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PREFACE 

This technical paper of the Agricultural Economics Research 

Unit is an unabridged version of Mr Plunkett's M.Ag.Sc. thesis of 

the same title printed for limited distribution. In the research 

project reported here Mr Plunkett has analysed all the completed 

long-term agricultural dey~lopment projects undertaken by th. 

Lands and Survey Department since the war and assessed their 

profitability in terms of present values and the internal rate 

of return. A more general account of the results of the project 

for wider distribution will be published shortly. 
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CHAPTER I 

INTRODUCTION 

From the earliest European settlement in New Zealand the 

wealth of the country has depended heavily upon agriculture. With 

a lack of useful mineral resources~ small population, isolation 

from markets, moist temperate climate and relative abundance of 

land, the country's comparative advantage in international trade 

has centred on the production of bulky, low cost agricultura~ 

products. That this is still true is illustrated by the National 

Development Conference's Targets Committee projecting that over 

50 per cent of the increased exports necessary for the country's 

continued economic growth is to come from agriculture; the sector 

already providing over 75 per cent of the country's exports. 

Although the major proportion of these exports is to come from the 

intensification of existing farms, a considerable increment of 

output will be contributed by the Government continuing its current 

level of operations in developing ~ farms from existing agricul

turally unproductive land. 

It is not the aim of this study to see whether or not the 

Government should extend or contract these activities. The aim 

of the study is rather to review past operations in this field to 

establish a sound base for an intelligent analysis of this particular 

activity of Government in New Zealand. 
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The evolution of the Government's role as a land developer 

is outlined in Chapter II j and criteria for evaluation are advanced 

in Chapter III. Chapter IV sets out the difficulties involved 

and expedients adopted to enable the study to proceed j while 

Chapter V sets out the results. Finally in Chapter VI the results 

are interpreted, conclusion drawn, and some thoughts on future 

policy are advanced. 



CHAPTER II 

HISTORICAL AND POLICY ASPECTS OF GOVERNMENT LAND 

DEVELOPMENT AND SETTLEMENT 

3 

In this chapter the historical events that gave rise to 

government developing land before offering it for settlement are 

set out. Land settlement policy has been, and still is, directed 

towards the provision of sufficient land for the support of one man 

and his family. 

The earliest European settlers had abundant supplies of land, 

but as population grew, good quality land for farming became scarce, 

and in 1892 government intervened in the land market and made good 

quality, privately owned land available for settlement"on a one-man 

one-farm basis. When supplies of good quality land for farm settle

ment became scarce, government began developing poorer Crown lands 

and offered them for settlement. When supplies of ~Crown lands 

suitable for development diminished, privately owned lands were 

acquired. 

The government's intervention in the land market was greatly 

expanded after both world wars to provide farms for rehabilitation 

of ex-servicemen. Government intervention after the first world 

war was by granting ex-servicemen preferences to lands opened for 

settlement, and generous financial loans at low rates of interest 

for purchase and development of farms. During the second world war, 



complete control of the land market was taken by government as 

part of a policy for overall control of the economy, and the price 

of land was pegged to its productive valuation, based on 1942 

product prices. For rehabilitation, ex-servicemen were given 

absolute preference in all land sales and again granted generous 

financial loans at low rates of interest. 

In the depression of the 19308, to relieve the social 

distress arising from unemployment, government tried a largely 

unsuccessful policy of settling unemployed men on small part-time 

holdings. By the late 1930s it was replaced by a more realistic 

policy of settling self supporting units. 

At present, government is developing unproductive land and 

settling a limited number of farms with young men of proven farming 

experience, but limited financial resources. 

I. LAND SETTLEMENT TO THE FIRST WORLD WAR 

In this period, government acted as a distributor of land. 

With the signing of the Treaty of Waitangi in 1840, the British 

Crown reserved the pre-emptive right to purchase land from Maori 

inhabitants for the settlement of European immigrants" Crown 

land was made available to settlers at the relatively high upset 

price of $2 per acre. The relatively high price for land 

reflected Wakefield's theory on colonisation that land should be 

available at a "uniform and sufficient price" so that capital and 

labour would be applied to it in the right proportions. Belshaw, 
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[3~ p.4]1 reports that the Wakefield ideas on co+onisation 

envisaged that the traditional British system of farming would be 

adopted, but the distance from markets and limited local demand 

reduced such farming to self-sufficiency, as there was virtually 

no market for surplus farm produce. 

Innovators like Deans, Bidwell, Clifford and Weld demonstrated 

the profitability of utilising open tussock lands for grazing 

large flocks of sheep to grow wool, and such lands were rapidly 

occupied in pastoral farming. As Miller [54~ No.2, p.3] has 

pointed out, at an upset price of $2 per acre, Crown land was too 

expensive to be held for the profitable grazing of sheep. The 

first pastoralists (i.e. persons who owned and grazed the. large 

mobs of sheep) overcame this by negotiating directly with the Maori 

owners for the rights to graze livestock on Maori land. In 1847, 

Governor Grey prevented the spread of such agreements, but later in 

1849 introduced special grazing licences to allow pastoralists the 

2 
rights to Ildepasturing" certain Crown lands. In 1851, Grey made 

"Z 

pastoral licences available to all the Crown lands of the Colony.~ 

1. The number after the author in each reference refers to the 
numbering in the list of references given on page 110. 

2. See the Native Land Purchase Ordinance 18L~7, and The Crown 
Lands Ordinance of New Ulster 1849. The 1849 ordinance 
applied only to Crown lands north of the mouth of the Patea 
River, and under this ordinance pasturage was available at 
1d per head for sheep, and 6d per head for cattle and horses. 

3. See The Crown Lands Amendment and Extension Ordinance 1851. 
Under this ordinance the terms of the licences were extended 
from one to fourteen years, and the area for an individual 
licence was limited to the area of land considered capable 
of carrying 25,000 sheep. 
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In 1853 he abolished the uniform price for land and introduced 

a system of classification.
4 

The minimum upset price for rural 

land was reduced to 10/- per acre for land suitable for agricultural 

purposes, and 5/- per acre if unsuitable. Condliffe [10, p.116J 

reported that there followed an immediate rush to take advantage 

of this "cheap-land legislation". 

In 1854, the newly formed New Zealand parliament passed the 

formulation of land policy, given to it by the Colonial Office, 

on to the Provincial Governments and retained only the power to 

veto. 5 Under the Provincial Governments many new methods of 

disposing of land evolved. 

Jourdain [35, part IIIJ gives a detailed account of the 

separate legislation that developed in each province. The 

New Zealand Parliament was only concerned with annexing the lands 

of rebellious Maori tribes, or providing sufficient land in an 

area so there would be enough settlers grouped together to protect 

themselves. 
6 

Belshaw [4, p.33J reports that the gold boom in 

Australia in the 18506 increased the demand for agricultural 

products in a market New Zealand agriculturalists could supply, and 

agricultural farming expanded. The rapid inflow of immigrants with 

the New Zealand gold boom of the 1860s greatly expanded domestic 

ftemand for agricultural products, and this more than compensated 

for the falloff of Australian demand that followed the decline in 

their gold boom. Agricultural farming continued to expand and 

4. For the details of this, see The General Land Regulations 1853. 

5. See The Waste Lands Act 1854. 

6. For example, see The New Zealand Settlements Act 1863 and its 
amendments. 
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more land was bought and settled. However, Sinclair and Mandle 

have reported that at the end of the 1860s New Zealand was 

"depressed and stagnant ll [69, p.66]. Simkin [68, p.134] has 

pointed out that wool and wheat prices had fallen and gold 

production had declined to a level that was to be normal for the 

rest of the century. 

Rapid expansion was brought to the economy in the 1870s by 

Vogel pursuing a vigorous policy of borrowing o~erseas on the credit 
o 

of the country. Loanable funds were raised on the London market 

and spent on public works to provide the Colony with social overheads~ 

necessary for improved communication and education. With the new 

roads, railways and ports, much land was opened for agricultural 

settlement; particularly in the South Island. There was a massive 

boom in the purchase and settlement of Crown land~ and agricultural 

farming expanded directly, as new farmers took up land, and indirectly, 

as pastoralists consolidated their positions by buying and sometimes 

developing the better land within their licences. Agricultural . . 
product prices rose til~ 1874, but despite their continual fall 

from that date, the land settlement.boom continued till 1879 when 

the land boom collapsed and th~ colony entered a 15 year period of 

depression and retrenchment. 

Despite the severe depression of the Colony in the 1880s, 

the settlement of men on the land is reported to have continued 

almost u-nabated [Condliffe.10, p.207] and ,[Evans 16, p.32] • Land 

policy was returned to the New Zealand Parliament in 1877 after 

Vogel in 1876 had abolished the separate provincial governments, 
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and many of the systems of land tenure evolved for settling the 

land during the "provincial period", were retained. To obtain 

title to "agricultural land" cultivation and improvement conditions 

had first to be fulfilled. Sale on deferred payment was retained 

and by this system of land tenure in the depressed times between 

1877 and 1892, Condliffe reports that over a million acres were 

settled by 7,687 settlers ~O, p.123]. Rolleston in 1882 

introduced the perpetual lease tenure for disposing of Crown 

land. Under the perpetual lease, "agricultural land" was leased 

for a 33 year period with the right of renewal or the right to 

purchase at "prairie value" (i.e. unimproved value). In 1885 

Ballance introduced the small-grazing-run system of tenure for 

disposing of "pastoral tl Crown land. Under this tenure, up to 

5,000 acres of land could be acquired at a rental of 2~ per cent 

of capital value. In the 1880s, low agricultural product prices 

made successful farm settlement difficult, despite the generous 

terms upon which "waste land" could be acquired and the new markets 

for agricultural products that development of refrigeration opened 

up. Jourdain [35, p.30] reports that in 1889 a Settlers Land 

Revaluation Act was passed and 1,394 deferred payment licences, 

and 598 perpetual lessees had their capital values and rentals of 

Crown and Endowment lands reduced by $235,058 and $4 j 034 respectively. 

In the 1890s, the new Liberal Government introduced many 

new pieces of land legislation. With the 1892 Land Act, the 

deferred payment licence for the purchase of agricultural land 

was replaced by an optional system, under which the settler could 
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elect to pay outright, to Lease-in-Perpetuity at a 4 per cent 

rental or to take a 25 year licence at a rental of 5 per cent~ 

with a right to purchase the freehold of the land. Under the 

optional system a proviso was added, that no one person could 

acquire more than 640 acres of "first-class" or more than 2,000 

acres of "second-class" land. The holders of Small-Grazing-Run 

leases were given security of tenure to their runs, with an 

absolute right of renewal on a 21 year lease basis at a minimum 

rental of 2~ per cent of the capital value of the land. 

The 1891 Land and Income Tax Act replaced the previous 

taxes on property, with a graduated tax on land and tax on income. 

Land Purchase Boards were constituted to inspect and report on 

any land offered to the Government under the provisions of this 

.Act. The executors of Robinson's estate at Cheviot, by 

challenging the valuation of the estate's land for land tax, 

and calling upon the State to either reduce the Government 

valuation or to purchase at the figure they nominated, severely 

tested the new legislation, and required the Liberal Government 

to pass special legislation to finance the purchase and the 

disposal of the estate. 

The 1892 Land for Settlements Act allowed government to 

acquire, for settlement, the private freehold of any land that 

might be offered. Condliffe, [10, p.125] points out that by 

1892, the bulk of the best land in New Zealand was already free

hold and that the areas owned by'tfhe Government were of inferior 

quality. It is reported by Maclachlan that by 1911 "of the 
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8.5 million acres comprising 33~000 holdings offered for settle

ment to the Crown, 1.2 million acres had been purchased for 

£6 million (i.e. $12 million) and the 209 estates so acquiredi' 

provided 4,800 holdings on subdivision" [49, po47Jo 

In 1894 the Land for Settlements" Act ,.was amerided :to"give 

government the power to acquire private freehold compulsorily. 

Although used sparingly, as Belshaw has remarked~ the act 

"expressed clearly enough the land-philosophy" of "closer 

settlement within the area of occupied land" [3~ p.22J. Contem

poraneously with McKenzie's land legislation in 1894 a Government 

Advances to Settlers Act was introduced by Ward~ which stated in 

the preamble that it was "to enable the Government to assist 

settlers by advancing money to them on mortgage at reasonable 

rates of interest". It was contended that "whereas by reason 

of the high rates of interest charged on mortgage of land and 

the beavy incidental expenses connected therewith, settlers are 

heavily burdened and the progress of the Colony is much retarded". 

It has been stated that in the mid and late 1890s, Ward's 

financial provisions for settlers were as important as McKenzie's 

land tenures in encouraging the expansion in the growth of the 

number of farmers and area of land settled [Evans 16, p.3~ 0 

However, to explain the expansion in the number of settlers and 

area settled, Condliffe has placed emphasis upon the rising 

prices for agricultural products, and suggests that itcwas the 

rise in prices that helped free land "locked up in large stations 

that were unprofitable, even when organized as intensive wool-
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producing units, and were still more unprofitable when reviewed 

in relation to the opportunities of the new mixed farming after 

refrigeration" [10, p.161]. 

After 1895 the farming industry continued to prosper and 

expand. The only major change before the First World War came 

with the Reform Party under Massey, when the tenants of Crown 

Land were given the opportunity to freehold the land of their 

lease or licence. It has been stated that the real reason for 

"the desire to freehold land arose from the desire to be free from 

government restrictions, in order to participate in the speculative 

land-selling that began after the turn of the century to dominate 

farming in New Zealand fl.[10, p.225]. 

With European colonisation, land in New Zealand was 

initially freely available to all who could afford the high upset 

price of $2 per acre. However, the most profitable activity in 

the colony was in utilising the large areas of native tussock 

for grazing sheep. Pastoral licences were introduced to lower 

the cost of land to a level that would permit the pastoral form 

of utilisation. Although there were restrictions on the maximum 

area of any licence, the dominant idea was to let the pastoralist 

graze the land until it was required for settlement and agricul-

tural farming. The reduction in the minimum price for land aided 

the settlement of agricultural farming but it also allowed the 

pastoralist to consolidate his position more cheaply and overcome 

the deficiencies of his tenure, by 'spotting' and 'gridironingi 

the land within his licence. 
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The development of refrigeration during the 1880s widened 

the market, and greatly expanded the demand for agricultural productso 

For sheep farmers, freezing companies were set up to slaughter and 

market sheep and lamb carcases, while for dairy farmers j 

co-operative dairy companies were formed to manufacture and 

market cheese and butter on a large scaleo The formation of 

dairy companies was greatly facilitated by the development of 

home separation, which reduced the cartage cost from the farm to 

the dairy company, and the advent of the Babcock test for butter

fat, that allowed a uniform basis for payout from the factory. 

Refrigeration made one-man farming an economically viable propos

ition, and the social ideal of one-man one-farm was no longer in 

obvious conflict with the creation of wealth. 

To enforce this social idea, the Liberal Government gave 

powers in the 1890s for the state to acquire land from large 

holdings and to resettle the land with one-man farms 0 This social 

ideal of one-man farms has been at the heart of all Government 

land policy since then, and few have questioned its wealth creation 

capabilities. Greig has stated that since McKenzie's 1892 Land 

for Settlements. Aci:;, it was the lIdesire to settle more people on 

holdings of their own rather than any desire to make our lands~ihore 

productive and more important, to retain them in productive strength 

for all posterity" that was the basis of policy [22, 39J Q At 

present the social goal of one-man farming does not make economic 

sense as the most efficient organisation for all the farming 
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II. REHABILITATION AFTER WORLD WAR I 

The Discharged Soldiers' Settlement Act 1915 began a 

scheme for resettlement of returned soldiers as farmers.
8 

13 

Jourdain has pointed out that, "no country in the world made 

greater efforts to settle the returned soldier on the land~ and 

the advances to them by way of loan were much larger per capita 

than those granted by Governments of other countries" [35~ p.46J. 

Ex-servicemen were given preference to all land opened up under 

the Land and Land for Settlements Acts and they could receive 

advances of up to $5,000 to buy and $1,000 to develop land, ~ith 

$2,000 made available for exceptional circumstances. With these 

generous financial provisions, as Condliffe has comment~d, lIthe 

Government turned loose in the rural estate market 22,792 new 

money. Little provision was made to control the advance in land 

values resulting from this increased demand. Both town and country 

lands were affected~ and on both there were heavy losses. Up to 

the end of the financial year 1934-35, reductions in capital and 

mortgage values had totalled £2,892,991 (Le. $5,785,982)fI 

[ 10, p. 277] • The release of purchasing power to ex-servicemen 

was reflected in a rapid turnover and exceptionally high prices 

7. For example, see the arficTes on economies of scale in the 
Journal of the New Zealand Institute of Agricultural Science, 
M"a:-y'-19 7 0 • . . 

8. AppendixA,shows that in all 4,110 returned servicemen were 
settled on 1,443,564 acres under The Discharged Soldiers' 
Settlement Act. 
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for land. Maclachlan has reported that at the peak of the 'land 

boom j "in 19211 4~ million acres waS sold in almost 56~000 

transactions for a consideration just under £82 million (i.e. 

$164 million)fl [49, p.49J. 

Agricultural product prices rose almost continuously from 

1895 to 1921, but the sharp drop of prices in 1922 revealed that 

many farmers in the industry were unable to absorb any drop in 

income. It is reported that the capitalisation into land prices 

of speculation on increased product prices, had resulted in credit-

ors and financiers taking a large share of the profits, and that 

many farmers were very vulnerable to adverse prices [Powles ed. 

Many returned soldiers had started farming at the 

peak of the land boom after the war and were unable to continue., 

Government set up special boards of inquiry to investigate the 

high rat e qf farming failures among returned so Id iers. It was 
> ~'. 

reported that the boards viewed 4,332 of the 7,605 farms,:\they were 

asked to inspe"qt and found on 57 per cent of farms they visited 

that, 50 per cent were successfully managed, 31 per cent were 

temporarily unsuccessful and 19 per cent were failures [Jourdain, 

35, p. 49 ] • The Government, as a result of the report of the 

boards of inquirY1 set up a Dominion Revaluation Board with the 

Discharged Soldiers' Amendment Act 1923, and reduced the value 

of land and mortgages held by returned soldiers. Five thousand 

three hundred and fourty-seven returned soldiers applied for this 

type of relief 1 and by the 31 March 1925, all but the 63 who had 

either forfeited their rights or abandoned their properties were 

dealt with 0 Four million dollars was granted in reductions, out 
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of a total capital of $36 million (i.e. including capital value 

of crown leaseholds and advances). In 1929~ government gave 

authority to make further capital reductions under the 1923 

legislation and by 1937? when the legislation was finally abandoned~ 

a total of $5.8 million had ~een written off. 

By 1933, government had virtually stopped opening land for 

the settlement of returned soldiers. The settlement of returned 

soldiers as farmers had proven costly and was largely unsuccessful. 

It is reported~ that by 1933, 1,432,690 acres were alloted to 4~071 

men, but sale, failure and abandonment had reduced returned soldier 

settlement to 2?727 men on 943,551 acres [Powles ed. 63, p.38]. 

Out of the $27 million provided by the Government from accumulated 

reserves, $13.6 million was estimated to be lost [Powles ed. 63, 

p. 38 J • 

Sutch and McIntosh [63~ p.38] have attributed the failure 

of many returned soldiers to make a success of farming to the high 

price they paid for land immediately after the war. Maclachlan 

has suggested, "it was the lack of basic knowledge ~ as much as th'e 

fall in product prices" that led to the failure in farming of the 

returned soldiers [49, p.49J. 

Government made generous financial provisions for the 

settlement of returned soldiers as farmers, and this uncontrolled 

release of purchasing power shifted the demand for farm land upwards 

on a market, that was already heavily propped up on the expectation 

of price increases. The realisation that falling agricultural 

product prices were to be the rule, after the war, caused a 

revision downwards in the demand for land, and only the fortunate 
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and able survived in farming. Government had given the means 

to men of little or no farming ability to acquire farms~ and this 

only increased the number that market forces pruned out~ and the 

over all loss. The complete control of the economy~ the 

application of means tests, and the generally more favourable 

agricultural product prices after the Second World War prevented 

government from again suffering such severe financial losses in 

rehabilitating ex-servicemen as farmers. 

III. LAND DEVELOPMENT AND SETTLEMENT IN THE PERIOD BETWEEN 

WORLD WARS 

In 1929, government began the development of land for 

settlement. With the Land Laws Amendment Act 1929~ government 

added to its powers to act as a distributor of land for settlement 

the powers to further promote settlement by developing land. A 

Land Development Board was set up to supervise the granting of 

additional finance for development to the previous purchasers 

of crown land. 

After the First World War, the tradition of high land values, 

that had resulted from looking to future profits out of increases 

in land values, could not be supported by market conditions. 

Unfavourable price changes had occurred in agriculture~ and land 

values began to fall. The fall of profitability in agriculture 

placed many farmers in unfavourable economic positions. 

were left with the capital charges they had contracted during the 

immediate post war land boom, and these capital charges became 
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very high in relation to the actual productivity of land. For 

farmers to reduce the high capital charges, Belshaw suggested, 

"There are no short cuts. The prime essential is the slow liquid-

ation of the over-valuation and over-mortgaging of land, painful 

and unacceptable as this may be" [2, ppo69-70]. Government, 

however, successively made provision for it to reduce its own 

capital charges to farmers. 9 In doing so it was suggested that 

in effect, the land tenure and ~ortgage contracts with government 

were often "no more than maximum obligations" [Belshaw ed. 3, p.131]o 

Agricultural product prices deteriorated further in the early 

1930s and increased the burden of capital charges on farmers. In 

1931, government sought to gi~e farmers relief from their capital 
:~ .. " 

charges, and introduced the first of a series of mortgagors' relief 

acts, which in the preamble was stated "to confer jurisdiction to 

postpone the exercise of powers of sale by mortgagees under existing 

mortgages in certain circumstancesll. The circumstances under which 

farmers could get relief from their capital charges were successively 

enlarged, and with the Rural Mortgagors' Final Adjustment Act 1934-

35, farmers could get adjustments to all their liabilities. As 

the preamble of this act stated, such wide powers were thought 

necessary "to retain efficient farmers in the use and occupation 

of their farms". In 1936, the new Labour Government replaced all 

" the previous legislation dealing with adjustment of capital charges ! 

9. For examples, see The Land Act 1924 S 60, The Land for 
S~ttlements Act 1926 S 16 and 17, The Land Laws Amendment 
Act 1927 S 18 and 21, and The Land for Settlement Amendment 

. Act 1927:S 5 and 6. 
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with a Mortgagors and Lessees Rehabilitation Act, but this act 

was the same in effect, except that the 5 year "stay of proceedings" 

under budgetary control was no longer necessary, as "adjustment 

commissions" were set up to fix "basic values ll for property and 

adjust capital charges immediately. It is reported that in the 

process of capital readjustment, there was voluntary settlement 

in 2,630 cases, and Court of Review relief in 23,609 cases 

[Condliff~ 11, p032]. The Court of Review gave relief amounting 

to almost $20 million, $1302 million of which was reduction of 

principal, and the remainder in write-off of unsecured debts, 

interest and rent arrears. It is reported that 11,071 of the 

23,609 relief authorisations were made under the Mortgagors and 

Lessees Rehabilitation Act 1936 [N.Z. Yearbook, 1945, p.462]. 

The country's general economic conditions deteriorated in 

the late 1920s and the amount of unemployed labour rose. To 

provide relief for unemployed labour in 1930, government made 

provision for unemployed men to get preference to the new farms 

created under the Land Laws Amendment Act 1929. As economic 

conditions deteriorated, and the number of unemployed grew, 

government in the early 1930s, with the Small Farms Act 1932-33, 

went further to provide relief for unemployed labour, and set 

up a Small Farms Board to promote settlement of unemployed workers 

11 t · f 10 on sma part- ~me armso At the peak of activity under the 

Act in 1937, only 1,200 men were employed, whereas by then total 

10. See Appendix B for details of government operation under 
the Small Farms Act and the Land Laws Amendment Act 1929. 
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numbers of registered unemployed was still 49~000& By 1939~ the 

Small Farms Board had established 373 new farmers on 26,000 acres. 

The original concept of establishing part-time farms was, by 1939, 

supplanted by the more realistic idea of self supporting units. 

After the First World War, the failure of returned soldiers 

to establish themselves successfully on the land opened for settle

ment, despite the generous financial provisions made for them, led 

government in 1929 to develop land, before opening it for settlement. 

However, by then there was little demand for land or additional farms, 

as profits from farming had been substantially reduced by the adverse 

economic conditions. The dependence of the New Zealand economy 

upon agriculture led, with depressed economic conditions for farming, 

to a general depression of economic activity and high unemployment 

of labour. Government, as a measure to relieve the social distress 

of unemployment, changed the policy of developing land prior to sale 

to a policy of settling small part-time farms with unemployed men. 

As a measure for the relief of unemployment the small farms scheme, 

was largely a failure. 

Despite the adverse economic conditions for farming, New 

Zealand's comparative advantage in international trade lay with the 

production of agricultural products. Any reduction in the output 

of agricultural products would have resulted in further loss of 

wealth to the country, and to prevent such a loss of wealth, 

government restricted the legal right of agricultural financiers 

to foreclose on mortgages and leases, and eventually provided for 

adjustment of capital charges on farms to be made compulsorily. 
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IV. REHABILITATION AFTER WORLD WAR II 

When war started, government adapted the economy to the 

demands of warfare by introducing across-the-board control over 

all economic activity. Land development and settlement virtually 

ceased, as warfare had a preeminent claim to the available resourceso 

The marketing of all agricultural products was placed under the 

11 
control of the Marketing Department. For land, government 

under the Statutes Amendment Act 1941, initially rationalised its 

administration, and set up a single Land Settlement Board to replace 

the Dominion Land Purchase Board and Small Farms Board set up under 

the Land Laws Amendment Act 1929, and the Small Farms Act 1932-33. 

Then, in 1943 with the Servicemen's Settlement and Land Sales Act 

(S.S. & L.S.) government took complete control of the market. The 

aim of the S.S. & L.S. Act 1943, as stated in the preamble, was 

ffto provide for the acquisition of land for the settlement of 

Discharged Servicemen; and to provide for the control of Sales 

and Leases of Land, in order to facilitate the Settlement of Dis-

charged Servicemen and to prevent Undue Aggregation, and its use 

in Speculative or Uneconomic Purposes ff • It was suggested that 

with its introduction "the view doubtless being held by the 

Government [was] that these objectives [i.e. land sales control 

and ex-servicemen rehabilitation as farmersJ were closely linked 

with one another" [Wise, 82, p.225]o 

With the 1943 S.S. & L.S. Act, all sales and leases of 

11. For a detailed description on the organisation for the 
marketing of each commodity see Smith [70J. 
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land had to be authorised by District Land Sales Committees~ and 

the price of any land sold was to be at the productive value based 

upon 1942 "basic values" (i.e. prices for goods and services as 

at the 15 December 1942).12 The productive value of land was 

established as the capitalised value of the residual returns 

imputed to land, that were considered capable of being earned by 

some hypothetical lIaverage efficient farmer" in an average season. 

The powers to control the land market given in theS.S. & L.S. Act 

1943 were extensive. For example, in addition to the power to 

approve and amend the price of all sales of land, the Board had 

power to substitute ex-servicemen for civilians in any sales of 

land, and the power to take land for ex-servicemen settlement. 13 

The power to take land was limited only by the right of the owner 

to retain an "economic unit". 

Contemporaneously with the absolute preferences given to 

ex-servicemen for rehabilitation~ were added special financial 

preferenceI') . Loans were available at low rates of interest and 

minimal margins for security. It has been stated j New Zealand 

again earned the reputation as the most generous country in the 

world for the rehabilitation of ex-servicemen as independent 

farmers [Condliffe j 11, p.98]. 

The number of farms ex-servicemen required for rehabilitation 

12. See Appendix C for details of the number of applications for 
sale of land, the number of sale prices and the value of 
amendments to sale prices that the Land Settlement Board 
authorised under the Servicemen's Settlement and Land Sales 
Act 1943. 

13. For details on the sources of land used for rehabilitation 
see Appendix D. 
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were greater than the number of farms forthcoming from purchase 

and resettlement of existing farms. The development on the 182 , 000 

acres of land for settlement, that government had on hand during 

,the war, was described as only "a valuable reserve on which to 

settle the firs~ returned servicemen",[Maclachlan~ 49~ p.50]. 

To satisfy the demand for farms, government directed its attention 

to creating new farms on a large scale from the remaining acres 

of unproductive land - initially in the Central Plateau, and then 

later principally in North Auckland. Large scale land development 

brought dramatic changes to these regions.
14 

Grieg has stated 
',,;~, 

that for the Department of Lands and Survey, the government agency 

responsible for land development, ex-servicemen settlement "forced 

[themJ into urgent manufacturing of farms without any attempt to 

weigh up [theirJ resources ll 
.. [23, p.47J. In some areas initial 

expensive development failures are reported [Somerville, 73J. 

To aid successful rehabilitation of ex-servicemen as farmers, 

the Rehabilitation Board introduced a system of grading ex-servicemen 

upon farming experience and required them to reach "grade At! and put 

up a minimum deposit before they could enter a ballot for a farm 

made available by the Land Settlement Board. The rigid provisions 

of the Servicemen's Settlement and Land Sales Act 1943, applied till 

1950, when for rural land they were extended for a further two years 

under the Servicemen's Settlement Act 1950. In 1953 government 

gave up its absolute control of the rural land market. To provide 

14. For an account of the geographical changes brought to the 
Taupo country see Ward [81J. 
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for the continued rehabilitation of ex-servicemen on the previous 

favourable terms, (i.e. the value of land pegged to 1942 product 

prices and loans at low rates of interest and low margins for 

security) special provisions were made in the Land Settlement 

Promotion Act 1952.15 From 1952, greater emphasis was placed 

on creating new farms from unproductive land. By 1960, the 

demand of farms for rehabilitation was filled, and government 

began its current civilian farmer settlement programme. 

As part of an overall scheme to have absolute control of 

all economic activity during the war, government took complete 

control of the land market in 1943 and pegged the price of land 

to 1942 productive valuations till 1953. Although in 1953, 

land sales control was abolished, for ex-servicemen farms could 

still be acquired from government at 1942 productive valuations. 

The demand by ex-servicemen for farms, already very high as a 

result of the generous financial provisions, was raised even 

higher by favourable price ~ovements.16 The demand for farms 

was so large, that the supply made available under land sales 

control and settlement of land on hand at the outbreak of war was 

insufficient. To provide additional farms to fill the demand 

they hcftd created, government began rapid large-scale development 

of unproductive land. It has been stated that in the development 

of farms for rehabilitation "the emphasis was on quick settlement 

15. See Appendix E for details of the ex-servicemen settled 
on farms of their own by government. 

16. For details of price movements to farmers see Philpott 
and Hussey [ 61J • 
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and cost did not greatly influence thisll [Fitzharris, 19, po96]. 

To ration the demand from ex-servicemen and to help prevent 

settlement failures, grading and balloting were applied. 

some 3,500 ex-servicemen from the Second World War and Korean War 

had been settled on 1.4 million acres on individual properties 

created by government 0

17 Settlement failures that were frequent 

after World War I were largely avoided, and few would have begrudged 

. 18 
the cost involved. 

V. PRESENT POLICY OF LAND DEVELOPMENT AND SETTLEMENT 

The overall policy on land for farming is still "one-man 

one-farm" [Lucas, 44, p.260]. This is clearly expressed under 

the provisions of the Land Settlement and Promotion Act 1952, and 

subsequent amendments. 

The government development of unproductive land into one-

man farms, which under rehabilitation grew to a major undertaking, 

has continued with little curtailment since the demands of ex-

servicemen were met. One-man farms continue to be produced and 

are eagerly sought by civilian settlers. The demand for the farms 

produced and the financial provisions that accompany them are 

rationed by:- grading applicants, requiring applicants to be 

young and not previously owned a farm, requiring the payment of 

17. For details of land settled by government see Appendix E. 

18. For some idea of the direct costs the Department of Lands 
and Survey incurred in land development and settlement see 
Appendix F. 
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minimum deposits and balloting. 19 

The continual development of farms was justified by 

government on the grounds that increased agricultural products 

helped correct the country's recurrent balance of payment problems~ 

provided overseas funds necessary for continued economic growth 

and that government should lIgive all young men with proven farming 

ability~ but limited financial resources the chance to acquire their 

own farms" L58J. The government's land development policy was 

endorsed by both Agricultural and National Development Conferences 

[12~ p.23~; 57, p.39J. 

For the Lands and Survey Department it has been stated 

that "government policy in recent years has been that farm income 

during the development, together with the disposal prices of the 

farms settled, should cover the cost of development. This "break-

even" policy is to offset the charges which must be met in respect 

of any loan money required to finance development activities" 

[Maclachlan~ 49~ p.53J. Since 1961 the Department of Lands and 

Survey has paid more attention to cost and less to the speed of 

farm unit production, however as "break-even" financing has been 

difficult to achieve, and many blocks are reported to have been 

acquired for development on political and social, rather than 

" "d t" 20 economlC conSl era lons. 

19. 

20. 

For an excellent account of current procedures see 
Lynsky [47J. .. I 

Fitzharris J., Fields Director, Department of Lands and 
Survey~ pers. comm. 



CHAPTER III 

THEORETICAL ASPECTS OF INVESTMENT ANALYSIS 

"Around the mysteries of finance 
We must perform a ritual dance 
Because the long-term interest rate 
Determines a project's fate: 
At two per cent the case is clear, 
At three, some sneaking doubts appear 
At four, it draws its final breath 
While five per cent is certain death." 

[Boulding, 8, p.84]. 
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In this chapter criteria to analyse national investment 

in land development are set out. The criteria are selected 

after the objectives of such an analysis are established, and 

then discussed in the light of capital and interest theory. The 

correct rates of interest to use as discount rates in such invest-

ment analysis and the practical problems of choosing interest 

rates are discussed, and the discount procedures adopted for this 

study presented. 

I. CAPITAL AND INTEREST THEORIES 

In developing any theory as Robertson puts it, "we can 

start with. a situation simplified to the greatest possible extent 

by abstraction, and then gradually build up our theory by introd-

ucing succe~sively the complications of real life. Or we can 

start by facing boldly all the complications of a monetary market 
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situation, and then seek to discard the accidental and distil 

the essentials" [65, p. 425J • In this chapter successive addit~ons 

are made to a simplified view of real life. 

Income is the starting point at most economic analysis, as 

this provides some measurable concept of the pleasurable sensations 

(or consumption) available in a given period of time. The amount 

of income clearly depends upon the quantity of resources available 

and their utilisation. The best utilisation of resources is 

achieved where values of all marginal returns are equated. 

As long as there are opportunities to defer consuming 

current income to future time periods (i.e. there exists productive 

opportunities) a person is concerned not only with ?quating the 

value of marginal returns at present but also with equating the 

value of marginal returns over time, or intertemporarily as it 

has been termed [Heady, 25, p.768-782 J. A person will invest in 

such productive opportunities till the present values of marginal 

returns from future resources are equated with the values of 

marginal returns from current resources. That is, the most 

desirable income stream through time,is achieved when values of 

marginal returns from production are equated intertemporarily. 

It is usual to describe the stock of resources existing 

at a point in time, and that are able to yield income in the 

future as capital. It has been pointed out that capital is only 

a means to an end and does not replace itself automatically 

[Hayek, 24, p.357J. Any decision to replace or add ~o the stock 
.~ 

has economic consequences upon the income stream, and no useful 

purpose is served by distinguishing between naturally occurring 
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and man made resources from this point of view. 

To analyse the existing stock of capital in relation to 

income, the past cost of capital's formation is irrelevant from 

the opportunity cost point of view. The true value of capital is 

derived from the value of income that the fund of resources yields. 

The stock of capital depends upon the current allocation of 

present income between consumption and investment. (i.e. time 

preferences for consumption.) Capital will be created until the 

desire for additional consumption at present is equated to a desire 

for marginal consumption in the future. That is, the most desirable 

consumption stream is achieved when intertemporal values of 

marginal returns on consumption are equated. 

It was from these two concepts of time preference and 

productive opportunities that the real or classical theory of 

interest was developed by Bohm - Bawerk, Wicksell and Fisher [18J. 

In this theory the supply of saving is governed by time preferences 

for consumption, and the demand for investment by the productive 

opportunities available. The interaction of supply and demand 
~ 

results in a price called 'the rate of interest'. Alternatively 

the rate of interest may be regarded as the price equating values 

of intertemporal marginal returns on production and consumption. 

The interpretation 'classical' economists placed on the 

rate of interest is presented below diagramatically. 
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Classical Interpretation of the 

Rate of Interest 

D 

D 

O'~----------~------------
quantity of funds q 

the demand curve of savings for investment 

the supply curve of savings 

point of equilibrium 

the rate of interest at equilibrium 

the quantity of savings at equilibrium 

The demand for savings is derived from the prod~Qtive 

~pportunities available~ or alternatively from intertemporal 

marginal returns from production. The demand curve slopes down~ 

ward as fewer projects are profitable and smaller quantitie~ of 

funds are required at higher rates of interesto The supply of 

funds is derived from time preferences for consumption j or 

alternatively intertemporal marginal returns from consumption. 

The supply curve slopes upwards as greater quantities of current 

income are saved at higher rates of interest. An equilibrium 

is achieved at E, when with a price, r equal to the values of 

intertemporal marginal returns on production and consumption 9 the 
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quantity q of savings supplied by people deferring consumption ,is 

equal to the quantity others demand for investment 0 

Money is used to measure all economic concepts since it is 

the universal medium for exchange of goods and serviceso Interest ~ 

like all other prices~ is measured in money terms being "the 

premium obtainable on current cash over deferred cash" [Keynes~ 

40 ~ po 418J 0 Money can also be viewed as a resource, and thus 

optimum allocation is achieved only when the values of marginal 

returns in all uses are equated. If the quantity of money is 

increased more will be used~ while its marginal returns will 

decreaseo In every day life this is typically reflected by 

increases in the money prices for goods and serviceso The demand 

for money was identified,' by Keynes~ as arising from the desire 

of the people to hold part of their wealth in the form of cash 

for "transactions, precautionary and speculative motives" [39, 

Chapt er 15J 0 

It was suggested by Keynes that~ "0000 the rate of interest 

0000.00 (is) 00000 the reward for parting with liquidity 00. (and)-

000 a measure of the unwillingness of those who possess money to 

part with their liquid control over ito The rate of interest 00 

00 is the price which equilibrates the desire to hold wealth in 

the form of cash with the available quantity of cash; " [39 ~ 

p0 167Jo That is, the rate of interest was postulated as a 

monetary phenomenon~ that was determined by the quantity of cash 

available and the desire to hold part of one's wealth as casho 

The interpretation Keynes placed on the rate of interest is 

presented below diagramatically. 
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LL = the 'liquidity preference function' 
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The 'liquidity preference function' was derived from the 

desire to hold part of one's wealth ~n the form of cash~ or 

alternatively the marginal returns from c~sh holdings. The 
, 

liquidity preference curve slopes downward as more uses of cash 

are profitable and more cash is required at lower rates of 

interest. The actual rate of interest~ r~ is determined by 

this liquidity preference function and the quantity of-money~ 

M, government allows. 

Securities provide a close substitute for money so that 

cash is changed for securities, on the market, until their 

marginal returns are equal. If the supplies of money are 

expected to increase~ this will be reflected in the market rates 

of interest 9 as people will desire to hold less cash and more 
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securities. People therefore will only enter agreements to 

receive future cash when higher premiums are offered. The market 

rates of interest are thus clearly influenced by monetary phenomena. 

However, rates of interest are not exclusively monetary phenomena. 

Since securities provide a close substitute for cash, the suggestion 

that it is only the demand for cash and the quantity available that 

gives rise to interest cannot be upheld; even under the short-run 

assumptions Keynes employed. 

The demand for cash is derived from the more general demand 

for loanable funds. Loanable funds are required to finance 

consumption and investment as well as to give 'liquidity'. The 

demand for loanable funds for investment arises from the desire to 

exploit productive opportunities. The supplies of funds that flows 

onto the market are in part the savings of current incomes in 

response to the desire to achieve a better timing of consumption. 

Thus the rate of interest results from both monetary and non-monetary 

phenomena and is the price, in the market, which brings into equil-

ibrium the value of the marginal returns from production, consumption, 

cash and &ecurity holdings.
1 

A similar interpretation of the rate 

of interest may be derived by looking directly at the market for 

loanable funds (Robertson, 65J. 

The Department of Lands and Survey's land development 

and settlement operations are investments by society in 

1. Following Somers [72J this section was developed from the 
concept of marginal rates o£ return on consumption, 
production securities and cash holdings. See Lutz (46J 
who provides a more rigorous analytical treatment of the 
deficiencies of the various interest theories. 
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productive opportunities that yield future income by 

forsaking current income. The evaluation of these 

productive opportunities is concerned with ascertaining 

whether the resources used in land development have 

yielded a greater income than they would have if these 

investments had not been undertaken~ and as argued above, 

the rate of interest provides the market price by which 

current income forgone can be compared with future 

income. 

II. INTEREST RATES FOR DISCOUNTING 

The market for loanable funds reports many prices or 

rates of interest. When evaluating investments in productive 

opportunities, it is first necessary to identify the economic 

circumstances under which the decisions were taken~ before an 

appropriate price can be chosen from the reports of the market 

for loanable funds. 

(a) The Individual's point of view 

As Hirshleifer [27] has outlined, for an individual with 

funds in excess of his current requirements for consumption and 

cash holdings, the lending rate of interest will be the correct 

rate to discount future costs and returns arising from productive 

opportunities. For a person already borrowing to finance 

current consumption and cash holdings, the borrowing rate of 

interest is the correct rate to discount future costs and returns 

arising from productive opportunities. The lending and borrowing 



rates for funds do not usually coincide~ as the market uses the 

margin between them to finance the facilities it provides to 

buyers and sellers. Now for a person~ with funds in excess of 

current needs, contemplating an investment so large that it 

requires additional funds, neither the lending rate nor the 

borrowing rate is appropriate. Rather it is some undefined 

rate in between them, which equates his marginal rate of time 

preference (i.e. the marginal returns from consumption) with 

the marginal returns from production and holdings of cash and 

bonds. 

(b) The Firm's Point of View 

For a firm as a separate decision-making entity, no 

consumption alternative as such exists. However, a firm is 

owned by people through various types of legal claims or 

securities. To these people the marketing of their claims to 

ownership for cash, other securities or consumption, are very 

real alternatives. People's decisions regarding the securities 

of a firm are reflected in the cost of finance to the firm. In 

practice it has been shown that the cost of finance to a firm is 

difficult to measure [Solomon, 71, part IIIJ. A firm seeks that 

equilibrium position where marginal returns from production are 

equal to marginal cost of funds and hende marginal returns from 

consumption, production and cash and security holdings of the 

firm's owners. The difference that exists between the marginal 

returns from production acceptable to a firm and an individual 

is not something irrationa~,but rather a reflection of institutional 
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factors like tax and risk that alte~ marginal returns receivable 

by the individual through the change inform of participation in 

productiono For examp~e~ if a shareholder is to receive a 5 per 

cehtrettirn and the company!s'marginal tax rate is 50 cents per $1~ 

then the company must achieve 10 per cent on additional capitalo 

(c) The Department's Point of View 

The Department of Lands and Survey's land development 

operations are financed from Government fundso Interest is 

charged yearly on the outstanding balanceo The Department's 

cost for Government fundais the rate of interest charged by 

2 
Treasuryo The cost for additional funds remains at this rate 

of interest until some budget maximum is reached when their 

marginal cost becomes infiniteo As long as the Department is 

conceptualised as operating within this absolute budget maximum 

for all periods~ then from the Department's point of view the 

Treasury interest rate is the correct rate of interest to use in 

discounting land development costs and returnso If a budget 

maximum was applied at any time (eogo if Government issued a 

directive that the Department's overdraft was not to exceed a 

stated sum)~ then either a situation of capital rationing existed 

where some shad6w price could give an appropriate discount rate 

or that profitability was secondary to the constraint or 

20 The rates of interest Treasury has charged the Department 
of Lands and Survey are as follows~ 

104040 to 
107056 to 
107062 to 

3006.56 at 3i% 
3006062 at 4% 
3006069 at 4i% 
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The policies j during the 1940s and 1950sj that 

Government should develop land and provide farms for 

ex-servicemen j and during the 1960s that Government 

should provide farms for young men of limited finan-

cial means, are interpreted as 'third best' objectives 

which regard profitability as a subsidiary objective. 

Many blocks of land the Department had and still has 

to develop and settle as farms j were foisted on to 

it by political pressure and losses are to be expected. 4 

In the last few years of civilian settlement, the Department 

has evolved a policy of attempting to 'break-even' financially 

on its land development operations. Prior to this, the Department 

considered "earlier settlement was more important than th.e 

financial results" [14, p.8J. With the Ybreak-even' polifY' 

profitable blocks are held a few years longer while the profits 

are used to write-off the losses incurred with development and 

4. 

Lorie and Savage [43], Hirshleifer [27 j p. 337-3L11; 29, Chapter"' 
VIIJ, McKean [50, p.82-93J and Eckstein [15, p.75-76], have 
set out the capital rationing problem and suggest solutioni. 
Charnes, Cooper & Miller [9J, Steiner [75J, Lorie and Savage 
[43J and Mishan [55, p.790-795] have set out methods by 
which shadow prices may be derived for the true opportunity 
cost for funds that exist under capital rationing. Turvey 
[78, p.95], however points out that the objective followed 
may directly conflict with profitability considerations and 
has termed such objectives 'minimands' and 'maximands'. 

Fitzharris, J. Fields Director, Department of Lands and 
Survey. pers comm. 
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settlement on other blocks. In essence j the 'break-even' policy 

is an attempt to reduce the overall losses on land development 

and settlement. 

Under a 'third best' situation, the Treasury interest rate 

provides a discount factor by which the Department can measure the 

cost of land development. The design of the Department's account-

ing system is such that it provides this measurement in current 

prices when the financial accounts of each block are closed. 

Cd) The Nation's Point of View 

For a nation, the correct rate of interest to choose as 

a discount factor in evaluating past investments is the price that 

resulted on the free market for funds through equating marginal 

social returns from consumption and production. .On the market 

there are many prices reporting marginal returns from consumption j 

production, cash and security holdi~gs, and thus there is the 

further problem of choosing one interest rate that accurately 

reflects the price defined above. 

Examination of the structure of the market for loanable 

funds reveals that prices differ according to the risks expected. 

Suppliers of funds can only be persuaded to let their funds be 

used in risky investments if the price is high enough for them on 

average to recover the losses expected, and still achieve a risk

free return. 

Examination also reveals that the absolute level of the 

interest rate, like all other prices, is dependent upon the 

"consistancy of expectations". As Boulding puts it: 



"Suppose everyone thought that the price of coal 

next year was going to be very high - say $15 per ton. 

As a consequence of this belief people would seek to 

shift their purchases of coal into the current year~ 

following the principle of substitution. Cellars 

and bunkers would be filled~ mines would be worked 

to capacity_ The result would be that next year the 

demand for coal would fall and the price would fall~ 

probably far below the $15 per ton originally expected". 

[7, p o 739J. 

Similarly with money, if its purchasing power is expected 

to decrease in the future, then people will try and hold less 

money~nd more goods. They will enter agreements to be paid in 

future money only if the price is sufficiently high to cover the 

expected loss of purchasing power, as well as yield the marginal 

return from postponed consumption, Expectations may not be 

realised, and as always in the market under such conditions, there 

will be windfall gains and losses between the supplier and buyers, 

For example, if political promises of stable prices were believed, 

then the market would make agreements whereby the interest rate 

reflected the 'real' marginal returns of production and consumption. 

If, however, price inflation actually eventuated, then suppliers of 

funds would suffer a windfall loss, and buyers a windfall gain. 

Thus even the riskless rate of interest is dependent upon the 

consistency of expectations about the future. 

Government influences society's collective expectations 
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through its monetary and fiscal policies j and this has led to the 

suggestion thatj for evaluation of public investment projects at 

least j the underlying 1real 1 interest rate is requiredo The 

ruling riskless rate should be used only as a "last resort" 

The consideration that public investment 

should be evaluated at the 'real i rate of interest while private 

investment should be at the market rate of interest is difficult 

to defend and all investment should be at the market rate of 

interesto 

Finally! the market itself is far from 'freelo Banking is 

a field where entry is severely restricted and other financial 

institutions also work under highly complicated regulatory provisionse 

Some monopoly element exists, and this suggests the margin between 

borrowing and lending may be wider than in a 'free 1 market. 

However~ this in no way influences the numbers or bargaining strength 

of the suppliers and buyers of funds in determining priceso 

Nearly all writers on public investment analysis haves at 

some stage j discussed the problem of choosing an interest rate for 

discounting and put forward criteria for the choice. 5 The follow~ 

lng are the main choices recommended: 

This is advanced by Hirshliefer [299 p.144-146] along the lines 

that 1 from the nation's point of views public investment is no 

----------------~------------------

Examples of the interest rate to use for discounting are to 
be found in Prest and Turvey [64 1 po697-700 J~ Henderson [26 1 

p.62-84J 9 Echstein [15jp094~104J ~ Kelso [38,p.72-77], 
Steiner [75IP.53] and Hirshleifer [29Ipo144-151 Jo 
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different from private and that this incorporates risk at "the 

real marginal opportunity rate (upon) which the market insists" 

for funds, For this analysis this method of deriving the interest 

rate has several weaknesses, Firstly, there has been no large 

scale land development and settlement carried out throughout 

New Zealand by the private sector. Secondly, risk is incorporated 

as a compounding function of timeo In the historical data used 

in this study the anticipated risks have occurred and are 

incorporated in the results. Finally taxation distorts the actual 

returns received in the private sector, This reflects a weakness 

in the system of tax, but tying public decisions to this is not 

likely to lead to optimal decisions. 

(ii) The 0EPortunity Cost of Interest. This recognises 

that Government has financed land development operations from 

taxation, and suggests the cost for the funds used is the alternative 

yeild that the marginal tax money would have yielded if it had not 

been collected by Government. An extensive statistical investig-

ation along these lines has been carried out £or the U.S.A. 

[Krutilla and Eckstein, 41, p~78-130J. Th~'lack of statistical 

data, particularly with respect to consumer finances! precludes such 

a study for New Zealand. This method derives the cost of a forced 

loan on society, and the cost of a forced loan on society is not 

necessarily the price for additional investment funds, Finally 

at some of the measuring points used in deriving the rate of 

interest, an average risk is incorporated in the rate of interest • 
.. 

(iii) The Social Rate of Time Preferenbe, ~['his recognises 

the consumer sovereignty of our ~e~ocratic society, It is held by 
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most review writers to be the required discount rate 1 as it 

reflects the marginal returns of sUbstitution between present and 

future consumption [Henderson 1 26~ p.62-74]~ [Margolis, 52, p.103]1 

and L~re~t:andTurvey, 64, p.697-698]. On methods of measurement 

all are silent. The social rate of time preference is not a 

solution, it is only a restatement of the problem that refers to 

the marginal return from consumption as the correct rate. The 

marginal returns from production would be equally correct and has 

been suggested as a solution [Ward, 79, p.18]. Again it is a 

restatement of the problem. Feldstein [17, p.361] has pointed 

out "that in a mixed economy with market imperfections and multiple 

interest rates, no single discount rate can be taken as a measure 

of both time preference and productivity of capital" even though 

forces exist tending to relate them. However, one rate of interest 

must be derived if land development is to be evaluated from the 

nation's point of view. The choice of the one rate of interest 

of necessity involves compromises. 

(iv) The Interest Yield on Long-Term Government Securities. 

This price is a risk free marginal return to a gilt-edged security. 

From the interest and capital theories advanced, the forces acting 

on the market would tend to equate the market yield on government 

securities with the marginal returns from production, consumption 

and cash holding. Prest and Turvey have pointed out that; 

"Discussions about social rates of time preference, 

social opportunity cost~ etc., do not cut very much ice 

in most empirical work, and we haye not been able to 

discover any cases where there was any convincingly 
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complete application of such notions"~ and that in practice 

"observed rates ruling at the time" are used [64, p.699]. The 

yield on long term Government securities has the advantage that 

it provides an observable free market price which is free from 

risk. However~ it has the disadvantage~ in some circumstances~ 

that it is a monetary price which is influenced by Government 

actions and the consistency of expectations. 

It has been suggested by the U.S.A. Government Sub-committee 

on Evaluation Standards [76, p.185]~ that an interest rate slightly 

lower than that" Cl'bserved on the market should be use"d for evaluating 

investment proposals. Hirshleifer ~9, p.143] makes it clear 

that if constant prices are used in valuing costs and benefits, 

then they should be used throughout the whole analysis of a 

development proposal, and the price for funds (i.e. the market 

rate of interesD should not be forgotten. 

To examine these theoretical proposals in the New Zealand 

situation Figure 111-3 shows the average yields on long term 

government securities and indices of share prices, yields on the 

market prices of company shares and consumer prices. 6 

The consumer price index reports the actual movement of 

overall prices in the economy. Since 1945 the consumer price 

index has shown an annual average increase of 3.6 per cent7 or 

6. Figure 111-3 was drawn from the detailed information presented 
in Appendix G. In Appendix G are presented the results of 
fitting linear and logarithmic curves to the series of data 
from 1945 to 1969; the period of this study. 

7. See Appendix Go This is the coefficient of linear regression 
of consumers price index uppn time as a percentage of mean 
value of the index. 
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29 pOints
B 

per year, or alternatively a rate of compound growth 

of 3.B per cent 9 per year. Major changes in the rate of increase 

in the index occurred in 194B~ 1951, 1952 and 1967. The 1950, 

1951 and 1952 increases coincided with the Korean wool price boom 

and the relaxation of wartime controls releasing pent-up internal 

demand. The 1967 increases came from devaluation. 

The average yields on long term government securities 

reflect the market prices of a risk free investment. Since 1944 

average yields on long term government securities have shown an 

increase of 0.123 
10 

in the yields, annual average per cent or a 

2.B 11 
rise al ternatively rate of compound per cent per year, or a 

of 3.0 
12 

Major increases in the yield on long growth per cent 

term government securities occurred in 1952 and 1956. 

The yields on market prices of company shares~ or dividend 

yields, reflect the current market returns of income per unit value 

of securities. The dividend yields index has shown~ since 1945, 

B. See Appendix G. This is the coefficient of linear regression 
of the consumers price index upon time. 

9. See Appendix G. This is the coefficient of linear regression 
of the logged values of the consumers price index upon time. 

10. See Appendix G. Th'is is the coefficient of the linear 
regression of the average yields on long term government 
securities upon time. 

11. See Appendix G. This is the coefficient of the linear 
regression of the average yields on long term government 
secu-ri ties at a percentage of their mean value. 

12. See Appendix G. This is the coefficient of the linear 
regression of logged values of the average yields on long 
term government securities upon time. 
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an annual average increase of 16 points13 or 1.5 per cent
14 

per 

year~ or alternatively a rate of compound growth of 1.6 per cent 15 

per year. Major increases in the index have occurred in 1952j 

1961j 1966 and 1967 and major decreases in the index have occurred 

in 1960 j 1968 and 1969. The 1952 increase can be identified with 

the collapse of the wool price boom and the 1966 and 1967 increases 

with the monetary and financial measures government adopted to help 

correct problems in the balance of payments. The 1968 and 1969 

decreases arose from the boom in the economy following the 

devaluation of currencyo 

The share price index reflects the market valuation of 

securities subject to risk and uncertainty about future yields of 

income. The share price index has shown an annual average 

. f 38 . t 16 4 6 t 17 It t . 1 lncrease 0 pOln s or • per cen per year j or a erna lve y 

18 
an annual rate of compound growth of 4.5 per cent per year. 

13. See Appendix G. This is the coefficient of the linear 
regression of yields on market prices of company shares 
index upon timeo 

14. See Appendix Go This is the coefficient of the linear 
regression of yields on market prices of company shares 
as a percentage of the mean value of the index. 

15. See Appendix G. This is the coefficient of the linear 
regression of the logged values of yields on market prices 
of company shares upon timeo 

160 See Appendix Go This is the coefficient of the linear 
regression of share prices index upon timeo 

170 See Appendix Go This is the coefficient of the linear 
regression of the share price index as a percentage of 
the mean value of the index. 

18. See Appendix G. This is the coefficient of the linear 
regression of the logged values of the share prices index 
upon timeo 

lIajor 
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increases in the share price index occurred in 1950, 19549 1959, 

Major reversals occurred in 

1952, 1967 and, to a lesser extent, in 1958 and 19660 The year 

1950 is associated with the Korean wool price boom, 1963/64 with 

favourable agricultural product prices enhancing exports and 

1968/69 with the boom following devaluation. The year 1952 is 

associated with the collapse of the Korean war wool price boom 

and 1958, 1966 and 1967 with strict Government measures to correct 

persistent balance of payment problems. 

When movements in the share price index and dividend yields 

on company shares index are viewed together, they are considered 

to reflect some measure of change in the aggregate level of 

expectations in the economy. In 1960, 1968, 1969 and, to a 

lesser extent, in 1950, 1954, 1963 and 1964, there were major 

increases in the share prices index and major decreases in 

dividend yield. These changes indicate rises in the level of 

people's expectations to future favourable price movements to 

which improved overseas trading conditions and expansionist 

Government policies that occurred in most of these years, have 

doubtless contributed o In 1952, 1958, 1961, 1966 and 1967 there 

were falls in the share price index and increases in the dividend 

yield index. These changes indicate falls in the people's level 

of expectation, from fears of future unfavourable price mov~ments. 

Decreased prices for exports and government actions to control 

recurrent problems in balance of payments doubtless contributed 

to and reinforced these expectations. 
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Expected decreases in the purchasing power of money are 

incorporated in interest rates. The steady increases in the 

consumers' price index indicate constant decreases in the 

purchasing power of the dollar, and it would seem reasonable to 

assume that average yields on government securities include 

recognition of these decreases. The amount of decreases in the 

purchasing power of the dollar that were expected and incorporated 

in market interest rates~ cannot be derived. However, considered 

alone, the better statistical fit of linear than exponential 

growth curve over time (i.e. R2 0099 and 0.97 respectively) of 

the consumers' price index would tend to indicate a smaller 

allrywance for decreases in purchasing power in recent years019 

The 'real'rate of interest has increased in the period 

of the studyo Monetary factors alone cannot fully explain such 

things as, the increases in dividend yields that occurred while 

more rapid increases occurred in share prices and that the aver-age 

yields on long term government securities continually increased 

while the actual rate of price increases declinedo An increase 

in the 'real' rate of interest reflects real increases~in' marginal 
- -" ... 

returns or opportunity cost of capital throughout the economy. 

In this study the average yield on long term government 

securities is chosen as the rate of interest to use as a discount 

rate when evaluating land development from the nation's point of 

viewo When price corrections are made in the analyses the rate 

19. See Appendix Go 



of interest, being a price, is deflated like all other prices. 

III. INVESTMENT ANALYSIS 

In evaluating a single investment the following three 

alternative criteria 'are usually advanced [45, p.16-48]. 

1. The Net Present Value 

2. The Benefit Cost Ratio 

3. The Internal Rate of Return 

In the discussion that follows the notation suggested by 

Jensen [32, p,60] is used. 

Let the costs incurred during the years 

1, 2, .•• j no 

b = the benefits incurred during the 
n 

years 1 j 2, • o. j n. 

V = the present value of all benefits 

C = the present value of all costs 

i = the appropriate discount rate 

r = the internal rate of return 

n = the last year in which the Department 

received a benefit or was involved in 

a cost with development and settlement. 

N.P.V. = net present value. 

(a) The Net Present Value 

Under this criterion the chosen rate of discount is 

employed to value all benefits and costs as at the begi.pning 



of the investment. The ttcostsH are subtracted from the "benefits" 

to give a net present value and if the net present value is positive 

it indicates that the investment was worthwhile. The size of the 

net present value indicates how worthwhile the~project was in 

utilizing resources to maximise income" A variant of this method 

is to convert the benefits and costs to equivalent annuities that 

begin from the start of the investment. 

If all benefits and costs are considered as occurring at 

the end of each year then the net present value method is presented 

formally as follows: 

Present Value of Ben~fits = V 

V 

Present Value of Costs 

C 

Net Present Value 

= 

= 

b 
1 

(1+i)1 

n 

1: 
j = 1 

= C 

n 
= 1: 

j = 1 

= N.P.V. 

= V C 

n 
= 1: 

j = 1 

+ 

b. 
,J 

(1+i)j 

+ 

c , 
rJ 

(1+i)j 

b, 
J 

(1+i)j 

+ o~o, + 

"':1.> 

+ 0 •• ' + 

n 

b 
n 

c 
n 

(A) 

(B) 

1: 
j = 1 

C,j, (C) 

(1+i)j 

Thus b, - c, indicates the size and direction of the net flow of 
J J 
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cash, from a land development block of the Department to itself~ 

in the jth year. It is possible by measurement of this cash flow 

alone to avoid unnecessary work in defining precisely what is a 

cost and what a benefit, and yet evaluate the investment. 

More concisely, 
... 

Let b. - c. = k. 
J J J 

n k. 
then N.P.V. :::: E 

,] 

j = 1 (1+i)j 
(D) 

An equivalent formula, using the continuously compounding formulation 

of the rate of interest, may be derived for (D) and has been used 

in proof of maximisation pro'perties of the three alternative 

investment criteria, [Lutz, F. & V., 45; Samuelson, 66; and 

, Mass~, 51]. The continuously compounding formulation of the rate 

of interest has the advantage, in the proof of differences, in the 

results under the three criteria, that it avoids troublesome 

finite differences and summations and allows the use of differential 

and integral calculus, w\thout affecting the generality of the 

proofs. The decision criteria are, 

iff N.P.V. > 0 > investment worthwhile 

iff N.P.V. < 0 > investment unprofitable 

iff N.P.V. = 0 > indifferent as regards the investment 

for mutually exclusive projects 

iff N.P.V. (1) > N.P.V. (2)---,>(1) is a better investment 

than (2). 
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(b) THE BENEFIT-COST RATIO 

The benefit-cost ratio is derived by dividing the present 

value of all benefits by the present value of all costs. The 

investment is judged worthwhile if the benefit-cost ratio is 

greater than one. 

Formally: 

Present Value of Benefits = V as defined in (A) above 

Present Value of Costs = C as defined in (B) above 

Benefit Cost ratio = 

n b. 
J 

L 
(1+i)j .j = 1 (E) = n c. 

.1 
L 

(q+ i) j j = 1 

The decision criteria, 

iff ViC > 1 => investment worthwhile 

iff VIC < '1 > investment unprofitable 

iff VIC = 1 >indifferent as regards the investment. 

A variant of this method is to compute the ratio of net 

"benefits" (i.e. net present worth) as a ratio of cost. 

i.e. net benefit/cost = V - C 
C 

= VIC - 1 (F) 

This uses the same benefit-cost ratio as In (E) but the decisions 

are based round zero instead of one. 

The size of the benefit-cost ratio gives no indication of 
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how worthwhile the investment is. For example, if there was a 

choice between mutually exclusive projects, A with V = $120, 

C = $100 and B with V = $12, C = $10, then in both cases the 

benefit-cost or VIC ratio would be 1.2, which by this criterion 

would indicate indifference. However, project A would be 

superior to B as the present value of future net income from 

project A is $20, whereas from project B it is only $2. If 

there were a third alternative to projects A and B, project C 

with V = $13 and C = $10, then its benefif-cost ratio would be 

The benefit-cost ratio indicates that project C is 

superior to project B, but project A is superior to project C, 

as the present value of future net income from project A is $20, 

whereas from project C it is only $3. 

The benefit-cost ratio has an additional weakness in that 

the classification of benefits and costs affects the absolute 

value of the benefit-cost ratio, even though a simple yes-no 

decision on profitability is unaffected. For example, if an 

investment had a V = $12, C = $10 then VIC = 1.2, but it may be 

decided that the delivery cost of sales, with a present value of 

$2, should be included in costs and not deducted from benefits. 

The benefit-cost ratio would now be 14/12 or 1.17, Thus a method 

of classifying benefits and costs affects the absolute value of 

the benefit-cost ratio. 

If the ViC ratio is maximised for an investment, the scale 

or the timing of benefits and costs is chcsen so the percentage 

increase in benefits is equal to the percentage increase in costs. 

It is only in the point-input point-output, variable timing 
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problem~ or the 1IWhen to cut the tree?1I example of the literature~ 

that maximising the benefit-cost ratio coincides with maximising 

net present value. 

To avoid unnecessary work of choosing a consistent basis 

for defining costs and benefits, and to avoid producing tables 

with figures of questionable use and for the other reasons 

illustrated above, this method is pursued no further in this study. 

(c) THE INTERNAL RATE OF RETURN20 

In this criterion a rate (or rates) of discount is calculated 

such,that the present value of t~e benefits equals the present value 

of the costs. By this criterion, if the solution rate of discount 

(that is the internal rate of return) is greater than the acceptable 

discount rate, then the investment is worthwhile. 

Formally~ 

Present value of Benefits = V as defined in (A) above 

Present value of Costs = C as defined in (B) above 

Thus when V = C, i = r 

or 0 V - C when i = r 

n b. n c. 
0 L J L -~-= 

(1+r)j (1 +r) j j = 1 j = 1 

20. This term was initially coined for this criterion by Boulding 
[5, p.478] and is retained in this study. Others have used 
different names for it. Fisher[18, Chapt. 7J thought of it as 
a rate of return; Keynes l391 p.135J defined it as the marginal 
efficiency of capital; Dean 83, po32J as the discounted cash 
flow yield and actuaries as the acturial return [53, p,36J. 
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n k. 
0 = 1: ---..1_ 

j = 1 Cj+r) j 
(G) 

The decision criteria, 

iff r > i > investment worthwhile 

iff r < i > investment unprofitable 

iff r = i > indiffer ent as regards the investment 

By concentrating on cash flows, difficulties in deciding 

what is a cost and what a benefit can be avoided without affecting 

the answer. The size of the internal rate of return, while 

indicating whether a project is worthwhile or not, gives no 

indication on degree of profitability_ Again for some simple 

illustrations:-

Firstly if there were a choice between two mutually exclusive 

projects, A with Co = 100, b 1 = 120 and B with Co = 10, b 1 = 12 

then both have internal rates of return, r = 20 per cent, and a 

point of indifference would be reached. However 1 if the price 

of funds was known, then for at any price below 20 per cent project 

A would be superior as the net present value of the income stream 

from project A would always be greater than B. Secondly, if there 

existed a third alternative to A and B, project C with c = $10 
o 

and b 1 = $13, then its internal rate of return, r would be 30 per 

cent. The internal rate of return indicates that project C is 

superior to project B, but at 10 per cent cost for funds project 

A is superior to project C, as the present value of net income 

from project A is $9, whereas from project C it is only $1.8. 

The magnitude of the internal rate of return indicates how 
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efficient, on average, the project has been in transferring 

resources between near and future time periods and this ability 

is shown to be in no way influenced by the starting time of the 

project [Boulding, 6, p.201J. The internal rate of return 

criterion would be appropriate if the largest possible stock of 

resources was wanted in the future. Turvey [78, p. 96 J has termed 

such an objective the 'Stalinist maximand'. The weakness of the 

internal rate of return for ranking derives from the implicit 

assumption that the funds generated from the investment can be 

reinvested at the internal rate of return [Solomon, 71, p.16; 

Karmel, 36, p.430J. 

An additional weakness of the internal rate of return 

criterion is that there may exist more than one value for it. 

Multiple values for the internal rate of return were first 

illustrated by Pitchford and Hagger [62J, but their existence 

had been pointed out earlier [Samuelson, 66, p.473J. The 

conditions under which multiple values can exist have aroused 

h d · . 21 muc lSCUSSlon. 

To illustrate the existence of multiple values of the 

internal rate of return, the example put forward by Karmel, [36, 

p.473J is presented and sketched. The cash flows are as follows: 

21. The following articles in the economic journals discuss the 
significance and conditions necessary for multiple values 
~or the internal rate of return: Soper [74J; Hirshleifer 
[28J; Silcock [67J; Wright [83J; Karmel [36] and Arrow 
and Levhari [1J. 
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If formulae (G) is expanded the internal rates of return are 

given by the solution of the following equation for, r. 

o -4,000 + 13 1200 
= (1+r) 

141510 + ~22. 
( 1 +r ) 2 ( 1 +r) 3 

Internal rates of return occur at 5 per cent, 10 per cent 

and 15 per cent as sketched in Figure 111-4. 

The project is profitable if the opportunity cost for 

funds is less than 5 per cent, or is between 10 per cent and 

15 per cent, but is unprofitable if the opportunity cost for 

-' co 
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funds is between 5 per cent and 10 per cent or greater than 15 

per cent. The decision criteria, outlined above, for use with 

the internal rate of return, are inadequate at indicating the 

discount rates at which the project is profitable. Merritt and 

Sykes [53, p.163] provide an interesting example where, with a 

unique internal rate of return between -100 per cent and + ~, the 

first of the internal rate of return decision criteria for accepting 

a project is wrong. In the example with cash flows of: 

ko = -419, k1 = +292, k2 to k8 = +100 and k9 = -891 there is a 

unique internal rate of return at 20 per cent. A sketch of the 

present value curve of Merritt and Sykes' example is presented 

below. 

FIGURE III-5 
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The first decision criteria used with the internal rate of 

return criteria states that a project is worthwhile if the internal 

rate of return is greater than the opportunity cost for funds, yet 

as shown above in Merritt and Sykes' example at any rate of discount 

greater than -100 per cent and below 20 per cent the project is 

unprofitable. The indifference decision when the internal rate 

of return equals the opportunity cost for funds is the only decision 

criteria unaffected by the nature of the cash flows. To make the 

correct decision with the internal rate of return criterion it is 

necessary to know, not only how many internal rates of return occur, 

but also the direction in which the net present value curve cuts 

the x-axis. 

From formula (D), if the summation is expanded ahd the 

following transformation used, 

1 
x = 1+i ' 

then 

N.P.V. = (H) 

The net present value is expressed as an n degree polynomial that 

could be illustrated by graphing net present value against, discount 

rate as in Figures 111-4.and 5, or the transformed coefficient of 

discount rate, x. 

An asymptote of formula (H) is at i -100 per cent, for as 

+ i -> -100 per cent x ->- CD. The sign of the last term of the cash 

flow and whether n is even or odd will govern how the net present 

value curve approaches the asymptotes at i = -100 per cent. 

Figure 11I-6 shows four possible situations. 
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FIGURE 111-6 
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If the discount formula is as shown by equation (H), then 

the limit,as i ->~ = will be at N.P.V. = O. The sign of the 

first term 1 'k
1

, will govern from which side the N.P.V. curve 

approaches this limit. Figure III-7 illustrates the two 

alternatives. 

FIGURE 111-7 

Limits of the Net Present Value 

Curve as the Discount Rate Approaches Infinity 
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For formula (H) it is possible to derive all the positions 

of relative maxima, relative minima and points of inflexion by 

use of the first and second derivatives of the polynomial, but 

for derivation of values for the internal rate of return it is 

necessary to find the real roots of the polynomial. The 

fundamental theorem of polynomials states that there are n 

possible real and imaginary roots to the above equation, (H), 

and an obvious trivial one, as illustrated above, is when x = 0, 

+ for as r -> - =, x ->0 and N. P. V . -> O. This leaves n-1 other 
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other roots to find. The property that complex roots occur in 

conjugate pairs is of some help, because if there is an odd number 

of possible roots there will be an odd number of real roots; 

similarly with even numbers. Descartes' theorem [77, p.99-103] 

states the maximum number of real positive roots is li~ited to 

the number of changes in sign of the polynomial in the cash flow 

stream (i.e. internal rates of return between -100 per cent and 

+ =), a necessary property which is sufficient for most investment 

situations. The point-input point-output 9 the point-input 

continuous-output and the continuous-input point-output cases 

[Lutz, 459 po5-6] all describe investment situations, in which 

typically there is only one change of sign 9 and hence a unique 

positive real root or internal rate of return between -100 per 

cent and + =. 

In these investment situations it is more usual to concept-

ualise that some investment occurs at, t = 0, and the underlying 

polynomial is more correctlY9 

where 

N.P.V. 

o 
x 

=: k Xo k 1 k 2 
o + 1 x + 2 x 

1 = 1, as . = 1 
(1+i)J 

+ ••• + k xn 
n 

when j = 0 

However, with land development, the investment situation 

may be described as a continuous-input continuous-output situation, 

as both negative and positive cash flows occur over the development 

period. In this situation it is necessary to use Sturm's theorem 

(77, p. 103-107] to determine the exact number of real roots that 

lie within any given range of values. The range for this study 
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is from i = -100 per cent to i = +=(i.eo x > 0). 

A method to avoid this problem of multiple values of internal 

rate of return is put forward by Merrett and Sykes [53, p.163-165] 

with their 'extended yield method', where the negative cash flows 

occurring in the latter years of a project's life, are discounted 

at the cost of capital, and subtracted from the preceding positive 

cash flows. The 'extended yield method' gives a cash flow which 

has only one change of sign and hence a unique 'yield' or internal 

rate of return. Recently a somewhat analogous idea has been 

advanced by Mishan [55, 56J where by use of a common outlay and 

fixed time horizon all the investment analysis criteria are 

'normalised' so they rank projects unambiguously. However, such 

methods require redefinition of the investment analysis methods as 

presented above, and as they are usually understood. The 'normal-

isation' undoubtedly improves the decision-making ability of the 

benefit-cost ratio and internal rate of return criteria, but they 

do so at the expense of the usual meaning ascribed to them. 

The alleged advantage of the internal rate of return 

criterion, that it avoids the difficult problem of deter

mining the appropriate discount rate for the decision 

environment, is illusionary, for to accept or reject 

a project is to apply one subjectively. It is this 

general belief that objective analysis is better than 

subjective judgements that requires investment analysis 

in the first place. In the results of this study, 

internal rate of return figures are presented, despite 

their pitfalls, in the belief that the layman, in 



thinking of acceptability of a project, finds a rate 

of return figures easier to comprehend and compare 

with the opportunity cost for funds than a valuation 

of the total net income available from the investment. 

The latter, however, is more formally correct. 

In the calculation of results, the investment 

of the Department in land development was expressed 

in cash flow terms, and net present values were 

calculated as shown in equation (D). The internal 

rates of return were calculated iteratively to the 

nearest .1 per cent~ by first deriving the sign of 

the summed undiscounted cash flow, and on the basis 

of this sign proceeding in a positive or negative 

direction, until a s6lution rate of interest was 

found. In most analyses Des~artes' rule of signs 

was sufficient to verify that the value of the internal 

rate of return was a unique value greater than -100 per 

cent. 
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CHAPTER IV 

METHOD OF STUDY 

In this chapter the choice of 61 land development blocks 

is discussed and then analysed to illustrate the economic returns 

of developing unimproved land into farms. 

I. LAND DEVELOPMENT 

Land development is restricted, for this study, to mean 

the physical improvement of landis productive capacity for 

agriculture alone. To conceptualise more clearly what this 

study is concerned with, it is convenient to classify the 

improvement in productive capacity as being either land intensive 

or land extensive. 

Intensive land development is typified by the changes in 

organisation of existing agricultural uses of land, like the 

raising of livestock carrying capacity on Southland fat lamb 

farms from six to eight ewe equivalents per acre. Here relatively 

few physical improvements are made to the land. The major changes 

are made in management systems and in providing capital to effect 

these changes. There has been considerable study on this form 

of land development, of which work by Holden [30J, Frengley 

et al [20J, McArthur [48J, Jensen and Lewis [31], and Johnson 

[33, 34] provide good examples. 



Extensive land development, on the other hand j is typified 

by the Department of Lands and Survey's land development in the 

Rotorua-Taupo area. Here heavy expenditure is involved in 

pbysically improving tlJ(:; land to mak.e it suitable for farming j 

and new farms are created from agriculturally unproductive land. 

Individual case studies of this extensive type of land development 

D.re provided by 'i.fard 8t a1 [80Jj Parkes [59J, and Bonifant [4 J. 
This study however is concerned with ascertaining the 

overall economic returns from s~ch extensive land development 

carried out by the Department of Lands and Survey since 1944. 

Time and resources prevented consideration of any extensive land 

development carried out by private individuals. Furthermore this 

study was restricted to historical analyses as, Ward et al [80J, 

Parkes [59Jj and Bonifant [4J, have shown the consideration of 

one block of land is a major study in itself when both pr?jection 

and budgeting are involved. 

II. DATA 

The prime source of information on the Department's land 

development operations is given in their Annual Reports to Parliament. 

These reports contain brief descriptions of current development and 

settlement results. In the Appendix to each Report supporting the 

.. 1 
descriptions, are the follow1ng n1ne tables:-

1. In the script, the letters L & S are added j to indicate that 
a table from the Annual Reports of the Department of Lands 
and Survey is referred to. 



L. &: S, Table 6: 

I" e, s. Table 7: 

(iv) L 8, S. Table 9: 

(v) L. & S. Table 10: 

( vi) L. & S. Table 11: 

66 

Development and Settlement Operations 

of Land Settlement Board. 

Settlement of Farm Units. 

Land Purchased for Settlement by 

Negotiations and Possession taken 

during the year ended 31 March. 

Properties acquired under Part 1 Land 

Settlement Act 1952 during year ended 

31 March. 

Reviews of Charges. 

Return of Farm Settlements Subdivided 

and Alloted where all Assets have been 

Disposed of and the Final Profit or 

Loss has been Ascertained for the year 

ended 31 March. 

Accounts and Balance Sheet for Farm 

Settlement on which Farming Operations 

were conducted during year ended 30 

June. 

(viii) L. & S, Table 13 C-1: Summary of Land Development Operations. 

(ix) L. & S. Table 19: Works and Trading Accounts - Land 

Settlement. 

The relevance of the information presented in the above nine 

tables is perhaps best illustrated by tracing, in a stepwise fashion, 

the effects on them of one block of land from purchase to settlement. 
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(a) The Purchase 

(i) In the year of purchase L. & S, Table 8 reports the 

land district, the number of sellers and the area involved. 

(ii) If the provisions of the 1952 Land Settlement Promotion 

Act had to be invoked for the purchase, then it would be reported 

in L. & S. Table 9. 

(iii) The above facts are summarised and presented under 

Acquisitions ln L. & S. Table 6. 

(iv) The purchase price is debited to Purchases of Land 

and Improvements Account in the Balance Sheet of L. & S. Table 12. 

(b) The Department's Farming and Development Operations 

(i) Land, when purchased, is constituted into blocks as 

basic units for administration and accounts. L. & S. Table 13 

C-1 reports a summary for each block of its locality, date of 

purchase, area, area settled to date, number and types of farms 

settled, proposed utilisation of the remainder, livestock carried 

by classes, trading results and capital development costs. 

(ii) A Group Account of all the individual blocks is 

presented with L. & S. Table 12. 

(c) The Settlem~ 

(i) L. & S. Table 13 C-1 presents cumulative totals of type 

of farms settled, the area and the disposal price of land and 

buildings. 

(ii) L. & S. Table 7 reports the year and cumulative total 

of the area and number of farms settled in each land district. A 

distinction is maintained between Ex-servicemen and Civilian 
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settlement. 

(iii) A summary of 1. & S. Table 7 is presented under 

Disposals in 1. & S. Table 6. 

(iv) In 1. & S. Table 12 the Farm Trading Account is credited 

with sales of livestock to the settlers and the Land Disposal 

Account is credited with sales of the farms. 

(v) 0hen each block of land has been completely settled j 

final disposal accounts are prepared, audited and the overall 

summarised results presented in 1. & S. Table 11. 

(vi) Post-settlement appeals for review of charges are 

reported in L. & S. Table 10 with the amount of any correction 

being shown in 1. & S. Table 11. 

III. THE SELECTION OF LAND DEVELOPMENT BLOCKS 

In the annual reports, 1. & S. Tables 11 and 13 C-1 provide 

information from which can be identified blocks of land upon which 

the Department has settled new farmers. A land development block 

is not reported in Table 11 until its accounts are finally closed 

and audited, and in some instances this may be many years after 

the settlement of the last farms. Accordingly 1. & S. Table 13 

C-1 was used for the initial selection of 'blocks'. For the 

selection from 1. & S. Table 13 C-1 the name, area of the block, 

the year of the initial purchase, the year of settlement of the 

final farm, the number and type of farms settled, the area settled 

as farms and the total development capital were recorded. Table 

IV-1 sets out the results of the preliminary selection of land 



development blocks based on this information. 

Table IV-1 

Preliminary Selection of Land 

Development Blocks 

(a) Total number of blocks 
recorded in L. & S, 
reports since 1940/41 

tess 

(b) Blocks with no details of 
settlement and no longer 
reported 

Less 

(c) Blocks still on hand 
(30/6/68) 

Plus 

(d) Blocks still on hand with 
farm settlement completed 

Less 

(e) Blocks purchased before 
19LI5 

Less 

(f) Blocks not settled as farms 

Blocks available for final 
selection 

No. 

920 

185 

646 

5 

651 

60 

591 

3 

588 

= 

Total Area 
(acres) 

151,107 

3,317,427 

1,335,569 

214,892 

1,866 

1,139,785 

69 

Development 
Capital ($) 

1,500,530 

97,068,941 

62,002,905 

35,066,036 

1,109,793 

36,175,8.29 

10,917,494 

25,258 ,335 

29,686 

25,228,649 



70 

From L. & S. Table 13 C-1 are identified 920 separate blocks 

of land the Department has owned since 1940. Blocks the Department 

is developing on an agency basis for the Department of Maori Affairs 

were ignored in Table 13 C-1 as agency development started only in 

1962 and ae yet no block has been fully settled. Selected are 

588 blocks upon which is reported $25 million of the total 

$99 million spent on physical improvements to land, or 'development 

capital', as it has been termed by the Department and retained for 

convenience in the table. The exact amount the Department spent 

on development capital from 1945 to 1968 is shown by Appendix H to 

be $105 million. 

Mahy blocks, eliminated because no details of their settlement 

were provided, were areas of land bought, given a name and later 

constituted into separate land development blocks. The blocks 

still on hand were eliminated because, as explained above, budgeting 

completion of development of partly developed blocks is beyond the 

resources available for this study. The blocks purchased before 

1945 were eliminated because of the distant historical nature of 

their costs and returns and the probability that their costs were 

confounded with social expenditure for the relief of unemployment. 

In Chapter II it was outlined how government expanded land develop-

ment and settlement to relieve unemployment. The majority of 

development capital (61%) however, has been spent on blocks still 

being developed for settlement of farms and, by the limitations 

imposed upon this study, is eliminated from further detailed analyses. 

For the selection of blocks upon which extensive land develop-

ment was un~ertaken to create new farms, as opposed to where the 
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Department re-organised existing holdings to re-settle ex-servicemen, 

additional criteria are necessary. From the data available in 

L. & S. Table 13 C-1, blocks could be selected either on development 

capital spent or on the number of years from initial purchase to 

settlement of the last farm, for convenience called the' 'development 

period'. 

Figure IV-1 and Appendix I set out the results of grouping 

blocks by the development capital spent per farm to develop and 

settle. The results show that the majority of blocks settled by 

the department were blocks where less than $10 thousand was spent 

on development capital per farm. Simila~ly the majority of farms 

settled had less than $10 thousand spent on development capital. 

There is good agreement between the amount of development capital 

spent per acre and the amount spent per farm up to $10 thousand 

development capital spent per farm, but above $10 thousand, where 

the number of blocks and farms per group is relatively small, the 

upward trend in development capital spent per acre is highly erratic. 

Figure IV-2 and Appendix I set out the results of grouping 

blocks by 'development periods' or the number of years from initial 

purchase to settlement of the last farm. The results show the 

majority of blocks were held for 'development periods' of less than 

seven years. The results also reflect tgat the majority of farms 

were produced on blocks that were held for 'development periods' 

of less than seven years. Development capital spent per farm and 

per acre show general upward trends with increases in 'development 

period', but the trends are erratic when the number of blocks is 

relatively small. Development capital per acre again shows good 

agreement with development capital per farm, when the number of 
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blocks is relatively large. 

(a) Selection Upon Development Capital Spent 

To create a furm from agriculturally unproductive land 

requires wore money to be [;IJent uIlonphycical improvements to the 

land than is required when an existing holding is resettled. 

Development capital spent per acre would appear to provide a 

criterion upon which blocks could be ranked to make this distinction 

between 'resettlement' and 'creation'. However~ undeveloped land 

is nut a hOni0iSeneous input as regards cust per acre of creating new 

farms (cf. Taranaki bush with Canterbury tussock), and would be 

obviously unreliable in indicating blocks where new farms were 

'created' • The development capital spent per farm settled would 

appear to provide a better criterion. However as Figure IV-1 

illustrates, just where is the division between blocks where farms 

were 'created' and where they were'resettled'? Furthermore, to 

create a dairy farm requires less development capital than a sheep 

farm and to apply the development capital spent per farm as the 

criterion would require some fore-knowledge of this difference. 

Finally, by relying solely upon this criterion of development capital 

spent per farm, selection is made against blocks where low cost 

development was achieved. Expensive 'resettlement I blocks may be 

included and low cost farm 'creation' blocks excluded. 

(b) Selection Upon 'Development Period' 

The rationale behind this criterion is that the physical 

processes of clearing the land, cultivating, grassing and consolid-

clti!"}.L pClf.ltv.rc TL8C8GSar'y to convert unp:.coductive land into farms, 
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::cer{l:~cre8 core time th&n the subdivision activities typically 

involved with resettleDent. Again, as Figure IV-2 illustrates, 

JUf3t wheTs is the line to be dro.wn between ':c8set tlement' and 

~tvidinc line is drawn too high, 

capital spent upon 'creation' will be reported; if too low, 

'resettloment' blocks will be included and confound the results. 

The 'development period' criterion has an advantage in that it 

does not select acainst low cost development - only very rapid 

development. 

IV SELECTION ll:;;'l'HOD 

Considering the oriteria available, it is apparent the 
I, 

blocks cannot be precisely divided into 'resettlement' and 

'creation' groups. In fact, on many blocks of land the department 

acquired for development, there existed areas of land already 

developed. In developing and settling such blocks, both 'resettle-

ment' and 'creation' were involved. As this study is concerned with 

extensive land development alone, it is necessary to eliminate blocks 

where there w~s significant 'resettlement'. 

It was decided to exclude blocks with a 'development period' 

of less than six yeats. It is difficult to imagine new farms 

created in any shorter period from agriculturally unproductive land. 

If this limit had been lowered by one year the work involved would 

have increased by 56 per cent (using number of blocks as a measure 

of work) to report on an additional $2i million, or 9 per cent of 

the total development capital spent on blocks considered for final 
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selection. If the limit had been raised by one year, the work 

would have decreased by 30 per cent and $1i million, or 7 per cent 

of the development capital would have been excluded. Further, 

it was decided to exclude blocks upon which less than $10,000 per 

f:U'ili ','1(:)[, ;:;:c)(;nt upon (!.evelopment capital, as it is very difficult 

to imagine a new farm being created from agriculturally unproductive 

land for loss than this. Finally, it was decided to exclude 

blocks upon which only one farm was settled, as they were likely 

to be atypical of the Department's land development operations, 

and would have increased work by 7 per cent to report on an 

1 additional development capital of less than 1~ per cent. Table 

IV-2 summarises the results of the selection of land development 

blocks for fUrther study, while Appendix K gives a detailed listing 

of the blocks with a 'development period' of more than five years. 

Table IV-2 

Final Selection of Land 

Development Blocks 

Blocks available for final 
selection 

Less 

(a) Blocks held for < 6 years 

Less 

(b) Blocks with < $10,000 per 
farm spent on dev. capital 

Less 

CC) Blocks settled with < 2 farms 

CaE:e Study Blocks 

No. 

588 

501 

17 

70 

9 

61 

Area Settled 
(acres) 

753,723 

50,907 

248, L+86 

15,816 

232,670 

Development 
Capital ($) 

25,228,649 

10,176,130 

15,052,519 

689,78Lf 

14,362,735 

201,180 

14,161,555 
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Extensive land development has been identified as 

occurring, by itself, on 61 of the 588 land development 

blocks the Department has acquired and fully settled since 

19 l1h, Cn these 61 blocks $1 LI million of the total $25 

million were spent, to physically improve the land. 

This is $14 million of the total $105 million the Depart-

ment spent on development since 1944. The Department 

spent this sum on physical improvements to one-quarter 

of a million acres of agriculturally unproductive, or 

nearly unproductive land to create, 324 sheep farms, 

229 dairy farms, 5 mixed sheep and dairy farms, 6 

intensive and 4 other types of farms; a total of 568 

new farms. 

V METHOD OF ANALYSIS FOR BLOCKS SELECTED 

Some additional information is available on the 61 blocks 

from the annual reports of the Department. L. & S. Table 13 C-1 

reports, in addition to data on development capital, the year of 

initial purchase, year of settlement of last farm and numbers 

and types of farms settled that were utilised above, and the annual 

profit or loss in the Farm Trading Accounts of blocks' financial 

accounts. However, it is impossible to analyse development 

profitability from reported trading profits alone. Investment 

analysis as outlined in Chapter III, requires the costs and benefits 

from development to be reduced to a series of cash flows to and 

from the blocks. AnnuEll trading profits require elimination of 
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items of a capital nature from these cash flows, and the addition 

of book entries like depreciation, to impute to each year's trading 

results the decreases in capital. 

1. & 3. Table 11 reports the overall profit or loss on each 

block when settlement has been completed and the financial accounts 

closed and audited. However, not all 61 blocks were reported 

in this tHbls, as on some blocks the disposal of small areas of 

land is not finally settled and/or the surveys are not completed. 

To derive the cash flows for detailed economic analysis, 

it was necessary to refer to the annual financial accounts of 

1 
each block • Set out below is the method of adjusting the annual 

financial accounts to yield cash flows. For example, the financial 

accountE:; of Tlosehill for tbe 195LI/55 season may be presented in 

columnar form as follows: 

1. Permission for use of the Department files was generously 
given by Mr R.J. Maclachlan, Diiector-General of the 
Department of Lands and Survey. 
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ROSEHILL 

Sheep Account for year ended 30 June 
1955 

Stock on Hand at 30/6/55 Debit Credit --

1,959 EW8G at £1 2,959. o. 0 

55 Wethers at 15/- 41. 5. 0 

1,175 Lambs & Hoggets 587.10. 0 
at 10/-

L!-,272 83 Rams at $3 224. o. 0 

Sales 

2,151 Ewes 7,901. 8.10 

76 VJethers i213.11. 4 

2,340 Lambs & Hoggets 7,934.17.11 

4,593 26 424.1~. 0 16 ,504. 11. 1 

Deaths Hissing 

Ewes 119 28 

Wethers 1 

Lambs & 144 15 Hoggets 

,Rams 23 

287 43 
320 

9,195 20,341. 6. 1 



Stock on Hand 1L7L54 

4,038 Ewes at 

65 Wethers 

1,305 ]Jambs & 
at 101-

5,510 102 Rams at 

Purchases 

30 30 Rams 

Natural Increases 

3,655 3,655 Lambs 

9,195 

£1 4,038. o. 

at 15/- 48. o. 

Hoggets 

£3 

652.10. 

306. o. 

Profit to Farm 
Trading Ale. 

0 

0 

0 

0 5,045. 5.10 

816. o. 4 

14,480. o. 9 

20,341. 6. 1 

Dairy Cattle Account for ~ear ended 30 June 1955 

Stock on Hand at 30L6L55 

5 Cows at £6 

Sales 1 Cow 

Change of Class to Run Cattle 

2 Heifers 

Deaths 1 Cow 
Loss to 
Trading 

Stock on Hand at 1.7.54 

5 Cows at £6 

2 Heifers at £4 

Purchases 

2 Cows 

30. o. 0 

Farm 
A/c. 

30. o. 0 

8. o. 0 38. 0, 0 

50. o. 0 

88. o. 0 

80 

30. 0, 0 

5. o. 0 

6. o. 0 

47. o. 0 

88. o. 0 
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Run Cattle Account for ;year ended 30, June' 1955 

Stock on Hand at :2°i6L.22 

99 Cows at £4 396. o. 0 

30 Yearling Heifers 60. o. 0 at £2 

16 2 and 3 yr. 48. o. 0 Heifers at £3 

1 3yr. Steer at £4 4. o. 0 

67 Calves at £1 67. o. 0 

218 5 Bulls at £10 50. o. 0 
625. o. 0 

Sales 

1 Yearling Heifer 17. 3. 4 

1 2 & 3yr. Heifer 16. 5.10 

30 Calves 429. o. 0 

33 
1 Bull 39. 9.11 493.19. 1 

Deaths 

3 Cows 

4 1 Yearling Heifer 

255 1,118.19. 1 
=== 
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Stock on Hand at 1L7L:24 

44 Cows at £~ 176. o. 0 

16 Yearling Heifers 
32. o. 0 at £2 

59 2 & 3yr. Heifers 
177. o. 0 

at £3 

1 2yr. Steer at £2 2. O. 0 

36 Calves at £1 36. o. 0 

162 6 Bulls at £10 60. o. 0 
483. o. 0 

Change in Class from Dairy Cattle 

2 2 Heifers 

Natural Increases 

91 91 Calves Profit to Farm 
629.19. 1 

Trading A/c. 
255 

=== 1,118.19. 1 

Horses Account for Year Ended 30 June 1955 

Stock on Hand at 30L6/:2:2 

2 Hacks 20. O. 0 

1 Draught 5. o. 0 
25. O. 0 

Loss to Farm 
Trading A/c. 2.10. 0 

27.10. 0 

Stock on Hand at 1L7!:24 

2 Hacks 22.10. 0 

T "raught 5. o. 0 
27.10. 0 

27.10. 0 



Chattels Account for Year Ended 30 June 1955 

Sales and Transfers out 

Depreciation - Seasonal 

Balance Carried Forward 

Balance Brought Forward 

Purchases and Transfers In 

7,203. 7. 5 

177. o. 7 

7,380. 8. 0 

37.10. 0 

65Lf.15. 8 

6,688. 2. 4 

7,380. 8. 0 

Farm Trading Account for Year Ended 30 June 1955 

Profits From Livestock Accounts 

Sheep Account 

Run Cattle Account 

Sales of Produce 

Wool 55,257 lbs. 

Browntop 10,659 lbs. 

Hay 1,140 bales 

Sundry Receipts 

Rent from Houses 

Grazing 

Skins and Hides 

14,480. o. 9 

629.19. 1 

10,812.11. 6 

1 ,956. 9. 2 

131.16. 0 

52. o. 0 

228.15. 0 

96.12. 6 

15,109.19.10 

12 ,900 . 16. 8 

377. 7. 6 

28,388. 4. 0 



84 

Losses from Livestock Accounts 

Dairy Account 47. o. 0 

Horses 2.10. 0 
49.10. 0 

Working Expenses 

Farm Stores 115.13. 3 

Shearing & Crutching 1,121. 3. 8 

Harvesting 985.10. 8 

Manures & Lime 1,093.10. 3 

Repairs & Maintenance 559. 6. 9 

Incidental Expenses 73.15. 0 

Seeds 57. 5.10 

Wages 3,057. 1 • 5 

Tractor Costs 725.11. 3 

Freight & Cartage 187. 2. 4 
8,576. o. 7 

Depreciation - Chattels 431. 4. 6 

GROSS PROFIT 19,331. 8.11 

28,388. 4. 0 

Profit & Loss Account for Year Ended 30 June 1955 

Gross Profit from Farm Trading 
Account 19,331. 8.11 

Interest on Block Expenditure 2,426. O. 2 

Net Profit to Accumulated Profit & 
Loss 16,905. 8. 9 

19,331. 8.11 19,331. 8.11 



Accumulated Profit & Loss Account for 
Year Ended 30 June 1955 

Net Profit from Profit & Loss Account 

Balance 30/6/55 Carried Forward 

Balance 1/7/54 20,814.15. 0 

16,905. 8. 9 

3,909. 6. 3 

20,814.15. 0 20,814.15. 0 

Balance Sheet as at 30 June 1955 

Crown Lands Account 

Cash Outstanding 

Creditors 

Seasonal Expenses 

Unrecovered interest on block expenditure 

Purchase of Land and Improvements 

Unimproved value 

Value of improve
ments 

Incidental 

Development Operations 

Fencing 

Cultivation 

Pastures 

Drainage 

Buildings 

Road & Bridges 

Shelter Belts 

For Year 

1,815.16. 4 

406.11. 6 

3,106.17. 3 

2,271. 3.0 

Water Supplies 285.16.11 

7,886. 5. 0 

24,752. o. 0 

20,375. 6. 0 

194.19. 1 4 

To Date 

l(, 41 5 • 1 8. 8 

643.16. 8 

5,359. 7. 9 

8. 5.10 

3,257. 8.10 

32.10.11 

7.10. 0 

5,322. 5. 1 

389. 3. 3 14,114. 1.11 

59,436. 7. 0 

53,689.17. 5 

254,18.10 

3,596.,13. 8 



Less Disposal Value of Areas Alienated 

(920 acres) 

Leasehold Rental Value 8, 150 ~ o. 0 

Leasehold Rental Adjust
ment Value 

Improvements 

Chattels 

Livestock 

Debtors - Livestock 

Seasonal 

Consumable Stores on Hand 

Accumulated Loss 

1,530. o. 

9,680. o. 
7,510. O. 

1 • o. 

20. 7. 

(a) Annual Cash flow Estimation 

0 

0 

0 

6 

0 

86 

17,190. o. 0 

42,246. o. 0 

6,688. 2. 4 

4,516.15. 0 

21. 7. 6 

159.11.10 

3,909. 6. 3 

57,541. 9. 4 57,541. 9. 

The net flow of cash from the block may be derived from the 

above and the preceeding accounts as follows: 

Sales 

Sheep 16,504.11. 1 

Dairy 5. o. 0 

Run Cattle 493.19. 1 

Chattels 37.10. 0 

Produce 12,900.16. 8 

Sundry Receipts 377. 7. 6 
30,318.14. 

4 

4 



Less Purchases 

Sheep 816. O. 4 

Dairy 50. o. 0 

Chattels 177. O. 7 

Working Expenses 8,576. o. 7 9,619. 1 • 6 

Cash Surplus on Trading Activities 20,699.12.10 

Less Development Operations for 1955 - 7,886. 5. 0 

Purchase of Land 

1955 Total Land Purchases 45,322. 5. 1 

Less 1954 Total Land Purchases -45,322. 5. 1 

12,813. 7.10 

Plus Sales of Land 

1955 Value of Area Alienated 

Less 1954 Area Alienated 

1955 Cash Flow 

17,190. o. 0 

17,190. o. 0 

£30,003. 7.10 

or $60,006.78 

This process was repeated until the complete series of cash 

flows was derived. These cash flows were then discounted at 

various rates of discount to derive the net present values and the 

internal rate of return. In this study the analysis was carried 

out with specially developed fortran programmes via a computer. 

The 61 blocks generated data involving 25,OOO<computercard~, 

which were punched and verified in the Computer Laboratory, Lincoln 

College. The author then wrote the necessary analysis and summary 

programmes to extract the results discussed in Chapter V. 



88 

CHAPTER V 

THE ECONOMIC RETURNS ON 

DEVELOPMENT 1945-69 

As chapter IV has shown, the blocks of development land 

chosen for this analysis were obtained by the Department of Lands 

and Survey at different times throughout the period of study. 

There was also the further restriction on the availability of blocks 

that they had to be completely settled within the period of this 

study. As the economic analysis depends upon the purchase price of 

a block, the flow of costs and returns during the development period, 

and the settlement price (i.e. value of farms settled), the. aggreg-

ation of the results for all blocks contains a considerable number 

of financial transactions made at different times and piice levels. 

In this chapter, the results of all these transactions are therefore 

analysed in prices that o~curred (i.e. current prices) and also in 
~. 

real terms (i.e. 1957 and mean 1945-69 prices). 

Current prices are used in the analysis as the numerous 

decisions for development were made when these prices were operative. 

The actual development would have been different if there had been 

other prices. 

Constant prices are used in the analysis, as an economist in 

analysing profitability wishes to remove the effects of price 

fluctuation from the total wealth created and derive the real wealth 



changes that are generated from resource organisation. 

I THE DEPARTMENTAL POINT OF VIEW 

In the financial accounting system employed by the Department 

of Lands and Survey, cash receipts and payments are regarded as the 

prime source of entry, with book entries like standard values and 

depreciation being employed to allow annual trading profits to be 

shown. From these accounts the time period of cash flows to and 

from a block can be identified for economic analysiso
1 

The 

financial accounts do not yield by themselves an exact economic 

evaluation, for although the Department charges each block with 

the Treasury rate of interes~ if its operations involve a debit 

cash balance, and adjusts book entries when realisation are to 

hand, it does not credit each block with an interest yield if 

there is a credit cash balance. Also, annual accounting profits 

are not annual cash flows. For these reasons the overall profit 

or loss from each block, as shown by its final disposal accounts, 

can only be regarded as an approximate evaluation of the worth 

to the Department of that block's land development and settlement 

at the date of final disposal. 

Table V-1 sets out the results on the worth of the land 

development that the Department has accounted to itself on the 

blocks involved in this study. 

1. The actual method that was used has been set out in Chapter 
IV pp. 77-87. 



Table V-1 

Summary of Final Disposal Accounts for 

61 Land Development Blocks: 1945-1969
2 

Loss on Land and Improvement 
Accounts 

Profit on Seasonal and Livestock 
Accounts 

Less Interest charged by Treasury 

TOTAL LOSS ACCOUNTED BY 
DEPARTMENT 

$ 

-4,166,519.82 

5~790~521.57 

1~624~001.75 

90 

This summary of the financial accounts indicates that the 

Department suffered a $1~ million loss on the $14~ million capital 

spent to improve physically unproductive land for farming, in the 

period under study. It is impossible to derive from this result 

what portion of the loss was a result of adverse price changes, 

and what portion of the loss was a result of poor resource use. 

It is also impossible to derive how sensitive the result was to 

changes in the rate of interest charged by the Treasury. 

To provide an economic evaluation, which corrects the weak-

nesses inherent in the above financial accounting results~ 

individual cash flows were constructed from each land development 

block's financial accounts. Set out in table V-2 are the summarised 

results of the economic analysis of cash flows derived from the 

2. For details of the individual blocks and land districts total 
profits and losses see Appendix L. 
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blocks' financial accounts. 

Since the Treasury rate of interest varied between 3.5 per 

cent and 4.5 per cent and the market yield on long-term government 

securities varied between 3.0 per cent and 5.5 per cent the Net 

Present Values are shown in Table V-2 at 3 per cent9 4 per cent, 

5 per cent and 6 per cent discount rates. 3 The table also shows 

the internal rate of return and total development capital for each 

land district and type of settlement. 

At 4 per cent, the mean value of Treasury interest rate, 

the Department incurred a total loss of $1.2 million in its 

creation of 568 new farms on 61 land development blocks. Alter-

natively, for each new farm created, $2 thousand worth of subsidy 

was provided by the Department. The $1.2 million loss, shown 

above, is the total loss to the Department as valued at the begin-

ning of land development (i.e. 1944). The $1.6 million loss, shown 

above in Table V-1, was the total loss accounted to the Department 

as at the dates it was written off. As shown by the internal rate 

of return above, the breakeven yield of interest was only 1.8 per 

cent - far below both the DepartmentVs and the nation's price for 

loanable funds. Subsidy at the rate of 2.2 per cent per dollar 

per annum was provided ?y the Department. It is evident from 

the results that in creation of new farms heavy losses occurred 

most frequently in the Auckland land district, where only 1/5 of 

3. For details on the Treasury rates of interest charged see 
footnote p.35, and for details on the yield of long-term 
government securities see Appendix Go 



Table V-2 

Land District 
Totals: 

Auckland 
Te Kuiti 
Rotorua 
Gisborne 
Hawkes Bay 
Taranaki 
Wellington 
Canterbury 
Otago 
Southland 

Sheep Settle-
ments 

Dairy Settle-
ments 

Mixed Settle-
ments 

New Zealand Total 

Departmental Point of View. 

Summary of Capital Involved and Economic Returns to 

~evelopment by Districts and Farm T~4 

Internal 
Rate of 
Return 

-508 
6.1 
1.3 

11 .1 
203 
403 
705 
4.2 

-0.6 
1.8 

3.0 

-3.0 

1.3 

1.8 

Development 
Capital Involved 

3~202,627003 
797,584.05 

4,925,075.97 
1,026,652.75 
2,071,782059 

115,852057 
819,900.64 
255,878.00 
230,957.85 

1,010,688.63 

6,154,113.42 

1~130,638.04 

7,172,248.62 

14,457,000008 

Net Present Value of the Project to the beginning of 
Development at Various Discount Rates 

3% 4% 5%6-% 

-1~084,705012 -1,071,290.01 -1,049,966.05 -1,023,027.21 
. 139,363.32 82,286.26 37,224.73 1,693.29 
312,069.01 - 433,490.95 - 521,665.99 - 583,748.02 
362,903.09 287,361.12 223,410.45 169,293065 
60,106029 - 127,477.18 - 178,561.74 - 216,598.92 

5,923.10 1~178.63 - 2,427.16 - 5,124054 
260,056036 179,592089 114,066097 60,764017 
17,005.99 2,100.52 - 9,772.08 ~ 19,138.36 
27,239.59 - 31,430.97 - 34,614061 - 36,975.07 
45~861.59 - 72,242.42 - 90,742.86 - 103~259.91 

3~484.93 - 225,007.60 - 397,783.57 - 526~508.70 

288,094.52 - 304,734.62 - 316,492.68 - 324~304.90 

460,120.14 - 653,669.87 - 798,772.09 - 905~307.33 

744,729073 -1,183,412.09 -1,513,048.35 -1,756,120.94 

40 Individual block results and net present value curves of the individual and grouped 
blocks at discount rates between 0 per cent and 10 per cent are shown in Appendix M. 

\0 
f\) 
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the development capital was spent. As would be expected in a 

typical investment situation, the net present values shown at 

higher rates of discount reflect smaller profits and greater losses. 

The Auckland land district however, provides an exception, where 

negative cash flows were so dominant in the income stream, that 

discount factors with higher discount rates actually reduced total 

losses. 

II THE NATIONAL POINT OF VIEW 

To the nation, the results shown above must be interpreted 

with care. For the Department's point of view to be directly 

interpreted as the nation's, is to assume that the Department 

accounted to each block the nation's real costs and returns from 

all the resources it used. 

Firstly, the rate of interest charged by Treasury has been 

less than the nation's market price of loanable funds for risk free 

investment. At present it is more than 1 per cent less, but on 

average for the period of this study it was-O.4 per cent. 5 

Secondly, the administration of land development activities 

by the Department is not accounted to each land development block. 

It is thought that if the Department had not been forced to produce 

new farms, then some of the resources it commanded for administration 

would have found other productive uses in society. The opportunity 

cost of these resources should be added to other land development 

5. For details of the Treasury rates of interest charges see 
footnote p.35, and for details on the yield of long term 
government securities see Appendix G. 



costs. Such an allocation is not possible within the confines of 

this study~ as such a topic would warrant a separate study. 

Parkes [60~ p.28] ~ by an allocation on a cost and time spent basis~ 

has attempted this for the Hindon land development block of Otago 

and places this cost at just over $3 thousand per ye&r for the 

block. On Hindon it is proposed to settle 20 farms in 10 years. 

Thus, by valuing this cost at $1 thousand per farm, (i.e. the present 

value of a $150 annuity for 10 years at 4 per cent is $1,217 and 

at 4~ per cent is $1,187) it can be readily seen that over $~ 

million cost to the nation from this source is unaccounted for in 

the departmental point of view shown above. 

Thirdly, the methods of distributing the cost of social 

overhead expenditure of the nation are related more to ability to 

pay than benefits derived from the services provided. As it has 

been outlined by Fitz~arris ~9, po97J~ for roadin~the Department 

incurs only half the initial cost of no-exit roads. The Department 

pays rates for the services of roads like all other farmers. ,.The 

practical methods employed to finance road construction and main

tenance and the type of service roads provided make it difficult 

to identify how much should be directly attributed to land 

development. It is certain that the methods of charging for the 

services of roads, incorporated in the above analysis, do not 

accurately reflect the resource use cost to the nation. Upon 

settlement of farms, the net benefits of improved access under 

past and existing methods of charging for their services are 

capitalised to the Department along with the wealth created through 

land development. However, it is difficult to regard the half 
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cost of non-exit roads and the rate payments as an equal annual 

equivalent of the additional roading costs the nation incurred 

through land development. The impression is that with land 

development the Department received a subsidy from the rest of the 

community. A similar presumption is derived for electric power 

and telephone services. 

Housing expenditure provides an example where confusion 

may arise, for as pointed out by _Ward et al [80, p.137], it may 

be argued from the nation's point of view that if houses were not 

constructed to settle men on farms, they would have to be constructed 

elsewhere in the community, and thus their cost should be ignored. 

However, from a practical point of view, it is impossible to 

elminate housing in this evaluation, as the settlement price of 

farms created is received as a lump sum. The additional cost, if 

any, that has been counted to the nation, through this procedure 

of including the construction cost and value at settlement, is 

thought to be small, for the value of services provided by houses 

is thought to bear a close approximation to their cost. 

Fourthly, from the nation's point of view, any sale or 

purchase of land merely represents a change of ownership from one 

member of society to another with no change in the nation's total 

wealth. To the individuals, real wealth changes are involved, 

and the Departmental point of view shown above has correctly 

included both sales and purchases of land. With the large numbers 

of land sales involved in this study, it is held that the purchase 

and settlement price negotiated is directly related to the land's 
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current productive ability.6 This is obviously a very difficult 

assumption to defend for an individual case study, and previous 

workers in this field have found it easier to base their terminal 

benefits on a capitalisation of a net income drawn up by budget 

methods. 7 

This budget method of determining development profitability 

is crucially dependent upon the physical and price coefficients 

incorporated in the terminal budgets, and hence upon the knowledge 

of the analyst. The resources were not available to draw up such 

budgets for this study. Furthermore it is thought that the market 

would provide a more accurate method of valuation, with the large 

numbers of transactions involved in this study. 

From the nation's point of view, the purchase and settlement 

prices of land represent an accurate measure of the capitalised 

returns before and after land development. Thus the measure of 

the worth to the nation from development can be directly interpreted 

from the returns to the Department. 

6. Until the abolition of land sales control in 1953, as outlined 
in Chapter II, the price of land at settlement was estimated as 
a direct capitalisation at an interest rate of 4~ per cent of 
the assessed productive income at 1942 prices. Government 
acquired much of the land considered in this study before 1952 
and hence under the provisions of land sales control. Recent 
study of the land market since 1953 by Johnson [pers comJ 
confirms the hypothesis of a direct relationship existing 
between current productive ability and price. This work 
indicates a capitalisation figure which is somewhat higher 
than average rate of return on capital shown in the New 
Zealand Meat and Wool Boards' Economic Services reports l37]. 

7. Gow [21] provides an exception to this statement. 
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Finally, in the late 1950s and early 1960s it was frequently 

advanced that as land development aided exports and helped correct 

the country's balance of payments, the real returns to the country 

was greater than the current financial returns. This argument 

admits New Zealand's currency in this period was overvalued in 

comparison with the rest of the world, in some years at least if 

not in all, and suggests that if the correct exchange rate had 

operated, the recipients of export income would have received more 

of the country's wealth and have expanded their output faster than 

they in fact did. The correct exchange rate would have enhanced 

development profitability through the generation of greater cash 

receipts but in the absence of any studies on this, it is difficult 

to make corrections to reflect this in the departmental results 

shown above. 

On balance it is considered that land development has 

received subsidies from the rest of the community, in addition to 

those reported above as being provided by the Department. Allowing 

for the subsidy provided in the Treasury rate of interest and 

administration provided by the Department, and assuming the rates 

of capitalisation in land sales are near society's actual prices, 

and in the absence of other studies assuming that there is set-off 

between the subsidy involved in social overheads and use of the 

correct exchange rate, then the actual loss to the nation for the 

creation of 568 farms on the 61 land development blocks is shown 

in Table V-3 to be nearer $2 million than the $1 million shown to 

the Department. 



Table V-3 

National Point of View. 

Summary of Economic Returns to Development 

The Net Present Value of the Returns 

to the Department at the Nation's 

Discount Rate of 4~ per cent. 

Administration Provided by the Department 

as Valued at $1,000 per Farm 

TOTAL LOSS TO THE NATION 

$ 

-1,350,000 

568,000 

$-1,918,000 

i.e. approximately $3~ thousand per farm or $8 per acre. 

On average, each new farm created has received a total 

subsidy of $3~ thousand from the community. This is the value 

of the total subsidy provided as valued at the beginning of land 

development, (i.e. 1944). If the total subsidy was valued at 

1957 prices, the median year of study, then its value would be 

$3~ million or $6 thousand per farm. 

III DEFLATED PRICES 

To derived real wealth changes generated from resource 

organisation as opposed to wealth changes resulting from price 

changes, the results derived in current prices were deflated to 

give the results in constant prices. The constant prices used 

were the median (i.e. 1957) and mean (i.e. average 1945-69) prices 

that occurred during the period of study. To achieve the deflation 

of current prices incorporated in the results four price indices 



99 

were used: the price of farm improvements, the price of farm 

outputs, the price of farm inputs and the price of agricultural 

exports. The four indices are graphed in Figure V-1. 

The ~rice of farm improvements and farm inputs indices 

reflect the general level of inflation that occurred in the 

nation's currency, and the farm outputs and agricultural exports 

indices reflect the favourable agricultural product prices of the 

early 1950s. The price corrected results were achieved by 

deflating agricultural product sales and net livestock sales with 

the farm output index, farm purchases by the farm input index, 

development expenditure by the farm improvements index, and 

purchases and sales of land by the agricultural exports price 

index. To complete the price deflation as it was argued in 

Chapter III, it is necessary to make appropriate adjustment to 

the rate of discount. For deflation to 1957 prices, the price 

of loanable funds to the Department and the Nation were 3.5 per 

cent and 4.8 per cent respectively. For deflation to mean 1945 

to 1969 prices, the price of loanable funds to the Department 

and Nation were 4.0 per cent and 4.4 per cent respectively. 
8 

Table v-4 summarises the results of land development profitability 

after price deflation. 

In comparison with the current price results shown in 

Table V-2 and V-3 it is apparent that if constant prices are 

8. For details of the price of loanable funds to the Department 
and Nation see footnote p.35, and Appendix G respectively. 
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FIGURE V-1 
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9. For detailed figures see Appendix N. 



Table v-4 

Price Corrected Results. 

A Summary of Capital Involved and Economic Returns 

10 
to Development 

Departmental Point of 
View (i.e. 3.5 per 
cent discount rate) 

(a) 1957 Prices 

Development Expenditure 

$ 

15,623,353.06 

I.R.R. 

1.2 
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N.P.V. 
as at 
1945 

$ 

-1,750,000 

Nation's Point of View 
(i.e. 4.8 per cent 
discount rate and 
$1,000 per farm for 
administration) 

-2,910,000 

(i.e. $5,000 per~arm) 

Mean 1945-69 Prices 

Development Expenditure I.R.R. N.P.V. 
as at 
1945 

Departmental Point of View 
(i.e. 4.0 per cent 
discount rate) 

Nation's Point of View 
(i.e. 4.4 per cent 
discount rate and 
$1,000 per farm for 
administration) 

$ $ 

14,966,094.75 -1.7 -3.,.620,000 

LR.R. 
N.P.V. 

-3,680,000 

(i.e. $6,500 per farm) 
= Internal rate of return 
= Net present value 

10. For details of price corrected results by districts at varying 
rates of discount see Appendix 0. 
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used throughout the analysis then the total losses from development 

are increased. Thus on average in the period of this study, the 

price changes that occurred have enhanced development profitability. 

In comparing the results in 1957 prices with those of the mean 

1945-69 prices, it is apparent that 1957 was a more favourable year 

than most. 

The actual amount of benefit there has been derived from 

price changes should be interpreted with care, for price corrected 

results are based upon the assumption that actual physical organis

ation and timing of events that occurred with creation of new farms 

would have been largely unaltered by different prices. The 

assumption that the physical development results would have been 

unaltered if different prices had occurred cannot be upheld when 

consideration is made of the large movement of prices and the 

long period of time this study covers. However, it may be con-

cluded that on average both the Department and Nation have 

benefited from the price changes that bccurred. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

In this study an attempt was made to ascertain the costs 

and profitability of creating new farms from New Zealand's 

agriculturally unproductive land. This form of land development 

is considered as an alternative to land development on existing 

farms as a means of increasing agricultural production to the 

levels the National Development Conference has laid down as 

desirable. From previous work by Ward, et_al [80J and Parkes 

[59,J it was evident that with the limited resources available 

any overall assessment would have to be based on existing records . 
. ~ 

Forward projection work would have limited the study to one, or 

at the most two case studies and such a small number would have 

precluded an overall assessment. By being historical this study 

has the limitation that it is commenting upon what has occurred 

and not on what is likely to occur. However the study does 

provide an accurate overall assessment of just what has occurred 

in the creation of new farms by government since 1944. 

Until the first World War the Government confined itself 

to acting as a distributor of the land, initially to anyone who 

could afford the relatively high upset price, but later with the 

proviso that no applicant should receive more than was sufficient 

to support him and his family. The social demands for one-man 

one-farm grew stronger as population grew. The available supplies 
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of good quality land soon diminished, and in 1894 the State 

empowered itself to acquire the private freehold of large farms, 

so it cquld resettle the good quality land on a one-man one-farm 

basis. Tenure and financial provisions were made to facilitate 

this social ideal. This goal met with success, as the farming 

systems that developed with the exploitation of the new refriger-

ation technology were able to be efficiently organised on this 

basis. 

The First World War brought an end to this era of general 

settlement, and saw the introduction of extensive provisions for 

special aid and preferences for returned soldiers who wanted 

rehabilitation as farmers. With the falling agricultural product 

prices of the 1920s and resultant financial distress of many 

farmers, the Government in 1929 began the development of land 

before offering it for sale. In the slump of agricultural produce 

prices in the early 1930s land development and settlement policy 

was altered to a largely unsuccessful social policy of 'back to 

1 
the land' for the relief of unemployment. 

Later in the 1930s, this social policy of settling unemployed 

workers on part-time farms gave way to the more realistic policy 

of establishing self-supporting one-man farms. 

With the Second World War, government gradually took absolute 

control over all economic activity of the country. Land development 

and settlement were stopped and land sales control introduced. When 

1. See Lewis, W.A. [42J, who, in outlining the requirements for 
successful farm settlement, has analysed the problems of trying 
to settle the unemployed as farmers. 



the war finished extensive provisions for special aid and 

preferences were again introduced for rehabilitation of ex-
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servicemen as farmers. To provide the farms necessary for ex-

servicemen's rehabilitation, government greatly expanded its land 

development activities and till it lapsed in 1953, extensively 

utilised the provisions of land sales controlo By 1960 ex-

servicemen's rehabilitation was completed but the production of 

farms from undeveloped land continued o This continued develop-

ment of the extensive margin by government was to provide a 

limited number of farms for young men of proven farming ability 

but limited financial resources, probably helped correct the 

country's recurrent balance of payments problems, and also provided 

overseas funds essential for continued economic growtho 

The dominant social philosophy of one-man one-farm, still 

widely supported for the economic organisation of the farming 

industry, is clearly evident in past and current legislation. 

One-man farming is currently being seriously questioned as the 

only social goal for Government land development policy. 

Upon preliminary study of the 920 land development blocks 

that the Department of Lands and Survey has owned since 1941, it 

was evident that no clear-cut separation could be made of creation 

blocks as distinct from resettlement and mixed resettlement creation 

blocks. 

Sixty-one blocks of land were identified, where it was 

considered that the Department had created new farms from only 

unproductive or nearly unproductive agricultural land. The 

selection of these 61 creation blocks was achieved by consideration 
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of cost and length of time to develop. Upon {the 61 blocks, 568 

new farms, covering some ~ million acres, were established at a cost 

of $14 million. 

For the analysis of the 61 land development blocks the 

superiority of' the net present value method of investment analysis 

was discussed. The discount rate for this method was shown to be 

dependent upon the objective function and viewpoint adopted. The 

Department was shown to be operating under a 'third best' objective 

function, that initially regarded financial results as subsidiary 

to the desire for earlier settlement, and then changed to a desire 

to achieve an overall accounting balance in the books. Under such 

an objective function, the Treasury rate of interest provides a 

discount rate from which the overall cost to or subsidy from the 

Department could be measured. 

The Nation's objective function was conceptualised as the 

maximisation of national welfare as measured by national income. 

The yield of long-term gilt edged securities was identified as a 

risk-free market price, reflecting the marginal returns on that 

security as long as market forces exist that tend to bring this 

price into equilibrium with the marginal returns on cash, consumptibn 

and production. This gave a discount rate from which the overall 

cost to, or subsidy provided by the nation in the production of 

new farms could. be measured. 

From the individual analysis o~the 61 land development 

blocks, it was demonstrated that wide differences in profitability 

had occurred on different land development blocks, in different 

land development regions, and on different types of settl~ents. 
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It was established that the cost to, or alternatively the subsidy 

from the Department, in the creation of new farms was 1 on average, 

$2 thousand. It was established that the total subsidy from the 

nation was in excess of this. Although the methods of establishing 

this additional subsidy, in the absence of other detailed studies, 

had to be less precise than is desirable, this also was set at 

$1,500 per farm, to make the total subsidy from the nation, $3,500 

per farm. This result is thought to give some reasonable 

indication of what has been achieved with the 590 other new farms 

the Government has created on the 162 land development blocks it 

still currently holds. 

With price correction to the d.ata and re-analysis, it was 

established that both the Department and nation had, on average, 

benefited from product price changes. Again wide variation was 

evident. It was clear that the price changes that have occurred 

since the 1950s have been unfavourable in their effect upon devel

opment profitability, and are currently making it difficult for 

the Department to achieve its 'breakeven v result. It is widely 

accepted and clearly expressed in the National Development 

Conference's projections that this trend of deteriorating terms 

of trade is expected to continue. If this is accepted, it is 

reasonable to expect that the Department and/or Government will 

have to provide additional subsidies in settling the 1,617 new 

farms, proposed from the 162 land development blocks still on 

hand. Considering this, and remembering that many of the blocks 

of land the Department has on hand to develop have been foisted 

on it by indirect political pressures with little or no regard 
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to profitability, then it is clear that these 1,617 new farms being 

created will require a subsidy in excess of $3 million from the 

Department alone. 

During the period of ex-servicemen's rehabilitation few 

would have begrudged this loss of the country's wealth. That the 

country should continue to loose wealth to provide a limited number 

of young men with individual farms is something society must answer 

through pressure groups and the ballot box. 

This study is offered as an initial contribution to the 

analysis of this complex problem. 



109 

ACKNOWLEDGEMENTS 

I wish to record my appreciation for the enlightened 

employment policy of the Agricultural Economics Research Unit 

under the directorship of Professor B.P. Philpott (Professor of 

Agricultural Economics and Marketing, Lincoln College), by which 

it was possible for me to undertake a study of this magnitude. 

I acknowledge gratefully the helpful comments, discussions and 

access to date provided by my supervisor Dr R.W.M. Johnson, 

Principal Research Economist of the Agricultural Economics Research 

Unit • 

I am indebted to the Department of Lands and Survey for 

the basic financial data, for without such detailed information 

the study could have been only superficial. In particular I 

would like to thank Messrs R.J. Maclachlan and J, Fitzharris, 

respectively Director-General and Fields Director of the Department 

for the access to data they provided and for their interest in 

this study. 

Record must be made of the care and diligence with which 

Miss R. Taylor, Mrs R, Doughterty and Mrs M. Gard'ner punched and 

verified the 25,000 computer cards involved in this study and to 

Miss E. Emerson and Mrs M.J. Woods whose programming tips helped 

expedite the analysis. Finally, I would like to thank the typists 

of the Agricultural Economics Research Unit for their perseverence 

with script and care in setting out. 



110. 

REFERENCES 

[1 J ARROW, K.J. & LEVHARI, D. September, 1969. Uniqueness 
of the Internal Rate of Return with Variable Life of 
Investment. Economic Journal. Vol. 79, No. 315 
pp. 560-66. 

~J BELSHAW, H. May 1928. The Economic Position of the 

[3J 

Farmer in New Zealand. Economic Record. Vol. 4, 
pp. 53-70. 

BELSHAW, H. et ale ed. 1936. Agricultural Organization 
in New Zealand. Melbourne University Press. Australia. 

[4J BONIFANT, R. 1969. Management and Economic Aspects of 
the Development of Pakihi. Unpublished M.Ag.Sc. Thesis, 
Lincoln College. 

[5J BOULDING, K.E. May 1935. The Theory of the Single 

[6 J 

[7 J 

Investment. Quarterly Journal of Economics. Vol. 
XLIX pp. 475-94. 

BOULDING, K.E. May 1936. Time and Investment. Economica. 
Vol. 3, No. 10, pp. 196-220. 

BOULDING, K.E. 1948. Economic ~~lysis. Harper & Bros. 
New York - London. 

[8J BOULDING, K.E. 1964. The Economist and the Engineer: 
Economic Dynamics of Water Resource Development. in 
SMITH, S.C. & CASTLE, E.N. Economics and Public POlicy 
in Water Resource Development. Iowa State University 
Press, Ames, Iowa, U.S.A. 

[9J CHARNES, A., COOPER, W.W. & MILLER, H.M. January 1959. 
Application of Linear Programming to Financial Budgeting 
and the Costing of Funds. Journal of Business. Vol. 
XXXII, No.1, pp. 20-46. 

CONDLIFFE, J.B. 1959. New Zealand in the MakinB.. 
edition. Allen & Unwin Ltd., London. 

2nd 

[11J CONDLIFFE, J.B. 1959. The Welfa~ta~n New Zealand. 
Allen & Unwin Ltd., London. 

[12J CONFERENCE ON AGRICULTURAL DEVELOPfvlENT. 1966. Agricultural 
Development Conference 1963-64. Govt. Printer, 
Wellington, N.Z. 



111 • 

[13J DEAN~ J. January-February 1954. Measuring the Product-

[14J 

ivity of Capital. Harvard Business Review. 
ppo 120-1.30. 

DEPARTMENT OF LANDS & SURVEY. 1968. 
the DeE9rtment of Lands & Survey. 
Wellington 9 N.Z. 

Annual Report of 
GovL Printer, 

[15J ECKSTEIN~ o. 1958. Water Resource Development~ The 
Economics of Project Evaluati~. Harvard University 
Press, Cambridge~ U.S.A. 

[16J EVANS, B.L. 1969. A History of Agricultural Production 
and Marketing in New Zealand. Keeling & Mundy Ltd., 
Palmerston North, N.Z. 

[17J FELDSTEIN, M.S. 1964. The Social Time Preference 

[18 J 

[20 J 

[ 24 ] 

Discount Rate in Cost Benefit Analysis. Economic 
Journal. Vol. 74~ pp. 360-.379. 

FISHER, 1, 1 9.30 • T l}_~ __ ~b!:2.£Y_...21...1.E.l ere st. 1954 reprint, 
Kelley & Millman Inc., New York, U.S.A. 

FITZHARRIS, J. 1968. Land Development in New Zealand by 
The Department of Lands and Survey. paper at 3rd 
Australasian Conference on Land Administration 1968, 
reprinted in 1969. Farm Management papers. Vol. 1, 
Lincoln College, N.Z. ppo 93-106. 

FRENGLEY~ G.A.G., TONKIN, R.H.B., & JOHNSON, R.W.M. 1966. 
Programming Farm Development. Agricultural Economics 
Research Unit Publication No. 35, Lincoln College, N.Z. 

GOW, N.G. September 1964. The Economics of Development: 
A Study of One Hill-Country F~rm. Tussock Grasslands 
and Mountain Lands Institute. No.7, pp. 1-13. 

GREIG, D.M. 1948. Land Utilisation and Settlement. 
New Zealand Society of Animal ProductioB. Proceedings 
of 8th Annual Conference, pp. 37~47. 

GREIG, D.M. 1954. The Future of Land Development in 
New Zealand. New Zealand Society of Animal Production. 
Proceedings of 14th Annual Conference, pp. 45-51. 

HAYEK, F.A. 19360 
in FELLNER, w. & 
in the Theory of 
Ltd., Londono 

The Mythology of Capital, reprinted 
HALEY, B.F., eds. 1950. Readings 
Income Distribution. Allen & Unwin 

HEADY, E.O. 1952. Economics of Agricultural Production 
and Resource Use. Prentice-Hall, Inc.~ Englewood 
Cliffs, N.J., U.S.A. . 



112. 

[26J HENDERSON~ P.D. February 1965. Notes on Public 
Investment Criteria in the United Kingdom. Bulletin 
Oxford Universit~ Institute of. Economics and Statistics. 
VoL 27 ~ No.1. 

[27J HIRSHLEIFER, J. August 1958. The Theory of Optimal 

[28 J 

[31 J 

[32 J 

[33J 

[34 J 

[35J 

[36J 

Investment Decisions. Journal of Political Economy~ 
Vol. LXIV~ ppo 329-352. 

HIRSHLEIFER, J. 1959. Marginal Efficiency of Capital: 
Comment. Economic Journal. Vol. 69, pp. 592-3. 

HIRSHLEIFER~ J., DE HAVEN 9 J.C. & MILLIMAN~ J.W. 1960. 
Water Supply. University of Chicago Press~ U.S.A. 

HOLDEN, J.S. 1966. The Profitability of Hill Country 
Development - Part 2~ Case History Results. 
Agricultural Economics Research Unit Publication, 
No. 24, Lincoln College, -N.Z. 

JENSEN, R.C. & LEWIS, A.C. 1967. Budgeting Further 
Development on Intensive Sheep=Farms in Southland. 
Agricultural Economics Research Unit Publication, 
No. 46, Lincoln College, N.Z. 

JENSEN, R.C. ed. 1968. Proceedings of a New Zealand 
Seminar on Project Evaluation in Agriculture and 
Related Fields. Agricultural Economics Research Unit 
Research Report, No. 48 9 Lincoln College, N.Z. 

JOHNSON, R.W.M. 1967. High Country Development on 
Molesworth. Agricultural Economics Research Unit 
Publication No. 40. Lincoln College, N.Z. 

JOHNSON, R.W.M. 1968. The Impact of Falling Prices on 
Taranaki Hill Country Development. Agricultu~! 

Economics Research Unit Publication No. 47, Lincoln 
College, N.Z. 

JOURDAIN, W.R •. 1925. Land Legislation and Settlement in 
New Zealand. Govt. Printer, Wellington, N.Z. 

KARMEL, P.H. 
CapitaL 
429-34. 

December 1959. The Marginal Efficiency of 
Economic Record. Vol. XXXV, No. 72, pp. 

[37J KEEN, W.L. & GOW, N.G. December, 1963. Financial 
Analysis of New Zealand Sheep Farms. New Zealand 
Meat and Wool Boardus Economic Service, Bulletin 
No. 12, Wellington, N.Z. and annual supplements. 



[39] 

[40] 

[ 42] 

[44] 

[ 46] 

[48 ] 

113 

KELSO, M.M. 1964. Economic Analysis in the Allocation 
of the Federal Budget to Resource Development in 
SMITH, S.C. & CASTLE~ EoNo Economics and Public 
Policy in Water Resource Deyelopment~ ppo 56-81~ 
Iowa State University Press~ Ames, Iowa, UoS.A. 

KEYNES, J.M. 19360 The General Theory of Employment, 
Interest and Money. MacMillan and Coo Ltd., London. 

KEYNES, J.Mo 1937. The Theory of the Rate of Interest, 
reprinted in FELLNER, Wo & HALEY, B.F., eds. 1950. 
Readin~s in the Theory of Income Distribution. 
ppo 41 -24. Allen & Unwin Ltd., London. 

KRUTILLA, J.V. & ECKSTEIN, 00 1958. Multiple Purpose 
River Development: Studies in Applied Economic 
Analysis. John Hopkins Press, Baltimore, U.S.A. 

LEWIS, W.A. June 1954. Thoughts on Land Settlement. 
Journal of Agricultural Economics. Vol. XI, No.1, 
pp. 3-19. 

LORRIE, J.H. & SAVAGE, L.J. October 1955. Three Problems 
in Capital Rationing. reprinted in SOLOMON, E. ed. 
1959. The Management of Corporate Capital. Free 
Press of Glencoe, London. 

LUCAS, P.H.C. 1968. Land Settlement in McLintock, A.H. 
ed. An Encyclopaedia of New Zealand. Vol. 2, pp. 
260-267. 

LUTZ, F. & V. 1951. The Theory of Investment of the 
Firm. Princeton University Press. New Jersey, U.S.A. 

LUTZ, F. 1967. The Theory of Interest. 2nd ed. 
Translation by Claus Wittich. Dordrecht, Reidel. 

LYNSKEY, E.J. 1968. Land Settlement in New Zealand -
Part 1 - Rural Land. paper at 3rd Australasian 
Conference on Land Administration 1968. reprinted 
in 1969. Farm Management Papers. Vol. 1, Lincoln 
College, N.Z. pp. 85~91o 

McARTHUR, AoT.G. 1965. Profitability of a Recommended 
Strategy for Development on Two Banks Peninsula Farms. 
Agricultural Economics Research Unit Research Report 
No. 10, Lincoln College, NoZo 

MACLACHLAN, R.Jo 1966. Land Administration in New 
Zealand. reprinted in 1969. Farm Management Papers. 
Vol. 1~ Lincoln College, N.Z. pp. 37-55. 



[51 ] 

[52] 

[53 ] 

[ 55] 

[56 ] 

[57] 

[58 ] 

[59] 

[60] 

[ 61] 

[ 62J 

114 

McKean~ R.N. 1958. Efficiency i~ Government through 
Systems Analysis with Emphas~~ on Water Resource 
Development. John WileYj New York j U.S.A. 
, 

MASSE j P. 1962. Optimal Inv~~~nt Decisions. 
Prentice-Hall Inc. Englewood Cliffs~ New Jersey~ U.S.A. 

MARGOLIS 9 J. 1959. The Econo'tnic Evaluation of Federal 
Water Resource Development. American Economic Review. 
Vol. 49j pp. 96-111. 

MERRETT, A.J. & SYKES, A. 
of CaEital Projects. 

1966. 
3rd Imp. 

The Finance and Analysis 
Longmans j London. 

MILLER, G.M. 
mimeo. 

1969. Economiq H~storr fecture Notes. 

MISHAN j E.J. December 1967. A Proposed Normalisation 
Procedure for Public Investment Criteria. Economic 
Journal. Vol. 77~ pp. 777-796. 

MISHAN, E.J. September 1969. Normalisation of Public 
Investment Criteria~ An Amendment. Economic Journal, 
Vol. 79, pp. 672-674. 

NATIONAL DEVELOPMENT CONFERENCE. 1969. Report of the 
Targets Committee. Govt. Printer j Wellington j N.Z. 

N.Z. LABOUR PARTY. 1969. Make Things Happen. An 
Electioneering pamphlet of the New Zealand Labour Party. 

PARKES, E. D. 1967. An Economic Analysis of Larg"e Scale 
Land Development on Hindon Station 9 Ota~. 

Unpublished M.Ag.Sc. Thesis, Lincoln College, University 
of Canterbury, N.Z. 

PARKES, EoD. 1969. Land Development by the State. An 
Economic Analysis of the Hindon Block Otago. 
Agricultural Economics Research Unit Research Report, 
No. 61. Lincoln College~ N.Zo 

PHILPOTT, BoP. & HUSSEY, D.D. 1969. Productivity and 
Income of New Zealand Agriculture j 1921-67. 
Agricultural Economics Research Unit Research Report 
No. 59. Lincoln College, N.Z. 

PITCHFORD, J.D. & HAGGER, A.J. September 1958. A Note 
on the Marginal Efficiency of Capital. Economic 
Journal. Vol. LXVIII 9 No. 2719 pp. 597-600. 

POWLES, G.R. et ala eds. 1938. Contemporary New 
Zealand. Whitcombe & Tombs Ltd.~ N.Z. 



[64] 

[66 ] 

[68] 

[71 ] 

115 

i, 

PREST~ A.R. & TURVEY~ R. December 1965. Cost-Benefit 
Analysis; A Survey. 
pp. 683-735. 

Economic Journal~ Vol. 75~ 

ROBERTSON~ D.H. 1940. Mr Keynes and the Rate of Interest. 
reprinted in FELLNER~ W. & HALEY~ B.F. eds. Readings in 
the Theory of Income Distribution. 1950 9 pp. 425-60. 
Allen & Unwin Ltd., London. 

SAMUELSON~ P.A. 1936. Some Aspects of the Pure Theory 
of Capital. Quarterly Journal of Economics. Vol. 
51~ No. 3~ pp. 469-96. 

SILCOCK~ T.H. December 1959. Complementarity and Future 
Time~ A Note on the Marginal Efficiency of CapitaL 
Economic Journal. Vol. LXIX 9 pp. 816-9. 

SIMKIN, C.G.F. 1951. The Instability of a Dependant 
Economy~ Economic Fluctuations in New Zealand. 
1840-1914. Oxford University Press, London. 

SINCLAIR, K. & MANDLE~ W.F. 1961. Open Account. 
Whitcombe & Tombs Ltd.~ Wellington, N.Z. 

SMITH~ T.R. 1943. Internal Marketing of New Zealand 
Primary Products. Economic Record. Vol. XIX, 
No. 37, pp. 171-184. 

SOLOMON, E. ed. 1959. The Management of Corporate 
Capital. Free Press of Glencoe~ London. 

[72] SOMERS~ H.M. 1950-41. Monetary Policy and the Theory 

[ 73] 

[75] 

of Interest~ reprinted in FELLNOR, W. & HALEY, B.F., 
eds., 1950. Readin~s in the Theory of Income 
Distribution. pp.77-498. Allen & Unwin Ltd., 
London. 

SOMERVILLE 9 RoK. 1967. Northland Land Development. 
Proceedings of New Zealand Grasslands Association. 
pp. 24-310 

SOPER, C.S. March 1959. The Marginal Efficiency of 
Capital~ A Further Note. Economic Journal. Vol. 
LXIX~ pp. 174-177. 

STEINER, P.O. 1959. Choosing Among Alternative Public 
Investments in the Water Resource Field. reprinted 
in SMITH~ S.C. & CASTLE, E.N. Economics and Public 
F;licy in Water Resource Development. pp. 34-55. 
Iowa State University Press, Ames, Iowa, U.S.A. 



116 

[76J SUB-COMMITTEE ON EVALUATION STANDARDS. May 1958. Proposal 
Practices for Economic Analysis of River Basin Projects. 
Report to the Inter-Agency Committee on Water Resources, 
Washington, D.C., U.S.A. 

TURNBULL, H.W. 1947. Theory of Equations. Oliver & Boyd. 
Edinburgh, U.K. 

[78J TURVEY, R. 1963. Present Value Versus Internal Rate of 
Return - An Essay in the Theory of the Third Best. 
Economic Journal. Vol. 73, pp. 93-98. 

[79J WARD, JoT. February 1964. The Systematic Evaluation of 

[ 80J 

Development Projects. Agricultural Economics Research 
Unit Publication 1 No.1, Lincoln College, N.Z. 

WARD, J.T. et ala 1966. 
Scale Land Development 
Agricultural Economics 
Lincoln College, N.Zo 

An Economic Analysis of Large
for Agriculture and Forestry. 
Research Unit Publication No. 27, 

[81J WARD, RoG. 1955. Land Development in the Taupo Country. 

[82J 

Unpublished Masters Thesis, Auckland University. 

WISE, H.L. 
Zealand. 
230. 

WRIGHT, J.F. 
Capital. 

1943. Stabilisation of Land Values in New 
Economic Record, Vol. XIX, No. 37, pp. 225-

December 1959. The Marginal Efficiency of 
Ecohomic Journal. Vol. 69, pp. 813-16. 



APPENDIX A 

LAND SETTLEMENT UNDER DISCHARGED SOLDIER 

SETTLEMENT ACT 1915 

Allotments 
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Year ending 
31st March 

Applications 
Recei-ved Area (Acres) 

* 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 

272 
522 
513 

1,379 
5,041 
5,396 

878 
28Lf 

216 
123 
109 

78 
96 
90 
63 
41 
22 
12 
10 

8 
12 

8 
1 
1 
2 
2 

2 
319 
313 
348 
932 

1,087 
403 
11+6 

79 
47 
~6 
66 
60 
77 
53 
31 
16 

6 
8 
7 
7 
8 
4* 
1 
2 
2 

Includes additions to existing holdings. 

629 
143,524 
103,362 
117,018 
403,891 
414,867 

97,972 
25,113 
16,910 
9,014 

20,500 
17,412 
15,695 
13,275 
16,665 
8,495 
4,215 
4,133 
1,536 
2,954 
3,638 
1,877 

315 
11 

323 
220 

Source Annual Report of the Department of Lands and Survey. 

Govto Printer Wellington, N,Z, (Annual series). 
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APPENDIX B 

LAND SETTLEMENT UNDER THE LAND LAWS AMENDMENT ACT 1929 

AND THE SMALL FARMS ACT 1932-33 

(a) LAND LAWS AMENDMENT ACT 1929 

Year Development No. Area Capital 
ended Costs Settled Settled Value 

31/3 $ acres $ 

1930 12,538 

1931 87,366 

1932 144,780 0 0 0 

1933 157,242 42 4,418 79,900 

1934 108,876 8 816 13,620 

1935 52,514 6 918 7,272 

1936 2~, 126 8 1,587 23,210 

1937 61,750 7 812 16,880 

1938 23,762 37 7,917 88,176 

1939 25,240 5 890 5,456 

1940 73,642 0 0 0 

1941 136,540 OQOOOO not available OOOQO(l 

1942 Activities taken over by Land Settlement Board 

TOTAL 912,376 113 17,358 234,514 



1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

---

Source 
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(b) SMALL FARMS ACT 1932-33 

Individual full-time Holdings allotted 

Holdings established 

Total No. Total Area Total No. Total Area 

0 0 

229 11,507 

356 23,635 

364 24,974 

365 24,522 

394 27,841 

373 26,036 

378 26,864 

387 28,558 

Activities taken over by Land Settlement Bpard 

Annual Report of the Department of Lands andSurv!l' 

Govt. Printer, Wellington, N.Z. (annual services). 
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APPENDIX C 

LANDS SALES CONTROL UNDER 

SERVICEMEN'S SETTLEMENT AND LAND SALES ACT 1943 

Farm Lands 

Year Applications Reductions in Consideration 
ended for Land Sales Directed by Land Sale Committees 

31/3 "No. No. ' $ 

1944 953 44 18,966 

1945 4,961 631 408,600 

1946 5,637 966 696,090 

1947 6,647 1,316 1,180,594 

1948 5,466 1,645 1,479,104 

1949 4,800 1 ,518 1,305,288 

1950 4,334 1,357 1,089,530 

1951 3,040 710 549,338 

Total 35,838 8,914 7,034,242 

Replaced by Servicemen~~ s Settlement Act 
1950 

Source Annual Report of the Department of Lands & Survey 

Govt. Printer, Wellington, N.Z. (annual series). 
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GOVERNMENT LAND PURCHASES FOR SETTLEMENT SINCE 1943 

Year Purchased by AC,9.uired under Acguired Under S51~ 1943 Crown Land 
ended Negotiation Part" II 1943 Act Servicemen's Settlements & Land Sale Act9 made 
31/3 Part I 1950 Act as CaEable of subdivision as Single Units Available 

No o Area (acs) Noo Area (acs) Noo Area (acs) No 0 Area(acs~ Area (acs) 

1944 19 45 ~ '148 1 1,237 noa o 
1945 31 499 614 1 2~593 19 15,796 

65} 
noaa 

18,492 
1946 86 115~017 5 6,661 29 15,766 48 noao 
1947 74 102 9 021 16 26~315 19 27,419 39 7,603 noao 
1948 90 137,,758 31 38,465 9 25,428 30 3,597 noaa 
1949 111 208~454 32 32,904 5 2,580 23 5,784 noao 
1950 137 134,689 10 7,452 8 6,098 21 4,614 noa 0 

1951 85 71~065 7 3,054 • 9 4,829 13 5,394 noao 
1952 68 73,95'1 1 5 25 9,430 29 6,173 noao 
"1953 46 37,497 'I 1 6 2,518 4 1,995 n.a o I 

1954 41 105,562 ". 25;5.5"1 
1955 25- 22,112 197,541 
1956 38 88,378 93,099 
1957 27 48,227 38,384 
1958 25 27,044 39,407 
1959 21 33,230 14,831 
1960 22 60,759 20,460 
1961 35 63,357 77,499 
1962 44 44~899 32,341 
1963 24 68,889 4,527 
1964 25 33,844 11,873 
1965 17 35,634 6,826 
1966 15 84,738 12,805 
1967 22 150,292 17,154 
1968 14 7,287 17,139 
1969 19 15,940 11 ,129 

TOTALS 1,161 1,865,406 105 118,687 129 109,864 272 53,652 922,219* 
- - = 

* This column does not add up to 922,219 as annual figures were only available from 19530 
301,653. 

Total Crown land made available up till 1953 was 

Source Annual Report ~he Department of Lands and Survey. Govto Printer, Wellington, NoZ. (annual series) 0 

-' 
f\) 

-' 
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APPENDIX E 

THE REHABILITATION OF EXSERVICEMEN AS FARMERS AFTER 

WORLD WAR II 

Year 

1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
19521 
19531 
19541 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

TOTAL3 

(a) THE ANNUAL SETTLEMENT OF GRADED 'A' 
EXSERVICEMEN AS FARMERS 

With Rehabilitation Total Graded 'A' 
Board Assista,nce Exservicemen 

settled 

n.a. 264 
n.a. 470 
n.a. 1 ,117 
n.a. 1,758 
n.a. 1,539 
n.a. 1,105 
n.a. 2,218 

944 1,030 
1,107 1,099 

791 718 
586 564 
334 354 
366 385 
344 348 
124 136 
154 155 
95 97 

155 155 
85 85 
39 39 
68 68 
45 45 
32 32 
10 10 

5 5 

12,6402 13,796 

1. The apparent observation that more exservicemen were settled 
with Rehabilitation Board assistance than were settled in total 
is a result of exservicemen previously settled without Rehab
ilitation Board assistance acquiring assistance in that year. 

2. The column does not total to 12,640 as it was 1950 before the 
first break-up of figures was given and a total of 7,356 ex
servicemen were then reported as settled with Rehabilitation 
Board Assistance. 

3. Included in these figures are Korean War exservicemen rehab
ilitation. 

Source Annual Report of the Rehabilitation Board. Govt. 
Printer, Wellington, N.Z. (annual series). 
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(b) THE METHOD AND NUMBERS OF GRADED 'A' EXSERVICEMEN 

SETTLED AS FARMERS AS AT 31/3/681 

Settled as single farm units by the Rehabilitation 
Loans Committee 

Settled on land-settlement blocks by Land 
Settlement Board and financed by Rehabilitation 
Loans Committee 

Settled on land-settlement block by Land Settlement 
Board and financed through Maori Rehabilitation 
Finance Committee 

Settled on land settlement blocks by Land Settlement 
Board and financial adjustments with 
Rehabilitation Loans Committee not yet made 

Total with Rehabilitation Assistance 

Settled without rehabilitation assistance on free
hold, Crown and private leasehold properties 

Maori exservicemen assisted by Department of Maori 
Affairs under Maori Land Amendment Act 1936 

Total Settled 

!!2.. 

8,924 

3,332 

179 

12,435 

205 

12,640 

1,067 

13,796 

1. Included in these figures are Korean War exservicemen 
rehabilitation. 

Source Ann!;!al Report of the Rehabilitation Board 1968. 
Govt. Printer, Wellington, N,Z, 



124 

(c) THE ANNUAL SETTLEMENT ON LAND DEVELOPMENT BLOCKS 
OF THE DEPARTMENT OF LANDS AND SURVEY 

Ex-servicemen Ex-servicemen Substitution 
Year ended No. Area under S31 1950 Servicemen's 

31/3 (acres) Settlement Act 

1946 377 n.a. 
1947 691 204,665 
1948 939 304,478 
1949 338 167,204 area No. (~cr~s) 
1950 402 192,661 
1951 301 119,885 5 1,456 
1952 389 142,805 44 8,984 
1953 279 114,173 30 6,850 

Total 79 17,390 

1954 233 75,685 Replaced by 1952 Land 
1955 125 36,287 Settlement and Promotion 
1956 86 36,152 Act 
1957 99 49,867 
1958 73 32,802 Civilian 
1959 73 27,859 No. area 

(acres) 

1960 28 13,72~-
1961 33 13,090 43 26,635 
1962 35 11 ,236 60 25 1 087 
1963 18 8,029 72 27,787 
1964 16 6,001 64 29,192 
1965 6 2,772 31 19,258 
1966 6 1,959 55 32,347 
1967 6 1,844 44 23,538 
1968 ,331 19 7,802 
1969 2 1,013 28 11,840 

Total to 1969 3,537 1,373,686 669 1 ~-289,8651 
= 

1. The columns do not total to 669 and 289,865 as it was 1960 
before the first separation of civilian settlements was 
made and to that date 258 men were settled on 88,678 acres. 

Source Annual Report of the De~rtment of Lands and' Survey. 
Gqvt. Printer, N.Z. (annual series). 
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APPENDIX F 

THE ANNUAL PROFITS AND LOSSES ON LAND DEVELOPMENT BLOCKS 

COMPLETELY SETTLED 

Year Blocks Profit Interest Subsidy 
Ended Settled or Charged 
31/3 Loss 

No. $ $ $ 

1946 8 6~386 12~530 
1947 10 -7~558 32~534 
1948 23 -92~922 22,762 
1949 32 -32,026 13,296 
1950 99 -256,368 71~782 13,588 
1951 110 -387,714 92,114 164,658 
1952 377 -1,038,702 297,918 118,274 
1953 162 -299,928 263,884 n.a. eliminated 

Capital Value 
. Adjustments 

$ 

1954 188 -287,326 204,642 
1955 430 378,824 704,074 173,000 
1956 259 227,878 352,172 141,700 
1957 306 ,741,038 519,066 289,470 
1958 69 '77,514 103,010 61,990 
1959 84 323,294 211,102 120,460 
1960 102 678,584 197,000 119,880 
1961 39 150,822 78,728 60,690 
1962 231 250,726 661,386 142,630 
1963 76 -146,674 183,386 58,150 
1964 23 161,386 20,662 10,380 
1965 52 -524,638 478,024 49,570 
1966 42 -173~332 260,428 66,670 
1967 5 48,320 23 ~ 148 
1968 14 -240,516 111,674 4,840 
1969 78 65,249 640~214 88~040 

~377~683 5,486,710 1,387,470 

Source Annual Re ort of the De artment of Lands and Surve~. 
Govt. Printer, Wellington, N.Z. annual series). 



(1) 
Year Consumers 

Price Index 
(calendar years) 

(1965=1000) 

1936 347 
1937 370 
1938 382 
1939 397 
1940 415 
1941 431 
1942 445 
1943 '455 
1944 464 
1945 470 
1946 474 
1947 488 
1948 527 
1949 536 
1950 566 
1951 629 
1952 678 
1953 709 
1954 741 
1955 760 
1956 786 
1957 803 
1958 839 
1959 871 
1960 877 
1961 893 
1962 916 
1963 935 
1964 976 
1965 1,000 
1966 1,028 
1967 1,090 
1968 1,137 
1969 1,193 

1945-69 Mean 797 

APPENDIX G 

CONSUMERS PRICE INDEX, GOVERNMENT STOCK YIELDS INDEX AND COMPANY SHARES - PRICES AND YIELDS INDEX 

(2) (3) 
Change from Average Yields Change from Yields on Mkto Change from 

Previous year Govt. Securities Previous year Prices of COyo Shares Previous year 
> 10 years (all Groups) 

% (calendar years) % (1960:::1000) % 

3075 1~068 
606 3067 -201 1~122 ,50 ~ 
302 3081 308 1,267 1209 
4.0 4024 1103 1.337 5.5 
405 3061 -1409 1,288 -307 
309 3037 -606 19 2 74 -101 
302 3020 -500 1~228 ":;306 
202 3018 -006 990 -1904 
200 3018 0 00 924 -607 
103 3018 000 883 -404 
009' 3001 -503 842 ~406 

300 3000 ~003 858 109 
800 3003 100 891 308 
107 3 000 -100 920 303 
506 3 007 203 859 -606 

1101 3008 003 858 001 
7.8 3085 2500 1~057 2302 
406 4001 402 1 ,1!t2 801 
405 3098 -007 1~071 -602 
206 4015 403 1,091 109 
304 4.65 1200 1 ~ 158 -3 00 
2.2 4081 304 1,123 -3.1 
405 4095 209 1,218 8.5 
3.8 4085 -200 1,155 -502 
007 4083 -0.4 1,000 -13.4 
'108 5009 5.4 1,143 1403 
2.6 5025 301 1,228 704 
201 5015 -109 1,152 -600 
404 5006 -107 1,067 ":7.4 
2.5 5.10 0.8 1,120 409 
2.8 5.28 3.5 1,250 11 06 
6 0 0 5.50 402 1,433 14 06 
4.3 5.53 0.5 1,238 -1306 
409 5054 0.2 1.068 -13~'7, 

305 4.36 2.5 1,073 0066 

( 4) 
Share Price Change from 

Index previous year 
(all Groups) 
(1960:::1000) % 

380 
, 384 100 

359 ~605 
342 -407 
359 5 00 
360 003 
363 008 
422 1603 
460 9 00 
484 502 
53~ 1003 
564 506 
546 -302 
527 ~305 

592 1203 
646 901 
534 -1703 
533 002 
612 1408 
650 602 
670 301 
731 901 
691 -5.5 
783 13.3 

1,000 27.7 
969 -301 
963 -006 

1,090 13.2 
1,253 1500 
1,245 -006 
1,153 -70~ 
1,031 -10.6 
1,233 1906 
1.534 24.4 

823 5.74 

Sources (1 )a Department of Statistics: Consumers' Price Index (all groups) Long-Term Linked Series 'N.Z. Official Year Book 1969p0685~ Govto 
Printer, Wellington. N.Z. 

b 
(2) 

(3)a 

b 
(4)a 

Department of Statistics: Consumers' Price Index, All Groups Monthly Abstract of Statistics; monthly data, Govto Printer, Wellington. NoZ. 
Reserve Bank of N.Zo~ Share Prices and Interest Rates. Bulletin previously published in Statisticsl summary: monthly data, Reserve Bank 
of N.Z., Wellingtono 
Department of Statistics: Index Numbers of Yields on Market Prices of Company Shares: Index Numbers of Divident Yields on Market Prices of 
Company Shares. Supplement to June 1963. Monthly Abstract of Statistics, Govt. Printer, Wellington. ~ 
Department of Statistics: Trend in Interest, etc., Rates (per year basis) Monthly Abstract of Statistics, monthly data, Govt. Printer, Wello ~ 
Department of Statistics: Company Share Price Index Supplement to March 1961 Monthly Abstract of Statistics, Govt. Printer~ Wellingtono 

b Department of Statistics: Summary of Prices and Wages Index Numberso Monthly Abstract of Statistics, Govt. Printer, Wellingtono 
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Regression Analyses:-

Let 

Then 

C.P.I. = Consumers Price Index 

A.Y.G.S. = Average Yield on Government Securities Index 

D.Y. = Yields on Market Prices of Company Shares Index 

S.P.I. := Share Price Index 

YRS = Year 7 45 to 69 

** 
Ca)( i) C.P.I. = -848.4 + 28.87 YRS 

(0.68) 

Coefficient as % of mean value = 3 0 6% 

(b)(i) 

** 
0.038 YRS 

(0.001) 
C.P.I. = 88.40 e 

** 
A.Y.G.S. = -2.66 + 0.1231 YRS 

(0.0079) 

Coefficient as % of mean value = 2.8% 

(cHi) 

** 
0.0298 YRS 

(0.0022) 
A.Y.G.S. = .7791 e 

** 
D.Y. := 142.98 + 16.32 YRS 

(2066) 

Coefficient as % of mean value = 1.5% 
** 

0.016 YRS 
(0.002) 

D.Y. = 436 e 

** 
S.P.I. = -1316.84 + 37.54 YRS 

1 (3.21) 

Coefficient as % of mean value = 4.6% 

( ii) 

** 
0.045 YRS 

(0.003) 
S.P.I. = 60.19 e 

R2 = 0.99 

R2 -_ 0 91 e 

R2 -_ 0 89 • 

R2 _- 0 62 • 

R2 -_ 0 64 • 

R2 -_ 0 86 • 

2 
R = 0.90 

** denotes significant at the 1% level. 

Figures in brackets are standard errors of coefficients. 



APPENDIX H 

DEVELOPMENT CAPITAL SPENT ON LAND DEVELOPMENT 

BLOCKS FOR FINANCIAL YEARS ENDED 31 MARCH 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

TOTAL 

$ 

344,184 
815,856 

1,689,014 
1,491,858 
2,518,800 
4,367,208 
4,186,410 
4,435,126 
5,798,320 
5,546,404 
4,914,228 
5,355,820 
4,567,674 
4,663,108 
4,678,072 
4,302,132 
4,750,506 
4,994,952 
5,556,828 
5,481,632 
5,814,744 
6,203,358 
6,150,522 
6,79 1,037 
7,024,210 

$112,442,003 

Total 1945 to 1968 $105,417,793 

Source 

= 

N.J.S. Lee, Assistant Chief Accountant, Department 
of Lands and Survey, pers comm. 
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APPENDIX I 

THE GROUPING OF DEVELOPMENT BLOCKS BY THE DEVELOPMENT 

CAPITAL SPENT PER FARM DEVELOPED AND SET'rLED 

Development Capital No o of Development Net Area No. of Total Development 
$/Farm Settled Blocks Period Settled Farms Development Capital/ 

Average No. Settled Capital $ Acre 
Years 

0 to 999 82 1073 81~047 166 50~286 0062 
1~000 to 1~999 31 2.26 54~464 81 1159592 2012 
29 000 to 29999 25 1096 21 9731 81 160 9556 7039 
39 000 to 39999 38 2.45 78~297 124 381 9502 4.87 
49 000 to 49999 48 2073 5(:;9 410 156 721 9194 12q78 
5,000 to 5,999 52 208? 91 9 26 7 180 9939393 10088 
6,000 to 6 9 999 45 3.18 100,588 158 190379738 10032 
79 000 to 79999 47 2094 64 9 255 164 19223~086 19003 
8 9 000 to 8 9999 42 3.76 76 9 982 165 194069102 18027 
99 000 to 99999 29 3079 35,622 109 19 0399 060 29017 

10 9 000 to 10,999 14 4.93 16,444 73 760 9260 46023 
11,000 to 11,999 16 3088 40,649 60 694,932 17010 
12,000 to 12,999 16 3094 26,887 66 818,942 30046 
139000 to 13,999 15 6033 34 9 166 71 9759 616 28056 
14,000 to 14,999 12 7033 259540 70 1,022 9909 40005 
159000 to 15,999 7 4014 21 941 9 31 487,634 22077 
16~000 to 16,999 7 6014 249884 44 722,718 29004 
179000 to 17,999 6 5033 13,250 23 403,560 30046 
18 9000 to 18,999 5 6040 79 254 25 471 9608 65 q 01 
199 000 to 19,999 4 4~75 59931 12 2339566 39~38 
20,000 to 20,999 2 5000 49 609 6 122,640 26.61 
21,000 to 21~999 2 6 000 19 246 6 131,154 105026 
22,000 to 229999 2 11.00 5,608 6 132 9 064 23055 
239 000 to 23,999 4 10 000 239703 65 1 9 514,216 63.88 
249000 to 24,999 3 12033 38 9 067 126 3,,124 9906 82009 
25,000 to 259999 .' 1 5.00 39 049 2 51,600 16092 
26 9 000 to 26,999 1 5 000 19 880 3 79,648 42037 
279 000 to 279999 4 7075 11,461 27 738~364 64 042 
28,000 to 28,999 2 8000 11,056 17 479,988 44041 
29,000 to 29,999 1 1000 241 2 58 9 836 244013 
30,000 to 30,999 2 6 050 12 9946 3 91,240 7005 
31~000 to 31,999 1 9 000 1,229 2 62 9902 51018 
32 9000 to 32 9999 1 11000 39 81 9 5 162 9 882 42065 
339 000 to 33,999 0 
34,000 to 34,99'9 1 9000 59588 10 347,910 62026 
35,000 to 35,999 0 
36,000 to 36 9 999 0 ...:. 

[\) 

379 000 to 379999 1 9000 19 177 3 112,692 95.75 \.0 

38 9000 to 38 9999 2 8 000 39971 10 382;9.32 96043 
399 000 to 39 9999 1 9.00 39 185 2 78~074 24051 

40,000 16 12.94 4.39 194 73 3'j836~372 88082 
.. ~_. ~._o= ... """,.., 

TOTALS 588 3070 'l j 0539'i16 2> 191 25?228 9 649 23096 
~.::.="",~=-",-,-"",-,-=<:::; 



APPENDIX J 

THE GROUPING OF DEVELOPMENT BLOCKS BY 

'DEVELOPMENT PERIOD I 

Development Noo of Net Area No. of Total Development Development 
Period Yrs. Blocks Settled Farms Development Capital/ Capital/ 

Settled Capital $ Acre Farm 

1 88 97~645 163 511~945 5.24 3 ~ 141 
2 150 182~987 407 1~8639338 10.18 4~578 
3 132 196~314 409 2~936~640 14.96 7 ~ 180 
4 85 151~901 330 2~648~396 17.44 8,025 
5 49 124~876 210 2~245~504 17.98 10~693 
6 26 52~373 123 1~718~574 32.81 13,972 
7 10 34 ~ 132 46 576 ~ 166 16.88 12,525 
8 7 31,431 48 734~860 23.38 15~310 

9 16 37~545 56 1 ~ 308,136 32.27 21 9637 
10 3 16~977 46 888,990 52.36 19,326 
11 4 13~343 17 709~756 53.19 41,750 
12 2 4~990 10 313,244 62.77 31,324 
13 4 6,600 16 460,336 69.75 28,771 
14 5 24 9253 57 1,798,036 74.14 31,544 
15 
16 4 10,524 32 1~2229678 116.18 38~209 
17 1 1 ~560 4 188~054 120.55 47~014 
18 ·1 1~680 3 281~418 167.51 93,806 
19 2 21,731 70 1,5379 196 70.74 21,960 
20 1 8~110 26 383~963 47.34 14~768 
21 1 34 ~ 144 18 2,931,112 85.85 24~840 

TOTALS· 591 1,053,116 2 ~ '191 25~258,332 Avo 23.98 Av. 11,489 
"tiS : 

6 to 21 yrs 87 299,393 672 15,052,519 Av. 49.95 Av. 22,592 
% of Totals 15% 28% 30% 60% ~ 

\..N 

* Note The difference in the totals from Appendix I are the result of the 0 

inclusion in this table of 3 blocks involving $29~686 development 
capital which were not settled as farms. 
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APPENDIX K 

A LISTING OF BLOCKS WITH A 'DEVELOPMENT PERIOD' ------
OF MORE THAN FIVE YEARS 

1 • Auckland ----

Develop- Name Net Area Farms Settled $ Develop-
ment Settled ment 

Pe,riod Capital 
Years 

6 Kokopu 2~029 15D 283,116 
6 Mauku 592 7D 88,762 
6 Katikati 1,045 28 1D 49,522 
6 Kumi** 336 3D 26,736 
6 Whangapoua 2,136 12D 172,668 
6 Awaroa 617 5D 52,886 
6 Riponui 912 5D 62,242 
7 Redcliffs 1,975 68 210,748 
8 Kerikeri Inlet 923 1S 1D 100,248 
9 Valley* 333 1D 22,182 
9 Tauraroa 2,396 48 93,118 

10 Tikokopu 6,826 118 9D 326,576 
13 Parau Bay 2,433 48 4D 306,652 
14 Hakaru 2,982 78 1D 334,918 
14 Kaira 3~554 88 346, Lf20 
16 Taipa 1~856 38 284,934 
17 Puketoitoi 1,560 28 1D 188,054 
18 Waipu 1,680 38 281~418 

18 Blocks 34,185 518 65D 3,231,200 
--- ----

20 Te Kuiti 

6 Oparure 1,964 48 54,162 
7 Waynes* 215 1D+8 11,538 
7 Oniao 693 28 21 ,126 
7 Rangaragai * * 3,780 78 LfD+8 51,582 
8 Tuhua 4,477 78 121,258 
9 Hirata 1,229 2S 62,902 

11 Koromiko ~,241 58 '202,948 
14 Pamotu 5,805 68 5D+8 153,292 
19 Newstead 1 ,171 10D 10th 161,,304 

--
9 Blocks 23,575 338 10D 10D+8 10th 840,112 

--- ---
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3. Rotorua Net area Farms Settled Development 
Settled Capital 

$ 

8 Mamuka 645 2S 43~818 
9 Waikora** 1,902 3D 1D+S 40th 44~260 
9 Ngongotaha* 282 10th 14~768 

14 Roydon Downs 5,793 12S 8D 544,780 
19 Ataimuri 20,560 32S 27D 1 ,375',892 
21 Maraetai 34,144 50S 68D 2,931~112 

----
6 Blocks 63,326 96S 106D 1D+S 50th 4,954,630 

-- --- -- ------

4- • Gisborne --...... ---

6 Rere Falls 2,537 3S 58,300 
6 Hokoroa 4,156 3S 56,880 
8 Mahaki 10,583 15S 300 ~ 122 
9 Puha 2,363 3S 83~004 
9 Ahimanui 3,185 28 78,074 
9 Kawatiri** 2,572 28 1D 1 int 29,698 
9 Hakanui 5,243 58 110~044 

-10 Rakaukaka 1,942 28 7D 30th 166~496 
11 Mangapeka 613 18 3D 123~720 

----
9 Blocks 33,194 368 11 D 1 int 30th 1,006,338 

--- ------

5. ~es B~ 

6 8naddon 2~401 48 82,160 
6 Mt. Cameron** 2,002 3S 21 A42 
6 Mt. Hassall** 3,367 2S 3civs 43,616 
8 Rushden 349 4D 75,864 
9 Holt-Ball-Clear* 0 23,344 
9 Rotohiwi 5,588 10S 347,910 

10 Te Awa 8,209 148 395,918 
11 Ridgemount 4,670 4s 220,206 
14 Huiarangi 6,119 108 418,626 
16 Brookfields 5,007 9S 390~866 

-----
10 Blocks 37,712 56S 4D 3civs 2,019,952 

---- ----



133 

6. Taranaki Net area Farms Settled Development 
Settled Capital 

$ 

6 Opua 503 4D 55,212 
6 Kiore 946 28 60,292 

2 Blocks 1,449 2S 4D 115,504 

7. Wellington ,. 

6 Nukumaru** 356 5D 41,504 
6 Ruamahanga** 4,350 7S 2D 73,796 
6 Kahu* 466 15 9,738 
7 Whitounui** 920 14D 126,608 
8 Matai** 374 5D 43,212 

12 Parewanui '3,053 7S 169,582 
13 Pakekaka* 1,843 1S 48,012 
13 Newton Lees 1,959 4s 2D 83,670 
16 Ngai 1,103 17D 176,442 
20 5antoft 8,110 8s 18D 383,963 

10 Blocks 22,534 28s 631; 1,156,527 
-- -----

8. Marlborough 

7 Blairich* 12,000 13 30,948 
7 Upton** 6,020 5S 34,668 _ .. -_ ............. 

2 Blocks 18,020 6" ,,) 65,616 _ ..... _" ........ ", ........ , ... ---

9. Nelson ---

Saxton** 58 1D 10th 0 

10. Canterbur;[ 

. ~ ,," 6 Hinds 1 ,211 3int 58,628 
6. Rosehill 3,517 4s 58,292 
6 Chatterton 2,847 33 8Lr,070 
6 Cressy 1,200 3int 53,450 
6 Wingfield * * 1,506 3int 28,556 
7 Hachthorne* 312 1 int 18,648 
7 Henleys** 181 2civs . 1,572 

13 Newlands* 365 1 int 22,002 
--- ---

8 Blocks 11 ,139 75 2civs 11int 325,218 
--- ----
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11. Otago Net area 
Settled 

Farms Settled Development 
"Capital $ 

7 
11 

Spylaw 
L~char 

2 Blocks 

8,036 
3,819 

5S 
5S 

11,855 10S 

68,728 
162,882 

231,610 

1? • Southland 

6 Maranui 2,274 6s 70,348 
6 Drumfern·· 7,359 5S ,47,722 
6 Robin Hood·· 1,744 3S 29,474 
8 Hokonui·· 14,080 98 50,338 
9 Kapuka 1,676 3S 171,156 
9 Peebly Hills 1,177 3S 112,692 
9 Pukewao 4,294 6s 82,812 
9 Wairoto 5,247 2S 32,172 

12 Otakau 1,937 3S 143,662 
16 Waituna 2,558 5S 370,436 

10 Blocks 42,346 45S 1,105,812 

N.Z. Totals 

less 

less 

Balance 

TOTAL 

87 Blocks 299,393 370S 264D 11D+S 150th 15,052,519 

• 

===== 
12int 

Blocks with less than 2 farms settled and not 
considered for further study. 

9 Blocks 15,816 3S 1D 1D+S 10th 201,180 
= == =-- =---= 

2int 
-

** Block involving less than $10,000 development capital/ 
farm. With such a low figure for development capital 
they are considered as "resettlement" rather than 
Hcreation" bloc'\<s. 

17 Blocks 50,907 43S 34D 5D+S 100th 689,784 
=== --

4int 

Deve'loEment Case Stud~ Blocks: 

61 Blocks 232~670 324S 229D 5D+S 40th 14,161,555 
==== '= = 

6int 



Blocks 

AUCKLAND 

Kokopu 
Mauku 
Katikati 
Whangapoua 
Awaroa 
Riponui 
Redcliffs 
Kerikeri Inlet 
Tauraroa 
Tikokopu 
Parau Bay 
Hakaru 
Kaira 
Taipa 
Puketoitoi 
Waipu 

APPENDIX L 

DEPARTMENT OF LANDS AND SURVEY LAND DEVELOPMENT BLOCKS: 

SUMMARY OF FINAL DISPOSAL ACCOUNTS 

Land & Improvements 
Alcs Profit or Loss 

($) 

-84,903.52 
-12,882.00 
-8,637.18 

-67,668.03 
-29,055.32 
-29,334.00 
-49,253.88 
-52,003.53 
-29,529.70 
-71,657.70 

-137,428.22 
-140,610.83 
-148,618.35 
-175,304049 
-78,598.27 

-206,194040 

-1,321,679.42 

Seasonal Livestock 
Alcs Profit or Loss 

($) 

905.79 
-6,574.00 
-4,161.90 

-10,628.10 
-930.32 

-4,800.00 
-3,669.18 

-11,212.01 
79,653.61 
18,373.88 
30,002.78 
16,502.87 
44,586.43 
77,142.88 
11,326.91 
13,208.72 

279,490.74 

Treasury Interest 
Charged 

($) 

-21,761.68 
-10,150.00 
-5,610.92 

-15,394.29 
-8,313.31 
-6,026.00 

-19,663.13 
-21,683.19 
-58,616~69 
-60,683.20 
-79,332.32 

-103,856.93 
-112,261.60 
-103,211.32 
-57,174083 

-118,769.26 

-802,508.67 

Overall Accounting 
Profit or Loss ($) 

-105,759.41 
-29,606.00 
-18,410.00 
-93,690.42 
-38,298.95 
-40,160.00 
-65,247.83 
-62,474.71 
-8,492.78 

-113,967.02 
-186,757;76 
-227,964.89 
-216,293.52 
-201,372.93 
-124,446.19 
-311,754.94 

-1,844,697.35 

cont'd. -" 
'vJ 
\Jl 



TE KUITI 

Oparure -29,486.00 80,576.00 -12,338.00 38,752.00 
Onaio -7,839018 41,125.66 -6,433.63 26,852.85 
Tuhua 4,377093 19,943.59 -29,343.80 -5,022.28 
Hirata -33,314 011 22,720.03 -23,655033 -34,249.41 
Koromiko -7,488.61 210,058.46 -70,823.94 131,745091 
Pamotu 11,290.10 114,314.05 -43,842.27 81,761.88 
Newstead -531067 15,743.57 -42,709.01 -27,497.11 

-62,991.54 504,481.36 -229,145.98 212,343.84 

ROTORUA 

Mamuka -18,692.00 526.00 -502.00 -18,668.00 
Roydon Downs -163,664.16 13,429.11 -193,612.10 -343,847.15 
Ataimuri -324,389008 606,6'15.26 -280,124.63 2,101.55 
Maraetai -576,826.35 790,234.90 . -574,559.76 -361,151.21 

-1,083,571.59 1,410,805.27 -1,048,798.49 -721,564.81 

GISBORNE 1: 

Rere Falls . -33,499.47 81,406.84 -17,706.82 30,200.55 
Hokoroa -18,850.00 136,844.00 -7,698.00 110,296.00 
Mahaki -102,313.19 323,948.94 -44,588.34 177,047.41 
Puha -32,312.88 101,577.72 -23,148.31 46,116.53 
Ahinanui -43,985070 88,296.21 -18,491.32 25,819.19 
Hakanui -57,546.00 107,044.00 -1,698.00 47,800.00 
Rakaukaka -3,590.00 156,886.00 -13,878.00 139,418.00 
Mangapeka -48,745.78 22,776.25 -22,421.37 -48,390.90 

-" 

-340,843.02 1,018,779.96 -149,630.16 528,306.78 
\.N 
0\ 

contid. 



HAWKES BAY 
.. 

Snaddon -59,878.61 
Rushden -8,554.68 
Rotohiwi -118,133.74 
Te Awa -139,662.34 
Ridgemount -176,687. 47 
Huiarangi -115,248.83 
Brookfields -184,653.99 

-802,819066 

TARANAKI 

Opua -10,735.33 
Kiore -34,272.00 

-45,007.33 

WELLINGTON 

Newton Lees -57,515.43 
Ngai -33,596.06 
Santoft -91,137098 
Parewanui 27,702037 

-154,547010 

74,197.35 -24,906.68 
33,845.59 -16,252.13 

257,775.99 -63,526.51 
242,936.11 -63,950.62 
94,758.09 -56,138.49 

201,525.36 -86,661.25 
231,270.03 -146,001.18 

1,136,308.52 -457,436.86 

20,282.24 -10,347.93 
50,146.00 -15,982.00 

70,428.24 -26,329.93 

44,474.83 -27,262.88 
65,154.66 -25~713.16 

430,847.23 -51,268.65 
261,779.59 -72,017.50 

802,256.31 -176,262019 

-10,587.94 
9,038.78 

76,115.74 
39,323.15 

-138,067.87 
-384.72 

-99,385.14 

-123,948.00 

-801.02 
-108.00 

-909.02 

-40,303.48 
5,845.44 

288,440.60 
217,464.46 

----
471,447.02 

I 

contid. 

-' 
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CANTERBURY 

Cressy -15~605.80 -14,889.50 -5,822.00 -36,317.30 
Chatterton -22,227054 -3,685.33 -20,484.00 -46,396.87 
Rosehill 27,223.32 110,690.68 -16,888.00 121,026.00 
Hinds 16,415.77 7,336.23 -13,002.00 10,750.00 

5,805.75 99,452.08 -56,196.00 49,061.83 

OTAGO 

Lochar -45,615.23 -1,695.84 -28,752.61 -76,063.68 
Spylaw -15,694.49 67,990.48 -20,747.13 31,548.86 

-61,309.72 66,294.64 -49,499.74 -44,514.82 

SOUTHLAND 

Maranui 9,174.63 51,583.37 -19,488.00 41,270.00 
Wairoto -6,860068 57,606.68 -11,836.00. 38,910.00 
Peebly Hills -21,184.42 15,312.42 -14,190.00 -20,062.00 
Pakewao 23,568.30 96,679.70 -23,006.00 97,242000 
Otakau -7,553.88 90,583048 -39,717.92 43,311068 
Waituna -233,540000 46,387017 -46,693000 -233,845083 
Kapuka -63,160014 44,071063 -43,185.68 -62,2740 19 

-299,556019 402,224045 -198,116.60 -95,448034 

N.Z. TOTALS -4,166,519082 5,790,5~1.57 -3,193,924.62 -1,569,922.87 

-" 

Notes (i) Where final disposal accounts had not been prepared by the Department they were \.N 
00 

constructed from the financial accounts and supporting data. 

(ii) Seasonal and livestock accounts were adjusted for the removal of Treasury 
interest charged. 



APPENDIX M 

LANDS AND SURVEY LAND DEVELOPMENT RESULTS 

(A) Net Present Values. 
(Current prices) 

LR.R. Development 3% 
N.P.V. to the beginning of DeveloEment 

4% 5% 6% 
Capital $ 

OTAGO 

Lochar -7.7 162,719.06 -54,936.20 -55,991. 70 -56,717.14 -57,161.40 
Spylaw 6.2 68,238.79 19,044.67 12,506.37 6,590.58 1,239.28 

CANTERBURY 

Cressy -24.9 53,750.34 -32,029.60 -31,651.56 -31,259.38 -30,855.79 
Chatterton -5.6 84,516.88 -42,272.08 -45,228.96 -47,891.86 -50,286.07 
Rosehill 17.0 58,292066 92,305.13 81,800.79 72,109036 63,164.85 
Hinds 5.8 59,318.12 9,083.63 5,597.26 2,440.25 -417.31 

SOUTHLAND 

Maranui 8.4 70,347.32 31,791.97 24,662.25 18,132.69 12,153.23 
Wairoto 11.2 32,173.33 32,907.35 27,214.18 22,103.37 17,512.32 
Pebbly Hills -3.9 112,691.66 -24,091.21 ~25 ,682.18 -26,964.22 -27,977.73 
Pukewao 1204 82,811067 74,004.78 61,876.75 51,064.42 41,422075 
Otakau 7.1 143,662087 52,204.11 35,957093 22,166.83 10,475.28 
Waituna -10.4 368,929.74 -200,119.65 -195,891.54 -191,1700-10 -186,102.00 
Kapuka -1.9 200,072.04 -38,577.53 -43,843.70 -48,430.90 -52,415002 

AUCKLAND 

Kokopu -12.6 278,201.07 -104,999.16 -106,851.04 -108,355.75 -109,544.92 
Mauka -704 88,597.22 -29,732050 -31,122059 -32,345071 -33,417.43 ~ 
Katikati -5.2 50,239.71 -15,852.60 -16,909.12 -17,834.94 -18,643.19 \.0 

,Whangapoua -14.7 177,666.01 -79,437.25 -79,840.72 -80,074.21 -80,157.76 
contid. 



, 
AUCKLAND cont'd. LR.IL $ 3% 4% 5% ? 6% 

Awaroa -19.1 52~501.82 -30~149.95 -30~077.59 -29,968.03 -29,825080 
Riponui -23.0 62,643.09 -36~552.80 -36~318061 ~36~056.86 -35~771.20 

Redcliff.:-; -6.2 210,593.99 -61,463.69 -64 ~ 159 099 ~66~384.54 -68~191.47 
Kerikeri Inlet -10.3 101,534.72 -51~380.11 -52,646005 -53,7160 13 -54~610036 
Tauraroa 2.9 105,577.39 -1~144.49 -13~919028 -24,965.08 -34,508.46 
Tikokopu 0.5 326,635.22 -37,579066 ~49~073083 -58,819.19 -67,055.59 
Parau Bay -6.7 306,604.70 -128,545036 -133~117,,55 -136,799.80 -139,705.31 
Hakaru -6.9 335,784 0 35 -155,070.17 -157,878070 ~159,610.41 -160,441.73 
Kaira -4.4 3579356.45 -140,821.15 -147 9 777013 -153,106.22 -1579 055.67 
Taipa -5.7 284,933.79 -122,270.23 -126 9812007 -130,325.11 -132,962.08 
Puketoitoi -6.4 145,334.84 -76,575.18 -77,015.32 -76 9883.63 -76,297.40 
Waipu -15.5 309,422.66 -186~313.21 -179,537.51 -172,931.62 -166,524,,18 

T£ KurTI 

Oparure 10.9 54~014.05 32,141.87 26,873.69 22,005.46 17,505 .. 35 
Onaio 12.6 23,814081 23,530.57 20,032.20 16,839.22 13,923036 
Tuhua 3.2 1210127014 951.82 -4,685073 -9,702.01 -14,161 0 46 
Hirata 1.5 76,372073 -6,257.83 ~10,057.94 -13,484.55 -16~573,,13 
Koromiko 803 20.5,950.20 86,877.13 65,594 c,26 L16? 942047 30,604.32 
Famotu 705 153,290.28 59,851.79 43,192022 28,664.65 15,988051 
Newstead 004 163,014.84 -29,964.67 ~37?782,,91 ~·44 ,216 .41 -49,514.99 

BOTORUA 

lVIamuka -6.5 43,817.94 -22,852.86 -23,877053 -24,741,,33 -25,642.29 
Hoydon Do··;.;y:s '·3.4 552,210.29 -208,827.44 -225,852091 -240~237.32 -252 9338.89 
Ataimuri 3.5 1,389,129024 28,079051 -27,836.49 -74,360.84 -112,285027 
flaraetai 105 2,939,918050 -158,256.54 . -235,236.28 '-294,712017 -340~028083 

cont'do -' 
+-
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GISBORNE LR.R. $ 3"/0 4"/0 5"/0 6"/0 

Rere Falls 7.9 87,769.04 26,156.00 19,952.90 14,209.45 8,899.48 
Hokoroa 31.7 56,879.60 101,013.69 93,642.12 86,743.74 80,284.66 
Mahaki 10.9 314,473.20 149,431.34 124,581.35 101,738.96 80,729.09 
Puha 8.9 87,825.03 38,820.24 30,470.56 22,945.97 16,166.03 . 
Ahimanu 4.7 78,673. 19 9,492.87 3,744.85 -1,465.65 -6,189 •. ;(2 

24.3 110,785.09 39,195.18 35,525.14 32,144.02 
'~.J 

Hakanui 29,027 ;,,;13 
Rakaukaka 14.2 166,496.38 93,297.02 79,749.12 67,590.31 56,671.74 
Mangapeka -4.5 123,751.22 -36,!;f11.89 -38,567.35 -40,321.08 -41,725.65 

HAWKES BAY 

Snaddon 2.1 86,084.21 -5,408.73 -11,229.17 -16,601.78 -21,560.99 
Rushden 4.5 75,840.40 6,538.97 2,001.02 -2,027.30 -5,600.52 
Rotohiwi 6.8 349,779.31 62,835.19 43,656.09 26,349.81 10,735.91 
Te Awa 4.9 420,603.58 34,617.15 15,503.72 -1,384.29 -16,294.61 
Ridgemount -6.7 243,314.44 -95,424.12 -98,126.57 -100,145.98 -101,582.94 
Huiarangi 3.3 423,682.21 5,022.73 -12,301.91 -26,756.17 -38,765.38 
Brookfields 1.3 472,478.44 -48,312.17 -70,312.45 -88,548.13 -103,598.35 

TARANAKf, 

Opua 3.9 55,560.09 1,986.35 -187.19 -2,219.31 -4,119.45 
Kiore 4.5 60,292.48 6,087.83 1,917.74 -1,940.60 5,510.97 

WELLINGTON 

Newton Lees -2.0 84,287.04 -26,817.24 -29,845.90 -32,361.03 -34,440.22 
Ngai 2.3 176,613.50 -7,646.64 -17,265.92 -25,627.74 -32,903.90 
Santoft 10.3 383,963.67 188,150.80 152,669.21 120,990.83 92,653.15 
Parewanui 10.1 175,036.43 158,471.41 125,854.73 97,421.51 72,631.57 

~ 

cont'd. +-
~ 



LAND DISTRICT TOTALS LR.R. $ 3% 

AUCKLAND -5.8 3~202~627.03 -1~084,705.12 
TE KUITI 6.1 797~584.05 139,363.32 
ROTORUA 1.3 4,925,075.97 -312,069.01 
GISBORNE 11 .1 1,026,652.75 362,903.09 
HAWKES BAY 2.j 2,071,782.59 -60,106.29 
TARANAKI 4.3 115,852.57 5,923.10 
V~ELLINGTON 7.5 819,900.64 260,056.36 
CANTERBURY 4.2 255,878.00 17,005.99 
OTAGO -0.6 230,957.85 -27,239.59 
SOUTHLAND 1.8 1,010,688.63 -45,861.59 

SHEEP SETTLEMEN'I'S 3.0 6 , 154 , 113.42 3,484.92 
DAIRY SETTLEMENTS -3.0 1,130,638.04 -288,094.52 
HIXED SETTLEMENTS 1.3 7,172,248.62 -460,120.14 

NEW ZEALAND TOTAL 1.8 14,457,000.08 -744,729.73 

4% 5% 

-1,071~290.01 -1~049,966.05 
82,286.26 37,224.73 

-433,490.95 -521,665.99 
287,361.12 223,410.45 

-127.477.18 -178,561.74 
1~178.63 -2,427.16 

179,592.89 114,066.97 
2,100.52 -9,772.08 

-31~430.97 -34,614.61 
-72,242.42 -90,742.86 

-225,007.60 -397,783.57 
-304~734.62 -316,492.68 
-653,669.87 -798,772.09 

-1,183,412.09 -1,513,048.35 

60,1 /0 

-1~023~027.21 

1,693.29 
-583,748.02 
169,293.65 

-216,598.92 
-5,124.54 
60,764.17 

-19,138.36 
-36,975.07 

-103,259.91 

-526,508.70 
-324,304.90 
-905,307.33 

-1 ,756,120.9~-

~ 

+
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APPENDIX N 

PRICE INDICES: FARM IMPROVEMENTS, FARM INPUTS, 

FARM OUTPUTS AND AGRICULTURAL COMMODITIES EXPORTED 

Year 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

Mean 

Sources 

Price Index of Price Index Price Index Export Price 
Farm of Farm of Farm Index of 

Improvements Inputs Outputs Agricultural 
Commodit ies 

535 504 406 425 
568 536 409 451 
592 571 457 555. 
621 615 546 667 
679 679 571 641 
690 689 678 742 
740 747 1,054 1,160 
870 875 789 866 
923 912 902 932 
919 923 940 985 
950 966 950 976 
977 990 916 1,000 

1,000 1,000 1 ,000 1,000 
1,037 1,048 901 836 
1,050 1,054 825 871 
1 ,068 1,067 900 964 
1,093 1,096 848 870 
1,108 1 ,113 808 852 
1,125 1,125 844 919 
1 ,136 1,132 953 1,046 
1,163 1,145 962 1,025 
1,226 1 ,191 976 1,019 
1,261 1,232 915 960 
1,293 1,263 937 928 
1,325 1 ,295 960 1,017 

958 951 818 868 

1 • Philpott, B.P. & Hussey, D.D. Productivity 
and Income of New Zealand Agriculture 1921-67. 
Agricultural Economics Research Unit Research 
Report No. 59, Lincoln College, N.Z. 

2. N.Z. Year Book, Govt. Printer, Wellington, N.Z. 
(annW'l;e~ies). 



APPENDIX 0 

DEPARTMENT OF LANDS AND SURVEY PRICE CORRECTED RESULTS 

(a) Price Corrected Results (1957=100) 

N~t Present Values as at 3oL6L44 
LR.R. Development 3% 4% 5% 

% Expendi ture 
$ 

LAND DISTRICT 

Auckland -5.3 3,593,732.21 -1,402,153.77 -1,402,612.05 -1,390,617.34 
Te Kuiti 3.8 872,072.32 56,212.49 -11,939.38 -65,323.45 
Rotorua 1.3 5,296,923.89 -391,275.33 -547,770.37 -662,658.67 
Gisborne 5.8 1,147,193.28 174,045.89 101,288.14 40,956.48 
Hawkes Bay 3.5 2,172,510.91 48,352.48 -48,745.27 -124,225.62 
Taranaki 9.5 112,121.64 32,513.54 23,882.82 16,987.18 
Wellington 3.7 915,164.90 57,024.29 -24,838.37 -90,058.98 
Canterbury 5.8 269,011.87 44,407.87 25,218.39 9,713.36 
Otago -2.6 250,840.20 -66,170.39 -70,326.59 -73,207.66 
Southland 2.5 993,781.84 -23,208.73 -60,929.88 -88,698.90 

New Zealand 1.2 15,623,353.06 -1,472,287.87 -2,018,500.35 -2,428,602.01 

6% 

-1,369,386.47 

-106,962.32 

-744,713.43 

--8,918.42 

-182,246.39 

11,500.43 

-141,722.51 

-2,734.57 

-75,057.15 

-108,741.17 

-2,730,231.87 

-' 
\Jl 
--J 



(b) Price Corrected Results (1945-69=100) 

Net Present Values as at 30L6L44 
LR.R. Development 3% '4% 5% 6% 

Capital $ 

LAND DISTRICT 

Auckland -7.7 3,442,547.61 -1,616,150 .. !+0 -1,577,340.05 -1,532,534.91 -1,483,837.44 

Te Kuiti 1.5 835,385.14 -93,930.51 -137,004.41 -169,551.30 -193,817.72 

Rotorua -1.7 5,074,087.78 -968,492.88 -1,033,447.68 -1,071,761.98 -1,089,614.21 

Gisborne 2.2 1,098,932.04 -45,769.14 -90,313.13 -126,137 .. 38 -154,689.77 

Hawkes Bay 0.2 2,081,115.63 -252,067.98 -302,734.44 -339,034.76 -363,937.37 

Taranaki 5.8 107,404.80 11,883.19 6,584.57 2,478.12 -671.64 

Wellington 1.2 876,664.85 -133,.769.36 -186,864.73 -227,656.01 -258,524.21 

Canterbury 2.2 257,694.82 -11,337.32 -22,863.66 -31,776.41 -38,547.41 

Otago -6.2 240,287.61 -95,664.44 -95,759.60 -95,130.31 -93,940.39 

Southland -0.9 951,974.47 -164,343.79 -179,487.62 -188,499.98 -192,910.86 

New Zealand -1.7 14,966,094.75 -3,371,307.53 -3,620,643.47 -3,780,805.54 -3,871,512.96 
~ 

\Jl 
OJ 
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