEATURES

In the following paragraphs we detail the specific procedures adopted for each of the 22 SNA Production Groups.  In each case special attention is devoted to the difficult and tendentious question of the 1950 starting values, and the assumed depreciation rates for buildings and equipment.


One area which occasions some difficulty relates to the matter of leased assets.  In conformity with normal practice, such assets have been included in the production groups owning them (eg. Finance, Insurance and Real Estate) rather than the group using the asset.  There is available little hard data to support our allocation, which may therefore be subject to unavoidable error.

Agriculture

For this industry, we have available the work on agricultural capital carried out by Dr Robin Johnson originally at Lincoln College (see Johnson 1970).  This classic study is unique in the literature on capital stock estimation since it was based on the physical inventories capital goods reported in the Agricultural Statistics from the annual agricultural census carried out by the Statistics Department.  Johnson’s thorough and meticulous assembly and use of this data was updated in a series of studies in the Department of Agriculture (Johnson 1979, Nickell 1983, Narayan and Johnson 1992).  The Johnson series provided a valuable check on our own estimates with which there was broad concordance.

Starting Values in 1950:
from Johnson (1970)

Depreciation Rates: 

Buildings including land improvements 4%






Plant Equipment 13%

The individual depreciation rates used separately for buildings and plant for each industry group are given in the ensuing section, giving details for each group.

Fishing and Hunting

Starting Values in 1950


Recourse was had to a number of alternative estimates which yielded approximately the same values.  These included the capitalisation of depreciation allowances from the 1952/3 Interindustry Table; the estimated level of output multiplied by an assumed capital ouput ratio; and an estimate of the value of the 841 licensed fishing vessels operating in 1950 and an allowance; based on later balance sheets, for a small amount of buildings capital.

Depreciation Rates:

Buildings 4%






Plant 14%

Forestry and Logging

Starting Values in 1950

Balance sheet book values of assets given in the 1950 Reports of the NZ Forest Service (as in Shinawatra (1978)) were converted from historical values to 1950 prices and thenceto 1983 prices.  

It should be noted that in line with international SNA conventions, fixed capital stock in the forestry industry does not include trees which are regarded as part of inventory or working capital.

Depreciation Rates:

Buildings 4%






Plant 20%

Mining and Quarrying

Starting Values in 1950

Capitalisation of 1952/53 Interindustry Table depreciation yielded much the same value as the balance sheet book values of assets from 1950 Reports of Mines Department (as in Shinawatra (1978)).  

Depreciation Rates:

Buildings & Corporation 4%






Plant & Equipment 15%

Manufacturing Industries

All manufacturing industries were treated in similar fashion.

Starting Values in 1950: 
from Colin Campbell (1977a & b)

Depreciation Rates: 

Buildings 4%






    except chemical industries 6%






Plant & Equipment 12%






    except non metallic mineral industries, basic metal 






    industries, fabricated metal industries 10%

Electricity, Gas and Water

Starting Values in 1950 from balance sheet asset data given in: Reports of Electricity Department, Industrial Production Statistics value for 1950; and in Local Authorities’ Year Books; all data adjusted to 1950 values and thence to 1983/84 prices.

Depreciation Rates: 

Building & Construction 3%






Plant & Equipment 12%

Building and Construction

Starting Values in 1950
Two sources, checked against each other, were used viz: Capitalised depreciation rates from 1952/53 Interindustry Table and the book asset values given in the 1953 Reserve Bank analysis of Company Balance Sheets (Reserve Bank 1954).  In both cases 1953 balance sheet values were rated back to 1950 and, after adjustment to 1950 values, converted into 1983/84 prices.

Depreciation Rates: 

Building & Construction 4%






Plant & Equipment 12%

Transport

Starting Values in 1950

These are from “The Social Accounts of the Transport Sector of New Zealand 1950 – 1977” by Ban Cheong Choo (1982).  Note that data for this industry excludes capital stock in Roads.

Depreciation Rates:  

Building & Construction 4%






Plant & Equipment 12%

Communication

Starting Values in 1950

This sector, at any rate in 1950, consisted mainly, if not entirely of the NZ Post Office and the starting values are therefore derived from the adjusted book values of assets of the Post Office in 1950.

Depreciation Rates:

Building & Construction 4%






Plant & Equipment 15%

Finance, Insurance and Real Estate

Starting Values in 1950

The basic source was the annual statistics of incomes and income tax, which gives for 1953/54 (the earliest year available) the balance sheet book values assets for companies engaged in “Commerce”.  To these figures were added the assets of Government financial corporations (State Fire Insurance, Government Life, etc) and the totals were then extrapolated back to 1950 and split, as between buildings and plant, in line with investment proportions as in the 1952/53 Interindustry Table.

Depreciation Rates:  

Buildings 4%






Plant & Equipment 15%

Trade, Restaurants & Hotels
Starting Values in 1950

A number of approaches were adopted to derive book values for the trade component of this sector and happily they all yielded similar results.  The approaches included inter alia:

(i) Application of an estimated capital output ratio to the 1952/53 interindustry study 
level of output.

(ii) Application of capital output ratio to the 1951/52 output of the sector as given in the Income Tax Statistics.

(iii) Capitalising depreciation allowances from the 1952/53 Interindustry Table.

For restaurants and hotels, which were not covered in the above sources, the book values were estimated by applying 1950 estimated values per square foot to the physical inventory of hotels etc as in the 1951 Census of Population and Buildings.

Both trade and hotel estimates were then reduced by the amount estimated to represent leased assets derived from a comparison of owned assets and capitalised rentals from data given in the 1954/55 Income Tax Statistics.

Depreciation Rates:

Building 4%






Plant & Equipment 15%

Ownership of Owner Occupied Dwellings

Starting Values in 1950

For this sector no balance sheet data exist and a quite different approach had to be adopted.  This was based using the census data on the number of houses in existence in 1950 and then estimating the average age of this stock from earlier five years census data as described in Shinawatra (1978 a & b).

The estimate of average age of the stock was then used in conjunction with the 1982/83 average price of new dwellings to construct the estimated 1950 real book value of occupied dwellings in 1982/83 prices.

Depreciation Rates: 

Building & Construction 4%






Plant & Equipment not applicable

Community, Social & Personal Services

Starting Values in 1950

Exactly the same approach was adopted for private services as was used for trade, restaurants and hotels above, with again, a deduction for the estimate of leased assets based on the rent data given in the 1954/55 Tax Statistics.

Depreciation Rates:  

Building & Construction 4%






Plant & Equipment 20%

Government (Central & Local) Non Market Services

Starting Values in 1950

This sector embraces capital employed in Health, Education and Administration plus capital invested in roads, bridges, streets and footpaths etc.

The general sources for book values of assets for central Government activities were the reports of Government Departments and agencies given in the Appendices to the Journals of the House of Representatives and statements of Government assets given in pre-war NZ Official Year Books.  The last such general Government balance sheet was given in the 1939 Year Book and the given therein was updated to 1950 using the estimates of gross capital formation given in Brownlie (1958).

For Local Government, balance sheet book values came from the 1950 issue of the Local Authorities Year Book.

The central and local government data derived as described above related to the areas of health, education and administration, but did not cover capital invested in roads, bridges, streets and footpaths etc.

For central Government, accumulated capital expenditure on main highways, roads and bridges to 1939 (again updated to 1950 using Brownlie (1958)) was used.  For local authorities, no financial data was available, but the Local Authorities’ Year Books report the physical inventory in miles of roads, streets and footpaths, and these were valued at the estimated per mile construction costs applicable to 1950 from data given on expenditure on new construction and miles of new roads etc. formed in that year.

The initial 1950 starting values in 1982/83 prices are: 

	
	Building & Construction
	Plant & Equipment

	
	$m
	$m

	Health, Education & Administration
	1627
	256

	Roads, Bridges, Wharves & Streets etc
	4336
	--

	Total
	5963
	256


Depreciation Rates: 

Building & Construction 4%






Plant & Equipment 15%

5.
TABLES – REAL NET CAPITAL STOCK 1950 - 91


In the tables given in the Appendix, we give the values of real net capital stock at the beginning of each year from 1949/50 to 1990/91 expressed in constant 1982/83 prices.


The values are given separately for building and construction, for plant and equipment, and for the total for each of 21 SNA industry groups.


The industry groups have been arranged and subtotalled into exportable, importable and non-tradable groups.  The content of each group is, to say the least, somewhat arbitrary (eg, some of transport and trade is exported through tourism) but it gives an approximate idea of the relative importance of capital invested in these key groupings in the economy.


Some interest attaches to the relativity of these net capital figures and the gross capital data reported earlier (Philpott 1992 and 1994) and a comparison of this with similar relativities for overseas countries.  For the year 1983/84 (the latest year available for overseas countries) we have from our own estimates:

1983/84

$mn 1982/83 Prices




Total NZ
Net Capital Stock

112,726







Gross Capital Stock

184,586





Ratio

Net/Gross



0.61


For overseas countries we can calculate similar ratios for Australia (Walters and Dippelman 1985) and other countries (OECD 1989) giving the following ratios:





France

0.58





USA


0.60





Australia

0.62





Britain

0.64





Canada

0.64


Our own ratio thus seems quite realistic
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� An excellent detailed treatment of this starting value is given in Campbell (1977a, 1977b) wherein, are also given, some innovative proposals for solving it.


� See Francis (1968)


� This is a correction from the original document – in the original document the title is: “6. TABLES – REAL NET CAPITAL STOCK 1950 – 91”  There is no 5 in the document and there are no leaves missing.  Numbering is thus corrected here.
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