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PREFACE 

This report continues the series of papers we have 
published in recent years on the economics of land development 
in New Zealand. Since World War II, the State has played an 
active role in land settlement and development; first for 
returning servicemen and more latterly for civilian settlement. 
The Department of Lands and Survey, which is the official body 
re sponsible for settlement and development, has already settled 
over 4000 farmers on 1 i million acres since the war, and 
currently has a further I million acres under development. 

This research report is based on the purchase and 
development of Hindon Station, in Otago, a property of some 
12,500 acres which the State purchased in 1961. For the 
purposes of analysis, Mr Parkes has assumed that 20 settlers 
would occupy the property in 1970, and has terminated the 
State's role in the land development proces s at that date. In 
a subsequent publication, Mr Parkes will be examining the 
economics of settlement from 1970 onwards. 

Once again, I would like to expre s s our appreciation 
to the Department of Lands and Survey for;:IT1aking their records 
available, and to the appropriate officials who gave their valuable 
time providing information to Mr Parkes. 

B. Po Philpott 

August 1969 
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1. INTRODUCTION & SUMMAR yl 

Agricultural development has played a major role in the 

development of the New Zealand economy over the past century by 

supplying most of the export income required to finance imports. 

Although the importance of the agricultural sector 

within the whole economy has steadily diminished it is still the 

major source of export income. The Agricultural Development 

Conference (1964)2 estimated that a considerable expansion in 

agricultural production was essential if a reasonable rate of 

economic growth was to be maintained over the decade 1963-

1973. The Conference indicated that agriculture would still 

continue for the next 10-20 year s as the major earner of the 

overseas funds required to finance imports. 

The scarcity of suitable land, finance and skilled 

labour and the difficulties of organisation necessitates that 

most of this increase must corne from existing settled farms 

and not from development of marginal or partially developed 
3 

areas. This analysis is concerned with such partially 

developed areas, however. 

1 This paper is based on the author1s M.Agr. Sc. Thesis which 
was supervised by Profes sor J 0 Do Stewart. 
I am indebted to Professor Stewart, Professor B. P. Philpott 
and Dr Ro W. M. Johnson for their helpful comments and 
criticism on the earlier drafts of this paper, however, the 
final responsibility rests with the writer alone. 

2 Report of the Targets Committee (4) p. 10. 

3 See Ward (21) p .. 5 and Parkes (17) p. 2. 
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The land development section of the Department of 

Lands and Survey is re sp6nsible for most of the lar ge - scale 

agricultural land development operations undertaken in New 

Zealand in partially developed areas. At 31 March 1966, the 

area under the Department's control for development and 

farming was 1,717,500 acres, of which 1,121,400 acres will 

ultimately be subdivided and settled as individual farms. The 

Department has already developed and settled 1,617,295 acres 

to 4, 108 farms. Since 1960 the area settled each year has 

fluctuated between 30- 40, 000 acres comprising some 60- 80 
1 

farms. 

This study examines the economics of land 

development undertaken by the State on the partially developed 

Hindon Block, Otago. The study includes both historic and 

projected costs and returns of development and is based on the 

experience of the Department of Land and Survey up to the 

beginning of 1966. 

Recent development trends may well have changed 

from those projected in the study and in view of the devaluation 

of the New Zealand dollar in November 1967 the results presented 

will need to be applied with caution. 

The Hindon block was selected for the case study of 

the economics of departmental land development for two main 

reasons: -

(i) The writer had made previous contact with the 

Department for information on the costs of developing 

this block for agriculture while engaged in an earlier 

1 See (5) Table 7 p. 37. 



(ii) 

], 
study. 

3. 

There are SOITle 421, 000 acres of land of siITlilar soil 

type, contour and production potential, to Rindon on 

the Taieri plateau (see Table 1), ITlost of which is at 

present car:yying between 113 to % of a ewe equivalent 

to the acre. The regional iITlplications of lar ge 

scale agricultural developITlent of the Taieri plateau 

are sufficient in theITlselves to justify a study to 

deterITline whether such developITlent is econoITlic. 

This publication is, however, liITlited to an econoITlic 

evaluation of the costs and returns of land developITlent to the 

DepartITlent of Lands and Survey on the Hindon block and does not 

exaITline the wider iITlplications of land developITlent on regional 

developITlent. The econoITlic s of settleITlent and integrated 

departITlental and po st - settleITlent developITlent will be exaITlined 

in a later publication~. 

The results of the analysis show that the cOII1;pounded 

cost of purchase and developITlent would be $887, 057 in 1970. 

If 20 farITl units are obtained for farITl settleITlent then the 

estiITlated sale value of these farITls would be $965,520. The 

DepartITlent of Lands a.rnd Survey can thus expect to fully cover 

its expenditure over the whole developITlent project. 

In the se calculations it is as sUITled the DepartITlent 

can borrow finance at 5 per cent. In terITlS of the total cash 

flow froITl 1961 to 1970, the internal rate of return or solving 

rate of interest is shown to be 6. 1 per cent. 

1 The land use study undertaken by Ward et al. (22) was 
originally planned to enCOITlpas s both the Maraetai and 
the Rindon developITlent blocks. 



If road expenditure by the Ministry of Works is taken 

into account, the whole developITlent project requires a subsidy of 

$187, 734 froITl central governITlent. The internal rate of return 

would then fall to about 4 per cent. 

In sUITlITlary, expected valuations of the 20 sheep farITls 

to be settl~d in 1970 fully cover the total expenditure, plus interest, 

invested by the DepartITlent of Lands and Survey. 

2. HINDON STATION 

2. 1 De scription of the Area 

Location 

Hindon Station is situated on the Taieri Plateau, 

thirty five ITliles by road froITl Dunedin (fifteen ITliles direct) 

and twelve ITliles by road north of OutraITl. The ITlain servicing 

centre for the area is Mosgiel with the nearest priITlary school 

nine ITliles away at Hindon. 

at OutraITl. 

Topography 

The closest secondary school is 

The Taieri plateau which extends froITl Waitahura in 

the South to the Pigroot road in the North, and froITl PalITler ston 

in the East to Ranfurly in the West, is a rejuvenated seITli-ITlature 

landscape covering SOITle 42 0, 000 acres below the 2, OOOft. contour. 

The area is noted for the long flat-topped ridge s which are dis sected 

by steep-sided i).at-bottoITled gullies. Most of the ridge tops and 

SOITle of the gully bottoITls are cultivable. Of the 420,000 acres 

below the 2, OOOff. <±:ontour 190,000 acres or 45 per cent is suitabte 

for cultivation. The topography of Hindon Station 1:S slightly less 

dissected, approxiITlately two-thirds of its total area being suitable 

for cultivation. Cultivable and non-cultivable areas of the plateau 
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are given in Table 1. The altitude of the plateau ranges f~OITl 900-

2, 000 feet above sea level. Hindon Station being near the southern 

edge, lies between 900 and 1,700 feeL 

CliITlate 

Over the plateau considerable variation in cliITlate 

occurs, with rainfall increasing froITl twenty inches per annUITl 

in the North to nearer thirty inches per annUITl in the South, 

while Hindon receives on average twenty five inches per annUITl 

fairly distributed over the year. A dry period of 1-2 ITlonths 

can occur in January and February. Sunshine hours are siITlilar 

to Dunedin which receives on average 1,730 hours per annUITl. 

Four or five snow falls can be expected each year and frosts 

which are frequent can occur in any ITlonth. The fiIVe ITlonth 

winter is the critical period for feed supplies. 

Geology and Soils 

The geology of the plateau is basically a uniforITl 

forITlation of schist rock, froITl which the soil type s shown in 

Table 1 nave developed. Only three of the soil type s given 

in Table 1 occur on Hindon Station. These are: 

(a) Wehenga Silt LoaITl, which has developed on 

the rolling to easy rolling ridge tops under 

snow tussock which after burning reverted 

to a hard tus sock as sociation. 

(b) 

(c) 

TioITla Silt LoaITl and Stony Silt LoaITl, which 

has developed on the easy rolling to rolling 

ridge rops under a fescue tussock grassland 

vegetation. 

Silver Peaks Silt LoaITl and Stony Silt LoaITl 

,steepland Soils, which have"developed on the 

steep to ITloderately steep slope s under a silver 

and fescue tussock grassland vegetation. 



TABLE 1 

Soil Types on the Hindon Plateau Bel,ow the 2, 000 Foot Contour';< (Acres) 

Soil Type Cultivable Non- Cultivable Total Area 
Area Area 

Wehenga silt loam, rolling phase 72,000 18,000 90, 000 

Wehenga silt loam, hill soils 70,000 105,000 175,000 

Tioma silt loam 18; -000 18,000 

Waipouri silt loam, rolling phase 13,600 3,400 17,000 

Waipouri silt loam, hill soils 15,300 35,700 51,000 

Silver peaks steepland soils 70,000 70,000 

TOTALS 188,900 232,100 421,000 

~:< This table was compiled from information supplied jointly by the Soil 
Bureau, Department of Scientific and Industrial Research and the 
Dunedin Office of the Department of Agriculture. 

0' 
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2.2 The Historical Setting 

Previous Land Use 

During the latter part of the last century Hindon Station 

and surrounding areas were extensively cropped to supply oats to 

the Dunedin m.arket and the signs of previous cultivation can still 

be seen in m.any areas. Because of the low soil fertility:and 

the inferior pasture species available, im.proved pastures soon 

reverted to tus sock. As the m.arket for grain dim.inished and 

the soils becam.e im.poverished, cropping was abondoned in favour 

of extensive sheep farm.ing. With few change s this sytem. of 

farm.ing has continued until recent Hm.es. 

Recent Developm.ent s 

The 12,593 acres 1 which made up Hindon Station were 

purchased on 1 April 1961 by the Departm.ent of Lands and Survey, 

to be developed for intensive civilian settlem.ent. At purchase 

som.e 750 to 800 acres around the hom.estead had been sown in 

im.proved pasture. 

From. discus sion with previous em.ployees and an 

earlier owner, it was found that som.e developm.ent had been 

undertaken as early as 1944 when approxim.ately thirty acre s a 

year were cultivated for winter feed crop and later sown to 
2 

pasture. In 1944 the station was carrying som.e 2,000 ewes, 

1,200 hoggets, 800 wethers and 200 ram.s and killers. Lam.bing 

1 Since 1961 a num.ber of boundary adjustments have been m.ade. 
These adjustm.ents together with an adjacent area of Crown 
land have resulted in a net increase of 598 acres, giving a 
total area of 13.,191 acres. 

2 I am.:indebted to Dr R.W".M. ,Johnson, for' conducting these 
interviews. 
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percentages of 75- 80% were consideired to be good, while wool 

production varied between 5 and 6lbs. per head for mature sheep 

and 4 to SIbs. per head for hoggets. 

By 1952 approximately 300 acres' had been sown in 

improved pasture and stock number s had risen to 4, 500 ewes, 

1,500 hoggets, 120 rams and 20 cattle. Mr Boyd (the owner at 

that time) offered to sell the station to the Department of Lands 

and Survey for civilian settlement, but the offer was declined. 

Mr Boyd then sold the property to Hindon Station Limited which 

continued the development and management policies until the 

Department finally purchased the property. By 1961 stock 

numbers had risen to 5,100 ewes, 1,480 ewe hoggets, 350 wethers, 

176 rams, 180 cows, 35 heifer sand 9 bulls. 

3. THE DEVELOPMENT PROCESS 

3. 1 Methods and Requirements 

Since aquisition by the Department, the following 

development plan has been initiated. Between 600 and 1, 000 

acres are ploughed out of tussock from March through to January 

each year depending on financial allocations and winter feed 

requirements. After being fenced and grazed with cattle, to 

clear the gullies, any areas of scrub are burned. Followi ng the 

winter fallow the land is cultivated and sown with swedes and 

choumoellier (by November) with one ton of lime and two:hundred

weight of borated superphosphate per acre. After the crop has 

been fed off, cattle are again used to graze the gullies in 

preparation for sowing down to pasture the following spring 

(before December) with three hundred-weight of molybdic super-

phosphate per acre. A further two hundred-weight of aerial 
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superphosphate is applied the following spring. Gullies and 

uncultivable areas are oversown by air and receive the same 

fertilizer treatment, When winter feed supplies are adequate 

and sufficient fallow is available some of the area is sown directly 

to pasture. All cultivated and over- sown pasture receives two 

hundred-weight of aerial superphosphate each year and D, D, T. 

prills every third year. Fertilizer costs are given in Appendix 

2.1. 8 and the combined historical (1961-65) and projected (1966-

1970) pattern of land utilisation is given in Appendix 1. 

The carrying capacity of the improved pasture was 

estimated at 2.5 ewe equivalents (E. E. IS) per acre in summer 

and 1. 0 (E. E. 's) per acre in winter, but with the increased 

utilization and availability of plant nutrients as development 

advance s it is expected to increase to 3. 5 E. E. 's per acre in 
1 

summer and to 1.5 E. E. 's per acre in winter by settlernent. 

Similarly the carrying capacity of winter feed crops is expected 

to rise from ten to twenty E. E. 's per acre as better fallow and 

fertilizer treatments are applied. Where the area of crop;is.~ 

sown on land previously developed. carrying capacitie s are 

expected to rise to thirty E. E. 's per acre. 

The tussock carrying capacity was estirnated at 0.5 

E. E. 's per acre in surnmer and 0.3 E. E. 's per acre in winter 

while over - sown gullie s are expected to rise as developrnent 

proceeds from 1.25 to 1.75 E.E. 's in summer and from 0.5 

to 1.0 E.E.'s in winter. 

Shepherding requirements during development ar e 

based on one shepherd to two thousand ewes. Larnbing percentages 

1 For a review of the ewe equivalent system see 1. E. Coop, "The 
Ewe Equivalent System". Canterbury Charnber of Commerce 
Agricultural Bulletin, September 1967. 
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from the Ronmey ewes have fluctuated from 75 - 900/0 depending on 

seasonal conditions, and calving percentage s of the Aberdeen 

Angus cows have fluctuated from 62-910/0, a severe outbreak of 

brucelosis being the cause of low percentages in 1964 and 1965. 

Death rates have varied in sheep from 2. 5 - 60/0 and 

In cattle from 3 - 70/0. Wool production per sheep shorn rose 

steadily from 8. 21bs. per head (1961/62) to 9. 7lbs 0 per head 

(1965/66). In order to evaluate the completed development 

programme, projections of likely future stock performances 

were made. 

Ewe numbers, which had reached 14,257 on 30 June 
1 

1966, are expected to increase to 23,094 ewes by 30 June 1969 

a 21 % per annum average compound rate of increaseo Cattle 

numbers have fluctuated widely over the past five years. Seasonal 

conditions, high prices of replacement and saleable stock and 

uncertainty about the importance of cattle in the development 

process led to a temporary decline in cow numbers in the 1964/65 

season. The breeding cows on hand at the beginning of the season 

are expected to increase to 500 by settlement. 

It is departmental policy to subdivide development 

blocks when ewe numbers exceed 10, 000. The subdivision of 

Hindon into two blocks was delayed in the projection to 1966/67 

(14,000 ewes) because of the high managerial ability of the 

existing manager 0 

The additional fencing required during development 

for adequate stock control is estimated at 0.67 chains per acre. 

1 Pressure for early settlement and uncertainty of production 
levels after settlement have precipitated the subdivision 
of two trial units which were to be settled in the 1967/68 
season. 
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This estimate was based on the records for the 7, 182 acre s 

developed by the end of the 1964/65 season. The housing 

requirement during the development period is based on the labour 

requirement. The eleven houses provided for development staff 

are of approximately 11-1200Csquare feet and are identical to the 

nine provided at settlement. A combined garage and implement 

shed is provided with each house. The original shearing shed 

by the homestead has five stands, but the three additional sheds 

required during development have three stands and the sixteen 

provided for settlement will only have two stands. 

3.2 

_Glimate 

Problems of Development 

The five months in winter when little or no growth 

oc cur s cause, a considerable imbalance of ~production. As 

development advances the fertility of the improved pastures 

should increase allowing growth to continue longer in the autumn 

and to commence earlier in the spring by about two to three 

weeks. Even so, extensive areas of winter feed crops and hay 

will need to be grown each year because unseasonable weather 

can occur at any time and the as sociated frosts and cold periods 

considerably reduce pasture growth. The three or four substantial 

falls of snow experienced each year (drifts of up to fifteen or twenty 

feet deep have occurred in some gullies) cause drastic stock losses 

unless adequate supplies of supplementary feed supplies are 

available. 

The cold winds which sweep the plateau during the 

winter and early spring make shelter a high priority after 

settlement. It will be especially important for lambing. 
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Stock Health 

Heavy losses among the ewe flock from sleepy sickness 

(pregnancy toxaemia) have resulted from the feeding of supplementary 

crop s for long periods over winter. Until, autumn- saved pasture 

can be kept this will continue to be a major health problem. A 

severe outbreak of brucelosis in the beef cow herd has meant very 

low calving percentages in recm t years. The inCidence of this 

disease should decline allowing better calving percentages to be 

obtained as development proceeds. Selenium trials on the ewes 

and lambs gave significantly higher growth rates in the lambs. 

This is the only nutrient deficiency that has been found. 

Weeds 

The Hindon area is remarkably free from pasture weeds. 

The major weed of any consequence at the moment is manuka scrub 

with some six hundred acres existing on the block. However as 

soil fertility: builds up and pasture renewal becomes more frequent 

some pasture weeds can be expected. 

problem in winter feed crops. 

Labour 

Sorrel is occasionally a 

The isolation from urban amenitie s and the absence of 

good local schooling has limited the supply of good farm labour, 

especially married men, during development. Thi swill rem ain 

a major problem unless wide scale intensive farm development 

occurs in the region increasing both population and servicing 

facilitie s. 
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4. THE ANALYTICAL FRAMEWORK 

4.1 The Criteria Selected 

The probleITl of choosing the ITlost appropriate criteria for 

use in project evaluation has been widely discussed in the literature. 

The criteria used in this study are the saITle as those used by Ward 

et al. (22) and discus sed in ITluch greater detail by Parke s op cit. 

The two criteria selected are based firstly on a cOITlparison of the 

net cost of developITlent and the sale price of the farITls and secondly 

the rate of interest earned on the developITlent eKpenditure. 

The cOITlpounded net cost of developITlent was deducted 

froITl the valuations of the settleITlent units to deterITline whether 

developITlent was profitable at the intere st rate used, developITlent 

being profitable when the difference was positive. Secondly, the 

upper liITlit of developITlent profitability was obtained by calculating 

the internal rate of return of the resulting cash flows. 

4.2 The Relevant Viewpoint 

This study basically exaITlines the econoITlics of large

scale developITlent frOITl the viewpoint of the DepartITlent of Lands 

and Survey. DevelopITlent is also exaITlined froITl the nation IS 

viewpoint to see if settleITlent unit valuations are subsidie sed. 

The procedure s iollowed are set out in detail in the next chapter. 

4.3 The Method of Analysis
2 

The case study approach based on the results obtained 

1 A review of the probleITls involved and the ITlatheITlatical liITlitations 
of investITlent criteria is given by the following: Lutz (10), Hildreth 
(8), Lutz and Lutz (11), Boulding (2; & 3), McKean (14), Eckstein (6; 
& 7), Hirschliefer (9), Maas et al. (12), Tiechroew et al. (19, & 20) 
& Parkes (17). 

2 For a review of the ITlethods of analysing agricultural developITlent see 
Ward (21), pp. 7 -24. 
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and expected on the Hindon Development block was used in this study. 

A full historical study was not possible as agricultural development 

of the block has not been completed. The historical records of 

development for the period 1961-65 were available and incorporated 

in the analysis, but from 1965 onwards estimates by departmental 

officers were used as a basis for projections to settlement at 1970. 

The development budget was then treated as a projection analysis 

viewed from. the base year of 1960/61. 

When considering either the national or private view

points, the econom.ics of intensifying agricultural production can 

be calculated only when the relevant mar gina 1 or;additional costs 

and returns which result from that development have been isolated. 

Ward (21) has shown that the results obtained when total production 

figures (including the level produced before additional development 

was undertaken) are analysed, can give misleading results. 1 

The problem in practice is to determine what are the 

additional costs of and returns from development. This requires 
2 

the derivation of a hypothetical 'pre-development surplus' i. e. -

the level of net income which would have been earned in the absence 

of the development programme. This net income stream is derived 

by deducting from the pre-development level of returns the operating 

1 Opcit. p.16-17. 

2 The importance of the pr e - development surplus in evaluating plans 
for additional development is discussed by:R.-'W, M. Johnson, 
Research notes on discounting and budgeting. Agricultural 
Economics Research Unit, Lincoln College, New Zealand. 
Unpublished Agricultural Economics Paper No. 386. 
See also Ward (21), p. 15 and Parkes (17), Section 6,3.2, 
p. 62. 



15. 

costs both sufficient and necessary to maintain the status quo. The 

budget used to derive the pre-development surplus must not contain 

elements which would lead to changes in the levellof production. 

Once the pre-development surplus is derived it then becomes a pivot: 

for establishing the net costs and returns of the developments plan 

over timeo 

4.4 Derivation of the Pre-development Surplus 

Before the economics of State development on Hindon 

could be evaluated the pre -development level of net income had to 

be established. This level is the net income the State could have 

received, after purchase, without undertaking any further improvement 

on the property but adequately maintaining the existing productive 

as set. To derive the pre-development net income a detailed budget 

had to be constructed. 

Stock Carrying Capacity and Reconciliation 

The method for estimating stock carrying capacity 

involved estimating the pattern of land use and multiplying the 

area of each clas s of land with the estimated unit carrying 

capacity to obtain both the summer and winter carrying capacitieso 

The land utilisation pattern and the estimated summer and winter 

carrying capacities are given elsewhere by Parkes (17)0 

The summer carrying capacity was estimated at 7, 630 

ewe equivalents and the winter carrying capacity at 6, 940 ewe 

equivalents, giving a mean carrying capacity of 7,285 ewe 

equivalents. An adjusted stock reconciliation based on the 

estimated carrying capacity was then calculated, based on 80 

per cent lambing" 75 per cent calving, 5 per cent deaths in sheep 

and 4 per cent deaths in cattle. The resulting reconciliation gave 

the numbers of stock sold and purchased which were then incorporttted 

into the budget calculations. 
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Costs and Returns 

Records of the farITling accounts of Hindon Station LiITlited, 

for the years 1959/60 and 1960/61, the two years prior to sale to the 

DepartITlent, were used as the basis for obtaining estiITlates of farITling 

costs. An index of farITl costs obtained from theiNew Z~aland' Meat 

and Wool Boards I EconoITlic Service was used to convert the values 

of individual cost iteITls froITl ITloney values experienced in 1959-61 

to real values based on the 1962/63 season. The 1962/63 base year 

for costs was selected to fit in with the base year for costs and prices 

used in long terITl projection of developITlent on Hindon prepared by 

the Lands and Survey DepartITlenL 

The prices used in the budget for stock sale s are lower 

than those used for departITlental developITlent because the class of 

stock sold off the predoITlinantly tus sock run is of slightly lower 

quality than that sold both during and after developITlent. The prices 

used in the budget for calculating the value of stock sale sand 

purchases and wool sales are given in Appendix 3. 1. Wool weights 

were calculated on 7ilbs. for ewes, 91bs. for wethers and Illbs. 

for raITls. The low wool weight per ewe reflects the slightly harder 

conditions of over-wintering on tussock. Total wool production on 

the block was estiITlated at 42, 9301bs, The cOITlplete account of 

farITling incoITle and expenditure is given in Table 2. 

4.5 Operational ProbleITls 

Prices and Costs 

The costs and returns of historical or siITlulated qevelopITlent 

prograITlITles carried out under fluctuating prices will contain the effect 

of changes in productivity, changes in price and SOITle interaction of the 

two. Any change in the price of an output will influence the level of 

incoITle even if no developITlent has been carried out. 
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TABLE 2 

The Pre-developITlent Budget Hindon Block 

IteITl 

Quantity 

Wool 

Ewe 1aITlbs 

42, 9301bs 

464 

HO , Cull ewe hoggets 

Cull ewes 

Wether 1aITlbs 

Cull raITlS 

Weaner heifer s 

Cull yearlipgr 
heifer s 

Cull cows 

Weaner steers 

Bulls 

1, 101 

1,477 

18 

30 

2 

25 

64 

2 

TOTAL 

AITlount 
($' s) 

15,030 

1,988 

360 

:2',728 

6,976 

100 

600 

76 

900 

1,536 

160 

30,455J 

Expenses 

Stock purchases 

Shearing 

Rations & wages 

Cartage & Rail 

Power 

Truck & tractor 

Manure & liITle* 

General expense s 

Insurance 

Repair s & Maintenance 

+ Rates 

Depreciation~:' 

Net Profit 

Amount 
($'s) 

2,280 

1. 686 

7,462 

866 

308 

1,280 

1,200 

308 

1,176 

240 

1,362 

360 

1,544 

20,072 

10,382 

* The se iteITls have been adjusted to allow for asset ITlaintenance 
only. 

+ Rates are included as an estimate of the social cost of roa,d 
ITlaintenanc e. 
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To isolate the profitability of development, the effect of price 

changes must be removed. The simplest method of doing this is to use 

constant prices throughout the analysis. 

When conditions of general wage and price inflation occur within 

an economy and follow an upward trend in export earnings, the profitability 

of developing land (involving an initial purchase followed by development 

expenditures and ending with sale after subdivision) will be higher in 

current prices than when it is evaluated in constant prices. Financial 

profitability is calculated on the basis of actual costs and prices 

received whereas economic profitability seeks to remove the effect 

of price fluctuations and to determine the profitability of development 

under constant prices. In view of the se aspects the writer concluded 

that any analysis undertaken in current prices would be less meaningful 

than an analy;:;is undertakEmiri real 'or economic,terms. 

To fulfil the requirements of an economic analysis in real 

terms a base year set of average prices had to be selected. As 

internal agricultural prices are dominated by the prices of agricultural 

exports, a close inspection of export prices over the seven year period 
1 

1959/60 to 1964/65 was made. Table 3 shows export price s for these 

years on a 1962/63 base'~ By comparing the price indice s over the 

seven year period 1959/60 to 1965/66, the average most closely 

approximates the 1962/63 season, and is as sumed to repre sent the 

likely level of prices for the whole development period. 2 

1 See (16) Sept., 1964, Table 80, and December 1966, Table 83. 

2 This assumption was, of course made before the fall of wool 
prices in 1967 and also before it was likely the $N. Z. would 
be devalued. The effect of devaluation is as se s sed later. 
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TABLE 3 

Export Price Indices for Meat, Wool and Both 
Meat and Wool for the Seven Year Period 30 June 1959 

to 30 June 1966 (1962/63 = 1000) 

Meat Wool Meat & Wool 

1959/60 950 1028 1015 

1960/61 989 945 973 

1961/ 62 902 927 927 

1962/63 1000 1000 1000 

1963/64 1063 1266 1175 

1964/65 1222 984 1109 

1965/66 1183 996 1113 

Seven year average 

1959/60-1965/66 1044 1017 1044 

The Rate of Interest 

The rate of interest charged internally to government 

departments for development funds has been four and a half percent 

for a number of years 0 The rate selected for evaluating the 

economics of development from the Department of Lands and Surveys I 

viewpoint was five percent. 

5. THE NET COST OF DEVELOPMENT 

5.1 Capital Development Costs. 

To establish the annual cost of developITl!ent a budget of 

capital costs was drawn up for the ten year period of development 



20. 

from purchase to settlen'1ent. 

Historical Development 

Records of the development operations and unit costs were 

obtained from the Department for the period from purchase at 1 April 

1961 to 30 June 1965. Details of development costs were extracted 

from the block accounts prepared by the accounting section of the 

Dunedin office of the Departrnent. Apart from some minor change s 

in cultivation, top dressing and fencing unit costs, contract rates for 

development had not altered significantly over the five year period. 

The items which had changed reflected more changes in real costs 

of development (change s in topography and distance from fonned 

roads) than the effects of inflation. Historical costs therefore were 

considered to be sufficiently accurate to be used in the analysis 

without alteration. 

Projected Development 

The development costs from I 'July 1965 to 31 March 1970 

were obtained by applying the unit co sts obtained from the Department 

to the areas of land developed each year. For the fir st two year s of 

this period (1965/66 and 1966/67) departmental projections of the 

areas to be developed by cultivation and by oversowing were used. 

From 1967/68 onwards the area developed each year was estimated 

on the basis that the whole block will have been completely developed 

by 1969/70. In fact the last area of cultivation of undeveloped land 

was pre sumed to be cornpleted by the end of 1968/69 so that the 

Department could provide on each unit the 40 acre s of crop required 

. at settlement. 

The over sown areas were calculated in a similar manner. 

The areas cultivated for crop and fallow during the development 

period are given in Appendix I together with the uncultivated areas 
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that are oversowno 

Fertilizer applications of three hundredweight of molybdenised 

superphosphate at sowing and the follow up dressing of two hundredweight 

of aerial superphosphate together with the one ton of lime to the acre "',re 

regarded by the Department as capital costs, while the fertilizer appL::d 

to crops during development is regarded as farming expenseso The 

costs of housing and roading have been accounted separately as social 
1 

costs of land developmento Unit costs of development are given in 

Appendix 201 and the phased capital costs of development and settlement 

are given in Table 40 

5 0 2 Construction of the Development Budgets 

The derivation of the development net cash flow required 

the constructicinmf both annual farmink budgets and annual capital 

expenditure s of development items 0 The annual budgets and capital 

expenses were derived using the coefficients and pattern of development 

outlined in Chapter 3 0 The net cash flow shows the balance of 

income over total expenditure, including capital, and may be positive 

or negative in anyone year o 

Block carrying Capacities and Feed Requiremenb:; 

To obtain the estimated annual block carrying capacities the 

summer and winter carrying capacity coefficients of each land clas s 

were multiplied with the: areas given in Appendix 10 The annual 

estimated summer, winter and mean block carrying capacitie s 

together with actual and estimated annual feed requirements and 

the net and cumulative feed balances are given in Table 50 

1 Details of the treatment of social costs are given in Section 5020 



TABLE 4 

GapitafCosts of Development ($'s) 

Year 1 2 3 4 5 6 7 8 9 10 

Fencing 4100 9008 14406 16074 19732 11256 12502 18360 18360 9482 

Buildings 2424 2662 4406 10010 2960 11520 6400 3800 77900 

Tracks & Culverts 132 182 964 548 1200 1200 1200 1800 2200 1600 

Water Supply 834 360 586 942 1200 1200 1200 1200 4200 

Clearing & Fallow 16728 810 4032 6326 2400 2000 1400 500 

Cultivation, sowing, seed 
manure and lime 4928' 7154 50866 43954 51486 42034 50712 48764 26198 24740 

N 

Shelter 46 22 200 100 200 300 400 N . 
Drainage 476 600 700 600 

TOTAL 9160 16330 70068 69646 89728 61726 79834 78124 53258 11 '8922. 
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Plant RequireITlents 

A large proportion of the plant purchased at takeover from 

Hindon Station LiITlited became redundant after purchase because 

departmental development was carried out by contractor s. Even so 

it was initially retained for use in emergencies when either contractors 

were not immediately available or when their machinery broke down in 

critical work periods. The running of the block did however rElquire 

the purchase of additionalwheel tractors. The unit cost and schedule 

of plant purchases and sales for the period of development is given in 

Appendix 2.2. 

Administration Costs 

The salaries of field officers and administration staff required 

to supervise the running of the block, look after finances and prepare 

annual accounts and survey the settlement units have been included as 

costs of developme,nt. The cost of administration is based on the 

time required from each clas s of departITlental staff to supervise and 

administer the block each year. Details of these costs are given in 

Appendix 2.3. 

Farm Operating Costs 

Unlike the capital development costs. rna st of the farming 

costs were re-calculated, because ITlany of the individual costs showed 

significant price fluctuations over the developITlent period. The items 

which were recalculated were: animal health, shearing, crutching, 

dipping, farm stores, manure, crop seed, hay bailing, freight and 

wages. The annual cost of all farming operations is given in Table 8. 

Individual break up of farming costs is given in Parkes (op cit. ). 



TABLE 5 

EstiITlated Block Carrying CapaCities and:: 
Feed RequireITlents (Ewe Equivalents) 

Year EstiITlated Carrying Feed Annual B alanc e CUITlulative Re serve 
Capacity RequireITlents 

1960/61 7579 7280 + 299 299 

1961/ 62 809\1 7395 + 704 1003 

1962/63 10268 9355 +913 1916 

1963/64 13107 13340 - 233 1683 

1964/65 15432 15039 + 393 2076 
N 

1965/66 18132 16488 +1644 3720 ~ 

1966/67 21289 21757 - 468 3252 

1967/68 25672 25650 + 22 3274 

1968/69 29359 29300 + 59 3333 

1969/70 32029 32000 + 29 3362 
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Purchase Price and Settlement Valuations 

The market values of stock,plant, land and improvements before 

take-over by the department, are not directly applicable as a purcnase 

price for incorporation in the Department's cash flow for analysis h~ 

this paper. The relevant base year revaluations of stock and plant are 

given together with the purchase price of land and improvements in 

Table 6. 

TABLE 6 

Purchase Price of Rindon Station ($'s) 

+ Stock 

Land & improvements 

TOTAL 

61, 828 

4,994 

160,0611 

$226,886 

+ Stock have been revalued at average prices 

* Jrhe net plant purchases were revalued at base year 
values. 

Rindon was purchased at a time when the full effects of 

land developrnent on carrying capacity were unknown. Although 
# • • 

some prlvate development had been undertaken at Hindon from 1940 

onwards and on one or two other properties in the district since 1950 

it was generally not of the scale or the intensity that has since been 

carried out by the Department on Hindon. 1 Hindon has been both an 

experiment and a demonstration of what can be achieved from land 

development on a large scale. This makes the problem of revaluing 

1 See (1), p. 5. 
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Hindon in base year terITls extreITlely cOITlplex because the original 

purchase price reflected the level of technological expectations which at 

that tiITle were uncertain, However, once lar ge scale developITlent 

cOITlITlenced the technological horizon rapidly expanded. It was declc-led 

therefore that the purchase price paid by the DepartITlent, which was 

considerably higher than the governITlent valuation of the block in 1961, 

would be ITlore accurate than any atteITlpt to revalue the block in its 

undeveloped state given the present level of knowledge of developme nt 

responses. This approach has been used in this study and the price 

included is the $160, 064 paid by the DepartITlent on April 1 st 1961. 

The estiITlated sale valua tions of the twenty units as sUITled 

for the purposes of the study to be settled in 1970 were estiITlated for 

the author by the DepartITlent of Lands and Survey at Dunedin. When 

a unit is settled the total value of land iITlproveITlents is credited to 

the developITlent block accounts even though the DepartITlent continues 

to finance the incoITling settler. In year 1970 therefore the accounts 

for Hindon have been credited with the sale of twenty units at $48,276 

each, a total of $965, 520, plus stock at vaLuation. 

Social Costs 

In this study the priITlary costs of land, development 

(cultivation, fencing, fertilizer, seed etc.) and the social costs of 

roading and housing have been separated for cOITlparative purposes 

in a siITlilar manner to that described by Ward et al. (22, p. 57). 

The ITlethod of allocating roading costs between the DepartITlent 

of Lands and Survey and the Ministry of Works, on the basis of 

equal shares for no exit access roads, and the Ministry of Works 

bearing the total cost of through roads, has been adhered to in 

this study. 

The break up of social costs into housing, through and 

access roads according to departITlental allocation is given in 

Table 7. 



TABLE 7 

Social Costs of Development ($'s) 

Year 1 2 3 4 5 6 7 8 9 10 

Housing 14,976 7,600 7, 176 15,600 17,000 15,600 70,200 

Acces s roading 2,400 25,000 25,000 27,600 

Through roading 50,000 50,000 50,000 50,000 

TOTAL 14,976 7,600 7, 176 18,000 92,000 75,000 93,200 120,200 

Ministry of Works 
allocation 1,200 62,500 62,500 63,800 50,000 

Net cost to deve1op-
block account 14,976 7,600 7,1:78 16,800 29,500 12,500 29,400 70,200 
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5. 3 Deriving the Cash Flows 

The tirD.e period hOlm Furchase, 1 April 1961, to expected 

settleITlent 31 March 1970, is exactly nine years, but it was not possible 

to obtain accurate records of developrnent 2.nd farming expenses anc' 

returns for the nine year period on a March balanceo Balance date:.s 

were therefore changed to 30 June" 

The annual developmer,t and iarrming costs and returns are 

cOITlbined to form the development cash nOV\!. The annual cash flow can 

be positive or negative depending on whether there was a net inflow (+ve) 

or a net outflow (-ve) each year 0 

The cash flows frorn. dev'elopl'nent are derived froITl develop

ITlent costs, fanning costs al'~d all ~eturn8 in Tables 8 and 9. Table 8 

treats the purchase price a:nd the saLe of farITl units as part of the over

all cash transaction over the 10 year period by the Departm.ento The 

net outflow was thus $245.,7 IlZ in the fir st year and t.he net inflow wa s 

$1,127,368 in the 10th yearo 

Table 9 shows the additional cash flow fa the Department 

assunling that the purch~:,-se pr:,ce does not have to be ynet and that 

annual income forego::-le is $1 3820 Th:bs Ho',;\? Iuakes it possible to 

ITleasure the rate oiE r(etulrn on developrneI).t itself 'Nithm..l1c the complications 

of the accuracy of th<f:o purchasle pIC'ice 0 

6. ANALYSIS AND RESULTS 

The p:rofHabilU.t:y of hlteT_l::d.fying o_gricultural production on 

Hindon is analysed at three points:-

(a) Settlement 12L r rD. unit sale price s are cOElpared with 

their cost of development to see if they are "subsidised" 

by the State. 



TABLE 9 

Hindon Additional Cash Flow ($' s) 

l. Total Cash 
Flow ~245712 ~63384 - 93704 ~61312 -64364 - 90298 -70730 -41250 -18252 +1127368 

2. Purchase 
Price +226886 - 226886 

w 
3. Pre-develop- 0 

ment net 
income 10382 -10382 -_10382 -10382 -10382 - 10382 -10382 -10382 -10382 - 10382 

4. Additional 
6ash Flow - 29208 -73766 -104086 -71694 -74746 -100680 -81112 -51632 -28634 890100 
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(b) The total block net cash flow is analysed as an approxirnation 

of departmental accounting procedures to see if the whole 

operations is economic. 

(c) The additional net cash flows (resulting from the developrnent 

work undertaken) are analysed to determine whether the 

additional development undertaken after purchase is profitable. 

These aspects are dealt with in detail in sections 6.1, 6.2 and 

6.3 respectively. 

6.1 A Question of Subsidy 

The Department 1 s policy of developing mar ginal land for 

settlement has not been without its problerns. It is suspected that 

on sorne of the rnore difficult blocks throughout New Zealand farm"l unit 

prices have been subsidised. McGlone (13) shows that the disposal 

values rnay be as rnuch as 30 per cent less than the gross capital costs 

of developrnent plus interest, but that the Departrnent expects sorne or 

all of this los s to be liquidated by seasonal farrning profits. Whether 

this in fact occurs is largely deterrnined by the political pressure for 

settlernent. The question of subsidisation of the Hindon farrn unit 

settlernent prices is readily answered by cornparing the cost of 

developing the units, to the nation as a whole, with their realizations. 

This cornparison is given in Table 10 frorn both the departrnental and 

national viewpoints. The difference between the departrnent and the 

nation 1 s viewpoint is the allocation of some of the social cost of roading 

to the Ministry of Works. 

If the existing method of allocating some of the social cost 

of r,oading to the Ministry of Works is used and justifiable through 

social accounting procedures, then the block accounts will show a 

profit. However, if all costs or-roading are charged to land development 

then a deficit will occur in the block accounts. Alternatively if the 
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block accounts must balance when all costs of roading are charged to 

development then a subsidy of $187,734 would be required from 

consolidated funds. 

TABLE 10 

A Comparison of the Compounded Cost of Developing 
Farm Units (at 5 per cent interest) with the 

Sale Value at Settlement ($' s) 
Viewpoint 

Department Nation 
Compounded net cost of development 

Total settlement unit valuation 

887,057 1,153,254 

965,520 965,520 

Net profit on sale 

Net subsidy 

78,463 

187,734 

This is equivalent to $9, 387 per farm unit. If a subsidy is not paid 

and the books still have to balance then the prices of the units would 

have to rise to $57,663 (an increase of $14.23 per acre). Such 

increase s could considerably affect the economic viability and 

attractiveness of the settlement units. The use of a higher rate of 

interest in the national analysis would increase the level of subsidy 

included in settlement unit valuations. 

It can be shown that receipts from settlement unitrs arid 

stock sale s are within 7 per cent of the productive valuation of the 

block managed as alar ge - scale farming unit. The estimated 

productive value of the block calculated at 5 per cent interest is 

$1,400,000 while the total receipts from the 20 units settled and 

stock and plant sold is $1, 330, 000. Settlement unit valuations 

appear to be reasonable if slightly conservative on this basis. 

Whether the Ministry of Works portion of the roading costs 

should be charged to land development or not is debatable. 

The use, and hence the benefit from these roads is going 
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to accrue to the numerous farm servicing industries in the district and 

to the farmer s surrounding Hindon, and the;refore it appear s justifiable 

that part of the cost of roading should corne from the taxpayer in generaL 

That this does occur through Ministry of Works vote seems to be partially, 

if not completely justified, but before any definite decision could be Dl.ade 

the subject would require more detailed study. 

The effect of devaluation on development profitability should 

considerably reduce (and pos sibly remove) the level of subsidy required 

to balance developrnent ac counts from the nation I s viewpoint. 

The percentage increase in product prices and settlement 

values necessary to achieve such a balance is just over 10 per cent. 

6.2 Profitability to the Department 

To approximate the accounting procedures used by the 

Department of Lands and Survey the system of allocating roading 

costs outlined in Chapter 5 was adhered to, but the profit and los s 

accounting procedures were modified along Departmental lines. 

Using five per cent as the rate of interest, a comparison 

was made between the compounded cost of development to year lcfr; 

with the settlement sale values of the property. To determine the 

real profitability of developing Hindon from the viewpoint of the 

Department the social costs which are allocated to the Department 

must be included in the cost of developrnent. The results of this 

comparison have already been given in Table 10. The inclusion of 

these social costs results in an estimated $78,463 credit balance 

on closing the block accounts (this amounts to $5. 9 per acre). 

The maximum rate of interest which the Department 

could pay for borrowed funds and still break even, given the costs 

and prices used in this analysis, would be 6.07 per cent. This 

percentage is derived on the internal rate of return principle from 

Table 8. Apparently, the!E'e is a one per cent margin over the 

as sumed cost of borrowing to the Department in the financing of 
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the whole operation, If all roading costs are included, this rate of 

return would drop to about 4 per cenL 

6.3 The Profitability of Additional Development 

Without undertaking development the department could have 

received a net income of $10,382 on the $226,886 invested in the 

1 property at purchase, a return of 42 percent (4,58 per cent). 

The rate of return the department is likely to receive 

on the combined purchase and development of the property is 

6 per cent (6. 07 per cent). The rate of return on the additional 

expenditure s and receipts from development must therefore have 

been considerably higher than the pre-development return, and 

were evaluated by solving for the break even rate of interest on 

the additional development net cash flow in Table 9. The return . 
received on the capital used to develop Hindon was just under 

8 per cent (7. 93 per cent). 

Development on a similar scale to Hindon by private::: 

enterprise (although required to pay income tax) should be comparable 

if similar policie s of sale after development are followed. This 

assumes that development expenditure and capital gains remain tax 

free. 

6. 4 Settlement Intensity Variations and Devalua tion 

Variations in Settlement Intensity 

The parameter most likely to vary in the analysis (apart 

from prices) is the number of settlement units the block is finally 

subdivided into. A range of settleITlent intensities was examined 

to determine the influence of this parameter on development 

profitability. The basic costs and returns of development were 

incorporated without alteration in the parametric analysis with 

the exception of the housing and settlement costs incurred in the 
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final year. The value of the units were as sumed to remain unchanged 

regardle s s of the number settled, an as sumption that may be questioned 

in practice, (The level of settlement productivity could however rise 

to accommodate the lar ger number of units settled, without a reductinn 

in settlement carrying capacity. 

assumption to be ac c e pta ble. ) 

The writer therefore considered the 

Two adi:litional .levels of settlement intensity were examined, 

one c'onservative (16 units) and one optimistic (22 units) and the results 

expressed as a return on the money invested in the purchase and 

development of the block. The re sults are given in Table 11, 

TABLE 11 

The Influence of Settlememt -Intensityr on Development 
Profitability (Break Even Rate of Interest) 

Settlement Intensity Rate of Interest 

16 units 4.16 per cent 

20 units 6. 07 per cent 

22 units 6,93 per cent 

Increase of settlement intensity from 20 to 22 units would 

considerably improve development profitability to the Department 

(from 6 per cent to just under 7 per cent). 

Devaluation 

The initial study was completed before the New Zealand 

dollar was devalued by 19.4 per c~nt and a revised set of calculations 

was incorporated in the analysis to examine the expected effects of 

devalua tion on development profitability. 

Although the long term effects of devaluation on the internal 
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farm price and cost structure will not be evident for some time, some 

estimates of likely trends can be made, The initial effect of 

devaluation is to increase the prices of farm commodities which are 

exported by between five and twenty five per cent depending on the 

proportion exported respectively to countries which devalued and those 

which did not (the increase will be net of increases in shipping and 

insurance rates). Corre sponding price increases should be pas sed 

on to internal store stock price s, 

As suming market force s remain constant, export receipts 

should:\ 

(l) increase by 25 per cent from countries who did not 

devalue, 

(2) increase from between 0 to 25 per cent from countries 

who devalued less than 19,4 per cent, and 

(3) decrease from those countries who devalued more 

than 19.4 per cent. 

Changes in market forces will however considerably modify this 

simple adjustment, 

By assuming that market forces remain constant, and 

that the destination of future exports remain in a similar proportion 

to the present, then devaluation should lift farm income approximately 
1 

15 per cent. Recent prices of some pastoral exports have been 

lower than the base year pricesius-etl'in this study, however, and 

the short term effects of devaluation have largely been to restore 

product price levels to the average levkls of the period 1959- 66. 

The break up of gross farm income during development 

showed that 44, 8 per cent carne from sheep sales, 44. 8 per cent 

1 Thl:s assumes half exports benefit by 25 per cent and half 
exports benefit by 6 per cent. 
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from. wool sales and 10.4 per cent from. cattle sales. Assum.ing post-
1 

devaluation prices have increased 6 per cent for sheep sales; 52 per 

cent for cattle sales and decreased 14 per cent for wool sales, from. 

those assum.ed for this study, then gross farm. incom.e could only 

increase by less than 2 per cent as a result of devaluation. The 

results presented earlier in this chapter can ther:e£ore be assum.ed 

to stand in the post-devaluation situation. 

The profitability of alternative farm.ing system.s (i. e. all 

cattle) were exam.ined by using partial budgeting, .buit it appear s that 

even with the 52 per cent increase in beef prices a m.ixed sheep and 

cattle enterprise is still m.ar gin ally m.ore profitabile and offer s a 

better base for flexibility should price relationships change further. 

Some increase.in cattle num.bers however would appear to be m.ore 

desirable. Market factors m.ostiirnportant at this stage are the 

future trend in wool prices and the level of access gained to the 

United States beef m.arket. 

As sum.ing, in the long run, that devaluation and im.proved 
2 

markets increase wool prices to the level used in this study (35 

cents per pound) then gros s farm. incom.e would increase by 

approxim.ately 10 per cent lifting the rate of return on developm.ent 

from. 6 per cent to 8i per cent. Present trends in cross-bred 

wool prices rule this possibility out however. 

1 See Livestock Targets in North Canterbury Hill Country: the 
Im.pact of Changing Prices, by J. L. Morris, H. J. Plunkett 
and R. W. M. Johnson, Agricultural Econom.ics Research Unit 
Research Report No. 51, Lincoln College, University of 
Canterbury, New Z~aland, 1968. In the 3 m.onths to February 
28 1969, the export price index for m.eat was 45 per cent higher 
than 1962/63, and the export price index for wool was 17 per 
cent lower than in 1962/63. 

2 This seem.s optim.istic in view of com.m.ents by Philpott (I8) 
and forecasts by the Monetary and Econom.ic Council of N. Z. 
(as reported in the Australian Financial Review March 19 1969, 
p. 10). 
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Farm costs are also expected to rise in real terms as 

a re sult of devaluation, but given sufficiently tight monetary and 

fiscal policies the increases should not be as large as the increase 

in farm produce prices. The result will at best be a holding of 

relative prices at about pre-devaluation levels. 

7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 A Review of the Assumptions 

The results of this study are based on projections of 

development methods, costs and returns over a ten year period. 

The development processes described in chapter three 

were those used by the Department of Lands and Survey at the 

time the study was commenced. Minor changes in techniques 

have and will continue to occur, but such changes are not basic 

and should not vary greatly from the methods of development 

as sumed for the analysis and consequently are unlikely to change 

the results. 

Final levels of productivity and the final number of 

units settled could differ from those assumed, but provided the 

changes which occur inthe future are similar to those whoch 

occurred during the study then the results will be conservative. 

The factors most likely to vary from those assumed 

are input costs and output prices. The prices incorporated in 

the analysis were a synthesis of aCtual prices received over the 

six-year period 1959/60 to 1964/65. The devaluation of the 

New Zealand clbl1ar.LJirillNt0vemberi 1911>7; has" added toithe leveL6f 

divergence in actual and estimated prices. As arr;esuli/, 

meaningful policy recommendations can only be made after 

careful deliberation. In practice project evaluation techniques 
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cannot and should not be expected to produce all the answer s to policy 

problems until better short and long term estimates of external and 

internal prices are availabte. In the absence of such data an 

examination of some aspects of present development policy will be 

made on the basis of the results obtained fromake study. 

7.2 Conclusions and Recommendations 

On the basis of the prices used in the study the Department 

of Lands and Survey could have received a net income of $10,382 per 

annum from Hindon Station without undertaking further development 

This represents a pre - devaluation return of 4i per cent on the 
I 

capital invested in the land, improvements, stock and plant at 

purchase. 

The development undertaken on Hindon since purchase 

by the Department illustrates that rapid increases jn the level of 

production are both technically pos sible and economically worth

while. An analysis of departmental development costs and returns 

shows the compounded net cost of development to be les s than the 

settlement sale value of the property. The inclusion of all social 

costs of development (including through roads) does however introduce 

an element of subsidy into settlement unit prices ($7, 826 per unit). 

Devaluation could eliminate the element of subsidy and return a 

surplus to the nation in real terms of $23, 159 ($1,158 per unit). 

Recent studies by Morris et aL 05) and Philpott (18) 

indicate that some of the prices used in the study may be over-

optimistic even after devaluation. Efforts to increase the profit-

ability of large scale land development are therefore required. 

One approach would be to develop areas which have an existing 

infra- structural investment fir st and leave areas which do not 

have any servicing facilities for possible development later if 
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techniques and profitability iITlprove. The Taieri Plateau seeITlS an 

ideal choice as it aIr eady has a basic road and servicing network. 

By concentrating developITlent in a region, unit costs of developITlent 

ITlay be reduced through increased econoITlies of scale. This would 

require continuity of operation in a district or region over a 

sufficiently long period to attract large scale iconi,ractors. The 

developITlent in the Rotorua- Taupo region is an excellent exaITlple 

of this, Considerable cost savings ITlust have accrued to the 

departITlent and the nation as a result, As developITlent in the o_' 

Rotorua-Taupo area is phased out, the departITlent would benefit 

by concentrating their developITlent efforts ina few suitable areas 

rather than undertake nUITlerous sITlall developITlent projects (no 

ITlatter how expedient politically), 

A ITlore rapid iITlproveITlent in developITlent technology 

and efficiency could result if a greater research effort were 

undertaken. Studie s aiITled at finding the optiITlal size and type 

of settleITlent unit and ITlethod of developITlent, undettaken froITl 

an econoITlic viewpoint, would be of considerable benefit to both 

heads of departITlents and field officers, 

The present study was liITlited to the econoITlics of the 

developITlent operations undertaken by the State through the DepartITlent 

of Lands and{S:uT"l'~y, The results frOITl such a study do not per se 

indicate the worthwhileness of integrated departITlental and post

settleITlent de-velopITlent to the nation, What this study doe s show 

is: ( 

(l) whether developITlent is profitable to the State and 

(2) given the econoITlic (and political) feasibility froITl 

the national viewpoint, - an indication of whether 

overall developITlerit profitability is being split equitably 

between the departITlent and the settlerso 
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The changing economic environment over the past twenty 

years has shown that the policy of settling fully developed farm units 

can cause considerable hardship where changing economic corluitions 

have altered the size of the 'economic' unit. Smaller previously 

developed and settled units which were considered economic at time 

of settlement (but which did not ha ve sufficient development potential) 

subsequently became' sub-economic' or marginal units as a result 

of the cost-price squeeze. Therefore the Department's attitude of 

settling farm units which still have some development potential 

seems sensible to the writer in view of the variable market and 

seasonal conditions which exist. 

Given the desirability of incre ased export earnings from 

agriculture some incentive is essential to ensure a sufficiently rapid 

development programme. If the Department leaves too little 

development potential or if taxation cuts too heavily into development 

profitability then (unles s other motivating force s exist for the settler) 

£urther development will not be likely to oc cur. Continuation of the 

cost-price squeeze in the future will face the Department with two 

choices:-

(i) Settle fully developed units with sufficient productive 

capacity to ensure economic viability over a reasonably 

long period. 

(ii) Settle partially developed units which are at least 

'economic' in -!their settled productive capacity but 

with sufficient development potential to ensure their 

economic viability in the future. The first alternative 

would result in the settlement of higher priced units 

not Buitable for the present type of applicant with a 

limited supply of capitaL The economics of post

settlement development will be discus sed in a later 

publication. 
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To implement the necessary changes and to plan such 

development operations in meaningful terms requires better estimates 

of price forecasts than are available at present. The problems 

involved in foreca's:ts arenfuHy;a·ppreciated, but as no alternative 

system is available it is hoped that a continuously U:p~dated .s;eries 

of price forecasts ,which are at least more scientifically based on 

production and market analyses than the present I best gues s I will 

be produced in the future. The market research on New Zealand's 

major export commodities carried inctke Research Unit at Lincoln 

College is a basic requirement for making such forecasts. 

The organisations who are, or should be, actively 

concerned with market research and price forecasts are the 

Economics Section of the Department of Agriculture, the Producer 

Boards (Dairy, Meat and Wool), Federated Farmers, and various 

Departments of some of the Universities. Rather than set up a 

new or ganisation it wouldlbe more efficient to add additional staff 

and equipment to an existing independent organisation which should 

be guided by a consultative committee comprising representatives 

of all the major organisations concerned. As Government co-

operation is essential, representatives from a number of government 

departments interested in such forecasts (Agriculture, Lands and 

Survey, Industries and Commerce, State Advances Corporation 

and Valuation) should be included. This should at least produc~ 

a more unified and coherent basis for national development and 

planriing;.in;the primary producing. S,ectol s. Withgut such 

information nationaLde¥elopmEmt will: at best be ·haphazard. 

Of direct relevant to Hindon and similar areas is the 

post-devaluation change in the ratio of sheep and wool prices to 

beef price s. From partial budgets it appear s that little difference 
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in net income exists between a mixed sheep and cattle enterprise and 

a wholly beef enterprise. Although in the intere st of flexibility it 

would be unwise to change completely to a beef enterprise (under 

existing market instability) a larger cattle herd in a mixed cattle 

and sheep enterprise would be a logical move. Cattle numbers 

could be increased until they provide between 1/3 and i the farm 

income without causing major management problems. Such a move 

would in fact reduce the demand for labour at lambing times by 

reducing the size of the ewe flock. Improved lambing percentages 

or reduced labour bills could result. 

7.3 

(1) 

(2 ) 

Summary 

This study is a case of one aspect of large scale land 

development - the development phase carried out by 

the State. 

The results show that State development on Hindon is 

profitable to the Department on present accounting 

methods but a deficit on settlement occurs when all 

social costs are charged against development. 

(3) Post-devaluation prices applied over the whole develop-

ment period could remove the deficit on settlement 

when all social costs are included. 

(4) FtJ.ture development operations should be concentrated 

in suitable regions which have a basic service framework 

so that economies of scale and minimisation of secondary 

costs occurs. 

(5) Further research is essential into the optimal method of 

development and the optimal size of settled units in each 

development aTea. 

(6) Better long and short term price forecasts are essential 

and should be in sufficient detail to give estimates of both 
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major commodity and store stock prices on a district basis. 

This will require either: 

(i) the setting up of a new or ganisation or 

(ii) the augmentation of an existing independent 

body guided by a committee comprising 

repre sentation of all the major producer and 

marketing or ganisations and intere sted 

Government Departments. 

Such forecasts should also be of major benefit to the 

preparation of more realistically based national and 

indi vidual development plans. 

(7) The economics of state land development does not indicate 

the worthwhileness of otherwise of land development to the 

na tion a s a whole. 

separately. 

This aspect is to be examined 

(8) Management implications of post-devaluation changes in 

product price ratios indicate that a change in enterprise 

composition to increase enterprise flexibility would be 

beneficial. Cattle numbers could be increased by 

reducing sheep numbers without major changes in net 

income or development profitability occurring. 

(9) Study into the distribution of benefits of roading within 

regions is required so that the distribution of roading 

costs between development projects and the State can 

be put on a more scientific basis. 
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APPENDIX I 

HINDON- -BLOCK 

PATTERN OF LAND UTILISATION (acres) 

Actual Projected 
60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 

Cultivated 
pasture (new) 550 970 930 773 820 950 950 700 750 

Cultivated 
pasture 800 800 1350 2320 3250 4023 4843 5793 6631 6501 
(existing) 

Over-sown 1350 550 410 750 750 750 510 
(new) 

Over-sown 1350 1900 2310 3060 3810 4560 ,p.. 
-...] . 

{existing) 

Tussock 11561 10881 9891 7501 5977 4654 2902 1260 510 

Fallow 800 430 450 509 654 700 700 642 

Crop 500 500 550 605 650 700 700 750 800 

Building sand 
Shelter 30 30 30 31 32 34 36 36 40 70 

TOTAL AREA 13191 13191 13191 13191 13191 13191 13191 13191 13191 13191 
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APPENDIX II 

DEVELOPMENT AND FARMING COSTS 

2.1 Development Costs 

2. 1. 1 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

Buildings 

Houses 
Shearing shed 
Shearers quarters 
Implement shed 
Haybard 

Cultivation 

Tus sock-fallow 
Tussock-crop 
Fallow-crop 
Cr0p'~new gras s 
Improved pasture-crop 
Fallow-new grass 

Seed 

Cultivated pasture 
Over - sown gullies 
Crop 

Fencing 

Seven wire fences 
(cost per acre developed) 

Roads, Tracks and Culverts 

Tracks (per chain) 
Culver,ts (each) 
Access roads (per chain) 
Through roads (per chain) 

Water supply 

Cost per unit 

7,760.00 
3,200.00 
2,800.00 
1,100,00 

800,00 

(cost per acre) 
($'s) 

11. 00 
21. 00 
10.00 
9.50 

13.50 
9.50 

(cost per acre) 
($'s) 

8.00 
3.50 
0.67 

$10.80 

40.00 
40.00 

250.00 
500.00 

$600.00 
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2.1.7 Yards 

Sheep and cattle (cost per unit9 

2.1.8 

2.1.9 

Manure and Fertilizer 

Lim.e 
Borated superphosphate 
Molybdic superphosphate 
Aerial superphosphate 
DDT prins-- (cost per acre) 

Shelter 

Fencing (sam.e as in 2. 1. 4) 
Planting $1: 00 per chain 

2.2 Plant Costs 

Wheel tractor 
Truck (30 cwt) 
Truck (15 cwt) 
Panel van 
Land rover (second hand) 
Trailer 
Shearing plant 

4.3 Adm.inistration costs 

District Field Officer 
Developm.ent Field Officer 
Settlem.ent Field Officer 
Crown Lands Field Officer 
Typist 
Surveyor 
Accountant 

2. 4 Farm.ing Coefficients and Unit Costs 

2.4.1 Anim.al Health 

$600.00 

(cos:tper ton spread) 
($'s) 

7.50 
22.70 
28.70 
27.00 
2.00 

($'s) 

2,758 
2, 872 
2,526 
1,726 
1,000 

200 
500 

($ I S per annum.) 

3,200 
2,400 
2,000 
2,160 
1,400 
1,400 
1,800 

This was recalculated throughout at the following 
rates: 



2.4.2 

2.4.3 

2.4~4 

2.4.5 

2.4.6 

Ewe hoggets 
Two tooth ewe s 
Mature ewes 
Wether lambs 
Calves and cows 

50. 

Shearing and Crutching Costs 

Shearing costs were calculated on the number 
of ewes, ewe hoggets, wethers and rams on 
hand at the beginning of the season Ie s s 1 % for 
deaths at 

Crutching costs were calculated 
on the number of ewes, ewe hoggets, 
wethers and rams on hand at the end 
of the season. 

Farm Stores and Dipping Costs 

Farm stores were calculated 
on the number of sheep on hand at the 
beginning of the year. 

Dipping costs were calculated on the 
number of she ep crutched at the pr evious 
year at -

Crop Cultivation, Manure and Seed Costs 

These costs are the same as those given 
earlier for capital development in appendix 
2,1.2, 2.1.3, and 2; 1. 8. 

Hay Bailing 

Calculated on requirements of i a bale per 
sheep at = 

Incidentals, Repair s and Maintenance 

Incidental expenses are based on actual 
expenditure from 1961- 65 and are expected 
to increase by $50. 00 each year from 1965 - 69 
and then level off. 

13c each 
7c each 
3c each 

52c per 100 
20c each 

$24. 50 per 100 

7.50 per 100 

0.20 per head 

4ic per head 

$0.30 a bale 
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2~4. 8 

2.4.9 

51. 

Repairs and maintenance expenditures are based on 
actual expenses from 1961- 65, departmental 
budgets for 1965 -67 and from 1967 onwards to 
increase by $100.00 each year, 

) 

Tractor, Power and Rates 

Actual records of tractor and power expenses were 
used over the 1961- 65 period. Budgeted figures 
were used for the next two year s and from 1967 
onwards tractor expenses were considered to 
continue the upward trend at $100, 00 each year 
and power expenses its upward trend at $120.00 
a year. 

Rates are based on actual expenditures up to 1965. 
The large jump in payments in 1964 onwards was 
caused by the Department agreeing to pay Rabbit 
Board rates. Budgeted estimates were used for 
1965 - 67 and from 1967 onwards rates were 
expected to increase at $100.00 per year. 

Freight 

Freight charges were calculated on the basis of the 
following unit costs: 

Wool (per bale) 
Lambs 
Ewes, two tooth and rams 
Calves (weaner) 
Cows and bulls 

Wages 

($'s) 

0.81 
0.12 each 
0.22 each 
0.30 each 
0.40 each 

The wage bill was calculated from the labo,ur requirement 
given in Chapter 3 and the following weekly wage rates: 

Managers 
Head shepherd 
Shepherd 

($' s per week) 

52 
36 
34 
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APPENDIX III 

S'TOCK AND PRODUCE PRICES 

3.1 Pre-development Prices 

3, 1. 1 

3,102 

3.1.3 

Stock Sales 

Ewe lambs 
Wether lambs (store) 
Cull ewe hoggets 
Cull for age ewes 
Cull rams 
Weaner heifer s 
Weaner steers 
Yearling heifers 
Cull cows 
Bulls 

Stock Purchases 

Rams 
Bulls 

Wool Sales 

3.2 Departmental Development Prices 

3.2.1 Stock Purchases 

Ewe lambs 
Ewe hoggets 
Mixed aged ewes 
Wether lambs 
4 tooth wether s 

'Rams (mixed age) 
Rams (young) 
.Heifer' calves (weaner) 
Heifer s 2 year 
Cows (mised age) 
Cows (cull) 
Calves (steer) 
Bulls (:;:nilXied; age) 
Bulls (young) 

($1 s) 

4.50 
4.00 
6.00 
2.50 
3,00 

20.00 
24,00 
38.00 
38.00 
80.00 

40.00 
240.00 

0.35 

6,00 
8,00 
6.50 
4.00 
6.00 

10.00 
40.00 
26.00 
68,00 
56.00 
42.00 
30.00 

120.00 
2g,0.00 
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3.2.3 

Dairy cows 
Horses (mixed age) 
Hor ses (young) 

Stock Sales 

Ewe lambs 
2 tooth ewes 
Ewes 4 year 
Ewes 5 year + (CFA) 
Wether lambs 
Wether hoggets 
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Wether s 2 tooth (prime) 
Wether s 4 tooth + (fat) 
Rams (cull) 
Heifer calves 
Yearling heifers 
Steers 2-year 
Bulls (cull) 
Horses 
Dairy cows 

Wool Price 

Iro,OO 

50.00 
80,00 

4.50 
7.00 
3.50 
2.50 
5,00 
6.50 
8.60 
6.00 
4,00 

26,00 
44,00 
66.00 

100,00 
50.00 
56.00 

0.35 
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