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CHAPTIER ONE

INTRODUCTTON AND THESTS GUIDE

i il Introduction

The Horowhenua district, which comprises an occupied area
of 209,629 acros,(1) is an important food producing region for
the cities of Wellingten and the Hutt Valley, Town milk
production, market gardening and small fruit Tarming are
continually expanding in orde:x to cope with an increcasing food
demand, Associated with this expansion has been the
development cf an intensive farm advisory service.

This service has enabled detailed knowledge to be obtained
about variocus aspects of lowland famrming. However, over the
same pericd of time only limited contact has been nade with
hill country farmers. As a result detailed knowledge of hill
country farwming is lacking.

It was this lack of lmowledge which was primarily ~
respensible for this study. The study was encouraged by the
Department of Agriculture whose officers gave valuable
assistance to the author,.

12 Objectives of the Study

At the time of the study rising costs and falling prices
were beginning to erode farm profits. On areas of hard hill
country the problem was being accentuated by factors peculiar
to this class of land(g). The continuation of this cost price

squeeze will result in a continual decline in real farm incomes

(1) Source: Statistics of Farm Production For the Season
1966-67, Department of Statistics Publication.



unless some action is taken to offset it. One method of
maintaining farm incomes is to increasc production. Ilence
for many hill country fTarmers development may be a means of
economic survival.

The study therefore had three main objectives. These
were: -

(i) to determine present management practices and

problems,

Qli) to define the development teclmiques being used and

the stock increases being obtained,
(iii) to ascertain the likely profitability of future
development,

The first two objectives, in addition to providing baclk-
ground information o1 Horowhenua hill country famming, had two
other importent roles, These were to define a management
system representative of district practices and to determine
the potential for increased production, The third objective
aimed at determining the feasibility of future hill country
development.

To be meaningful, an estimate of potential production has
to be made in relation to three factors. These are the

farming environment, the ability of the farmers themselves, and

(2) These factors include low stock performance, the sale of
predominantly store stock and the dependence on wool for
LO to 50 per cent of the income. Rikys and Glenday (1)
have stated that this class of farm has always been the
most vulnerable - both to falling prices and rising costs;
to lower wool prices; to a poor season; to a fall in
prices -~ all these can be passed on to the store farmer
by the farmer on the better country paying less for his
replacement stock.



the present level of technical knowledge. Consideration of
these factors should result in the determination of a potential
stocking rate which will be readily attainable by the farmers
concerned,

Potential production levels were determined from three
sources of information. During the course of a random survey
farmers were asked what did they consider to be the potential
stocking rate for their farm. These views were reinforced by
information obtained fron a purposive survey of farmers who had

(3)

completed development programmes. Finally account was
taken of an estimate made by During (3) which was based on soil
fertility and climatic aspeccts,

Variation in factors such as resource structures, atti-
tudes, and the degrec of management skill make it impossible to
devise a blueprint for hill country development. Basi.c
principles can be defined but the actual developnent progranme
will depend upon the individual Tarm situation.

In order to analyse the profitability of future hill
country development threc representative farms were selected,
These farms were considerced to be typical of three of the four
main types of hill country farms.(u) Development programmes
were devised for the representative farms and the feasibility
of future hill country development determined by analysis of

these programmes.,

After evaluating the feasibility of future hill country

(3) This survey also provided information on the rate at which
stock increases are possible,

(4) sSee chapter six.
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development the alternatives to development were considered.

1.3 Thesis Guide

This section describes the content of the remaining
chapters in the thesis. The Horowhenua hill country environ-
ment is described in chapter twa, Also contained in this
chapter is a review of past hill country studies and a dig-
cussion on methods of analysing the profitability of developnent.

Chapter three is concerned with procedures used in the
study, Farm surveys are briefly reviewed and the two survevs
undertaken by the author described. This is followed by an
outline of the place of representative farms as a research
technique, The chapter concludes with a brief descripticn of
Gardner's computeriscd evaluation program, This program was
used by the author to financially evaluate the development
progranmumes devised for the representative farms,

Information gathered in the random survey is contained in
chapter four. This information includes details of manage-
ment practices as well as objective data,

A descrimption of developmnent programmes undertaken by
survey farmers can be found in chapter five.

Chapters six and seven describe and evaluate development
programmes devised for the representative farms, The
profitability of the programmes is analysed undexr two methods
of financing development,

The potential for, and the feasibility of increasing
production on Horowhecnua hill country farms is analysed in
chapter eight., Potential stocking rates are determined

together with the inputs required to obtain this potential,
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The likelihood of significant production increases occurring
in the near future is also examined. The chapter concludes
with a discussion on some of the alternatives to hill country
development.

Definitions of common farm terms are contained in a
glossary.

Throughout the thesis references to bibliography are

made thus (0) while footnotes are indicated thus.(o)
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CHHAPTER TWO

THE HOROWHENUA DISTRICT AND HILL COUNTRY DEVELOPMENT
S URAES

2.1 Introduction

The initial part of this chapter outlines background
information on the Horowhenua hill country. This is followed
by @ brief review of past hill country studies and a discussion
on methods of analysing development programues. The chapter
concludes witihh an outline of +the approach used in this study,.
2.2 Location
The Horowhenua(1) district is a narrow coastal area on the
west coast of the southern part of the North Island. The
district extends from Shannon in the north to Paekakariki in
the south; a distance of approximately 45 miles. At
Paekakariki the hills rise sharply from the coast and the
district narrows to a point,

The eastern boundary of the district is forimed by the
Tararua ranges while to the west the Tasman sea creates a
natural boundary. In the north the Manawatu river divides
the region frcm the Manawatu district.

The location of the region in relation to the rest of the

North Island is shown in figure 2.1.

219 ) Physical FFeatures

(1) Horowhenua is a Maori name which means "the great land-
slide." According to Maori legend the area from Levin to
the Ohau river was a gravel deposit, It was a fan of
detritus which had the appearance of an enormous landslide
from the Tararuas,



Figure 2.1 Location of the Survey Area
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2 Aol Topography

As indicated in figure 2.2 five major landforms can be
identified in the survey area, These are tlie coastal sand

dunes, the central plain, the clay loam terraces, the greywacke

hill country and the ranges covered in native bush., The land
forms are dissected by four rivers. To the north the Manawatu
river flows out to sea at Foxton,. The Ohau, Otaki and

Waikanae rivers have their headwaters in the Tararua ranges and
flow westward to the Tasman Sea. These three rivers and their
associated valleys divide the hill country and terraces into
four blocks, The contour of these blocks varies from easy and
rolling to steep and broken,

In early vears broad leaved-podocarp forests were predon-
inate. Thesec forests merged into Beech forest at 1,000 feet
above sea level and into lowland shrubs and swampland vegeta-
tion near the coast. Today most of the land below 1,200 feet
has been cleared and replanted in pasture.

2, B2 Slox 1. Types(z)

The hill country soils have been largely derived from
greywacke and some ash deposits., The soils can be divided in-

to two major types, viz the soils of the uplands and the soils

of the hillv and steeplands,

The upland soils occur on flat to undulating terraces and

on rolling and hilly lands with an annual rainfall of 32 to 45

inches. Nutrients are continually being lost from these soils

(2) Information appearing in this section was obtained from
reference (2).



Figure 2.2 Major Landforms Of The Survey Area
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either by erosion or by leaching, These losses are however,
partly counter-balanced by the weathering and recirculation of
nutrients by plants and soil organisms,

Soils of the hillv and steeplands are generally freec

draining soils, Differences are chiefly related to the parent
rock and to the climate,. The upland soils, which are formed
from grevwacke, are notable for their contribution to success-—-
ive zones of land, This pattern is due to the influence of
climaz2 on soil formation., There is a transition from a
mild and sub-humid climate at the coast to a cooler and wetter
climate inland. Associated with this is a progressive
decrecase in both the clay content and the mineral nutrients of
the soils, This occurs as a result of slower weathering and
greater leaching.

The following subsection lists and briefly discussecs the
characteristics of the hill country soil tvpes.

2, BYI12. il Madian Seridl TWDes(B)

(i) Blemont and Ramiha soils (33c)

These soils are formed on mixed greywacke loess and ash
deposits beneatlh the cooler and wetter climate of the uplands.
Drainage varies from slightly restricted to unimpeded., A
continual loss of nutrients occurs under the moderate rainfall,
The soils are brown friable silty or sandy loams and they have
a low natural fertility. Applications of phosphorous, calciwum

and molybdenum are required to maintain productive pastures.

(3) The soil reference numbers quoted e.g. (330) are standard
for New Zealand soil maps.
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The associated EEEEEE soils are very strongly leached and their
profiles show distinct clay coatings on the subsoil and the
formation of a thin iron pan. This is indicative of weak
podzolisation, These soils are located in the hill country
region between Paekakariki and Waikanae.

(ii) Makara — Pahoa soils (35a)

These soils were developed on steep slopes under mull
formir~ broad leaved podocarp forests., The soils are more
brown and friable than the Paramata soils and are only moder-
ately leached. The rainfall is absorbed evenly and erosion
under grassland is limited to a few slips situated above
seepage sites, With phosphate, lime and molybdenum top-
dressing the soils will maintain reasonable quality pastures.
This is the main soil type of the hill country region and
extends from Paekakariki to Shannon.

(iii) Ruahine - Rimutuka soils

(a) Ruahine Soils (123)

Beneath the native rimu, the beech or kamaki forest, the
surface consisted of two to three inches of reddish brown raw
humus, This organic store of fertility was maintained under

forest but rapidly eroded when the land was cleared for

pastoral farming. The erosion exposed a soil which was
deficient in many plant nutrients. Frequent topdressing with
pPhosphate and lime is required to maintain pastures.. If this

is not done ferns and manuka rapidly invade the pastures,
These soils are well suited to forestry.

(b) Rimutuka Soils (124)

Located above 1,500 feet these soils consist of strongly



Figure 2.3 Horowhenua Hill Country Soil Types
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acid loams with a thick covering of hwnus. The fertility is
very low and they are best retained for protection fprest to
conserve water supplies.

(isw) Lewvin and Eluiiiea $11%t losm (66e)

Many hill country farms have areas of flat land. These
areas consist of this soil type which is an example of the

vellow=-brown earths and intergrades. These soils have been

formed from mixed greywacke and volcanic ash sediments under a
mild humid climate, They are moderately lcached and when
topdressed with phosvhate, lime and molybdenum they will main-
tain highly productive pastures.

The distribution of the wvarious hill coun®ry soil types is
shovwvn in figure 2.3.

2 ex Do) Climate

The rainfall distribution for the survey areca is given in
figure 2.54. The map indicates the wide wvariation in total
rainfall from the coast to the Tararua Ranges. At some
coastal places there is less than 35 inches of rain per annwun
compared to more than 120 inches in the Tararua Ranges. A
large part of the hill country area has between 40 inches and
60 inches of rain per annum,

The rainfall is reasonably well distributed throughout the
year, However summer dry periods frequently occur from
December to March. Serious droughts occur about once every
ten years, The wettest month is June and the driest month is
January,

The mean temperatures near the coast vary from a minimum

of 45 degrees in July to a maximum of 64 degrees in December.



Figure 2.4 Rainfall Distribution
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Greater fluctuations occur on the hill country duc to the much
higher altitude.

In the winter sncow falls on land over 1,000 rfect above sea
level. Cold southerly winter winds in the southern part of
the district can cause heavy lamb losses. The prevailing
winds are westerlies.

The rainfall distribution, mean temperature and hours of
sunshine for Levin and Paraparaumu are listed in table 2.1.

2.4 Auxiliaryv Services

The survey area is well served with respect to essential
services. This has grcatly assisted the development of the
area, The following subsections give a brief outline of these
services.

B, 1 Roads. Commumications And Transport Services

In the survey area roads are of a high standard with only

(&)

a small minority being unscaled, This allows quick access

to and from country farms. By road all hill country farms are

(5)

within 12 miles of a major town: Hence, the hill country
is not an isolated region as in some districts but rather an
integral part of the whole district.

Postal and telephone services to hill country farms are
both adequate and reliable, Only a few hill country farms

share a party telephone line, Rural mail deliveries occur six

times a week.

(h) This is probably a reflection of the shape of the region.
Two main highways serve as central roads off which side
roads service the coast and hill country areas.

(5) The major towns of the district are Shamnon, Levin, Otaki,
Waikanae, Paraparaumu and Paekakariki,
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Table 2.1 Climatic Data For Two Major Towns In The Survey Area
Month Mean Rainfall | Hours OF
Temperature | (inches) | Sunshine
Levin January 62 h.h (2.8) 219
February 61 2.2 (3.3) 196
March 60 1.7 (2.9) No.A.
April 54 smp  (5mm) 139
May 52 hoto (L4,1) 109
June b5 1.6 (4.3) 126
July 4s 1.9 (3.8) 122
August 48 4,0 (N-O) 91
September 54 2.1 (3.2) 123
October 52 2.3 (4.1) 166
November 59 i.© (3.2) 222
Decembern 6L 5.0 (3.6) 190
Paraparaumu January 62 4,8 (2.6) 229
February 60 1.5 (3.0) 2415
March 61 0.7 (2.8) 210
April 55 1.7 (3.0) 138
May 51 3.5 (B5) 112
June Ls 1.6 (3.8) 148
July Ll 1.8 (3.9) (%
August 48 1.9 (4.0) 118
September 54 B (3.m) 132
October 52 1.8 (4.0) 196
November 58 1.5 (2.8) 263
December 63 2.9 (3.4) 221
NXotes - 1, Figures refer to the yvear 1969,
2. Average rainfall figures are shown in brackets,
3. N.A, means not available,
4. . Source: ‘'"Extracts from the New Zealand Gazette,"

There is a daily bus and railcar service to and from the
major towns in the district, The main north railway line

which passes through all towns in the area is in close proximity
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to hill country farms,. This crniables stock te be rapidly
transported to Treezing works. A ot of sitock is, however,
sent by 1road. Nuwnerous ioad transport companies situated at

Shannon, lLevin, Otaki and Paraparawiu cxtend a reliable ser-
vice to farmers.

2.4.2 Agricultural Contractcis

There are an adequate nunmber of agricultural contractors
in the region. These contractors undertalie harvesting,
spraying, cultivation, drainage and fertiliser spreading.

In additicn to these services contract shearing gangs as
well as individual shearers are available throughout the vear

. | NN ) . . .
for shearing and crutching. Some shearers also provide a
fencing service during the auwtwinn and winter months,

20, B Fertiliser Works

There are no fertiliser works in the area. The bulk of
the fertiliser is purchased from the Kempthorne &nd Pircsser
fertiliser works at VWanganui. The fertiliser is railed to
the depot nearest to the particular farm and then trucked to
the farm géte. Lime is obtained from Amners Limeworks at
Pakipaki, the Hatuma Limeworks at Takavau and, in some instea—
ces, {rom the Gorge Limcworks at Woodville. During the course
of the study the author did not hear of any serious delays in
fertiliser deliveries.

2.4.,4 Freezing Works And Saleyards

Within the Horowhenua region the main saleyards for

breeding and store stock are situated at Levin, In the

(6) sSee glossary of terms.



30

southern part of the region Glenside and Pauhatanui saleyards
provide otheir outlets for brecding stock. Some stock from
the nmorthern part of the survey area are solid at Feilaing.

Three freczing works and one abattoir provide the main
slaughtering and frcezing facilities for stock from the region.
The three freezing works are situated outside the survey arca
at Longburn, Petone and Ngauranga. They are owned by the Co-
operative Wholesale Society, the Gear Meat Company and the
Ngauranga Meat Company respectively,

Bl Farm Ixtension Services

Farmers in the district are well served with technical
information. This information comes from a wide wvariety of
sources,; e.g. the Department of Agriculture,(7) the New Zealand
Dairy Board,(8) Farm Improvement clubs, private advisers, stock
firms, machinery firms, seed firms, wveterinarians, and
accountants.

Mass media extension services to farmers include farming
journals, newspaper articles and radio broadcasts from the
national broadcasting station. In addition sheep and dairy
farmers' field days have been inaugurated in the district by
the Department of Agriculture. Many farmers from the district
also travel to Palmerston North for the Massey University dairy
farmers' and sheep farmers! conferences.

In the past management and financial advice, given by

advisers of the Department of Agriculture, Dairy Board and

(7) Offices situated at Levin and Wellingiton:

(8) The Dairy Board consulting officer servicing the district
is based in Palmerston North,
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Farm Improvement Clubs, has been largecly directed towards town

C .
milk producers.()) As a result hill country farmers have

(10)

been largely neglected. In recent vears some hill country
farmers have joined the Farm Improvement Club in order to
obtain regular monagement and financial advice, However many
hill country farmers cannot financially afford such a service.
There is therefore, a need for an improved hill country

advisory service firom the Department of Agriculture,

2, Lendine Tastitutions

Short term finance is available from stock firms, (mainly
for stock purchase) insurance companics and trading Dbanks.
The trading banks are the main source of shert Term credit,
However, short term finance does not provide suitable capital
for hill country development,. For this purpose the principal
sources of capital are the State Advances Corporation and
Marginal Lands Board. These two instituticns have lent to a
number of hill country farmers for the purchase of propexrties

and for development.(11)

(9) This has been due to the greater relative importance of
the townn milk industry in the area and to the greater
demand for management advice f{rom this group,

(10) The responsibility for the lack of advisory services can
be attributed to both hill country farmers and advisers,
Hill country farmers do not seek outside advice as much
as town milk farmers. This may be because they are
unaware of the advisory services available to them. ALaE
this is true then the Department of Agriculture has been
remiss in allowing advisory services to these farmers to
deteriorate.

(11) At the time of the study eleven survey farmers (44%) had
received government finance,



2.7  Summary

The important points that have ariscen from this section

are: -

(i) The hill country is of low natural fertility and
variable topographyv,

(ii) The total rainfall varies from 35 inches to 120
inches with an average rainfall of 4C to 60 inches
on the hill country farms.

(iii) Summer droughts can occur and snow falls on the hill
counttry in the winter.

(iv) The hill countiry is rcadily accessible and well
supplied with essential services,

(v) Because of the proximiity to road and rail, transport
costs in relation to otheir hill country areas, are
low.

(vi) There are no fertiliser or freezing works in the
area,

(vii) Finance has been readily available to hill country
farmers for development,

(viii) There is need to improve advisory services to hill
country farmers,

2.8 Hill Countrv Development Studies

Detailed studies of hill country development have been
published only in the last decade. This has occurred as a
result of the need to increase agricultural production and the
realisation that the major part of this increase would come
from the hill country. Most of the investigations into hill

country development have been concerned with aspects of
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profitability. The case study(12) approach, involving either
an ex poste or an ex ante analysis, has been the teclhiique most
commanly used to analyse profitability.

In 1963 Wright (“) investigated the relative non accept-
ance by farvrmers of the Te Awa tyvpe of hill country development.
(13) The physical and econowmic aspects of development and the
factors restricting or preventing developinent were studied by
means of a farm survey. The survey, limited to the hill
country of the Wanganui-Rangitikei-Manawatu region, indicated
that lack o knowledge was probably the greatest handicap to
faster hill country development, On the basis of two case
studies both budgeted into the future Wright concluded that
development is only marginally profitable to the indiwvidual
farmer.

A study undertaken by Holden (5,6) in 1965 aimed at
analysing two aspects of hill country development viz the
post tax profitability of deveclopment and factors preventing
increased production on hill country. An ex poste analysis
using current prices was carried out on development programmes
implemented on North Island hill country farms. From the
study Holden concluded that after allowing for price chauges

75 per cent of the programmes were profitable, Of the factors

influencing profitability the principal determinant appeared to

(12) This involves a study of a development programme implem-
ented under an actual farm situation.

(13) This type of development involves adequate subdivision,
topdressing and oversowing with legumes, control of
grassgrub and Porina and the complete utilisation of all
pasture growth.
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be the rate of stock increase per amum,

Feasible development procedures were devised by Frengley,
Tonkin and Johnson (7) for two hill country properties in
North Canterbury. The physical and financial implications of
these procedures were then analysed using an ex ante analysis,
The analysis indicated that the programmes would be profitable
under the assumptions made., Postscripts to both studies
detailed the changes made to the development programmecs as a

resuit of unforeseen factors, e.g. a drought and a fall in

wool price.
Johnson (8) examined the effect of falling wool prices on

Taranaki hill country development, Two retrospective studies

were undecrtaken on farms where development had been suspended

and two forward studies where the developnent process had been

altered. Johnson concluded from this study ﬁhut
"in general the cheapest form of development is adding
more stock to already developed farms"
and that
"further prudent development will still give a satisfactory
return on the additional capital spent."
A major study of the potential for increased production on
hill country sheep farms in the Wairoa county was made in 1967
by Cartwright (9), From the results of a survey Cartwright
stated that
"with the present level of technical and managerial
knowledge the area has a potential stocking rate of five
ewe equivalents per acre."

The profitability of past development programmes were analysed
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using a combination of c¢x poste and ex ante analyses, A
hypothetical farm development programme was then constructed
and evaluated. From this analysis Cartwright concluded
developmerit should remain profitable to the nmation over

. . . . (14) R
virtually all foresecable price combinations. The
analyesis suggestoed development should be profitable to farmers
over some price combinations.

2.9 The Profitability of Development Programmes

There are two main methods of analysing the profitability
of development programmes, Vviz. the case study approach and the
use of a generalised model.

There are two types of case studies,. These are the

study. The ex poste study is a historical study usually based
on the analysis of farm accounts. An ex ante study is based
cn forward budgeting methods.

2,9.1 Ex poste Studies

The profitability of past development programnes has been
af'fected by economic conditions during that period. The level
of prices and costs operating at that time have influenced the
decisions made., In order to isolate the development progransmne
from the conditions governing it, two conventions are possible

with respect to costs and prices, These are to use actual

(1“) In his study Cartwright varied the price of wool from 27d,
per pound to 51d. per pound. This range does not however
include the present price level for wool. This situation
indicates the difficulty in accurately forecasting future
price levels.
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costs and prices converted to rcal terms(15) or to use
standardised costs and prices.

If all physical guantities used in the development pro-
gramme are available then a scries of deflated prices can be
applied to these quantities in order to obtain the required
real valucs,. Unfortunately most accounting data does not

(16)

provide this information. The derivation of real values

(17)

therefore relies on the use of a price index. These
indices, liike most general indices, have a number of wealknesses.
The most important of these is that they are based on a specific
input mix which may not be representative of the input mix used
in the particular programme under review,

The second convention is to use standardised costs and
prices. These arc applied to the rccorded physical production
data. Both Cartwright and Holden used this convention in theinr
studiecs., Cost indicies were appliecd to previous expenditure
and the cutput was given a long term expected value.

Cartwright states that both advantages and disadvantages
acrue from using standardisced costs and prices. The advantages
are two-fold. Firstly the effects of short term market forces

on prices and costs are avoided, Secondly it prevents the

analysis of one farm being biassed with respect to other farms

(15) In order to convert actual costs and prices to real terms
it is necessary to choose a base year. Indices of price
changes from this base year are then used to bring costs
and returns to constant values or real terms.

(16) Farmers' accounts have in the past been prepared for tax
purposes rather than for management use,

(17)‘ For example such as the one published by the New Zealand
Meat and Wool Boards Economic Service,
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by virtue of it receiving high or low premiwias by chance,

The disadvantages are that genuine premiums cocbtained by farmercs
throush trading skill are celiminated and that price and cost
forecasts may be poor, Thus a plan shown to be feasible at
standardised costs may be infecasible at inflated costs,

The use of standardised costs and prices allow statemnents
such as

"this is the profitability of the development programme

1if undertaken now!"
to he made.(TB)

It is difficult to attach much importunce to ilicse state-~
ments, The decision making environment has beer changed and
time has altered such factors as:-

(i) prices and costs,

(ii) the degree of technical knowledge,

(iii) the availability cf, and the terms for, Ilcan noney,

(iv) +the economic climate and the financial position of
individual farmers.

These factors profoundly iniluence the a2ctual development
programme implemented by individual farmers. Therefore exact
replicas of past development programmes are unlikely {o be
repeated in the future. The author believes that ex poste
studies of past development programmes should be made using

actual prices and costs, It was these prices and costs which

influenced the speed and type of development undertaken, Such

(18) These statements imply that all assumptions will hold
into the future.
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analyses are, however, of academic curiosity only. Their
contribution to deciding how capital should be allocated to
future agricultural development is limited,

2492 Ex ante Studies

Ex ante studies avoid the price problem by assuming
current prices or some combination of present and past prices.
The forward budgeting technique enables the analyst to evaluate
now the profitability of a feasible future development pro-
granmne . The analysis is however dependent upon the present
level of knowledge, This means that because the future cannot
be predicted accurately, price and technology changes will
affect:~

(i) the proposed development plan,

(ii) the profitability of the development.,

As a result detailed financial evaluations must be tenta-
tive because any deviation from the original development plan
means that the financial evaluation is no longer applicable.

(19)

Some recent ex ante studies have incorporated rising

input prices. In these studies the computational burden is
increased. The base year situation has to be reassessed for
each year of the development plan, If this is not done, the

base year does not reflect what would have happened in the
absence of development,

2+9:3 Combined Ex Poste And Ex Ante Studies

In studies where the development process is incomplete

(19) See reference (12).
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some workers have used a combined ex poste and ex ante
analysis. This type of analysis involves the use of actual
and projected costs and prices. These are applied to the
completed pari of the programme and to the future likely plan
respectively,

Cronin (11) has stated that such analyses can make allow-
ance for unforseen variables vhich entered into the development
programme as it proceeded, Furthermore, the results aliready
obtained can be used with a greater degrce of certainty than
his (Crcnin's) projection of future results.

The author however, does not believe that these combined
analyses provide information relevant to future development,
The base from which development will start has been changed as
has the decision making environment, The level of technology
has alsc changed thereby altering the level of production which
is technically feasible. Hence development programmes wider-—
taken in tlie past are unlikely to be replicated in the future.

2.10 The Generalised Model

The profitability of hill country development can be

examined by formulating a generalised model of a development

}7
(21 o . :
programme. The sensitivity of profits to changes in one

or more variables(22) can then be studied. This type of

(20) For example Cartwright (9) and Cronin (11).

(21) That is a develcpment programme which with slight
modification could be applied to a number of farms.

(22) These variables include price forecasts, costs, speed of
development, interest rate, and degree of equity.
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analysis is basically a financial evaluation of one develop-
ment programme. Suchh a model must be able to take into
account the physical changes made to the development programne
when important variables alter.

In theory the generalised model is useful in indicating
the range over which variables can alter without the programume
becoming wnprofitable. It does not however indicate in
practical terms how farmers should alter development to offset
the ~:fects of these changes on the profitability of develop-
ment. From a farmers point of view this is an important
aspect of development planning,

a1 The Approach Used

Farmers are interested in the profitability of future
developnent. IF'or this reason the author believes an ex ante
analysis of development programmes is necessary.(23) While
the future cannot be predicted accurately forward budgeting
docs make the best use of present knowledge. Consequently it
aids in determining the most efficient use of resources.

It is however, impossible to furnish a blueprint for hill
country development. The speed and the direction of the

development is determined by the individual farm situation.

Most of the important decisions concerning development involve

(23) The development programme so analysed is one which is
feasible under the existing farm situation, Analysis of
past development programmes using projected costs and
prices should not be used to determine whether future
development will be profitable. The principles of past
development programmes e.,g., stock increases, may be
applicable to the future but it is unlikely that the
actual development programme itself is applicable under
present price structures.
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change, This leads to uncertainty about future events and to
uncertainty about tihie impact of events on a feasible develop-
ment progiramme.,

Despite the uncertaintiy, decisions have to be made now
about development to be undertaken in the fuiure. Using
present kmnowledge a development plan can be formulated to
achieve some future goal. As the plan is implemented through-
out time, additional information will become available. This
information will inevitably mean, in a dynamic agriculture,
modifications to the basic plan. Thus by the time the gaﬂﬂza)
is reached the completed programme may be significantly
different from the original plan, As a result a detailed
financial evaluation of profitability is likely to be of
academic interest only.,

The major difficulty with an ex ante analysis is how to

incorporate the efifect of changing prcduct prices in the

analysis. Several problems are involved. The first problem
is associated with the timing of these price changes. Thesec

changes can occur at any point in a deveclopment programme and
the remedial action taken will vary according to the point at
) (25)

which the change occurs,

The extent of the price changes also influences the action

taken. It is however, difficult to accurately forecast either

(2“) Marked changes in variables affecting development may
result in the completed goal being different to the
proposed goal before development,

(25) A price fall in the year immediately after the implemen-
tation of the development programme is likely to have a
greater effect than a price fall at a point where
development is generating additional profits.
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the extent of, or the timing of price changes. If accurate
forecasts were possible there still zremains tlie gquestion of
what action the farmer will take. Individual fuarmers vary in
" . T 26) : " . .
their managerial ability and hence in the alterations they
will make to developuent plans under changing conditions.
Thus the effect of price changes can be analysed in a normative
sense but not in a positive sense.

Today, hecause of the uncertainty about the effect of
future price falls on development, farmers may still refrain

(27)

from undertaking development., This is despite the fact
that development could be shown to be profitable. Thus it
might be considered that some attempt should be made to:s-
(i) incorporate changing product prices,
(ii) indicate the wreniedial action that should be taken to
offset price falls and protect the capital alrecady

invested.

However the problems involved in accurately forecasting

future price trends and hence changes to the development
programmne make this a difficult assignment, For this reason
the desirability of future Horowhenua hill country development
has been analysed using constant product prices and costs.

The development programme with the highest profitability under

(26) Managerial ability is an important input in any
development programme.

(27) This is probably true of the majority of Horowhenua hill
country farmers who prefer the status quo situation to
the possibility of losing the limited capital they have
and at the same time increasing their indebtedness.
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(28)

these asswuptions can then be selected.
The effects of future price changes cannot be satisfac-—
torily analysed by budgetary methods. Annual revision and
evaluation of ex ante programmes is thereforec an cssential
requirement, In reality the planning of fuiture development

<4

programmnes involves detailed plarnning for the initial years
and broad planning for the latter years, As prices and
teclmology change so must the development programme if the

(29) .

effects of ncen beneficial changes are Lo be minimised and

beneficial(go) changes maximised, These changes may not
result in the cptimisation of profits. They will, however,
ensure that profits will be greater than those thalt would occur
in the absence of revision.

From a financing peint of vicw lending institutions are
likely to have greater confidence in development which is
annually revised and evaluated. They may also be more willing
to provide additvional capital if this is required.

2.12 Summary

The following points have cmerged from the review of hill

country studies and from the methods of analysing development

(28) This method of sclecting the development plan to be
undertaken is, in theory, similar to the selection method
of a profit motivated farmer, Frequently however, sub-
optimal investment decisions are made hecause farmers are
unwilling or unable to invest on a scale which will earn
the optimwn return.

(29) Non beneficial changes would include falling product
prices and adverse climatic conditions e.,g. drought,

(30) Increases in product prices and a technology change
resulting in higher productivity are examples of
beneficial changes.
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programmes: -

(i) Hill country development studies have been published
only recently.

(ii) Predictions about the profitability of future
developmment have ranged from:
"marginally profitablet (Wright 1963)
to
"development would he profitable over wide price
ranges"
(Cartwright 1967)

(iii) Both the case study approach aud the generalised
nmodel have heen used by research workers in
determining the profitability of development plans.

(iv) The case study approach involves the use of an
ex poste or an ex ante analysis.

(v) There &are problems involved in using both types of
analyses, If an ex ‘poste analysis is used the
problem is in deciding what costs and prices to use.
With ex ante analyses the problems revolve around
uncertain knowledge of the future.,

(vi) The magnitude of these problems are increased with
combined ex poste and ex antc analyses.

(vii) Use of a generalised development model is in theory
useful in indicating the range over which prices can
alter without causing the development programme to be
unprofitable,. The problem is that it does not

indicate how farmers should alter their development

plans in response to these changes.,



(viii)

Tiie author has used constant prices and costs

in

an
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CHAPTER THREE

PROCEDURES USED

F Introduction

The study of the profitability of future Horowhenua hill
country development involved the use of farwm surveys,
representative farms and a computerised {inancial evaluation
program.

The farm surveys ecnabled essential information to be
collected on such aspects as management practices and probllens,
productive pocrformance and hill country developwment teclhniques.

(1)

Feasible development programnes wvere then formulated for
farms representative of hill country shecep farms in the region.
Later the {inancial implications of these programmes were
evaluated using Gardner's computerised evaluation program.
This chapter begins with a brief summary of farm surveys.
The surveys undertaken by the author are then described and
the place of representative farms as a rescarch teclinigque
discussed. The chapter concludes with an outline of Gardner:'s
program and a comment on some limitations that became apparent
while using the program.

3.2 Farm Surveys

Farm surveys are one form of farm managecment rescarch and

involve the collection and analysis of farm data. They may

(1) We refer to a computer "program" but a development
"programme' ,

(2) This program was slightly modified to include data from a
cattle breeding program.devised by the author. This
program was devised because Gardner's program did not
allow for a cattle breeding policy. The program is
outlined in appendix B. g
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form the basis for studying particular farm practices, for
determining impediments to increascd production and for
cvaluating new technology in farming. Candler emphasised the
importance of farm surveys when he stated

"Farm surveys may be the best, indced the only way of

L'}

collecting information on the success of new practices at

tlie farm level."

As a research technique surveys have been used since the

(3)

beginning of the century The surveys carried out by early

workers were of two types viz, descriptive or enumecrative

surveys and interview or management surveys, The characteris~

tics of these types of surveys are briefly outlined in the
(4)

following subsections,

31, 2y 1 Descriptive or Enumerative Surveys

The majority of farm surveys have been of this sort.
Such surveys are designed to find out about farms and farmers.
They consist essentially of the collection of farm reccords
either by mail guestiomnaires or by farm visits. The
information required is rigidly defined by mecans of a set
questionnaire, The main use of these surveys is probably to
provide descriptive infecrmation on farming, They can also
indicate where further detailed research may be required.

3.2.2 Interview or Management Surveys

This type of survey is basically a means of testing a

(3) A comprehensive review of these early surveys can be found

in (13).

(h) For a discussion of the limitations of these types of
surveys the reader is referred to (1&).
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It involves the collection of both subjective

(5)

hypothesis.

(6)

and object%xg(7) data. Candler (15) has formally defined
management surveys as

"A scries of interviews with farmecrs to give information

about some one managecment practice."

During the interview discussion usually ranges from topic
to topic, A set questionnaire is not used but in some instances
interviewers may use a schedule or list of topics. This acts
as an aid to remembering the points they wish to discuss, A
high degrece of interviewing skill and agricultural training is
needed for these surveys because of the subjective nature of
much of the data. Management surveys are likely to improve
the understanding of differences in farming performance and
hence provide a means of formulating useful recomunendations for
farmers.

Three types of management surveys have been identified by
Candler (16) and these differ only in their objective.

Briefly they are:-

(i) Research or Pre-release surveys

These are designed to determine whether there is
likely to be a place for a new product or for a new management
practice. They involve a survey to determine current

management practices followed by an analysis of a management

(5) For example more cows and more fertiliser mean greater
profits.

(6) This involves information on such aspects as intentions,
motivations, expectations and attitudes.

(7) Data of this sort is specific data such as stock numbers,
fertiliser usage and number of acres.
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system which includes the new practice or product. From this
an estimate of the likely profitability of the new practice or
(8)

product can be obtained.'

(ii) Post-~Release or Early Adoption Surveys

This type of survey is designed to obhtain information
onn farmers experiences with a new managcment bpractice. To be
useful such a survey neceds to be carried out before the Lulk of
farmers have changed to the new practice. The aim is to
estabiish the profitability of the new practice and to define
the conditions necessary for success. The tiwing and wide
publication of results are two important aspects of this type
of survey, An early adoption survey has been carried out by
Grahame (19),

(iii) Non Adoption or Behaviourist Survevs

In this type of survey the resezarch worker wants to
find out why some farmers are refraining from adopting a new
practice or product. Stich surveys involve difficuities of

(9)

obtaining the rcal reasons for nonadopition

(10)

and in checking

for consistency of replies.
The reliability and value of the results obtained from

interview surveyvs depend largely upon the training and

interviewing skill of the research worker, This point has

(8) The results of such analyses depend largely upon the
assumptions made., Pre-release surveys have been carried
out by Frampton (17) and Williams (18),

(9) No farmer is likely to admit to a lack of drive or to
ignorance.,

(10) Cronin's (11) study of the factors preventing high
production on some dairy farms in the Rangitaiki Plains
deals with this point in some detail,



been made by Schapper (14) who stated
" . 4w ¢+ ¢« +« . & high degree of interviewing skill and
appreciation of interviewing as a scieatific procedure
are pre-requisite's for reliable results."

J# 3 Horowhenua Hill Country Surveys

Two surveys were undertalen. The initial survey involved
a random survey of hill country sheep farms in order to
(i) obtain physical and production data
(ii) define management practices and hence a management
system typical of district practices
(1i3i) determine attitudes of farmers te development
(iV) pinpoint factors hindering or preventing development.
The purposive survey was uundertaken in order to swvudy
development methods currently being used by progressive hill
ceuntry sheep farmers, This survey was conducted omnn a case
farm basis. Lach farmn and farmer was treated as an entity and
conclusions were drawn on the basis of this and not from
aggregated data,

3.3.1 The Survey Area

The survey arca included all the hill country hetween
Shannon in the north and Packakariki in the south. The total
area of approximately 70,000 acres represents a small portion
of the hard hill country of the North Island. Such hill
country has frequently been referred to as second class hill
(11)

country.

3.3.2 Identification of Survey Farnms

With the assistance of Mr R, Gill(12) all sheep farms in

the survey area were identified. Of these 70 were classified
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(13)

as hill country shecep units including 14 whosc¢ owners

(i)

derived income from othes sources., These latter

)

properties were included in the random survey for two reason:

.
.

b

they formed a significant percentage (20%) of the shecep farnms
in the survey area and physical and management information
only was required from the survey. It was thought that
management practices on these farms were unlikely to be
significantly different to those used on self-contained sheep
1nlits;.K15)
Tdentification of purposive survey farms was more
difficult, As there had been lititle advisory contact with
hill ceuntry sheep farmers, those undertaking develcpment work
were generally unknown to local advisors, For this reason
assistance was obtained from accountants, stock firms and
produce merchants in il1dentifying famicrs who had or were,
carrying out hill country development, Some of these farniers

were later excluded from the survey because of either an

(i11) This hos been detined by the New Zealand Meat and Wool
Board's Economic Service as hill country carrying
approximately two sheep per acre plus cattle (approxi—
mately one beast to seven or eight sheep). Wool
provides some 4O per cent of the revenue and the balance
is derived in about equal proportions from the sale of
store sheep and store cattle.

(12) Livestock Instructor for the Department of Agriculture
in Levin,

(13) For the purpose of the study a hill country property was
defined as a farm with 60 per cent of its area steep and
unploughable,

(14) These sources included town milk products, agricultural
contracting, opossum trapping and shearing.,.

(15) The results of the random survey proved this assumption
to be correct,
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unsystematic approach to development or unsuitable reccords.

Bl 3 Selection of Survey Farms .

(16)

Twenty three farms were selected for the random survey
in the following manner:-

(i) numbers were assigned randomly to the hill country

sheep farms

(ii) numbered discs corresponding to individual farm

nunbers were then placed in a barrcl
(i1i) a disc was drawn from the harrel after it had been
revolved,

The farms selected included five which derived income from
sources other than shececp farming.

Initially seven farms were seleccted as being suitable for
tlie purposive survey, Two of these were later rejected
because of vnsuitable records and the absence of any real
development plans, The small number of purposive farms is a
reflection of the abscence of planned development omn this area
of " ke s oountry.(17)

The location of the survey farms is shown in figure 3.1,

3,3.4 The Survey Method

"Farmers in the Horewhenua district were first made aware

of the proposed hill country survey by means of a newspaper

(18)

article, This article was written two months prior to the

(16) This size sample of farms was taken in order to ensure an
adequate coverage of hill country farms throughout the
survey area.

(17) The author is reasonably certain that no hill country
sheep farm which had achieved significant production
increases in recent years was omitted from the survey.

(18) Levin Chronicle November 1968,



Figure 3.1 Distribution Of Survey Farms

Shannon .

. Manakau

. Otaki

Waikanae

Legend

/// Survey Boundary
Extent of hill
country

® Random survey
farms

Paraparaumu

GD Case farms




53

(1¢ o

survey and was followed Dby a lettcr( 9) outlining the reason
(20) :

for the survey, Survey farniers were then telephoned and

asked if they wished to participate in the survey. In niost

cases farmers were plecasced to co-operate and a time and date
for a meeting was arranged,

Of the 23 random s=urvey farms 20 were visited,. The
reasons given by the three farmers f{or non-participation in the
survey were -

{:) not interested - the farmer concerned did not believe

that the survey was likely to be beneficial to him.
(ii) ill health -~ the owner of the farm was seriously ill
in hospital,

(iii) the farm bhad just been sold - the owner was involved
in shifting and did not have time to participate in
the survey.

After the random survey farms had been visited the
case study farmers were contacted, The procedure followed
was similar to that employed with the random survey Tf{armers
with one exception, A slightly modified letter was sent to
these farmers in which it was made clear that financial as well
as physical information was recquired,

The random survey was carried out in February and March of
1969, The purposive survey commenced in April of the same

vear and was completed by June.

(19) The letter is reproduced in appendix A,

(20) This method of approach gave farmers time to think about
the survey. The author believes that this assisted the
co-operation he obtained.
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3.3.5 Interview Technique and Experiences

Fach survey commernced with an inspection of tlic faxrm,

The initial part of this period was concerned with gaining the

g . 2l - : - :
farmers confldence( ) and obtaining knowledge of the physical

(22)

N

propertics of the farm, This was followed by a randeuni

discussion of the various managenent practices employed by
(23)

Initially provision was made for two surveys per day.

the farmer.

This wractice was discontinued after the first attemnt, The

(24)

\)

<

lack of working time meant that surveys were rushed and

farm impressions not clcarly defined in the author's mind,

It was also difficult to adjust to two different personalitie

)]

witlhin a short pexriod of time. Interviewing was not easy
and different approaches were ofiten necessary in order to

(25)

obtain the required information.

o

(21) This ids essential if a farmer'!'s full co--operacion is to
be obtainecd. WVarren (10) reported that it was esseniial
to have rapport betweenr the research worker and the
fanmer B

(22) This is essential to the understanding of managemen:
practices,

(23) This process allowed the farmer to talk more freel
about the farm and in particular the problem involved in
farming it. Grahame (19) has swmmarised the advantages
of this freeflow type of interview.

(24) In general farmers preferred their farms to be visited
between the hours of 9 a.m. and 5 p.n. Consequently a
maximun of 8 hours per day was available for the surveys,
This restricted farm visits to one per day.

(25) For example one farmer may constantly diverge from one
particular topic during the course of the conversation,
In such a case the interviewer has to bring the farmer
back to that particular topic in order to obtain all the
information required. On the other hand a reticent
farmer needs to be drawn out in order than his views
are {fully expressed.



More time was spent with individual farmers in the
purposive survey than in the random survey, As well as
discussing management practices, physical and financial
aspects of development were examined in detaill. Records of
development and financial accountis were borrowed by thce author.
These were returned after a thorough examination,

Certain topics were discussed more on some propertiecs
than on others,. In general the author found most farmers
were kuowledgeable on stock management, but less dinformed on
pasture manage:;ent, Development was a sensitive subject with
some farmers. The author made it clear, before any dis-~
cussion on this aspect, that he was not there to criticise.
This probably resulted in all farniers freely expressing their
views on the question of future development,

During the course of the survey the author gained the
benefit of time spent in the area as a farm adviser (1967-68).
Some of the survey farmers were known to the writer prior to
the commencemncnt of the survey, This greatly assisted the
collection of information and the co-operation received,
Overall, farmer co-opcration was excellent, A number of the
random survey farmers offered financial information although
this was not required. Others provided detailed information
regarding personal drawings and the adjustments made to combat
the cost price squeeze,

The surveys created much interest., By the time the first
few visits had been completed a large percentage of hill
country farmers had become aware of the study. Some farmers

not included in the survey were eager to participate., The
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writer gained the impression thet hill country farwers would
participate rcadily in any situdy they theught might be
(26)

beneficdial.,

BEN5. B The Survey Data

Data from the two surveys can be found in chapters four
and fiwve, Chapter four decals with information collected 1rom
the random survey, and iixncludes data on farm size, stock

J g s
nwrhers, production performances and attitudes to development,
ny Qe 75 s ey A s I . 0 o 9 = o e = o
The infoxmation {rom tihe purposive survey is contained in
chapter Tive,

3.4 The Value of Representative Farms As A Research.Technique

The particular teclhmigque used in any research study is
determined by four main factors. These factors are the time,
funds and data available and the complexity of thie problemn.
Fer certain types of management problems, e.g. development, a
sufficicent element of similarity may exist between farms to
realistically specify a typical ox representative farm, On
this farm development opportunitics can then be analysed.

Most Favmers adjust slowly to new conditions and
technology and 2ll differ in their degree of adjustment. For
this reason farmers can be classified into three groups viz.

(i) the innovators =~ these are the pioneers in the

farming world., They are the first to try out new

ideas and are to the forefront in farming knowledge.

(26) A number of farmers were genuinely concerned with the
state of hill country farming in the area, Many felt
that a lot of the hill country had reverted over the
yvears, and thought that some sort of action was required
to reverse this trend.
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(ii) the non adopters - this group comwprises nmen who are

limited in their ideas and managerial ability,

(iii) the mass of farmers - this group determines what is
most commonly found as to size, organisation and
farm practices,

Groups one and two are minority groups and it is from
group three that representative farms are chosen, This group,
however, does not remain static, nor do their farming methods.
As a result tyvpical Tarming methods cannot be determined once
and for all. By didentifiying the primary factors which
influence the particular decision under study 1efinements can
be made in the selecction of the represcntative Farm., This
means that the use of the representative farm must be closely
tied to the stated purpose or problon.

The cbject of the reprcecsentative farm is to embody the
attributes of the farms that it represents. These attributes
include the quantity and quality of rce¢sources, the cost of
inputs and prices of outputs and any other restricticns,

The sclection of a representative farm involves a number
of difficulties. A single farm model is unlilkely to
adequately represcnt all the significant characteristics of any
group of farms. Each farm itself is unique in that the
particular combination of resources and managerial ability are
peculiar to that farm, This means that results and
recommendations from any study must be revised or adjusted
when applied to a particular farm,

Representative farm studies are static in nature whereas

the farin firm is operating in a dynamic environment, A
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typical farm no matter how selected remains typical as long as
technology and other attyibuting factors remain constant.
Doubts can also be raiscd as tc whether anv model farm can
efffectively provide guidance {to individual farmcrs who differ
in such things as managerial ability, age and goals.

Despite these problems the representative farm cen still

serve as a useful educational tool for many kinds of managenent

problems, This is especially true where the representative
farm uypifies a narrow er specialised type of farming. 56

cannoti, however, replace individual farm analysis and planning
as no two farms are identical,

The three representative farims scelected for this stuey
are described in chapters six and seven, The fellowing
subsection describes the program used to financially analyse
development programmnes devised for these farms,

S5 Financial Analysis of Development Programnes

Once a physical development plan hias been constructed the
next task is to determine its {inancial feasibility. This has
usually involved completing a number of repetitive calculations
e,g. cash budgets, stock reconciliations,. Recently, however
computer programs have been devised for financially evaluating
planned development programmes.

These programs, compiled by Sanderson and MacAurthur
(Lincoln) (30) and Gardner (Massey) (20), reduce the time
involved in routine calculations and allow the scope of the
analysis to be extended. They do not, however, reduce the need
for a full and detailed understanding of the development

problem, Nor do they relieve the research worker of the



responsibility of planning the physical programmue,

In this study Gardner's program was used to financially
evaluate developnient pirogrommes devised for the representative
farms. The program is briefly outlined in the following
subscctione(27)

5 )0 Gardner's TPinancial Evaluation Progranm

Bagically this progran analyses the financial

(28

requircments and profitability ) of development programmes
feasivte for all resources other then finance, Data from the
physical development pregramme is analysed by five main

programs, These are:-

(i) the base year program ~ which determines a pre-

development cash flow situation, Datia. from i Hs
used in evaluating the profitability of the

(29)

development programmne using the present value
measure,

(ii) the financing and stock vreconciliation prosran -

usced to calculate stock purchases and sales, cash

(27) For a nore detailed discussion of Gardner's program the
reader is retferred to (20).

(28) The profitability of the development plan is determined
by three criteria viz., the present value, payback period
and the increcase in post tax drawings. The present
value measure is outlined in appendix F. The payback
period can be defined as the time taken for the net cash
proceeds from development to equal the net cash outlay
of the development.

(29) Note that for the purpose of calculating profitability,
the difference between the base year cash income and
cash expenditure is assumed to represent the level of
personal drawings prior to and during development., This
figure is not however used in the calculation of annual
overdraft requirements. !
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budgets and overdraflft requirements for ecach year

of development. The specification of a percentage
change in wooel production and in the price of wool
allowg a parametric evaluation of yearly overdraft
reqguiremecnts to be made,

(iii) +the post development program —~ which is similar to

the base year program and determines the cash flos
situation after development has been completed,

(iv) the evaluation program - used to calculate the

profivobility of the development plan.

N « E . . ;
(v) the parametric evaluation program — if the

development plan has a positive present value this
progran widertakes a parametric evaluation of
profitalbility for a specificd change in wool
production and in woel pricc‘(je)

Output data from Gardner's program includes production
and financial data for cach year of development, pre and post
development data and profitability calculations,

Use of this program reduced the time requircd to analyse
development programmes and enabled a more detailed analysis to
be undertaken. However, during the course of the study some
program limitations became apparent, Consequently the results
of the analyses had to be studied in relation to these

limitations. Such limitations do not, however, detract from

the usefulness of Gardner's program, They are a reflection

(30) The specified change is a plus and minus percentage of
the expected yeild and price levels.
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of the inherent difficulty of incorporating farm management

logic into computer terms.

i P Program Limitations

The program requirces maximum and minimum culling rates to
be specifilced fer all classes of sheep. This provides a

£

certain amount of flexibility but also leads to management

anomalies. With this svstem small nuwinbers of breeding ewes
can be purchased in any one year, In actual practice a

farmer would either cull less heavily or not hother to buy the
additional ewes. Similarly the program allows the number of

breeding ewes to be increascd rapidly by retaining old ewes.

(0]
H;

When the rate of increase declines these old ewes ore still
retained.,. As a result an wrealistic nwuber of ©iwo tooth
ewes are sold,

Stock lossezs camnot be altered during the development
programmne, This means that direct allowance cannot be made
for higher stock losses when stock are being used to "“break
in" land, Although lambing percentages can be altered this
does not completely allow for the reduced value of the stock
sold, Nor does it make any proviso for the increased nunbers
of replacement stock required.

Development expenditure for taxation purposes is deducted

from the gross income in the year in which it occurs. As a

result taxation payments cannot be minimised.(BT) This

(31) Taxation laws allow development expenditure incurred in
any one year to be deducted over several years. Such a
provision can reduce the total amount of tax paid during
development and hence the overdraft required to finance
development. .
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adversely affects the maximum overdraft figure, the time te
repay berrowed monecy and the profitability of the programme,
Thesc variables arc also affected by the abscnce of nil
standard values in the progcam,<32)

Tt is assumed in the program that the interest rate on
capital berrowed for development is eqgqual to the discount rate
used in determining the present value. This assumption is
not necessarily tiue, I'or example where there is a large
degree of uncertainty the correct discount rate to use may be
ten per cent. This may not be equal to the interest rrate on
development finance borrowed from, for example, the State
Advances Corporation, The assumption dces however, cecnable
the sensitivity of tlie present value to changes in interest
rate to Le explored,

In evaluating the profitability cof the programme the Dbase

(33)

year surplus is used as the figure fer personal drawings
e,g., if the base year surplus is $3500 then this figure is
used for personal dvrawings during development, when calculat-
ing profitability in tewrms of a present value, This practice
can render a developnent programme unprofitable because -

(i) all development finance has to be borrowed

(idi) repayment of borrowed money can only be done out of

(32) Under New Zealand income tax laws, livestock are treated
as trading stock and the taxable income is adjusted by
the difference in the value of the opening and closing
stock., However use of the nil wvalue system allows
stock increases above the basic rating to be allocated
a nil value, This reduces the amount of taxable income
and hence the amount of taxation payable. For further
details the reader is referred to reference (21).



the acditional post tox income gencrated by
development.

In many instances farmers are prepared o divertc moaey
from personal drawings (consumption) to development, This
reduces the auwount of off fairn capital required and affects
‘he financial feasibility of the programme. In this study
a simple method was used to weduce the base year surplus and
P _ (34)
divert income inte development,

The parvametric evaluation of profitability calculates the
change in the present value, payback period and post tax cash
surplus for varicus specified changes in wool price and wool
production. For these calculaticns to be relevant the

following must hold:-

(i) the asswmed change in the wool price and in the tot

)]
—

wool production must occur in year one of
development, and rcmain at these levels for the
remainder of the development period.,

(ii) the development plan must not alter.

(iii) the base year surplus must represent the actual

level of personal drawings during development, .

If one of these criteria does not hold, the analysgis is

1o longer meaningful,
The parametric financing analysis determines for each

year the affect of various changes in wool price and wool

(33) That is the difference between total cash income and
total cash expenditure in the pre-development situation.

(34) The method used is described in appendix C.
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production on the annual overdrafit or cash surplus and on the
cunmualative deficit or cash surplus. This calculation is
based on the assumptiociz that in any one year the budgeted wool

price and wool broduciion have been realised in the preceding

Vears. The further into the future the analysis goes the
morc unrealistic the asswuptionm becomes, The analysis may

therefore only be rcally relevant for the initial years of

development.
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THE RANDOM SURVEY PARMS

o1 Introduction

The first part of this chapter deals with the bhasic
information obtained from the random survey farms. This
includes details of {arm ownership, resources, size, topography
stocking rate and stock performance. The second part of the

chapter deals with the managerial practices encountered on the

survey farms. Stock and pasture management practices used to
maintain produacticn are analysed in soime detail. The

important weeds and pests found on the survey farws and the
methods used to control them wure also described.
.2 Farm Size

Tlie size of hLilil country sheep farms in the Horowheiiua

)

district varies widely. The group A farms( vary in size

(2)

from 230 acres to 400 acres. Group B Tamrus range from 300

acres to 9000 acres, Of the group B farms scven are less than
1,000 acres and six are less than 2,000 acres in size. Three
of the group A farms are less than 300 acires and the other one
is 400 acres in size, The size of individual farms is given
in table L4.1.

The survey indicated that the majority of hill country
sheep farms in the Horowhenua district are less than 1,500

acres in size. Excluding the two large properties of 6,000

acres and 9,000 acres the average size is 1,090 acres.

(1) Group A farms (1-4) are those which earn income from
other agricultural sources as well as from sheep farming.

(2) Group B farms (5—20) are self contained hill country
sheep units.
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Table 4.1 Size and Topography of Random Survey INarms
Farm Number Size -~ acres % Unploughable
A 1 250 95

2 230 86
3 268 74
L 40O 75
B 5 9,000 95
6 950 65
v 2,097 80
8 L20 : 67
2 1,213 80
10 1, 144 80
11 548 70
12 745 81
13 850 75
14 1,858 67
15 1,441 69
16 Siili7 65
17 1,045 86
18 1,230 80
19 6,000 68
20 1,412 95

4,3  Topography

The topography of the individual farms ranges from easy
hill country with some flat land to very steep broken country
with 1little or no flat land. For each survey farm the land is
classified as ploughable or unploughable, This provides an
indication of the relative topography for each farm, Such a
classification is approximate as it is based on farmers'

opinions and the author's wvisual assessment, The classifica-
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tior Is Fivenm in dable L. .
All suryvey farms have somme land which is ploughable,
The area of ploughable land varies from five per cent on thrce
farms to 35 per cent on two properties. On most farims between
11 and 25 per cent of the total land is ploughable.
% T Land Use
For each Tarm the land area is divided into three
categories -
(1) Pasture - both native and sown pasiurc
(ii) Unproductive land capable of being developed - Jand
infested with fern, scrub and other weeds.
(iii) Vaste - land covered by buildings, races, native
bush, as well as other areas which cannoti be
developed.

K 5)

w

se categories arce approximate and represent largely a
visval assessment due to the lack of reliable farm maps.
Details of land usc are given in table 4.2. Five of the 2D
farmeres are utilising all the productive land on their farms.
On the other 15 farms there are arcas of land which could be
brought inte productive use. Large arcas of native bush on
six farms account for a high percentage (10% or more) of the
farm being classified as waste.

4.5 Drainage and Water Supply

Generally natural drainage is adequate on all properties,
Only one farmer is concerned with hill paddocks becoming very
wet in the winter. Drainage is more of a problem on the flat

land with five of the survey farmers utilising vee, tile and

mole drains to advantage.
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Table 4.2 Land Use on Random Survey Farms

X
Farm Number | Land in Pasture | Land Potentially | Permanent
(%) Productive (%) Waste (%)
A i 80 Nil 20
2 75 9 13
3 &9 8 3
4 93 5 2
B 5 50 6 by
6 68 26 6
7 67 28 5
8 95 ad 1 b
9 96 Nil L
10 &8 8 L
11 89 6 5
18 9l Nil 6
13 gh Nil 6
14 93 2 3
15 79 11 10
16 88 6 6
17 62 8 30
1 o1 23
34 S 2
20 9! L 2
In very dry summers the natural water supply on some
survey farms at Paeckakariki fails, Elsewhere throughout the

district abundant natuvral water supplies exist on all

properties.

On some farms where further subdivision is

envisaged, water supplies will need to be extended.

4.6 Buildings

On all the farms surveyed woolsheds, sheep yards and

cattle yards

were adequate.

Four farmers on larger and wmore
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broken country had two or more sets of sheep yards,. This
facilitated handling of the stock and reduced the time
involvecd with stock operations. Only one farm had two sets
of cattle yards, Cottle yards were generolly poorer in
condition snd layout than the sheep yards,

Accomumodation for married permancent uen is of a

satisfactory standard, Farm houses range in quality from
houses built more than 30 years ago to modern homes. The

overall standaird of farm housing is good,.

b.9 Tenure of Farms

Tenure cf the individual Tarms is listed in table 4.3,

=

All but two farms are freehold properties, The cxceptions
are a Maori leasehold property and a Crown Land property.

The Maecri lease property consists of two blocks of land

"_J.

with leases of 17 and 15 years respectively. This property
situated in an area where much of the land has been owned by
the Maori people, The Crown Land property is the Lands and
Suirvey's farm, Whareroa, situated at Paekakariki.

;74 Management of +the Survey Farms

The iesponsibility for the management of the survey farms
is given in table 4.3, Individual owners are responsible for
management on 80 per cent of the farms, The other four farms
are controlled by managers, The degree of absentee ownership
in the district is small, Only five of the 70 hill country
farms identified by the author hawve absentee owners.,

4,8 Farm Owners

The age distribution of the sixteen owner operated farms

is listed in table 4.4,
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Table 4.3 Tenure and Responsibility for Management of Random

Survey Farms

Farm Number Tenure Responsibility for lManagement
A1 Freehold Ovzier
2 Maori lease Ovnexr
B Freechold Owner
4 Freehold Owner
B 5 Frechold Owner
6 Freehold Ovner
7 Freehold Manager
8 Freehcld Owner
9 Freehold Owner
10 Freehold Ownenr
i Frechold Managenr
12 FFreechold Owner
s I"reehold Manager
14 Freehold Owner
i Freehold Owner
16 Freehold Ovrier
7 Freehold Owner
18 Freehold Ovner
19 Frechold Ownern
20 Crown land Manager

Table 4.4 Age Distribution of Survey Farmers

Tou

30=40 vears

LOo-50 years 50-60 vears

Nwmber in

rou

The farmers in the 30 to 4O year age group tended to be

the more progressive farmers,

All these farmers have recently
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{1
carried out development work and are keen to pregress further,

All farmers in the 40 to 50 vear age group have taken over

i

the managemwent and then the ownershin of fanily faims, Thi.:

ly.

group tends to be more conscrvative than the younger age group
but have more resources at their disposal.

Half the owner operators are more than 50 years of age.
The author found farmers in this group tended to have fixed
ideas about managcement practices, Five of the eight farmers
in this group will eventually transfer control of the farms
to their sons,

0f the 16 owner operated farms, eight have owned their
farms for ten years or less, four for ten to twenty years. and
four more than twenty years. Five of the 16 owners have had
farming experience in areas outside the Horowhenua district.

The cuxperience has ranged from mixed cropping and dairying

PR )

througlhh to sheep farming. One fTamrmer also has practical
knowledge of accountancy and business management, The other

11 owners are farners who have spent many years working on
farms in tie district.

All four managers are capable men with a number of years
of farming experience. The writer considers thiat the
managerial ability of these men is equal to that of the

resident survey owmers.

4,9 Farm Labour

Permanent labour is employed on 13 of the 20 random
survey farms, On five of these farms the permanent labour is
the owner's sons, The nunber of permanent men employed ranges

from one to five, Ten farms employ one, two farms three, and
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one farm five permanent men. All of the farms organised hy
managers cuploy permaanent labour,

The men empleyed on the farws arce usualliy expericnced

shenherds. However larger units also eumploy mechanics and
unskillad labour. TFalling prices and rising costs have

caused two Tfarmers to reduce the number of perminent labour
units on their farms.

Fourteen farmers cmployed either contract or casual

shearers. Contract fencers and scrubcutftters were hired by
16 farmers. Four of the survey farms did uot cmploy outside

labour,

A measure often used as an indicator of labecur
productivity is the number of breeding ewces per labour unit.
This is a ratio and as such suffers fron a nuwber of
disadvuantages. One disadvantage is that it asswnes the =ize
of the brecding flock determines the nwiber of labour wunits
reguired, This is often not the case as is illustrated by
Tarm nawber 19. Because all development work is carried out
by farm labour a mechanic/welder is employed. Hence in this
instance the size of the brecding flock does nol determine the
nmwunber of labour units. Despite this the measure does give
some indication of the number of breeding ewes being handled
by labour units. On the Horowhenua hill country the number
of bireeding ewes per labour unit ranges from 350 to 1500,

The average is 873 ewes per labour unit, The ratio of 1,000
breeding ewes per labour unit is exceeded on ten farms.,.

Casual labour is available for work on hill country farms

as all farms are close to major towns.,. However a few survey
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farmers have difficulty in hiring experienced casual labour.
The average wage for casusnl workers in the northern and
central arcas is one dollar (31) per hour. Competition for
labour with the industrial sectors of Wellington and the Hutt
Valley forces hill country farmers at the southern end ol the
district to pav up to one doiliar twenty five cents ($1.25) per
hour for casuval labour.

4,10 Stocking Rates

(3)

1!

Several classes of stock are found on all Ffarns.
These have been converted to ewe equivalents (B.E.) using the
coefficients in table 4.3, The coefficients in table 4.5
are similar to those used by Cartwrisht except that a fixed

(&)
: The critical

coefficient has lreen used foir adult wetlizrs.
period for stoeck feed is in the late winter - early spring
period. For this reason all stocking rates have been
calculated from the winter stock nuwabers. Tlie number of
breeding cwes and breeding cows present oil each survey farm
is shown in table 4.0, The total number of ewe equivalents
is also listed,

Of the group B farms one has less than 1500 E,E. and

seven more than 2500 E.,E, All group A farmers have between

(3) For a definition of the wvarious stock classes the reader
is referred to the glossary.

(4) This assumes that the marginal rate of substitution of
adult wethers for breeding ewes is constant for any one
overall stocking rate. Cartwright in his study used a
diminishing marginal rate of substitution of breeding
ewes for adult wethers, i.e. three breeding ewes and six
adult wethers have equivalent feed requirements at a
stocking rate of 3 E.E. per acre. At a stocking rate of
6 E.E. per acre six ewes and eight wethers have equivalent
requirements for feed.



Table 4.5 Conversion Coefficients for Stock Winteroed

Class of Stock Lwe Equivalent (E.EB.,) per
Animal

Ewe Hogget 0.75

wWether logget 0.75

Breeding Ewe (2th and older) 1.00

Ram (2th and oider) 1,00

Wether (2th and older) 0.50

Rising one year cattle 3.00

Rising two year cattle )y, 00

Cattle two years and older 5.00

1000 and 1500 E.E, The stocking rates for the random survey

farms are shown in table 4,7,

Stoclking rates in the table are expressed in four wayvs.
Colwmn two indicates the stocking irate on grazeable pasture.
Only six farmers are achieving a stocking rate of 4 E,E. per
acre or better on this basis. Pive farmers have a stocking
rate of less than 3 E.E. per acre, On most farms (L45%) the
stocking rate is between 3 E.E. and 4 E.E. per acre.

Column three lists the stocking rate in terms of ewe
equivalents per potentially productive acre, These figures
allow comparison between the farmer's estimated potential
stocking rate and the stocking rate presently being achieved,

The number of sheep ewe equivalents per productive acre
are given in column four. Only two of the 20 farmers surveyed
are carrying more than three sheep ewe equivalents per
productive acre. The majority (65%) of the farmers have a
carrying capacity of two to three sheep equivalents. The

remainder are stocking at less than two sheep ewe equivalents



Table 4.6 Breeding Stock on Random Survey Farms 31.6. 69

Farm Nwunber Breeding Ewes Breeding Cows Total
Eve
Equivalents

B 1 650 - 826
2 350 = 548

3 450 2 592

4 1000 L6 1570

B 5 2000 200 6200
6 900 66 1627

7 2250 170 L663

8 1200 55 1860

9 2010 90 3210
10 %63 96 2414
it 1000 83 1740
12 1030 - 2418
13 2000 170 3568
14 2200 700 7742
15 2250 120 3710
16 450 15 1348
17 1250 60 1898
18 | 1700 60 2396
ik 3500 150 7260
20 5500 246 8534
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Table 4.7 Stocking Rates on Random Survey Farms 31 6,69
Farm Bwe Equivalents | Ewe Eguivalents | Sheep Ewe [Sheep E.E,
Number (I.I‘.) per Pro-— | per potentially | Equivalents|

ductive acre productive acre ber produc— Cattle B,
tive acre
{5} (dd.) (iii) (iv) (v)
1 L, 3 I, 3 L, 3 NA
2 2.,9% 2.6* 2.9 NA
3 2 S 2, 5 20 D NA
4 3, & 3.0 2.9 3.6
15 1.2 1.1 1.0 5
6 206 2.1 1.9 2.3
7 3.4 a5 2.9 g.2
8 4,9 b,9 4ol 50
9 2.6 2.6 2.0 B
10 2.4 Be B 1.5 1.6
11 3.5 o e 2.6 2.9
12 Slep? BLI2 e ¥ 1.1
13 hoy h.7 3.5 2.7
14 7 .6 2. B 0.9
15 3.k 3.0 g, 7 3.8
16 k.o Bun'f 2. ¢ 2@
Wiz 2.9 2n € 2.3 Bre
18 3.2 2.5 2.1 1.9
19 3.0 1.2 2.5 5.0
20 b.6 b,y 3.8 b, 7
Average 3.3 3.0 2.5 SR
I
Notes =~
1., * Plus varying numbers of town milk replacement stock
wintered,
2, NA denotes non applicable,




per productive acre.

The ratic of sheep ewe cquivalents to cattle ewe
cguivalents is given in columm five, There is considerable
variation in these figures and it is difficult to draw any
worthwhile conclusions. However even on the mostl improved
hill country property some cattle are nceded to control weeds
which sheep will not eat,

L, 11 Stoclk Performance

It

ambing percentage, calving percentagc(’) and the
percentage of lambs fattened are listed in table 4.8, TheseE
figures refer to the 1968-69 season. This scason was one in
which large nuwimbers of breeding cows died on s=orie properties

(6)

in the Horewhenua district, This has affected some of
the calving percentages shown in the table,

Lambing percentages vary from 75 per cent to 110 per
cent, The higher figure was obtained by a Perendale flock.
Sixteen of the survey farms have lambing percentages between
80 per cent and 90 per cent., The average lambing percentage
of 86.7 per cent is similar to the Meat and Wool Board's
figure for hard North Island hill countryg(7)

"There is a greater variation in calving percentages than

there is in lambing percentages,. The average calving

(5) For definitions of lambing and calving percentages the
reader is referred to the glossary.

(6) Due to feed shortages large numbers of breeding cows were

fed on fern and other roughage., Prolonged feeding of
too much roughage caused malnutrition resulting in large
losses.

(7) N.Z. Meat and Wool Board!'s Economic Survey 1968,
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Table 4.8 Stock Performance on Random Farms
Farm Number Lambing Calving Percentage of
Percentage Percentage Wether Lambs
Fattened
1 75 NA Nil
2 100 NA 38
3 80 NA Nil
4 80 80 Nil
53 80 60 Nil
6 90 75 Nil
7 80 90 20
8 90 90 90
9 90 95 Nil
10 85 80 Nil
11 110 90 Nil
12 90 NA 70
13 90 90 90
14 100 90 70
15 90 80 90
16 80 90 90
17 80 80 Nil
18 70 4o 70
12 85 85 80
20 85 90 4o
Average 86 81
Note -

1. NA denotes non applicable.

percentage for the 16 farms is 81 per cent with a range of 40
per cent to 95 per cent. Eleven of the 16 farms have calving
percentages between 80 per cent and 96 per cent,

Only nine of the 20 random survey farms are selling all

(8)

store lambs. The other 11 farmers are selling as many




fat lanibs as is possible.

Wool producticn figures have been collzcted from ten of
the twenty farms. These show a range of 10-355 1b of wool per
potentially productive acre, The average [{igure 1is 25 1bs.
This is four pounds higher than the Meat and Vool Board's
figure for North Island hard hill country.(Q) Not too much
signifiicance should be attached to this fipure as farmers
shecp policies vary widely, These policies affect tlie wool

production from each farm.

L.12 Recent Production Tncreases on Random Survev Farms

This section deals with recent production increases, in
terms of increased carrving capacity, achieved by random
survey farmers, Tabla 4.9 records thesc increases in terms
of ewe equivalents.

In the table column two refers to the total increase in

ewe equivalents on individual farms from the base year. In
most cases the base year is the 1964/5 season, Colwmm three

indicates the number of years over which increases in ewe
equivalents were taken, i.e. the number of years between the
base year and the 1968/9 season. The total increase in ewve
equivalents from the base year expressed as a perccentage is
listed in column four, Variability in the changes in
stocking rate between farms is shown by the average annual
percentage changé in column five,.

Annual stocking rate changes over the last five years are

(8) sSee glossary.
(9) N.Z. Meat and Wool Board's Economic Survey 1968,
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Table 4.9 Recent Froduction ITnereases on Random Survey Farms
Farm Total lncreascl Nuntber of [ Percentage | Average
Number | In E.E. row Years for Tuncrease Fncmehsie

Base Year Increase From Base in E.E,
Year per year (%)
&N (ii) (ididi) (iv) (v)
1 Nil 55 Nil Ni1l
2 R 5 NIk Nil
3 140 ¥ 18 2,6
4 286 5 27 5. 4
5 -500 5 -8 ~-1.6
6 150 5 9 1.8
7 850 3 22 L,5
8 Not
available
9 700 L 30 ]
10 260 e ill 1 B B
il i 700 5 69 14
2 Nil 5 Nil Nil
13 900 5 31 CER
vl 600 5 8 1.6
15 1000 ] * see
below
16 Nil 5 Nil Nil
17 562 5 Lo 8. L
18 1500 3 170 56,6
19 k670 B 213 k2,6
20 3400 5 91 el 2
Notes -

1. * Farm 15 had recently been enlarged through the
acquisition of more land so figures in colunms 4 and
5 are not meaningful.

2'

on farm number 20 is described in chapter 5.

The method of development associated with stock increases




shown for 18 farms. The figures show that five of these
farms have had no increase in total ewe eguivalents in the
Jast five wyears, Seven farms have had an average increase in
ewve equivalents of more than six per cent per year. On these
latter farms development work has becen carried out.

The remaining six farmns had annual growth rates between
one per cent and six per cent,. These farmers have had no
fixed pattern tg their increase in ewe equivalents. The
season, as much as anything, has determined the yearly

increase in stock numbers.

4,13 Future Production

Owners of survey farms were asked what they considered to
be the potential carrying capacity of their farws,. Answers

(10,
ranged from 3.5 E.E. per acre to 10 E.E. per acre.® )

Most farmers (75%) conside1r their farms could carry
5 E, per productive acre when {fully developed, Counpared to

the district average of 3.0 E.E. this represents a substantial
increase in carrying capacity. The likelihood of this

increase in carrying capacity being achieved in the future is

slight (see ppguu/5)c Only four farmcrs cenvisage large
increases in carrying capacity in the next five years, These
farmers already have development programmes under way. Most

of the survey farmers have no plans for substantially

increasing production,

7

(10) The Lands and Survey farm is aiming at achieving a
carrying capacity of 10 ewe equivalents per acre. The
author does not consider this physically nor economically
feasible with present technology. (see P.234



o1l Attitudes to Development

Although many survey farmmners belicve sigmificant
production increases are possible, few farmers arc attenpting
to achieve them. During the survey the author attcwmipted to
obtain information on farmers!'! attitudes to development and
their reasons for not increasing production,

Fifty per cent of the survey farmers said that they arc
intercsted in future development. It is significant that of
these half are prepared to borrow capital for development

)

worlk. The other half are only prepared to develop their
farms out of income, This is because of the uncertainty
surrounding future cost and pirice movements, I{f capital is
horrowed for development and prices continue to fall and costs
to rise, then it would be diificult to meet the financial
gharﬁgg incurred. In addition these farmers believe that
they could lose capital already invested in their farm.(12)
This group of farmers consider that it is unlikely to be
profitable to borrow for future development,

However with the present price cost relationship

development out of income is limited. The amount of cash

available for reinvestment in the farm is decreasing.(13)

(11) These farmers consider that there is adequate off farm
capital available for development work, and that it would
be profitable to borrow for development.

(12) This could occur through the reduction in equity
associated with a borrowing programme not being offset by
a profitable development programme,

(13) This is especially true for farmers with low incomes and
low equities.
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Rapid incrcases in carrying capacities are therefore uwunlikely
to be achieved from incowme and any production incrcase is
likely to be spasmodic,

For various reasons ten farmers (50%) are not prepared
to undertake development worlk in the foresceable future.

(14)

Three farmers in this group consider a consolidation phasc y
is essential at the present time, They arc of the opinicn
that such a period would improve their financial position,
In their wview development at present prices would be
. ’ 15
unprofltabie.( ))

Since they have freehold farms, two farmers are content
with their present financial situation. At the present
moment they consider there is no real incentive to develon
— . : (16)
their farws to higher productive levels.

Onc farmer said he is too old to consider any more

develovment work, He is preparing to give control of the
farm to his son. On another farm the absentee owner is
preventing development. Surplus cash is being used for

personal use rather than for worthwhile development.(‘7)

(14) In this context consolidation refers to the improvement
of the productive performance of the existing stock.
For the heavily committed farmer this may be the only
possible method of maintaining income levels,

(15) This statement was made intuitively by the three farmers
concerned. No attempt had been made to evaluate the
Likely outcome of planned future development,

(16) There can be no such thing as "staying put" under a

system of rising costs and falling incomes, If the real
net income is to be maintained production will have to be
increased,

(17) An annual fertiliser application probably could raise
carrying capacity by 50 per cent on this farm,
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Two farmers consider this class of hill country will not
e an ceconomic proposition in a few years time. The reason
for this heliefl is rising costs and falling prices. Develop-
ment therefore will not be censidered under any circumstances,
These farmers are wanting to sell their farms and reinvest the
capital in another industry.(18)

One farmer said he is not interested in development
because development finance is too costly, i.e. interest rates
are too high. He said that low interest money should be
available for the development of this class of hill country,.
However if develomnent itself is profitable then i1t should be
profitable to borrow for development under the existing inter-
est rates.

In summary the reasons for hill country farmers
refraining from corryving out development are many and varied,
The three nost important factors are an aversion to debi, the
belief that development is unprofitable and uwicertainty about
the future,. If farmers are to be encouraged to increase

(19)

production then they must be shown that:
(i) dincreased production will increase post tax

profits

—
-
-

it is profitable to borrow for development

~— N

—
P
P
P

planned development will not be adversely affected

(18) The implicit assumption is that the capital released
will earn a higher return in industry than in farming.,

(19) From both the farmerfis and the nation's point of view
increased production is necessary in order to maintain
the standard of living.



by further price falls,
For this purposc grecater emphasis must be placed on farm
managemerit advice. More information must he supplied to
individual farmers which will ecnable tliem to increase theinr

(20)

managerial ability and hence their efficiency,

h,14,1 Adjustments Made to Offsct the Cost Price Squceze

At the time of the survey farm costs were steadily
increasing and pioduct prices were falling. During the
course of the surveys many farmers mentioned adjustmenis they
had made in an endeaveur to maintain nct incomes. The action
taken to maintain incomes varied according to the individual
farm situation,(21) The adjustments made by the survey
farmers arve briefly listed belows:-

(i) reduced labour force - many hill country farmers

have reduced the nuwanber of permanent labour units.
This has inecreased labour productivity and reduced
i'ixed costs,

(ii) substitution of own labour for contract labour -

come farmers have Jjoined together and assisted each
other with stock operations c.g. shearing., This has

reduced cash costs.

—
-
-
-

~—"

reduced maintenance and development expenditure -~ the

amount of fertiliser applied, and the amount of

(20) This assumes that managerial ability is a farm input i.e.
each farmer has his own -performance level which differs
from that of other farmers,.

(21) The level of debt, size of farm, cost structure, and
personal income requirements will all affect the type
and amount of adjustment required.
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fencing repairs has been markedly decreased,

(iv) supplementing fTarm incone by off farm work.

(v) reduced personal drawings - c.g. farmer A $1,374 to
$600: TFfarmer B $2,272 te 34,491,

(vi) dncreazsed production,

Up to the present time the cost price sgquecze has largely

been offset by reducing maintenance expenditure and personal

drawings. These measures cannot, however, be continued
indefinitely. Inevitably farmers will have to look to
(22)

inecreaseced cificiency and productivity as @ means ofl

maintaining net incomes,
h,15 Stock Management

This sub section deals with the seasonal management of

breeding ewes, ewe hoggevs, dry sheep, breeding cows and dry

h.15.1 Broeding Ewes

The Romney ewe was the main breed of ewe on the majority

- A -~ . ~
(73%) of survey farms, Perendale ewes were heing farrmed conly
on four properties, O0n two of these properties the lambing

percentage was significantly (10%) higher than Rommey lambing

percentages. At the time of the survey two farmers were in
the process of changing breeds. The change was frowm the
Roimmey to the Perendale and Coopworth breeds. This was an

attempt to improve lambing percentages,

Lambing dates varied from the 1st August to the second

(22) This may involve increased output per unit of resource,
the elimination of non essential costs and improved
management.
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week in September. On four farms lambing commenced on the
1st August, en eight farms the middle wecek in Augusl, on scven

farms the begicning of Sceptember and on one farm the second

273)
weck in Septewber. Ewes were set stocked(“J} over lambing
cnn all survey farms. Where possible all ewes were lambed on
the flats and then moved onto the hills, On farms with only

small areas of flats the majority of the lambing occurred on

the hills,

’e)

2

.

Weaning ) datcs varied from 1st December to mid
January. On & number of farms the weaning date was determined
by the ewe shearing date, One farnier had thie unusual practice

(for this class of country) of weaning in Deceumber, Ewes and

lambs were then shiorm in January afiter the lambs had recovered

from the effects of weaning. Only one survey {armecr shore his
ewes twice a jyear, This was done at weaning time (Becemwber)
(23)

and just prior to tupping’ (April). The farmer said that
on his extensive property where shepherding was minimal this
practice reduced cwe losses,

Ewos.were mobstocked(23) after weaning on 17 survey farus, .
By doing this farmers hoped to build up fertility and control
rough pastures, This practice was not undertaken on farms
where there was inadequate subdivision.

The culling of ewes varied according to whether stock
numbers were being rapidly increased. In established flocks
a standard practice was the sale of cast—for-age (C.F.A.)
(23)

ewes, Many of these farmers also sold surplus two tooth

ewes.

(23) See glossary.



88
These cwes were culled on the basis of constitution, wool and
teeth. Where stock nunbers were being built up rapidly
culling was less ruthless, On these rfarms manv five year

2

ewes were kept for at least another one and sowmetimes two

secasons. Two farmers said that hill country ewes were bheing
sold too early at {ive years of age, They stated that ewes
could be successfully rctained for another year. Dry two

tooth ewes were kept on most propertics but older ewes which
had not produced a lamb were culled.
Most survey larmers endeavoured to save feed for

(24)

flushing. This was difficult to manage on farms with

small arcas of f{lats and in seasons with long dry summers,

0 oot
In these seasons lambking percentdages were below average.\“J)

Where subhdivision was inadequate flushing of ewes consisted of
moving them to another paddock,

The two tooth ecwes were generally tupped separately to
mixed age ewes, Farmers using Perendale rams had a lower rains
b0 eweld ratie ( 1@ 3 100) than those farmers using Romney rams
(2.5—3 s 100) . A tupping crayon was used on only one farm,
The farmer believed the effort involved was worthwhile because
he was able to predict lambing patterns.

Post tupping management of breeding ewes was fairly
uniform, Grazing management on all farms was tightened.

Most farmers mobstocked the ewes for six to eight weeks and

(24) See glossary.

(25) In the 1970/71 season lambing percentages omn some survey
farms were between 60 and 70 per cent. This was an
aftermath of the summe1r drought of 1970.
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then set stocked, Three farmers mobstocked right through
until crutching (July) and then sct stocked, MiEENg) RErele ifiice

resulted in an accunulation of feed alicad of the eres which was
utiliscd just prior to lambing,

Brecding ewes were fed autuamm saved pasture just prior
to lamwbing on three survey farms, To achieve this cwes were

restricted to a maintenance level of nutrition wuntil three to

four weeks before lmubing, Tlie ewes were then moved onto the
saved pasture and a rising plane of nutvition. The areca of
pzsture saved varied according to the nunber of ewes. As an

exemple, one farmer closed 200 acres of flats for three yionths

(from.April to July) for 3000 ewes,

~

Inability to provide sufficient grass one month prior to

lambing has led to one farmer feeding hay to his ewes, Tize
amount fed varies according to the season, As much as one-
third of a bale per ewe per month has been fed, Thexre has

been no difficulty with ewes refusing to eat the hay, This

is probably duec to the practice of culling ewe hoggets which
refuse to cat hay,

The provision of a winter crop for breeding ewes had
been a practice on several farms in the past. At the time
of the survey no farmer was growing a winter crop.

4.15.2 Discussion

At the present time there are few Perendale sheep heing
farmed on the Horowhenua hill country. Considering the
physical and climatic conditions this is difficult to
understand. On the Horowhenua type of hill country the

Perendale has a number of advantages ovexr the Rommey.



These advantages include: -~
(i) a higher lambing percentage (sec P 77 )

(ii) preater hardiness -~ ocverage stock losses on ffarms
running Perendales were significantly (2%) lower
than on survey farms carryving Romeys.

(iii) a lewer labour input ~ there is less shepherding
with Perendales.
(iv) more sheep can be carried per acre.(ZG)

The author considers thas on mauy sourvey farms a change

from Romneys to Perendales would be one way in which$ -

(i) production costs would be reduced.

(11) gross income could be increased,

(iii) labour output and hence the number of hrecding ewes
carried increased,

The majority of survey farmers were attempting to lamb

according to feed patterns. However some farmiers would
benefit by adjusting the lambing date, Where the spring

pasture growth is slow lambing should generally be delayed to

the beginning of September, On farms where the spring growth
is earlier farmers can usually lamb carlicr. This general

concept is reinforced by experiences on the lL.ands and Survey
Department'!s farm at Paekakariki, Increased fertility
associated with increased fertiliser and stocking rates has

successfully altered the lambing date from the 28th August to

(26) Survey farmers who have changed to the Perendale breed
have stated that on the same area they are able to carry
more Perendales than they could Romneys. A ratio of
five Perendales to four Romneys was mentioned.
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the 1st August.

The division of ewes into late and early lambers has a
number of advantages, It ensures that mest of the ewes which
are near laubing get the saved feed, it facilitates docliing
and the dry ewes are in late lambing paddoclks. However on
survey farms with inadequate subdivision this would not he
possible.

Farly weaning of lambhs confeirs flexibhility in stock and
pasture management, Lwes can be used to cffectively coentrcl

bracken fern while it is still in the yulnerable early Lrond

stage. If feed is scarce early weaning means that the ewes
do not competvc with the lambs for the available feed. This is

particuiarly important in arcas which are susceptrible to summer

droughits., Many survey farmers maintained i+t was not desirable
to wean any earlier under their management system, Evidence

from tlhie Vhatawhata hill country rescarch station disputes this
claim, Clarke (22) has {found that irrespective of the quality
of management by January later wealed lambs are no heavier than
earlier weaned lambs. Where the hest possible provision is
made for early weaned lambs they do better than cthe later
weaned lambs.

For mobstecking to be successful the author believes that
minimun stocking intensities of 100 ewe equivalents per acre
and quick paddocck changes are essential, This concentration
of mouths and hooves effectively utilises all growth and
imposes the least hardship on the stock., Many survey farmers
are not as successful as they could be with mobstocking.

This lack of success is due to insufficient grazing intensity
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and too long & period between paddock changes. Thirty to

forty ewe equivalents poexr acre is the maximum stocking
intensity being achieved. Manv farmers are grazing ewes at
10-15 ewe ecquivalents per acre.

The use of autuwmn saved pasture means that a reserve of
feed is available fer use in periods of poor pasturce growtii,
viz, late winter and early spring. The author Leliewves that
this practice would overcome cattle feeding probhlems on a

nunber of hill country farms.

3. 15.9 Hogget Management

The breeding of ewe replacements was the nowmmal practice

on all survey farms. The management programme after weaning
aimed at providing ample fced in an endeavour to grow good

sized two tooth ewes, On many farms however, the two tooth
ewes tended to be rather small.

FProm weaning through to the following spring a regular

drenching programne wvas carried cut. Thie s1amber of drenches
and the cdirench used varied, Two and up to Live drenches per
hogget werec conunon o many farms, The most popular drenches
were Thibenzole, Cestagon and Nilverm, Twenty—-iive per cent
of survey farmers dosed thelir hoggets with seleniwu, These
farmers found it helpful in rearing ewe hoggets. However two

other farmers had discontinued this practice as no growth
responses were observed.

Wintering systems varied. The more progressive farmers
wintered ewe hoggets with young cattle. On most farms ewe
hoggets were wintered either in a single block or in two or

three blocks., Seven farmers provided supplementary winter
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fecd for the hoggets., This consisted of chownoelicr and
swvedes in five instances and hayv in the othier two. Hay

feeding was ad lib and commenced in June,

The ewe hoggets were usually shorn in August or September
and again the Tollowing March/April as two 'toot_lls.( One
survey farmer only shore in December. His reason was that

the country was too cold for second shearing.

Culling of ewe hoggets was largely on weight and wool

quality. Many farmers also culled woolly faced hoggets,
(28)

The fecundity 6f these sheep is generally lower than cpen

faced sheep.

1. N e .
hdn g, & Discussion

-

All survey farmers recognised the need to have well grown

@

two tooth ewes, This is necessary if good lambing percentagoes
and wool weights are to be obtained. Many farmers were
unsuccessful in rearing good sized two tooth ewes, Thig

failure not only results in an immediate loss in production
from these sheep but also lower productivity over their
lifetime (2%).

Ewe hoggets are susceptible to disease, climatic
conditions and feed changes. The major reason for poor growth
is the failure of the farmers to provide feed of adequate
quality. The author considercd that the best two tooth ewes

were found on properties where ewe hoggets were grazed in

(27) Manika Wodzicka-Tomaszewska et al (23) have shown that
pre—~tupping shearing of two tooths can often substantially
increase the lambing percentage by decreasing the number
of dry ewes.

(28) See glossary.,
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association with cattle.

Two non survey farmers have adaopted practices which are
aimed at obtaining better quality two tooth ewes, Oxne of
these farmers buys in replacement two tooth ewes, He ccerusid-
ers that these sheep are better than the replacements he can
breed. The othexr farmer grazes hiis ewe hoggets on lowland
farms in an endeavour to have bigger two tooth ewes.,

h,15.5 Wethers

Adult wethers were fouird on three of the twenty survey
farms, The individual policies and the farwerts reasons for
using wethers were as follows:--

(i) to increase management flexibility - the wether lambs
that were not sold fat were carried tluough and scld
as two tooth wethers. The Tarmer said that on
untopdressed hill country where the effects of & bad
season arve likely to be more severe, this policy gave
him increased flexibility. If there was insufficient
feed the wethers could be sold, This would avoid the
necessity to sell capital breeding stock,

(ii) to reduce labour and fertiliser requirements - cll
wether lambs are kept and sold as adult wethers.,

These wethers are run on an untopdressed isclated

block with difficult access., The wethers are farmed
for wool production. Fach year the worst wethers are
sold. The farmer said that they give a return from a

block which could not support ewes without an annual
fertiliser application. Their annual labour

requirement is small and does not interfere with the
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labour reguirements of the breeding ewes,

(iii) for use in developmental work - this farmer buys in
four tooth wethers and thesce are used for developing
paddocks. They arc sold as full mouth wethers and
represent 17 per cent of the total sheep present on
the property.

Lh,15.6 Discussion

In the author's opinion wethers are only Jjustified in the
sccond instance and then marg.nally so, Ewes are still the
most profitable class of stock 4o carry on this type of hill
country. They can be used successfully for developmental

purposes and steps can be taken in adverse seasons to

ffficient feed is available foir them,

T Breeding Cows
These are present on sixtecn survey farms. The main
breed is Aberdeen Angus, Five famnrers run cross breeds,

either Aberdeen Angus/lerefoerd, or Aberdcen Angus/Sherthorn.

These farmers consider the crosshreecd is a hardiecr enimal and
. . L (37)

better suited to this class of country.

Calving occurs mainly in September and October, Two

farmmers calve their breeding cows outside this period - in

July and December, This is to avoid clashing with lambing

(29) See appendix D.

(30) Inglis (25) stated that the ewe is a better developer
than the hogget, the wether or the cattle beast.

(31) American studies indicate that crossbred cattle will have
greater vitality, fertility, milk production and higher
growth rates than purebred animals. However the extent
of the advantages of crossbreeding in New Zealand have
not been evaluated,
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and to avoid labour problems, The farmer who calves his cows
in July feeds tlhiem on autunmn saved pasture until weaning.
The same farmer docks very early -~ ten days after calving,
This 1is however, an exception to the general practicc. After

weaning (March/April) tlie breeding cows are used to control

surplus feed and secondary growth, Cnn some farms they also
play an importaunt role in developing new blocks., Many of the

older cows deteriorate in concdition wunder this treatment and
are culled.

The provision of feed for breeding cows in the late winter
early spring period is inadequate on many survey farms. Many
formers attempt to winter breeding cows on large aveas of femn
and other roughage, Autuwnn saved pasture was provided on
threce farms and hay on four farms, The hest wintering svstem
encountered was once where 130 acres of pasture is closed in
March and fed to 120 breeding cows in July, Chils wireas ot
saved pasture provided sufficient feed until pasture growth
recommenced in spring.

Of the 16 properties rwming brecding cows, 14 rear

theixr own replacement heifers, During the first winter
these heifers are fed saved pasture and hay., The amount of

hay fed wvaries according to the season, but ranges {rom eight
to 20 bales per head., In the second winter the two year
heifers are not fed quite as well. Heifers are not mated
until two years of age on 13 of the 14 farms. The

ability to provide adequate winter feed for his young stock

enables one farmer to calve his heifers as two year olds.
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32 . .
(J practice could he determined on manv

No set culling
farms. Cattle losscs are high and this reduces the numwber of
cull steck. Surplus female replacements are sold as twa veaar
heifers, yearling heifers and weaner heifers.

In recent years lice have been found on cattle on sone
survey farms, As a result threce farmers are spraying
annually for lice and other farmers are considering it.

4,15.8 Discussion

The Horowhenua hill country is not particularly suitable
fer brecding cattle, The steep broken nature ci the land on
many farms and the lack of adegquate late winter early spring
feed wresult im losses bLeing high (7-10%). However on all
these farms some cattle are necessary to assist in pasture
management. (33)

nadequate winter feed contributes to large iosses of
breeding cows. This is especially so in winters with sericus
feed shortages, e.g. 1968/69, Resecarch (26) has shown that
poor feeding oi breeding cows in late pregnancy can sericusly
affect calving percentages and wveaning weights., The zuthor
is of the opinion that inadequate feeding of breeding cows
could possibly Dbe the reason for low calving percentages on
some survey farms.

The survey farmers were generally aware of the need to

provide more supplementary feed for their breeding cows.

(32) See glossary.

(33) Te Awa results indicate that cattle are necessary to
prevent reversion. Sheep are unable to control toe-~toe,
and sedges.
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Howewver some farmers were rcluctant to buy in hay. Others
felt that the problem could noit be solved until sore fencing
was erected,

The physical conditions, as well as the management
practices used, mcaant that early mating of heifers was
impossible, The heifers were not well enough grown and the
quantity of feed was insufficient for both the calfl and the

growing heifler.

B P 49 Dry Caztile
Dry cattle were farmed on four survey favrms, Cn two of

tThese farms town milic supply cows were uscd to control pasture

growith Thege animals could not be grazed haxd and

conseqguently pascure conirol was not as good as it could hizwve

beer.

One fawmicr was using Hereford/Frie:ian cross cattle
cbhtained from his town milk supply herd. These animals were
reared either by nurse cows or LV hand, After weaning they
were used to control growth on the sheep properviyve They were

sold at two yecars of age.

The remeining farmer buys in eighteen month old steers and

sells them s three yecar olds, These steers play an importaiit
role in fern control and other developmental work, Mature

steers are used in development work on four farms rwining
breeding cows, All other breeding farms sell their steers
as weaners,

%16 Pasture Management

On many farms pasture is the sole source of feed,

Therefore the only ceontrol a farmer has over the nutrition of
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his stock is through pasture management. The aim should

be to adopt a system which will wrecsult in greater pasture
productivity and ensure that the animals® requircments are met,
This is especially dimportant in the critical late winter early
spring period. The pasture management teclmiqgues being used
on survey farms are described in the follciing sections,

4,16.1 Fertiliser Practices

With the recent cost - pfice scuceze many survey farmers
have cither reduced the amow:.T of fertiliser applied, or
stopped applying it altogether. Since 1966 six survey
farmers have not applied amy fertiliser and a further thrce
have not appliced fertiliser to hill paddocks. This means
that the hill ccuntry on nine survey farms has not been
topdressed for at least three vears,

The yuantity and tyvpe of fertiliser used by farners with
annual fertiliser programmes is given in table 4,170,

On these farms the average appiication rvate is between
two and three hundredweight (cwt) pcr acre, Fertiliser is
applied to the whole farm on nine propertiecs, On the other
two farms less than half of the productive area receivecs
fertiliser annually. Molybdic superphosphate is used on
four of these farms, Other farmers have stopped applying
molybdic superphosphate as they have not observed any benefit
from it, One farmer reported tauhinu country as being
responsive to this fertiliser.

Two farmers apply manures not commonly used in the district.

The Manager of Lands and Survey farm at Paekakariki considers

the property is cobalt deficient. As a result in the 1968/69

LIZRARY
MASSZY UNIVERSITY,



100

Farms With Regular Topdressing Programmes

Table k.10 Survey
Farm Quantity Type of Fertiliscr Percentage of
Nunber|Per Acre Productive Area
(ewt) Topdressec
d 2% Aerial supcerphosphate 100
o 3 Aerial superphosphate: 100
3 2% Molyhdic superphosphate 100
5 2 Aerial superphosphate * 18
8 2% Aerial superphosphate 100
11 3 Aerial <. ..erphosphate * 100
13 2% Aerial superphosphate 100
14 2 Aerial superphosphate 100
13 2 Molvbdic superphosphate L5
i ) Aerial superphosphate 100
20 k- Cobaltised aerial 100
) superphosphate
Notes -
1. ®* Every third year basic slag.
2. * Every third year molzbdic suaper.

season cohaltised superphosphate was

tinle ¢

=)

He has stated that certain

BEvidence for a coballt deficiency has

areas of the

applied foir the first

come from Andrews

Horowhenua

and Hutt counties are probably cobalt deficient in some years

and in some circumstances.

more prevalent in yowmg sheep.

his deficiency is 1likely to be

The deficiency results in a

progressive loss of appetite and a resulting loss in

condition.

One survey farmer applied basic slag to his pastures

every third year.

Research has shown the effectiveness of

basic slag depends upon soil acidity and soil type.
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On lime and wolybdenum deficient soils molybdic superphosphate
gives as gooud a resull as basic slag, As basic slag is
almost twice the cost of molyvbdic superphoesphate the author
feels i1ts use on hill cocuntry is not warranted.

Many survey Tarmers believed the hill cownitiry could be

farmed without fertiliser for three years, After this period
the pastures would deterioxrate, Some survey farmers without

regular topdressing programmes admitted that certaiil pastures

had deteriorated over the years., On many of these farms the
author found evidence of ratstail infestation which is often
associated with low fertility. The infestation is probably

duc te a combination of low stocking rate and a lack of
fertiliser,.

Por newly developed bleocks of land an initial oppliication
of 6 cwt of superphosphate was cowmmoi. One farmer from his
expericence bhelieves that this quantity is inadequate. In
future he intends to use 9 cwt of superphosphate as an initial
application,.

Most manure was applied by air and farmers preferred
autumn applications to spring applications. Only one farmern
topdfessed in both the autunn and the spring. He said that
because of leaching, better results were obtained from twice
yearly applications of fertiliser.

h.16.2 Discussion

The natural Tertility of the Horowhenua hill country is
low, especially in the Manakau area,. Thus fertiliser is needed
in conjunction with stock for fertility buildup. The complezste

utilisation of the available pasture by the grazing animal is
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more important than the exact amount of fertiliser applied.
Mowever shortages of basic clemenits must be correcied, Fox
this class ol hiil country, phosplhiate, and i ceritein areas
molybdenum, are tlie two main elements that are deficient.
Application of these elements is therefore necessary for
improved feriwility.

The author gained the impression that on manyv of the
survey farms manurec was wasted. While many farmers were
prepraed to apply large quantities of manure. not all were
prepzred to increcasc the stocking rate annd herce utilise the
additional feed grown, As an example, one farmer believed it
was not possible to increcase the stocking rate on new blocks
until three years after the dinitial application, Unless the

stocking rate is high c¢nough to inmediately cope with the

extra grass growth no benefit is gained from the extra
fertiliser. In the development of new pasturcec the most
impoirtant factor is utilisation.. Thus an incrcase in
fertiliser application and stocking rate must occur
simultaneously,

Where only small gquantities of fertiliser are applied
each ycar attention must be focused on how this fertiliser can
be best used,. By establishing piriorities the best use of the
available fertiliser is ensured. The first priority should
be newly developed blocks. Maintenance dressings must be
applied annuallyy to these blocks to consolidate the gains in
fertility made from previous fertiliser applications and good
grazing management, The next area to receive fertiliser

should be the well established pasture. The bulk of the
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production comes fron this area and to wmaintain this regulanr
fertillser applicaticon is essential, Only after these two
arcas lhiave been topdressed should the cold, dry or wiproduca
tive sreas be corsidercd. There is little point in applying
fertiliser io wiresponsive pasbures, e.g. pasiturcs containing
little clover.

The guantity of fertiliser to apply tec maintain postures
will vavy from Tfamrmn to farm, and will depend on a number of

factors. Th

w

se factors include the lavel oif pasture
production, the wemoval of nutrients in the form of animal

prroducts and the loss of nutrients from the soil by lcaching.

(3%)

4.

Recent Australiarn worl nas shoim that the fertiliser

o

requirement of @ pasturc on any particular soil depends

particularly on the stocking regima. “he heavier the =tocking
rate tlie less ferftiliser the pasture requires, This suggests

that higher stoclking rates do noft imply a greater fertiliser
requirvement., In fact it is likely that the optimum fertilisenr
application will e smallicer.

b.16.3  Subdivi

With the exception of three farms, subdivision on the

survey farms was inadequate. The reasons for this were
varied. On some farms the natural terrain made the siting of
fences difficult, Natural fence lines were the rule rather

than the exception on these farms,

The major reason for the lack of adequate subdivision was

(34) Source: Journal of Agriculture November 1968 p. 100,



undoubtedly finance. Fencing is costly to erect and
immediate financial returns from it are not obvious, Recent
subdivision on some survey farms could have been greater,
Many farmers are still erccting the traditional well battened
seven wire fence. By using the Pearse ten wire fence the
cost would have been substantially reduced allowing more
fencing to be erected.(28) The wore progressive farmmers in
the district are now heginning to use this type of fence,

.anions about the value of electric fencing varied,
Two survey farmers are obtaining good results from electric
fences. Other farmers say that they are not satisfactery on
thiis class of hill country.
%.16.4%  Discussion

The lack of subdivision has contributed to incomplete
utilisation of pasture and ineffecctive control of weeds on
soue survey farms, ITn addition an adequate grazing intensity
has not been achieved. This has limited the effectiveness of
a lot of mobstocking.

The author is convinced that pasture production would be
greatly improved if sufficient grazing intensity was exerted

(35)

all the year round. Many hill country pastures are
undergrazed. Stock numbers, not paddock size, is the most
important factor in grazing management. Te Awa results (29)

however, show that subdivision can be used as a means of

increasing the stocking rate. This increasecd stocking rate

(35) Results from Whatawhata Research Station show that hard-
grazing of hill blocks carrying 4.2 ewes per acre and
receiving 2-3 cwt of superphosphate annually will produce
66% more available dry matter than lax grazing.



will result in greater grazing pressurce being applied. The
erid result will be a change in pasture avards. Native
grasses e.g. browntop and daanthonia will De replsced by more

productive species,

o16.5 Oversowing and Pasture Improvement

Many survey Tarmers had oversown hill countiy pastures

in the past and four were regularly oversowing with white

clover, Most farmers said that pasture inmprovement could e
achieved by oversowing. The general pattern was to apply 4

1b of pelleted white clover seed with 4 ewt of aerial super-

phosphate or molybdic superphosphate. The cost of this
varied from 38 to 329 per acie, One famrmner oversoved hill

pastures withh 10 1b of peremmial ryegrass per acro.
Pstablishiment was poor on some paddocks. On others, whexre
grazing management before overzowing had been betuver, reason-
R ———— L (36)
ahle establishment occurred,
#.16.5  Reversion

The degree cf reversion throughout the Morovhenua hill
country arca varies. Reversion is a preater problem in the
Manakau region than in other areas, Ou some properties
reversion to native bush has occurred. According to the
farmers concerned this will be left. Elsewhere adequate

topdressing and good grazing management is necessary to

prevent reversion to fern, scrub and tauhinu. Shannon

(36) Best results from oversowing are obtained when the area
is kept closely grazed for several months, This enables
the young clover plants to receive maximun light and to
become properly established.
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survey farmers said that without topdressing it is difficult
to stop tauhinu infestation.

In parts of the Reikorangi valley reversion has occcurred
rapidly. Arcas on soume of these survey farms have been
planted in pine trees. Greater reversion to fern, scrub, and
other weeds in the Manakau, Otaki and Reikorangi areas means
that many survey farmers have large areas of virtual waste
land. D2velopment is reqguired to bring these areas into

productive use,

h,16.7 Weed Control

The main weeds found on survey farms were gorse, tauhinu,
bracken fexrn, hard fern, ragwort and ratstail. The control
measures used and the degree of success achieved arve listed
below,

(i) Gorse (Ulex europaeus) -- this weed was present on 90

per cent of the survey farms. A programue of
spraying, burning and oversowing with 4 1bs of white

clover and 4-5 cwt of superphosphate is usual wherc

dense stands are present, Some farmers have been
spending up to 3800 per year on gorse control. Over

the last few years however this has been substantially
reduced because of the lack of finance. Consequently
on some farms money previously spent has been wasted.
Areas which were cleared of gorse two wvears ago héve
become reinfested. Where farmers have been able to
maintain spraying programmes control has been
effective, One survey farmer is at present planting

50 acres in pine trees as a means of controlling gorse,
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Tauhinu (Cassinia leptophylla) - present on half of

the survey farins. Cn farms where it is scattered
control is by cutiting and pulling. Where tauhinu

growth is thicker cutting, burning and oversowving
with clover and superphosphate is used as a means of
control, Satisfactory results are achieved provided
annual topdressing is carried out in conjunction with
good grazing management. The author gained the
impression that taw:iru infestation was ilncreasing cn
some farims where grazing is lax and topdressing
absent.

Bracken Fern (Pteridium esculeptq) —~ Tarmers have

little difficulty in controiliing +this weed, Centrol
is either by the judicicus use of sheep and bLirecding

cattlo(B/) or by burning aand oversowing in the autwmnia.
s

38) . 4
Hard Fer.i(x" ‘Paesia scal'\erulz*;) - survey farmers found

this fern more diffticult to eradicate than braclien
HehRny, The weed was present on ten survey farms,
Control measures varied according to the degree of
burning in the past. Jurning, followed by fertiliser
and stock has heen effective on areas not previously
burnt. Control by this means was more effective than

crushing, topdressing and oversowing as pasture

(37) Prolonged grazing of cattle on bracken ferm can result in
bracken fern poisoning. The main symptoms which may not
be seen until some time after removal from the fern are
dullness, emaciation and loss of appetite.

\38) Also known as ringfern or carpet ferm.
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cstablishment was quicker. However this latter
method of controi was found to be belter on areas
which had been frequently burnt in the past,

Ragwort (Senico jacobaca) - on sheep farms this can be

(39)

cffectively controlled by sheep. However onn some
Tarms there were many areas of infestation, The
author suspected grazing manageient was at fault on

these farms,

Ratstail (Sporobolus cnnensjs) ~ many survey larmeirs

did not mention ratstail as a weed although it was
present en a large nwnber of farms. The degrec of
incidence varied but was generally heavier on low
fertility farins, In general ratstail areas are moie
closely grazed under mobstocking..

Minor weeds - Weeds found on two or threec survey farmns

were manuka (Leptospermum sconarium), blackberry

(Rubus fruticosus), barley grass (Hordeium murinum),

drooping sedge (Carq& sp.), tutu (coriera sarmcntosa),

and variegatced thistle (Cirsium sp. ), The usual

method of control was cutting and/or spraying.

Pasture Pests

The incidernce of porina and grass grub varied on survey

ffarms.

Porina was more prevalent than grass grub but received

the least attention from farmers, Grass grub was always

(39) Too great an intake can result in a large accumulation
of copper in the liver and death can occur as a result,
Care should be taken to ensure the sheep are not grazed
for too long a period on ragwort.
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controlled either by DDT super oxr by DDD prills, 0f the

13 farmers who 1eported porina infestaticon eonly three
attempted to coantrol it,

Many farners were unawarc Peorina could sericusly reduce
pasture production and hence carrying capecity, The author
considers that Porina infestaticn is probably prevalent
throughout the Horowhenuva hill country. Cn the lightly
stocked pastuires many farmers are unaware of its prescnce.

Beal7 Sumnary

The iwmporitant points Lrom this chapter are:-

(i) The size of the random survey FLarms range from 230

acres to 9,000 acres, with an average of 1,090 acres.

(ii) On average 78 per cent of the avrca of the survey

farms is unploughable.

(iii) Permancnt waste accounts for tem per cent of the
total areca of survey faris,

(iv) One in five of the survey farms is controlled by a

manager,

(V) Half the survey farmers are more tham 50 years of

age.
(vi) Permanent labour is employed on 65 per cent of the
random survey farms,

(vii) The average number of ewe equivalents per potentially
piroductive acre is 3.0. This is low compared to the
considered potential of 4.5-=5.5 ewe ecquivalents.

(viii) Calving and lambing percentages are low, averaging
81 per cent and 86 per cent respectively.

(ix) Stock sales consist mainly of breeding and store
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stoclk,
Only small increases in production are being achieved
on the majority of farms, Where development has
been wndertaken ewe ceauivalent increases in excess
of six per centl per amum have becernn achieved.
Plans foir future production increases are negligible,
Lack of confidence in the future, aversion to
borrowing and the belief that develcpment is
unprofitable are the three important factors
inhibiting development.
The Roymey is the main hreed of sheep on this hard
hill country and therec is generally litrle variation
in sheep management practices.
Many farmers have difficulry in greowing good sized
two tooth ewes and replacement heifers,
Progressive farners arc malkking use oi autumn saved
pasture for brecding ewes and breeding cows,
Provision of late winter early spring feed for
breeding cows is inadequate on many farms,
Forty-five per cent of the survey farmers have not
applicd fertiliser to the hill country since 1966,
On many farms stocking rates are not high enough to
completely utilise all the feed grovm.
Subdivision is inadequate on the majority of farms
for good pasture management.
Thexre is a slow acceptance of the Pearse ten wire
fence by farmers, The "conventional!" fence is still

favoured.
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A lot of expenditure on gorse control has been wasted
on seme farms through financial inability to continue
follow~up spravs.,
The majer weeds arc gorse, tauhinu and hard fern.
Porina caterpillar is prevalent throughiout the

district.



CHAPTER FIVE

THE PURPOSIVE SURVEY

B Introducticn

The aim ¢f the purposive survey was to identify

developnment tectmicues bheing used by farmers and the production

increases being achieved, This chapter describes the results
of this survey. The description involves a detailed outline

of the physical programies and a discussion on varicus aspects

of these prograrunes. The author has made 1o attempt 1o analvse
Prro¥iEp AR . An cconomic analvsis would., in most instances,
involve both an ex poste and an ex ante analysis. Such an
analysis is unlikely to provide any worthvhile information
concerniing the profitabiiity of futrture hill country develobmeirt.

S Casc Tamn A

This farm is situated in the Te IHoro district and consists

of 870 acwves of steep hill countiryv. The farm rises from 250
feet al the front to 1,300 feet at the baclk, Only 23 acres
are ploughable. Vhen development commenced in 1965 there

were 520 productive acres and tauhinu infestation was
increasing.

The average annual rainfall of 50 inches is unevenly
spread throughout the year. Droughts can occur, either in
early swimer (November) or ecarly autumn (February). The
prevailing winds are westerlies.

The soils are derived from greywacke, They are
classified as Makara stony lcam and Ruahine stony silt lcam and

are of low to medium natural fertility. The subsoils are
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poorcr and wmore acid. Such land tends to revert readily to
fern and tauhinu,

The pattern of pasture growth varies depending upon the

alstilizude , Cn the higher slopecs above 1,000 feet the growving
season is shorter, Spring grewth commences Jlater and autunn
growth ceases sooner than on the lower slopes. Feed

shortages are most serious in August and early Septeuber,
This necessitstes late lambing (Soptember) and late calving
(Occoher).

The farm is freeholid and owner operated.

5.2 . 1 The Development Programme

At the time of the surveyv (1969) development had been
carried out Tor four vezrs, The basic pattern of developnent
had consisted of bhringing into production land covered in
light bush, manuka, tauhinu and fern. This was achicved by
trampling with cattle, Luaning and oversowing with melybdic
superphozphate and clover secd,

The method of development consisted of fencing oif a
small unproductive bloclk, High concentraticns of catitle and
ewes were then used to break dowm light bush, remove fern and
crush scrub and tauhinu. Depending on the amount of fern and
seasonal conditions, burning was carried out in thie autumn.
White clover seed was spread by hand onto the burnt areas.(1)
In the spring seven hundredweight (cwt) of molybdic super-

phosphate was applied by air and another 3 cwt in the following

(1) It was considered inpractical to oversow small blocks
(20 to 30 acres) by air,
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autuun. The block then received an annual maintenance
dressing of 2 cwt of superphosphate.

The luand development programne and the associated stock
increases arc shoewn in table 5.1,

Stock increases in terms of tolal ewe eguivalents (E.B.)

have been small, There has been an increasc of 673 E.B. in
five yecars. Breeding ewesz have increased by 70 per cent, but

the number of breeding cows has been rcduced by 20 per ~ent,
This has occurred because of increascd competition between
sheep and cattle for feed supplics. Roughage such as fern

has been eliminated with development.

Table 5.1 Case Farm A -~ Land Development Prosramme and

Stocking IRe Increase

Jear
Land Programme 1965 1966 1967 1968 1069
Fertiliscr (tons) 80 s s 30 80
Subdivision (chains) 30 30 60
Tracks (dollars) 76 106
Stock WVintered
Breeding ewes 937 1050 1850 1400 1500
Sheep ewe cquivalents | 1402 1531 1698 1798 1874
Breeding Cows 52 39 835 L4 43
Cattle ewe equivalents| 410 377 505 266 246
Total ewe equivalents |1812 - 1908 2203 2073 2134
Fwe equivalents per
potentially productive
acre 2582 gl 2 3.7 3.5 3.6
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Agssociated with development have been a number of management
changes., The inability to grow replacement heifers large

o

enoughh caused the owvner to change to a buying-in policy.

In-calf rising three year heifers are now purchased in the
autwnn, To aveoid rumming large numbers of dry stock culling

of ewe replacements now occurs at the ewe hogget stage.

w0
Because the cwes were usually low in condition at lambing
time grazing management was altered in 1967. Since thien

breeding ewes have becn rotationally grazed up to XMay and then
set stocked until weaning. Formerly the ewes were
rovationally grazed through to lambing.,

This development programme resulted in 80 acres of new
land being brought into prcoduction, Development was financed
by a State Advances lecan of $2,000 snd by surplus incoine.

B

Falling wool prices and the desicre to reduce a short term lcocan

affected the programme in the last three years, Fertiliser

rf

applicarien was lower than planned and the increase in cwe
equivalents was not wmaintained.

The abilivy to finance development largely cut of income
was achieved by reducing personal dravings and eiliminating
labour costs, Farm operations such as shearing, crutching,
lambing and fencing were all done by the owner.

At the time of the survey the cwner was consolidating on
the development work already completed. Future development
will consist of intensification on the existing productive
land. It is hoped through increased fertiliser application
to 1lift ewe nwnbers to 1,900 by the year 1975. Cattle numbers

will remain static. The cost of development has been 318 per



(2)

ewe equivalent increase,

Bedsd Factors Affecting Development

The mest important factor alifecting developmanl was the
desire on the part of the Tarmer Lo develon out of income,
During the development period, income, and heitce the money

available for development, was reduced by several events.

The use o cattle as bLulldozers resulted in high cattie
losses 10% ) and below average catlttle perfoernance, Fwes
/ {_1 L

bought in to incirease stock ...mbers failed to do well on this

class of country. Wool prices fell by alwest a third in the
middle stages ol development. These factors combined to
reduce the amouvnt of caslh available for develovnment, I

addition a lot of potential development finance was used to
reduece a short term livestock loar,

o P Conclusions

N

‘his prograwme shows the effcecet of price falls cn
development dcene out of income, It adds ewphasis To the need
to concentrate on quick financial returns when trying to
develop out of income. The reduction in fertiliser

application in the middlie stages of development affected the

stock increases achieved. The stocking rate of 3.6 E.E. per
acre is low in relation to the potential of the farm, The

author considers that increased fertiliser application could

raise the stocking rate to 4.5 E.E., per acre.

(2) This has been the actual cash cost to the farmer, The
figure does not take into account the retention of breed-
ing stock or any allowance for the farmer's labour.
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Saer 3 Case Farm B

This farm is situated at Waikaonae and can be divided into

two parts. The front section of 400 acres »ises very steeply
from 300 fecet to 1600 feet above sca level. The top section

of 818 ucres is badly broken by gullies and depreszions.

.

Access to the 1op area is possible only by horseback,. AS a
result subdivision is miniwal,

The natural fertility of the soils is low and topsoils
are thin, Reversion occurs ~eadily. The pastures consist
mainliy of browvntop, danthonia, ratstail and sweet vernal.,

/wintexr

There i1s little pasture growith in the late autvum,
period. Lambing and calving dates are delaved until

September because of slow spring growili,

The climate ds similazr to that cxperienced by case ferm
A, The farm is owner operated.
5io o The Development Plan

e

In 1966 a State Advances loan of 26400 was obhtained.
This was used to bring into producticn A0 acres of tauhiuu
infested land and to purchase additional livestock,. Tudian
scrubcutters were used to cut the tauhinu which was burnt in
the autumn and oversown with grass and clover seed.(B) The
area was fenced and 8 cwt of aerial superphosphate was applied
in the autumn, 6 cwt in the spring and the same amount again

in the following autuwnmn. The cost of developing the 60 acre

block on a per acre basis was high, Individual costs are

(3) A mixture of ryegrass, dogstail and white clover was sown.
Establishment of ryegrass seed has been poor. Dogstail
seed established well.



rivenr in table 5.2,
g

Tabnle 5,2 Case Farm B - Developuient Cost of Tauhinu Land
— |
Ll Cost per 5
f4ore
Stock 720 12.00
Fencing 635 10.58
Manure 2600 3,33
Scecd 375 6.25
Scrubeuthing 112D 18,66
Total 5450 %90, 82 345,41

As a result of developmeni the stocking irate on this
block was raised from 0.5 ewe equivalent per acre to 2.5 ewe
equivalents per acre,

The owner considered land development had been completed
at the time of the survey.

The second phase of the development pregramie involved

increasing the stocking rate on the potentially productive
& I 3

land. This was achieved by retaining most of the cive hoggets
and by buying in two tooth Pesrendale ewes, An jncrease of

795 ewe equivalents(u) was achieved for a total cash outlay of
$950, A comparison of the costs for the two development
stages is given in table 5.3,

Associated with the second phase of development was a

(4) Fertiliser application was not increased on this area.
The annual fertiliser application is 30 tons of aerial
superphosphate applied to a different paddock each year.

A

A time lag of eight years exists between applications.
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Table 5.3 Case Farm B - Total Development Cost

Sfame faost tivalent
oot & o PRSENI——. e
($/8.B.)
3 F - - . - 1
One Development 5,450 120 hs, 41
of 60 acres
of tauhinu
Two Utilise all 950 795 | 2>
the grass
being grown
on tlie
productive
land
Total
Develop~-
ment 6., 400 915 6.9
change in the breed of slicep. Cheviot rams were matcd to the

Romney ewes to produce first cross Perendale ewe lambs,
Perendale rams were then mated to the resultant twoe tooth ewes.
The change was an attempt to improve lambing percentages,
reduce stock losses and grow bigger sheep.

SPSR 2 Conclusions

The development programme provides an example of poor

allocation of development finance. Borrowed money was
initially used to develop unproductive land., As shown in

table 5.3 this was a costly process in relation to the stock
increases achieved,. In any development programme the starting
point should be the complete utilisation of all grass being
grown. This involves adding more stock and results in an

immediate increase in financial returns. The next step should
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be to grow more grass on the existing productive land, This
is a less costly method ot development than clearing land of
weeds.

The author believes that stage two ol this programne
should have beenn implcuiented firsk, Development should then
have been concentrated cn the already productive land.
Subdivision and annual fertiliser applications would have
reculted in a greater increase in stock nwibers than that
achieved by clearing tauhinu,

Implementing stage two of the actual programme rirst
weculd also hove incieased the post tax cash surplus, This
in turn would have provided income for growing mere grass and
reduced the amount of off farm caepital required for develepmert

e Case Farm O

This farm is situated at Packakarilki. The total area is
1171 acres of which 1100 acres is potentially producctive and
23 acres ploughoble,.

The farm has been managed in threc sections. The front
block comnsists of 700 @acres and hos been cleared of bhush the
longest. The middle block had reverted to fern and tauhinu
by 1961, The back block of 121 acres has been treated
largely as a reserve.

The soils are mainly shallow grey powdery silt loams with
the occasional stone scree slopes beneath greywacke outcrops.
There are smaller areas of deeper more fertile brown silty
loams. The main soil group has poor structure and moisture
retention and this 1limits responses from fertilisers, The

brown silt loam group however, gives a good response to
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applications of phosphate and molybdenum,

The main winds are northerlics and norwesterliies, The
celd southerly winds are a cause ol stock losses especially in
the winter. Rainfall is in the vicinity of 45 inches per
year and summer droughts can occur.

The farin is rann as a paritnership,

S, 1 The Develowrent Programme

The development programic can be divided into two phases.

Tiie first phase commenced in 1961 and entailed subdividing the

front DLlock of 700 acres. This was achieved by using
clectric iencing and a Waikato mains controller. vorthwhile

stock increases were achieved and the development was financed
out of inccocue, Details are given in table 5.4,

Thie subdivision enabled more efficient grazing of the
pocr native pasture and prepared the way for the second stage
of developuent.

For this stage a development plan was drawn up., The
plan involved oversowing pastures, livestock increases and
annual fertiliser application.(i)

Development finance of 88,858 was obtained from the State
Advances Corporation, Development commenced in 19635 and the
farmer did not deviate from the budgeted plan. Due to falling
wool prices (from 35.9 cents per pound to a low of 21.6 cents

per pound) and large breeding cow losses a second loan had to

be obtained in order to complete the programme. This loan of

(5) Prior to this 2 cwt of molybdic superphosphate per acre
was applied every third year.
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Stoclk Increase Achieved By
S E RSt

Stock Wintered Year
1961 1962 1963

Brecding ewes 1,000 1,100 1,210 1, 400
Sheep eve cguivalents|1,49] mBeEs 1,785 2,018
Breeding cows 39 25 54 Ly
Cattle ewe cquivalents 248 280 395 h20
Total ewe eauivalentsz|l,739 1,863 2,180 2,438
Annual percentage

ch mge i ewve

equivalents [\ W RR 16.9 10.6
Ewve equivalents per

rotentially

productive acre il 7 1.8 28| 2.3
Nobe -
1. N.A, denotes non applicable,

12,692 was obtained in July 1967,

In 1965 five lhundredweight of aeri

4 1bs of wvhite
This was

the following vear.

In the

supcrphosphate and
clover seced per acre were applied b 350 acres.
fellowed by another 5 cwt of acrial superphosphate

same yecar the remaining arca of

the front block was oversown with 4 1bs of white clover seed

and 5 cwt of superphosphate per acre.

Five hundredweight of aerial superphosphate per acre was

applied to the middle Dblock in 1967,

was also erected.

Forty chains of fencing

Fern and tauhinu were burnt on the back

block and oversown with 12 1b of Ariki ryegrass and 3 1b of

white clover seed per

acre,

The land development programme ended at this point,

In



the 1968

seasoir a maintenance dressing of 2 cwt of super-
phosphate pexr acre was applicd to 700 acres A swimwary of
the land development programne togother wivh the stocl
inecreases achieved is given in table 5.5,
Table 5.5 Case Farm C - Jland Develomment Pregrassne and
gding Rarve [nepreases
Land Programmne Year
1965 1966 1967 1968 1969
Fertiliser (tomns) 87 175 83 70
Sced (1bs) 1660 1600 1050
Subdivision (chaing) 40
Stock Wintered
Brecding eves 1400 2105 3100 3350 3200
Sheep ewe eguivalents | 2018 8535 3838 4170 39028
RPreeding cows Iy e 78 80 60
Cattle ewe eguivalents 7397 437 L8l 549 463
Total ewe eguivalents|2%4i5 3972 L322 4719 L1388
swe equivalents per
potentially
productive acre 2.3 3.8 3,9 h,2 3.9

In the ceven years of development there was an

2980 E.E.
capacity.

of 331 E.E.

carry 4.2 E.E. per acre.

increase of

This represents a 170 per cent increase in carrying
The 1969 figures for stock wintered show a decrease
This was not due to the inability of the farm to

It was an attempt by the partners to

reduce costs in order to be able to continue farming.

The cost of the development programme on a per ewe

equivalent increase basis is approximately

There has been a number of management changes associated

with development.

Shorn two tooth wethers were bought for
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29 to &4 and put on the bacle block of unproductive land.
Dy deing this a poriion of this block has been brought into
nroduceiion. The use of wethers gave management {lexibility
as they could also be utilised on the front tiwve blocks as
required,

In the 1967 season, replacement two tootli breeding ewes
were purchased and all ewe lambs sold, The pariners sadid
that because the bought in ewves are bigger than the replace-

. . . . G)
ments they breed a higher lwunbing percentage is 11KCJT.( /
> o l (&}

bttt scnt, Kot

=

The grazing managenent ol breeding ewes also changed «

o
)

result of development, Set stocking all the year round was
carried ouwt prior toc development, Since development the ewes

arc set stocked only in the period from lambing to weaning.

5.4,2 Concluzions

Three main points can be learnt £from this development
progranmme,

The first point is that significant increases in stocking
rate can be achievea by subdivision alone, As a resvult of
subdivision the stoclking rate was increased by 0,6 ewe
equivalents per acre. This was duec to better utilisation cf
pastures and bettexr weed control.

The application of techniques proven at Te Awa(7) has led

(6) An analysis done by the author based on information
provided by the partners and using 1968/69 prices showed
a monetary advantage on this property from rearing own
replacements,

(7) These techniques include heavy topdressing, oversowing
with grasses and clovers, and efficient management with
high stocking rates to ensure complete pasture
utilisation.
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to the rapid improvewmen®t of tlie poor native hill country
pasture. The author visited the farn in mid--winter and was

mpies

n

ed with the pasture and gencral conditicn of the
animals., The farm "stood ocut" from the surrounding
widevelcped nill cowmlry properties.,

The most important lezson that can be learnt from this
case study is the need to have flexibility in a development
prograuwne, Rigid adherence to a development plan has in this
instauce led to finemcial difficulties, In order to remain on
the farm, capital repaviuents and some interest repayments have
had to he postponed. The partuers maintain that il prices

remain static for another three years they will have to sell

up. Dven if prices rise fertiliser application is unlikely
FTor a number of vears. As a result nastures will tend to

t ' . . . . . .
run out and the value of the completed development work will be

S Cade IWawn D

This farm, situated in the Shannon area,was purchased in

1964, and jis run as a partnership. One partner manages the
farm whilst the other partner works as a plasterer. This has

enabled a lot of development work to be finarnced out of income.
A Marginal Lands loan of $10,000 has also been used for
development.

The farm consists of 2100 acres. This is made up of 700
acres of casy front hills, 500 acres of potentially productive
land and 900 acres of regrowth bush,

The farm rises from 400 feet to 2000 feet above sea level,

Winters are cold and snow falls on the upper parts of the farm,



The rainfall of 60 to 80 imches per annwn is evenly
distriburted. Suwmier droughts are rave. .

The soils are formed {rom greywacke and are of low
fertility. Reversion to fern occurs readily, At the time of
purchase the pastures were in a poor condition,. The clovers

1

had almost diszsappesred and braowntop awl danthenia were

prevalent. The farm had never been topdressed.
5 e e The Development Progtamiue

vevelopment started ilumediately on purchase of the farm in

1964, The first development carried out was on the 700 acres
of front hills. Two and a half miles of subdivision was

erected and rotaticnal grazing of bLreeding cewes commenced,
FPour hundreduveight of superphosphatce was applied to 300 acres.

eccond vear of

-

A Marginal Lands loan was obtained in tle

)]

development. This money was spennt o 1new pasture (40 acres ),
livestock and fertiliser, During the second and third years

(5]

of development 8 cwt of superphosphate, including 3 cwt of
molybdic supexphosphate, was applied to 700 acres. Burning
by flame thrower and oversowing with white clover was carried
out on another 300 acres, Two miles of subdivision was also
completed.

The third year of development saw the introduction of
Perendale ewes. This was achieved by purchasing Perendale
ewes and by mating a Cheviot ram with Romney ewes,

In the fourth year of development access was improved by
bulldozing two miles of tracks. There was no application of
fertiliser. This was because the partners did not wish to go

further into debt.
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Erection of two main bhoundary fences and the
rceecommencement of fertiliser applications occurred in 1968.
Crushing «nd buriing of some scrub was also carriced ont,

The iricrease in stocking ratc associated with the
development programmne is shown in table 5,6. The table shows

that the stocking rate has almost doubled as a result of the

development, Despite this the stocking rate is still below
the district average of 3.0 E.IE, »ner acre. Consolidation of

this development work will be the keynote for the next two

years, When ewe nwnbers 1each 2000 development will
recomnience on the 500 acre hlock. This development will be
financed out of income, TL this is not possible capital will

be borrowed.

Tablc S.Q Case Famm D -~ lumcreasnes in Stocking Ratve Associated
Waith Develoumwent
Stock Wintered Yea
196! 1965 19656 1967 1968
Breceding ewes 7 30 1000 1520 1720 1720
Sheep ewe eguivalents 962 1215 1937 2174 2174
Breeding, cows 80 86 (16 102 102
Cattle ewe equivalents 640 725 777 840 sho
Total ewe equivalents 1602 1940 2714 3014 3014
Ewe equivalents
potentially
productive acre . 5 1.6 2012 2145 2.5
5o » (2 Conclusions

The increase in carrying capacity has been achieved by
concentrating on the least difficult land. The development
programme has beenn flexible enough to stand the effects of

the fall in wool price. Heavy dinitial inputs of fertiliser
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llowed fertiliser application to be stopped in yezr four of
evelopnent without awny significant detericration in pasture
roduction.

The slow increase in carrying capacity is a result of

crl oo

arge financial commitments and the desire not to go further

into debt.

The cecnsolidation period aimed at intensilyving stocking

ate on the developed land should enable the farm to be placed

on & sound {inancial basis.

.0 Case Far F - Random Survey Farm Number 20

Whareroa is situated at Packakariki and is wanaged by the

Lands and Suarvey Department. The sheep unit is 1412 acres in

S

cl

&

ize and consists of moderately steep hill countiry. Therc is
lso access w 700 acres of sand dunes which provide additional
razing during the ycar.

The farin rises from 50 feet to 1600 feet above sea level

and has a norwesterly aspect, Rainfall averages 40 inches

P

C

er amwn and is unevenly distributed. Summer droughts arc

QMO ., The winters are cold and falls ef snow occur on the

higher slopes.

The soils arc ef medium fertility being derived from

greywacke, They are molybdenuwun deficient and also respond to

phosphate applications.

The farm is run by a manager who implements policy

decisions of two field officers.

5

.61 The Development Programme

Development commenced in 1967 and up to 1969 it has




consisted of subdivision, livestock increascs, fertiliser
application, scrub cutting, gorse and varigated thistlce
control,

r

The details of the development programme together witlh

livestock increases arc given in table 5.7,

Table 5.7 shows that the stocking rate was doubled in the
first year of development, As a result of this stock
performance was seriously affected, Table 3,8 provides a

compa.zson of the livestock performance in 1966 and in 1967.

oA = =

rtable 5,7 Case Farm I - Land Development And Stocking Rate

Year

Land Development 1966 | 1967 | 1968 | 1969 1970
(Estimated)

Seed (1b) 360

Fertiliser (ton) 70 2390 250

Subdivision {chains) 240 90 65

Scrubcutting (acres) 200 300

Hormone spraying (acres) 200 200 165

Cropping (acres) 20

q
Stock Kintefol( )

Breeding ewes 2177 | 3880 | 4691 | 6327 | 5500
Sheep ewe equivalents 2724 | 4723 | 5585 | 7454 | 6600
Breeding cows 82 122 113 200 246
Cattle ewe cequivalents 1222 | 3061 | 1433 ] 1510 | 1934
Total ewe equivalents 3946 | 7784 | 7018 | 8964 | 8534
Ewe equivalents per

potentially

productive acre 1.9 349 3.5 L,y 4,2
Note -

(1) The stock figures for 1970 have been adversely affected
by the drought.




Table 5.8 Case I'arm E - The Effects of Doubling Stocking
Rate on Stock Performance
Ttem Year
1966 1967
. } "~
Lambing percentage 84 i3
- Y l )
Twe losscs (%) 6 7
- . - j -~ Z
Wool production (Lgs) 49,732 e, 642
Calving percentage 96 90
Breeding cow losses (%) 2 7

The stocking rate was reduced in the second year of

development to allow pasture establishment and livestock

performance to improve. Taibhle 5.9 records the stock
performances in 1968 and 1969. The table reveals that Two

years alter the stocking rate was doubled stock performance
was baclk to the pre-Zevelopment levels.,

‘able 5.9 Case Narm I ~ Stock Performnanice After Stocking Rate

Increases

Item Yedr
Lambing percentage 74 80
Ewe losses (%) 3 A
Wool preduction (1lbs) 60, 000 80, 000
Calving percentage 98 90
Breeding cow losses (%) 2 3

Development is still continuing and the aim is to run ten
ewe equivaleats per acre. The field officers concerned do not
consider development work being done on Whareroa is outside the

scope of the average hill country farmer. However, development
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at Whareroa has two advantages and one disadvantage over
developument curried out by otiher hill couwntry farmers. The
advarntages are an intercest charge on borrowed money of four
per cent per annum and the ability to transfex stock firom
other Londs and Survey farms,

Whareroa is farmed as an endowment ior the Queen

Elizabeth Park Domain Board. All dncome goes into a
consolidated fund. Field officers prepare a budget for each
vear!s operations which is either approved cr alteicd. As a

result development does not always proceed in the manner the
field officers would like.

B, 2 Conclusions

The author would like to sce Vhareroa used as a

demonstration hill country sheep forma Cndoubtedly many
lessons will be learnt from this attempt to recach stocking
levels in the vicinity of 10 E.E. per acre, Already one
important piece of information has cmerged from the develop-
ment progranne. This is that the detrimental effect on stock
performance caused by a rapid initial incrcecase in stocking rate
is only a temporaxy phase,

I{f Whareroa was used as a demonstration farm physical and
financial records would need to be improved and reorganised.,
This improvement would be required in order to enable accurate
costing of development.

Bl 7 Summary
This chapter has outlined the important physical features

of five development programmes carried out by farmers in the

Horowhenua district, All of these programmes have information
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o farmers considering development.

The most important findings from these development

programmes

(4)

P
H.
e

g

(vi)

vii)

(viid)

Qe ) e
Tnitial applications of capital Tertiliscr varied
from 4 cwt tc 8 cwi per acre. First ycar tatals

1

varied from 10 cwt to 20 et pexr acre,

High cattle losses {up to TG%) can bhe expected on
thils class of cowitry vhere cattle are used to crush
and trample scrub, taulhinu and bush.

There is incrcasing competitioln betweern: sheep and
cattle for feed as development procecds.

Bought in ewes generally de not thrive on thisclass
of hill country.

Some development Tarmners have changed to the
Percndale breed in order to improve lambing
percentages, rcduce stock losses and grow bigger
sheep.

A sudden large increase in stocking rate in order to

inprove pasture production can temporarily affoect

steck performance.,

More complete utilisation of the available feed will

result in higher stocking rates on some farms.

The cheapest method of development is stock increases
on existing productive land and the most expensive is
clearing the land of weeds and bush.

The wool price has a marked influence on the rate and
amount of development that can be done out of income.

Careful thought must be given to a development
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programue and the programme decided upon must be
flexible enough o allow modifications to be made
s additicenal informmation becomes aveilable.
Develepnient can bhe hindered by short term financial
arrangements because the post tax cash surplus is
used to repay the leoan rather than being used for

wortlivhiile developwment.
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6.1 Intiroduction

Tt is possible to divide llorowhenua hiil country {arms
into Tour main classes according to the stage of deyvelopment,
These classes arc:-—

(i) he poitentially cconomic but largely undeveloped

hill country unit
(ii) the small sized farm cn which the hill countary aiea
has bheen neglectied

(iii) medium sized propertics on which a1l the potentialliy

piroductive land has bhecen cleared

7]

o tuet future |
production incrcecases are npossible only by increasing |
stock numbers ox» by improving stock performances

(iv) the large family unit where significant vproduction
increases are still possible eithier through land

= 24 1) : oo o 120

development or by intcnzification.

Although the profitability of future development is

important with respect 1o the latter class of farm it is more

(1) The process of land development involves developing waste
land or land only partly farmed. It includes operations
such as clearing weeds, scrub, or bush, cultivation,
regrassing and oversowing as well as erecting fences,
putting in tracks, improving water supplies and applying
capital fertiliser.

(2) Intensification can be defined as the addition of extra
inputs to promote greater output while the remainder of

the inputs are held constant. The additional inputs are
likely to be those with high marginal returns such as
fertiliser and stock. As a result capital is going into

factors of production which will directly increase the
output of meat and wool.
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important toa the preceeding classes. These farms have a
lover net income and therefore are more vulnerable to falling
prices and rising casts, A profitable increusse in production
is one wethiod by whicli this vulnerabiliiy can be reduced.
Mae amaliysds f Ghe pRofivabiliity of Twbwire i ll covmsti-g
development was therefore couflined to farms representative of
these thirece classes.

For each represencative farm development programmes were
devized and submitted to the farm owners for comments and

criticisms. As a result some development prograumnes were
modified bLefore being financially evaluuted,(B)

The initial pari of this chapter describes the assumptions
made in ecvalwvating the development progranues, Representative
Tarm ' is then described and the developeient progranines devised
for it; discussed and evaluated in turn.

6o 2 Develovment Programme Assumptions

The financial snalysis of the development programmes
involved malking a numﬁer of assuuptions. Thesc assumptions
are listed in the following subsections,
6G.2.1 Prices

In determining the prices to use in an ex ante study it
is necessary to choose between one of three procedures.
These are:-

(i) wuse recent prices

(ii) wuse forecasts of future values

(3) The development programmes described are those which the
representative farm owners would be prepared to
implement, given incentives to do so.



(iii) use a range of prices.
i a4 ) oo ;
fard (jl; has stated: -
"whichever method is used it is acknowledged that the

~

Jikelihwood of error dae to uncervtainity of the fusure is

Thie author decided to use the average of three years
prices<u) received by Tlorovhenua hill country farmers.
Three Tactorsz influaenced this decisione. These were!-—
fa) the long term prospect for wool is unfavourable with
the existence cof stockpiled wool and leow priced
synthetics.
(ii) recent rescarch {32) indicates it is likely that
New Zealand will be able to export jost of thie
expected increase in lawmb production over the nexNt
ten vears at present prices,

(iii) it seems likely thiat therce will be favourablc market
opportunities for beef in the next decade.

These factors seemed to indicate that present prices were
likely to continue into the future. However, in ordexr to
remove secasonal fluctuations it was decided to use the average
of the past three years' prices. These prices are listed in
table 6.1,

6.2.2 Costs

Prices paid by primary producers have risen by 23 per cent

in the last ten years (33). If rising input prices are used

(4) The three years used were 1967/68, 1968/69 and 1969/70..
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during development it is necessary to recalculate the basec

vear for each yecar of development. This procadure allows the
analysis to reflect what would have happened in the absence of
development. The computational bpurden is dincreased by

allowing for this but it does indicate the effect of incrcasing
cests on development.
(3)
As the computer program' ™’ used by the author could not

handle rising inpui cests a constanl level of costs wasg ased

in this study. The costs used were thosce whicli applied to
, _ | T (6)
Horewvhenua hill country farmers in the 1969/70 season
6.2.3 Taxation

Calculations of taxation were made on the premigse thint
all dncome accrued to the farua owner. The level eof taxable

income was calculated aas follows:-—-

=7
Taxable income(’) Gross income -p change in livestock

1

standard value - (tax deductible

8 »
e:\'penses( )E,. personal and family

excmptions -%., life insurance
premiums) .
The assumptions made concerning facters affecting the level of

-

taxable income are described in the following subsections.

(5) Used to financially evaluate the feasibility of the
development programmes.:-

(6) A development programme shown to be marginally profitable
under these costs could be unprofitable wider higher
costs,

(7) This term can be defined as that sum of money which is
subject to income tax.

(8) These include stock purchases, farm working expenses,
interest and certain items of development expenditure.
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Price Assumptions
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Product

Nett Prices

Vool - per pound

Store lambs - cwes
- wethers

Fat lombs

Cull two tocth ewes

Mixed apged cwes

Pive yecar ewes

Pat cull cwes

Store Cattle
Weancr steers
Weaner heifers
Cull coeows
Cull bulls

G
> Ut
o C

G Y
i
o O O O
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(9)

6.2.4 Livestock Standard Values

The livestoclk standard values used in the development

'

programnes for the purpose of assessing income tax are listed
in table 6.2. The use of nil volues was not possible because

the cvaluation program could not utilise theuw,

6.2.5 Personal Exemptions

Tt was decided to assume personal excmptions of $785.
These exemptions correspond to those of a warriecd man with two

childien,

6.2.6 Life Tusurance Premiuns

A figure of $250 was used as the value fer life insurance

premiiuns ., Thiis figure represents the average annual premium
paid by the threc representative farmers.
Pain? Developuent Exemptions

New Zealand income tax laws allow certaion items of
developiment expenditure to bhe deducted from taxable inconie over
a nunber of ycars, Such a provision cnables taxation to be

(10)

minimised and cash recsources to be conserved. However in
this study the computerised evaluation program used did not
contain provision for the development expenditure to be spread

forwvard., Hence development expenditure was deducted {from

taxable income in the year in which it occurred.

(9) See glossary..

(10) Two basic principles are involved viz. the more even the
annual taxable incomes the lower the total tax paid over
a period and showing negative taxable incomes is rarely
a sound practice, These points are explained in detail by
W.G. Payne in Discussion Paper No. 34, Departmént of
Agricultural Economics and Farm Management, Massey
University.



Livestoclk Standard Valuos

Class of Stock Standard Value
i
ES
S
Sneep - all ages 5.00
Temnle cattle —- one vear 20, 006
~ two year and older 50. 0G0
Male cattle - bulls 100, 00
ol
i _ . . oy L1 L/
In this study personal drawings of $2000 were
assumed. This sum is greater than the personal drawings of
some Nill country faormers. However thie auvthor helieves thac

thiz amount of money is required for & satistaclery standard

of living.

Some farmers who have uvndertaken development have diverted

money Fron censweption to development by reducing perscnal
dravings during development, If this procedure is adopted
then the devcelopment programme is in effect receliving aon

interest free ncn repavable loan. For this reason the level

of persconal drawings is asswned to remain constant throughout
the development period,

6.3 Representative Farm I

This faxrm embodies the problems of farmers who have

(12)

N

recently purchased undeveloped Horowhenua hill country

(11) This sum does not include taxation or life insurance
payments. These payments were allowed for as separate
items in the development plans,

(12) Within the last five to ten years.,
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13)

properties. Faliing income has reduced not only the

ability to service larx debt charg but also the amount of

a

surplus income available for future development. For tese

farmers surplus inceme is the major source of developineint
capital, Any rveductien in this sceriously affects the ability
to increasce vroduciion and maintalin net inceme.

On these properties total production can be increcsed in
one of threc ways viz, by intensification, by developing
unprocictive land or by combining intensification with land
development. For this recuason three development programuanes
were devised and cvaluated,

6.3.1 Description of the Tarm

>

The total area of the farm is 71, 200 acres. This is made
ump of:-—

a5

00 acres of native pasture ec.g, browntop and danthonia

-~

30 acres of sown pasture
150 zcres of manuka
130 acres of fern and sparsc scrub
100 acres of rangiora and punga
40 acres of scattered tauhinu
30 acres of scattered gorse
30 acres of native hush
50 acres of waste land e.g. buildings, creeks,
O0f the total area, 1,080 acres (86%) is potentially productive,

Most of the farm is between 900 fcet and 1,000 feet above

(13) Random survey farm numbers 10, 17 and 18 and case farms
B and D are exanples of this type of property.
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sea level. The highest peak is 1, 2C0 feet and the lowest
point 100 fcet, The ftowpography of the farn varies fiom easy

nill country to steep broken land with mamercus gullices,
Despite this all parts of 1the farm are readily azccessible.
The main access 1s eithcer by dinternal tracks or by road along
the southern side of the fairm, Of the productive land only
80 weres can bhe traversed by a wheel tractor.

The annual average rainfall is 48 incliecs on the lower
slon_. and 60 inches on the higher slopes. Dry periods of

six to eight weecks are cowmon but prolonged droughis as

experienced in 1970 are rarc. The winters are cold and wet
with frosts occurring in May, O1ir the higher pealis snow
falls are conmmon in July. The prevailing winds are

westerliies,

Inadequate subdivision has preivented the establishment
of any organised grazing pattern. Recently girazing rights
have been lecased in an attcempt to improve pasture control.

It is hoped that complete pasture utilisation and fexrtility
buildup will result in increased autuwmn growth and some carly
winter growth,

Buildings and yards e.g. woolshed, havshed, sheep vards
are generally adequate for their purposec. The addition of
another set of sheep yards would, however, facilitate quickexr
and easier stock work,

Both the cattle and sheep policies invclve breeding with
the sale of store stock.,. Sheep sales include store wether

lambs, surplus ewe lambs and cull ewes, while cattle sales

include weaner steers, surplus weaner heifers and cull cows,
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The lombing and calving percentages obtained on this farm
correspond to the districv averages, being 85 per cent and 80
per centl respectivelis,

The pasture and stock manosgement practices emplceyved are
similar to those used on other hill country farms in the area.
A description of these practices is contained in chapter four,

The only permanent labour iz the owrter himself’, Casual

labour Ias been employed Tor shearing and docking while some

contract feucers have been emploved. The owner is a marriced
man with *%two children, He has owned the farm for five vears
and is a capable and cxperienced hardworking fairmel. During

the time he has been on thie farm he has erected cattle and
sheep yards ond built a loading race and a sheep dip. in
addition he has ring fenced the property and erected wore than
100 chains of internal fencing. Scrub and tauhinu have been
cut. bracken fern burnt, gorse sprayed and internal tracks
improved,

These improvements have been financed by borrowed nonecy.
The ability vo repay loans has been sceverely affected by the
decline in the price of wool, In the initial stages of
development the gross return from a bale of wool was 3112,
This was reduced to $58 per bale when the wool price reached
its lowest level. At the present time the farmer is
consolidating on the development work already completed,
Any further development wiil require further borrowing.

6.3.2 Development Programme One

The development programme initially involves the addition

of extra stock to utilise existing pasture growth. This is
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followed Dby the development of 280 acres of land covered in
ffern and wmanuvia. The Lwmediate addition of 160 eve

equivalents (15,1'-7:. ) not only improves pasture control but also

ensurcs an immediate increase in tamn income, Land reguiiring
TN S
, (1%)

the least capitnl for development is cleaxred first.
avrca comprises 130 acres of fern and 1s clcared in two blocks
over two years. There are two methods of clearing land
Eoie® ke

infested with bracken fern and water fern.

representative farm it is cowtidered that barning of the fern:

would be tlie niost suitable apprcach. The fern is bhurnt in
the autumn and oversown with four pounds ( 4 1bs) of clover
seed and five hundred weight (5 c‘.:‘-:..) of’ moliyihdic sunor-
phosphate, In the spring, 3 cwt. of superphosphate is applied

and thercafter ammually.

In the third and fourth ycars of development cleaxring of

(]

the manuka is undertaken:. The area is cleared in two blocis,
each of 75 acres. The first blocsk incliudes 59 zcres which
can be cutl with a flail chopper. This is the cheapest method
of cutting the manuka, However, because of the topography the

remaining 100 acres has to be cut hy hand; 25 acres in year
three and 75 acres in year four. After the manulsa has been
cut it is burnt and oversown in the autwin with seed and 5 cwt
of molybdic superphosphate, In the spring, 3 cwt. of super-
phosphate is applied and thereafter annually.

To enable sound pasture management practices to be

(14) The present cost per acre of clearing weeds on the
Horowhenua hill countiy is outlined in appendix E.

(15) See appendix E.



145
followed the fern and manuka blocks are fenced, The fencing
cost is minimised by ercciting the Pearse ten wire fence.

than the traditional seven wire
battenned Tence it satisfies the basic requirements and is

cheaper and ecasier to ercct.

Developing the cheapest land first reduces the develop-
ment cost in the initial years of development and ensures
that debi servicing charges are a ndnimum, This is
lmpos cant where there is uncertainty abeut future price
movements., A reduction in dncome under these cirgumsiunces
has a lessexr effcet than in situations where loisge interest

and principa yutents have been incuarred.

The rate at which stcck nwnbers are increased can affect
, . - . , (17)
the profitebility of the development plan, i FPor the
development programme aparht from the initial vear the rate at
which gitoclk numbers are inercecasced is limited by two Ifactors.
These axre the amowit of new land brought into production

cach year and the rate at which the carrving capacity i1

(18)

n

increased. The development programme results in 280 acres
of mnew land being brought into production over {fouvr vears,

On these arcas the stocking rate increases from 1.5 E.E. per
acre at the end of year one to 3.5 LE.E. per acre at the end

(19)

of year three,

(16) The basic requirements for a fence are that it is stock
proof, long lasting and needs minimal maintenance.

(17) Holden in his study concluded that high rates of stock
increases are a pre-requisite to economically
successful hill country development.

(18) This statement implies that stock increases are not
limited by capital.
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All stock increases are in terms of shieep rather than

Clrasig Lidw, This is because: -

R I . - . -
(i) less capital is involved.

(ii) sheep give & better finarncial return than cattle on

(

N

; e — , 0
this area of hill couwntyry, )

(iii) pasture can be grazed hard all the year round

whereas with cattle there is a need to save extra

feced,.

(Lv) ewes in large mobs develop pastures better through

increased trampling, Tertility buildup and better
utilisation..

(v) sheep are less vulnerable to drought than cattle,

(vi) ceattle losses are high (3-10%) on this area of hill

cowitryv.

A rapid buildup in the number of breeding ewes often

causes problems because of insuflficicent cwe hogget replace-

ments, Twe courses of action are possible. Either some Tive

year

or,

ewes can be retained for anothier one and perhaps two yeears

breeding ewes can be purchased from other farms. There

are disadvantages with both methods. In the first instance

wool production deteriorates and stock losses increase. In

the latter case¢ bought in ewes may not thrive on this class

(19)

(20)

These stocking rate increases are those which Horowhenua
hill country farmers believe can be readily achieved.
These increases will, however, be affected by climatic
conditions. In areas with extremes of climate
obtaining these stocking levels in the time period
indicated may be difficult, This will be particularly
so where the natural soil fertility is low.

See appendix D.
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offF Jdlil il clonmmEEy . Like many othesr Horowhenua hill
covaitry favmersz, the representative farmer prefers to rvetain
sonie Tive vear ewes and buy in any additional ewves Lrom farms

on a similar clas

(4]

o’ counuvry,

The number of breeding ewes and breeding cows a pPermanent
labour wiit can manage is an inportant developwent factozr.,
Stock numbers in excess of these figures require additiconal
labour duputs. Thie approach used in this study is to assume
that wlhie capacity of a single labour unit is 1,500 brecding

(22)

ewes and 100 breeding cows. Bevond this point contract
, (23) o =
and casual labour: arc employed unitil it becomes
cconontically feasible to add another labour unit, F'or this
aevelopment prograntiie the incrcasc in stock numbers is
insufficient to justify this,

To dimprove the labour productivity a motor bhike is
purchased in the second vear of development and an additional

set of sheep vards crected in year three, The use of a motor

bike improves labour mability. The time involved in stock

(21) Oite survey farmer maintained that on his farm in its
present stage of development he can winter 3 E,E. per
acnrel, llowever, if these stock werec sold and ewes bought
in then only 2.0 E,E. per acre could be wintered,

(22) This is a somewhat higher labour productivity than is
being achieved at present (965 breeding ewes and 65
breeding cows per labour unit). However, many survey
farmers maintained that one permanent labour unit could
manage these stock numbers,

(23) The reliance on casual labour could be reduced by allow-
ing for stock increases in wethers rather than breeding
ewes, This would also improve the flexibility of the
development programme especially in periods of drought.
However wool is the only source of income from wethers.
With the present low prices for wool it is difficult to
justify the inclusion of wethers in a development
programme,




operations e.g. drenching, is reduced by building 2 set of
sheep yvards adjacent to the newly developed land.

As total sheep nuwibers rise increasing competition occurs
between sheep and cattle for the availabie feed., This means
additional supplemenlary feed has to be provided for the
catile, or cattle nunbers reduced. Allowance is made in the

development piran for 20 acres of silage to be harvested

armuvally, Silage is made rather then iy because it can be
made —arlier in the scason. This is an advantage in an area
rrone to droughts, It addition the silage can he scelf fed

thereby reducing the Jlabour input requirca for the bhrecding
CowWS ,

Servicing facilities c.,ge woolshed and water supply were
considered adequate to cope with the incrcase in stock numbers,
The developmeni programme is summarised in table 6.3

together with amnnual E.E, increases. The table shows that
the largest E.E. increase occurs in year four of development.
A more detailed stock reconciliation given in table 6.4
indicates that breeding cwes increase by 830 and ewe hoggets
by 322. Similarly tctal E.E. increase by 1078 which
represents an annual incrcase of 5,9 per cent. Allowance has
been made for a reduction in stock performmance during
development. As the nuwrber of breeding ewes per labour unit
increases, stoclk performance, particularly lambing peircentage,
is likely to decrease, Furthermore the retention of C.F.A.

ewes for capital stock during development is likely to result

in higher stock losses and lower wool production per head,



Table 6.3 Representative Form I ~ Deveiepront Programme Cne

Development Yoear
ILtem Units 1 2 3 U 5 6
Fencing Clradns 0 ' 10\0) 39 39 = =
. = i
Capital Fecrtiliscr !
8 cwt. per acre Acres 65 65 75 75 = =
3 cwt. per acrc Acres = 65 1730 1140 150 75
Incrcascd Maintenance
FFertiliser Acres - - =% 65 180 205
Oversowing Acros 65 65 75 75 - —
Burning Fern Acrcs 65 65 — = . _
Bulldozing IMTours - - 10 - = -
Chopping & Crushing Manuka |Acres - - 50 = . -
Cutting Manuka By Iland Acres - - 25 75 = -
Plant and Buildings Y tems - Motor!| Shwep
Bike | Yords
Ewe Equivalent Increase
per ycar L.B. 197 1162 | 242 | 252 |150 75

641



Table 6.4 Programme One - Stock Reconciliaticn

Increase In Ewe
Equivalents

Basc Development Yeax Post

Year Development
Stock Wintered i 2 3 b 5 6
Breeding Ewes 1600f 1600| 1749 1899 | 2090 | 2280 | 2390 2430
Ewe Hoggets 550 550 626 65 700 Ll Sal 872
Sheep Ewe Equivalents 2065 2065| 2262 2424 | 2666 | 2935 | 3068 3143
Breeding Cows 8C 80 80 80 80 80 80 80
Cattle Ewe Equivalents 561 561 561 567 561 561 561 561
Total Ewe Equivalents 2626 2626| 2323 2985 | 3227 | 3497 | 3629 370%
Annual Percentage = N.A. 7 .5 D 8.1 718 .5 2.1@ )

Note -

N.A. denotes non applicablec,




In the computerised evaluation program usced stock losses

could not he altered during developuent. However, lambing
percentage and wool production could be The

production data used in this study reilecits the experiences
of’ farmers who have undertaken developnient in the past,
Production deta for this development programae is listed in
table 6.5. Unless ctherwisc nmentioned ithis data was alsc
used in the other development programmes,

are listed 4n table 6.6. The data in

Development cos:

! ol

the table reveals that the number of ¢wes retained in the
sccond, third and FTourth yvears of development falis short of
the numberr reqguired. Two tooth ewes are therefore purchased

(24)

to make up the shorvage.
Fertiliser 1is an iwportant development item accounting

for approximately 5% per cent of the total develcepment

expenditure.

Development recach a peak in the third and fourth
yvears of development when manulka scruhb is cut and additional
sheep yvards erccted, In the last two years of development,

capital expenditure is confined to fertiliser application.

6.4 Financial Evaluation

Data from the development programme was punched on cards

and financially evaluated by Gardner's computerised program,

(24) In practice it is likely that breeding ewes would be
purchased only in year three. In years two and four
the small number of ewes required to meet the target
number would be obtained either by retaining more five
year ewes or by culling less severely amongst the mixed
aged ewes,
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Table 6.5 Stock Performnnce Data
= S .
1. Stock lLosses (Fer Cent)
Sheep
Breeding Ewes 5.0
Ewe Hoggets 5.0
Lamb B8L10
Cattle
Less Than $ix Years 335.0)
Six Years And Older 8.0
2, *wol Production (Poumds Per Head)
Breeding Ewes St 3
Two Tooth Ewes PIo W
Evwe Hoggets 5.0
Rams 9.0
3. Lambing Percentage
Pre And Pest Development 85.0
Development Year Two On 80.0
-, Calving Percentage 80.0
58 Culling Rates Pre And Post Developucn® Developmeﬁl)
o (Per Cent) (Per Cent)
Ewe Lambs 1°54,.0 5.0
IEwve Hoggets - 3.0
Two Tooth Ewes 10,0 10.0
Four Tooth Ewes 5.0 3.0
Six Tooth Ewes 2.0 0.0
Four Year Ewes 100,0 50.0
Five Year Ewes - 100,0
Notes -
(1) These are minimwn culling figures. This percentage in
each age class must be culled during development. For

example three per cent of the ewe hoggets -on hand at the
beginning of the year must be culled at the end of the
year as two tooth ewes, The procedure enables the
retention of cull ewes in order to build up the total
number of capital stock.




Table 6.6 Programme One — Devclopment Costs

Item Dovelopment Year
1 2 3 I 5 6
3 $ 5 8

Breeding Stock (Purchascd) = 108 | 450 | 114 -
Capital Fertiliser 884 11204 | 1660 | 1692 706 52

Increased Maintenance

Fertiliser - = - 214 16 70
Fencing 450 450 525 525 = -
Sced 329 325 375 375 -
Bulldozing - - 60 - - -
Cutting & Crushing Scrub - - 250 - = =
Cutting Scrub By Iland - - 500 1500 - =5
Plant - 550 50 50 = a2
Sheepyards - - 799 - = =
Total Annual Cost 1659 | 2367 | hG2o | Wy (1122 (1056

-t

O



The evaluation was carried out under tw
These werct-
70 \ ~ 3 N . 5 o g o
(3.) &a debt fwrcee situation,
A & = 2 5 & = "
(ii) wvarious levels of indebtednes
b procedure was an atteupnt [ I
Th i iz p ishenuwdy
Tarm indebtediness on the profitability
e )
(23)

reducing farm equity

(26)

the point at w

charges malce the developnient progra

infeasible could be determined.

For simplicity symbols were uscd ¢t

equity levels, These symbols were E10

5 which represented 100, 90, 80, 70, 6

equity respectively. Although E5 was
situation anralyvsed there were farms in

lower equities. These farms inciuded

changed ownewrship and sowme of the casc
carried out development programincs, H

programies analyscd were unprofitable a
lower equity levels were not anulysed.
Interest and principal repayments
various farm equities as shown in table
reflect rates being paid by hill countr
Advances Corporation and Marginal Lands

results of the financial evaluation can

154

o sebts of conditions.
S,

how the intluence of
of developuent. Hy

hich debt scrvicing

mite financially

o represent various

, E9, E&, %7, B6 and
0 and 50 pex cent

the lowest equity
the survey area vwith

those which had recentiy

farmers wiw had recently

owvever all development
T E5,

FFor this rcason

were assessed Tor the

6.7, These figures

v farmers with State

Board loans. The

be divided into five

(25) Farm equity is the ratio of total
liabilities to total assets, It
as a percentage,

(26) That is debt servicing charges ex

commencement of development.

assets minus total
is usually expressed

isting prior to the



Table. 6.7 Interest and Principal Ropa;'monts
Source of Finance Principal Repayments Interest
[ [ e = r
{per cent) {ver cent)
First Mortgage 2,10 S
Second Moritgage 3.0 )
Bank Overdraft - 70
main pawvts. Thiese are:—

(i) the pre~development or base year situation,
(ii) hysical production duta feor the developnient years,
(iii) financial data for each year of deveclopment.
(iv) +he post develcopment situarion

(v) the results of the profitebility analvsis.

The most inmportant information is contained in the finoncial

[47]

data for the physical development years. Data from the pre

and post development situation is required for the analysis of
nrofitability using the present value measure, . Howvever,
the profitability amalysis is dependcant upen the exact
development programune being implenented. . In a dynamic
agricultlbure with constantly changing prices, costs and
technology, this is unlikely to occur. In addition, there
are difficulties involved in accurately determining the bhase
yvear and post development situations. Conscquently doubts

can bec expressed about the accuracy of any present value

figure so determined.

(27) The present value method of evaluating the profitability
of a development programme is briefly outlined in
appendix F.



The following subsections discuss in some detail the

o

phvsical production data and the {inancial detalls for the six

10

e

years of development. The base year and post development

situaticns together with the analysis of profitability are

brieciliy discussed, To simplify the discussion it is asswuned
that the develowment progroamme is implemented exactly as
r =) -

planned and all assumptions hold tiue.
6mde i ase Yanr Deate

The important information relating to the pre-~dcevelopment

. . . L . o (28) e

or bhase¢ vear situation is listed in tabhle 6,5. This data
is required for profitability calculations using the present
value measure. The table lists for various levels of farm

indebiedness, gross inconie, total cash expenditure, taxation,

_ . . - .. (29
rost tax cash surplus and total morcguges. The unrealistic™”
debt free farm situation is included because it provides for a

better illustration of the influence of farim indebhtedness on

the Ceasibility of devceclopment.

>

The table indicates that gross income totals $12,196
prior ito developrment while total cash expenditure varies from

$7,627 to $10,461 depending on the amount of farin debte The

total cash expenditure, includes tax deductible expenditure,

(28) It should be noted that the base year situation will be
the same for the three development programmes devised
for this farm as it is the common starting point from
which these programiies would be implemented.,

(29) TUnrealistic in the sense that there is unlikely to be any
completely debt free hill country farms in the survey
area,



Table 6.8 Programme One - Dasc Year Data

Farm Gross Total Taxable Taxation Post Tax Totnl
Equity Income Expenditure Income Cash Debt
Surplus

(Per Cent) $ $ i & i 4
100 (E10) 12196 7627 626 828 569 =
80 (E8) 12196 8729 3568 ol 3467 17020
70 (E7) 12196 9279 3066 337 291 26130
60 (E6) 12196 9919 2513 211 Ly 34840
50 (E5) 12196 10N G1 1960 a5 1735 2550
Note -

(1) Total cexpenditure does not include perscnal drawings. The nost Htax cash

surplus is available for personal drawings and development.
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. . 510)) . " .
non tax deductiblc QXPOHleUTC,(J ) taxation and life
insurance premiums. It does nect include personal drawvings.

The post tax cash surplus, obtained by subtraciting the total

cash expenditure from the gross cash receipts, is

be available for personal drawings and development.
The tax payable in the base vear is listed in column five

of the table. Altlhough more tax is payvable at higher eqguity
lLevels, the post tax cash surplus is greatcr than the

corresponding figures at lov-—-r equity levels, This dis because

the greater debt servicing charges at lower equity level

n

offset the reduced tax payments. Consequently for
™

represeritative farm I the base year cash surplus declines frem

o

4,560 Bt B9 sl §9,%35 aw ES. This means that for E3 farm

development will probably have to be financed entirely Dy

(31)

borrowved money because the post tax cash surplus will be
required for living expenses.

The representative farmer has a level of indebtedness
corresponding to that of E3,. In order to obtain sufficicent
money for living expenses and farm developnment the owner is

actually working off the farm.(1969)

6.4,2 Production Data

(30) These are cash expenses which cannot be deducted from
farm income when assessing taxable income. They include
principal repayments and the purchase of additional plant
and machinery.

(31) For the purpose of this study it is assuwmed that the off
farm capital required for development is provided by
means of a bank overdraft.
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This data is swmarised in table 6.9, A study of the

data reveals that wool production increases by 10,923 1lb and

wool sales by I2,378. Cattle sales remain static thioughout
B ’ - . A ¥ e R = g S (DA
devaelopment bhut sheep sales increase by ¢1,895. In the first

four vears of developmcent the value of sheep sales is less
than those prior to development. This 18 due to revenue
stock being retained in order to incrcase the total nuwmber of
capiid~l stoclw The reduced sheep sales zre responsible for
gross income in the first two years being less than in the
pre~development situation, In the third and fourth years the
increeased value of the wool sales ofifsets the reduction in the
value of the wool sales.

As a result of devclopment gross income increases by 35

per cent, Of this increase approximately one half is due to
the increased value of wool sales. This reflects the fact

that stock increases are in terms of sheep rather than cattle.

6.4.3 The Fhvsical Development Years

Financial details for the six years of physical

+(32)

developuen are {irst discussed with respect to the debt
free situation. The effect of farm indebtedness on the

feasibility of the development programme is then analysed.

6.4.3,1 The Debt Free Situation

Financial details for this situation are shown in

(32) The term physical development is used to indicate the
period of time required to implement the actual
development plai. The development process itself is,
however, not completed until all the money htorrowed for
development has been repaid. Usually repayment involves
a longer period than the physical development period,



Table 6.9

Programme One - Production Data

Development Year

gzzi 1 2 3 . 5 6 Deviiigment
Wool Production (1bs) 22,279 21,910 | 24,430 | 26,470 | 28,660 | 30,701 | 32,037 33,202
Wool Sales ($) 5,163 h,990| 5,557 | 6,026 | 6,519 | 6,978 7,343 7,541
Sheep Sales ($) 4,533 3,677 3,839 | 4,160 | 4,465 5,173 | 5,911 6,428
Cattle Sales (%) 2, 500 2,500| 2,500 | 2,500 ]| 2,500 | 2,500| 2,500 2, 500
Gross Income (%) 12,196 11,167 | 11,896 | 12,686 | 13,484 | 14,651 | 15,754 16,469

09
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draiiibe 6,10, Y The data in the tabhle dindicates that in

5

year one most developnient can bLbe financoed out of income.

This is because cmphasis is on completely utilising existing
pasture growth and developing tlhie least costly land, In

the second, third and fourth years the reguirement for off
farm capital increases because development involves wmore

costly land clearing, In these years the annual cash
deficits are the largest incurred by the development nrogranmc,

As & mresult the total coverdralt rcquired to Tinance the

development programme reaches a maximum of §3,760 at the end

of year four. At a six per cent rate of interest this
(34)

results in an interest charge of $220 in year five,
The last two yeors of physical development involve small

stock increases and swall fertiliser inputs. As a result

cash surpluses are gencrated and taxation becouwes & more

significant charge. The tax paid in these vears is greater
than that paid prior to development, The cash surpluses are

available to repay the overdraft incurred in the early years
of devclopment, Repavment is coninleted by the end of the
physical development period and an additional cash surplus of

$1,098 accumulated,

(33) Note that personal drawings of $2,000 are assumed
throughout development,

(34) It is assumed that annual overdrafts are drawn for the
whole year, Thus interest charges fall dues on the last
day of the year in which they are incurred. For the
purpose of this study it is assumed that the interest
charge is made on the first day of the following year,
thus becoming a tax deductible expense in that year,



Table 6.10 Programme One Finanecinl Data For The Debt Free Situntion
& E
Deveclopment Gross Total Czu,—t-h,(a izt om Post Tax Ciwnnulative
Ycar Income Expenditure Cash Ovoerdiralt
Surplus
q d» ch th ,
$ ¥ P P &
1 11,1067 1 BoE 66 ~165 1 655
2 11, 896 Ve g2 69 ~596 1
3 12,686 1h, 121 0 =1, A5 T

(O}

13, 484
14, 651

15,754

1)"1 5;8
18, Girs

12,822

< o X

Note -

(1) ZIncludes taxation,

life insurance
as farm working cxpcenscs

:
(%

and developmon

) 7

and personal drawings
CXDONS S,

of $2.000 as well
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2 The Influence of FFarm Indebtedness

In situations where farm dcbts are outstanding, debti

1

serviecing charges have to be paid in each year of development.

This results in less income beings available for dinvestment in
farm develapment. lie effect is to incrceaze the amount of
of T farm capital required to finance the developent pregruvime,
The greater the amount of debt before development, the greater
the amount of off farm capital required, As the amount of
of f Tarm capiltal borrowed increascecs, so docs the interest
charge and the time required Lo repay the borrowed money.

Hence a development programme which is profitable for a deht

free farun situation may be infeasible below a certain level of

farm equity.

The effcect of farm indebtedness on the {financial

requircements {or this development programne are sunwocised

in table 6.11. As shown in the table personal drawings ol
$2,000 are assumed for all equity levels except Eicb)Data in

table 6.11 reveals two important points. Thesec arec: -

( .

1) as farm cquity decreases the quantity of cff farm
capital required to finance the development programme
substantially increases e.g. for E10 $3,670 is

required; for E 5 $19, 483,

(35)

For the representative farm the base year post tax cash
surplus is $1,735 at a fifty per cent equity. It is
likely that a farmer in this situation would attempt to
live on this amount of momney. If he continued to have
personal drawings of $2,000 then his total debt would
be increased by $235 per annum during the development
progransue .



Talble 6.11 Progsramue One - The Bifecct

on Qverdraft Reqgu
Equity | Personal Maximum Overdrafln Yeayr
Drawings Incwrred Dunimgl? )
Development
& & o
¢ @ >
E10 2,000 3,670 h 220
. = ) 5 o
8 2,000 0, 877 o2
E7 2,000 12,8, 5 k5 773
E6 2,000 17,029 5 1,021
e r~ ~ ( 3) - ) 2 /~ e
E5 13735 19,483 0 1,169
Notes -~
(1) Does not include taxation or life insurance, These

itcems are allowed for separately,

At a six per cent interest rate,

—~~
T
S~— N

Personal drawvings here are cqual to the pre-development
post tax cash surplus.

(h) Detailed financial data for the various equity levels is
contained in appeundix G.

(ii) interest becomes an iwportant development cost at
low equity levels e.g. for E10 a maximum charge of
$220 is incurred. This increases to $1,169 if the
programme is implemented under E5.

Repayment of borrawed money begins in the fifth year of
development for E8 when a cash surplus of $651 occurs.
Repayment does not commence until the sixth year of develop-
ment for E5 and E7. For E5 it is not until after the
physical development programme has been completed that
repayment of borrowed capital commences, This aspect,

together with the greater amount of off farm capital required



and the larger interest payments combine to add to the
unattractiveness of the programme at low farm equities.

6.4.04

The Post Development Situation

The post development budget assumes that once development
has been completed stock numbers will remain constant at 2,430
breeding ewes and 60 breeding cows., The budget indicates
that as a result of development gross income rises by $U4, 276,
This rise in gross income is accompanied by increases in both
taxation and the post tax cash surplus.

The extent these

increases is shown in table 6.12.

Table 6.12 Programme One - Post Development Summary

Equity Increase In Increase In Increase In
Gross Income Taxation I'rom Post Tax Cash
From Base Year Base Year Surplus From

Base Year
$ $ $

E10 L, 276 ll055, 8LUL

E8 4,276 olo) ) 877

E7 Iy 276 oLl 925

E6 L, 276 882 989

E5 L, 276 800 1,069

6.4.5 The Profitability of the Development Programme

Gardner's program calculates the profitability of

development by comparing the post tax cash surpluses during

and after development with that of the base year.,

This

measure of profitability results in a present value figure

being determined for the programme.

The analysis assumes

that the base year surplus is equal to the level of personal

drawings during development.

While this assumption may be
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correct for cecvaluation purposes it does not always lLold in
pruactice,

Furners have teaditionally develeoped thedir farws out of
income {feregoing present constwplion in order to obbalin a
higher future 1lucome. Otf farm capital has only been
borrowed when the portion of the nost tax cash surplus
diverted from consiwuption Lo development does not wmeet the
development cost,

For this rcason the present value of the developsinent
programme was determined wunder two scts of conditions.

These werct-—

(u) when the level of personal drawings used in
evaluuating the profitabiiity ol the programuc is
equal to the base ycar post tax cash surplus(Bé)

e.g, 1T the base year post tax cash surplus is

$3,000 then this is the figure used for personal

dravings during development when calculating
profitability.,

(b) when the base year post tax cash income above that
required for personal drawings is made available for
development e.g. if the base year post tax cash

surplus is $3,000 and only $2,000 is required for

(36) This calculation is the one which is carried out
automatically by Gardmner'is computerised evaluation
program. The personal drawings assumed during
development (in this study $2,000) is ignored and
the base year post tax cash figure used.
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persoinal drawings then the base year surplus is

reduced to this level i.e. $2,000 leaving $1,000

N Ero i 37)

available for davclopmeut.("’
The wmethod used Lo reduce the base venr post tax cash

surplus, and hence the level of personal drawings used in the

present valile calculation, is described in appeundiz:z C.

The results of these evaluations are discussed in the

following subsections,
6. 4.8, 1 Ervgluation Under Condition A

kel

A study of the data in table 6.13 reveals that if
peirsonal drawings during development zire cqual to the base

vear surplus then the development programme is wunprofitable

regardless of ecquity e.g. for E3 if the base vear post tax

0

cash surrlus of $3, %67 is required in each year of development
for personal drawings, then a maximwn overdraft of $17,702 is
incurred, This overdrait cannot be paid back withiuin ninetzen
yecars by tlie additional post tax income generated by
development i.e. the post tax income above 33,4067, Hence no
present velue can be caleculated and the progranme is deemed

to be unprofitable.

Gmlts B, 2 Evaluation Under Condition B

Table 6.14 indicates that if some of the base year post
tax cash surplus is invested in development then development
becomes financially feasible, The programme is feasible

under these conditions for equities equal to or greater than

(37) It must be emphasised that this procedure is used only
in calculating the profitability of the development
programme.
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Table 6,13 Pro

ramme One -~ Profitability Under Condition A

e - - S — - SN == —
Eepmaistin By Y e Piresent Velus Maxdimmaun Payback
Post Tax (6 per cent Overdralt
Swrplas(1) wARe @f

interest)

&

& @
8 5,467 = 17,702 #*
ey £, o - 18, 346 *
L6 2, 277 - 18,918 ¥
b3} 1,735 = 19, 4873 ¥

Notes =

(‘I) Used as the level of personal drawings. during developmait
For the purpose of calculating profitability in terms of
- v b
& prescnt valae,

(& * Indicates payback is not achieved within 19 years,
Gardner's program does not continue the prescecut valuc
calculation past this point. Progroammes cchioving

payback after this 1ime period arce decmied to be
unprofitahble.

E7 and for intevest rates up to 7.0 per cent, The greater
the amcunt of dincome invested the swaller the overdralt
required to finance the programme and the quicker payback is
achieved, These points are illustrated in figure 6.1 using
data Tor ES8.

If the post tax cash surplus of 33,467 is used entirely
for personal drawings, the development programme is financed
entirely by borrowed money. As a result a maximum overdraft
of $17,702 is incurred in year six and this is not repaid by
the end of year nineteen, This is because the overdraft is

repaid only by the additional cash surplus i.e. the cash

surplus over and above the pre-development cash surplus of

$3,h67.(38)



Figure 6,1 The Effect of Investing Income In Farm Development

Post Tax
Cash
Surplus (AR
($)
5 10 A Il B Years
000
= Payback
Overdraft
($)
9,000
12, 000
15,000 Legend
I = Drawings of
- $3,467
JT = Drawings of
18, 000 $2,U467
= Drawings of
$2,000




Table 6.14

Programme One - Profitability Undcr Condition D

Equity Base Ycar Present Valuce Maximun Overdraft LFarvaiele | Increase
Post Tax (1) ; In Dost
Cash Surplus & % {paka t Tax Cash
Sl Vs % Surplus
A B @ A i € A& e : i
ES8 Reduced from i 3
$3,1467 to ;
(1) $2,4067 13,947 | 11,380 9,187111,926112,004]12,083)112]13]13 377
(ii) $2,000 22,414 | 19,302116,652| 9,877 9,940] 10, 004 m]’mi o 877
B Reduced from ;
$2,917 to |
2,000 12,394 9,842f 7,652|12,896(13,032 13,1701 13113114 9253
' t |
! |
E6 Reduced from i
$29 277 to
$2,000 17,02¢ 4
E5 $1 ’ 735 2 i 375 . 2 ]
b e g
Notes =
(1) Usced as the level of personal drawings doring development for thic pirpose oif
calculating profitability in terms ol a preseont valuce,
(2) A = 6.0 per cent interost.
B = 6.5 per cont interaest. .
C = 7.0 per ceunt interest. ‘
(3) ¥ Denotes payback not achicved within nincteen yoors.,

69 L
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An additicensd cash surplus dees not occur untlil veur scven

but irem this point on it slowly incwreases as the overdraft is

repaid and the interest charge decreases, The increases,
however, are insuffiecient to repay L overdraft by the end

of year nineteen, Lt this point 310,225 iz still ocutstanding
and the maximum possible increase in the post tax cash surplus

has nov heen recalised.

L{ {the base year surplus is decreascd ve 32,467 then onlyw
$11,926 (at a 6.0% interest; of off farm capital is required
to finance development,

The figurc shows i1hat this sum is repaid by the end of

vear twelve, The additiocnal pest tax cash surplus that
L ) . s o EE) R I
occurs as a result of development s Sa877. 77 Siviidlarly 1f

the basc yvear post tax cash surplus is reduced to £2,000 then
the amount of off farm capital reguired decreascs to $9, 886
(at 6% intersst). This loan is repaid by ithe ecnd of vear
ten.,

Table 6.1% shows that for E6 the reduction of personal
drawings to 32,000 and an ammual investmeni of 2277 is
insufficient to achieve repayment of the borrowed money within
nineteecn years, Similarly the debt servicing charges for E3

are too great to allow development to be financed entirely

(38) This statement implies that the farmer continues to have
personal drawings of $3,467 after physical dewelopment
has been completed.

(39) The figure shows an increase of'$1,877. Howewver from
this figure must be subtracted 31,000, This is the

difference between the actual pre-development post tax
cash surplus ($3,467) and that used (82,467) for
rersonal drawings in the prescent value calculation.
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by borrowed money and payback to be achieved within ninetecen
VEArSs .

TParmers wheo are averse to development tend to reject
those programmes which involve heavy borrowing even though the
marginal productivity of the capital may be high. en Ehas

‘ 1

reason the maximum overdraft required {to finance the programme

becomes an import:

1L criterion in deciding whether the

development programme will be implemented,. 1f developunent is
Tinanced partly ouft of incoin then fox 7 the moximan overdraft

. Y . o g z 7 e - : s N\ e - o 3 Y~ o
required iz 812,890 (0.0?; interest rate; and for LS :;9,8(, anrdd

,

$11,926, for personal drawings during development of 32,000 and
82,467 respectively. Depending upon the individual farmeis
nersonality, past experience and futurce cxpectatvicons these

may o1 may not be acceptable overdraflt levels,

The development programme is relatively drisensitive to
choanges 1n interest (discount) rate between 6.0 and 7.0 per
cent. This aspect is illustrated by data in table 6.1%,

The effect on the maximum overdraft and the payback period is
insignificant for E8 and E7, Although the magnitude of the
present value is adversely affected hy raising the interest

_ - 3 i . (ho) _ . .
rate, the programme still remains profitable at the
higher rate of interest.

The analysis nhas shown that for the owner of the

representative farm this development programme is financially

infeasible, The programme would be feasible if his total

(40) 1In the sense that the evaluation shows a positive
present value as a result of investing base year post
tax cash surpluses in the developwent programme,
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debtl was less than thirty peir cent of the value of his assetis.

N

However even at this level of indebtedniess the owner would

still not undertake the development prograpune.,

because the maximum overdraft requirced to finance the programie

is teo high, The progroaymune would oniy be wmdertaken bv this
Tarmer if his farm equity was eighty per cent. At this level

of equity the maximum overdraft incurced is less than $10, 000,

6.4.6 The Effect of the Fertiliser Subsidy

The fertiliser subsidy announced in the 1970 budge o uicans

that for every ton of fertiliser applied farmers will receive
a subsidy of five dollars,. However due to taxation the real

ralue of the subsidy will be less than five dellars a ton,
NDespite this the subsidy ds likely fto affect tlhie Lfeasibility
of development since fertiliser is a major input in many
developuent programmes.

As the price of fertiliser at the faxm gate is lowered by
the subsidy the total development cxpenditure in any one ycear
wiil also be reduced. This will either decrcase the wmount
off off farm capital required to finance develepment, or
increase the cash surplus after tax. In the former case the
interest charge on borrowed money wiil be reduced and in the
latter case the amount of tax paid will be increased,

Table 6.15 outlines these aspects for six years of
development.. The table indicates that for year one of
development and for all equity levels except E8, the
financial gain from the fertiliser subsidy is equal to the

value of the fertiliser subsidy. This is because tax is mnot

paid and overdraft interest is not incurred, In years two to



Table 6.15

Programme One -

The

Effect of the Fertiliser

Requiremonts

Subsidy on Anmual Overdraft

Development Year

i

Equity Base Post
Year 1 o 3 I 5 6 Develecpment
Value of the
Fertiliser
subsidy $ 365 495 545 615 650 545 525 505
Reduction in
Annual
overdraft $ | E8 ( 483 57 678 734 - - (
E7 N.A. | 405 575 679 a5 14 - (N.A
EG %95 575 679 755 549 - (
E5 495 W] G&0 755 549 B1% (
Increase in
cash surplus $ E8 246 - - ~ - 451 417 e e
E 265 - - - = 458 L419 | 283
EG 286 = = - =3 = 470 . 286
E5 288 - - - - = = 310
Reduction in
overdraft
interest $ | E8 ( 29 63 104 148 175 (
E7 ( 30 Gl 105 150 182 {
EG6 Z N.A. N.A 50 Gl 105 150 181 (h.A
E5 ( ( 30 65 105 150 183 (
|
Increase in !
Taxation $ L8 119 12 - - = 242 283 235
E7 150 = - = = RER 255 2a =2
L6 79 - x - - 180 236 2091 W
B R - - - - 146 1073 i By
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four when ovewndraft interest hecomes payable the value of the
stbsidy is egual to Ghe fertiliser subsidy plus the reduaction
in overdraft intercest, i.e. the financial gain from the subsidy
is pgreater than {the value of the subsidy., For the last two
years of development when cash credits are generated the
financial gain from the subsidy is less than the value o the
subhsidy., This is because the increase in toxation is greater
thanr the reduction in the intercst charge.

With regard to the post development situations, the

higher the taxable income the lower is the financial gain from

the fertiliseci subsidy. Prior to develeopment taxation claims
thirty~three per cent of the subsidy at LS. After develop-

ment taxation accounts ior forty-six per cent of {1he subsidy,
Foxr E7 the corvresponding figures are twenty-eight per cent

and forty-three per cent, This means that farmers who have
low farm cquities will gain per ton the most from the suhbsidy.
However these farmesrs gencrally camnot afford to apply large
guantities of fertiliser even il it is desirable to do so.
Hence farmers in the higher income brackets who annuwally apply
large quantities of fertiliser will in #%otal receive the most
benefit from the subsidy.

The fertiliser subsidy reduces the overdraft required to
finance development and increases the post tax cash surplus
which is available to recpay borrowed capital, This means
that the time required to repay the borrowed capital will be
reduced, In addition, the magnitude of the present value
figure will be increased, the maximum overdraft will be

reduced and the post tax cash surplus will increase.,
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These all combine to increase the "attractiveness'" of the

PIOZLranie . The date din table 6.16 illnstrates thoese _;‘»Oints(,

The

deve

arne

1Y
1)

Lo TR 1 - Sffnastd =, & L N e T b I B o, S g Peey
table shiows that as a result of the Tertiliser subsidy

lopment now beccmes feasible at EO, However 16 years

required to repoy tlhie boirroeired money and the maxinan

overdralt incurred is approximately $14,000, These two

factors, together with the fact that ¢

Jcept

%
i

e subsidy has to be

on, would cause the owner of the case farm o reject ihe

development programme,

~

.4,

7

The main peints from the analysis of the develomnent

PIROSramice are: -

5.0.2 N q d a8
(iii) gross income increascs by §

o . . . 5 = o s
(1) cavrrying cavacity ilncreascs by 1,078 E(E. or +i
per cent,
olq 3 o En S =y
(ii) development expenditure total 215,564 or S14.% per

E.E. increase,

', 273 or 35 per cent.

(iv) the develepment programme is infeasible if financed
entirely by off farm capital.

(v) 4if surplus farm income is invested in the development
programmme the programne becomes feasible for equities
greater than E7.

(vi) the fertiliser subsidy enables the development

programnme to become feasible at E6.

(41)

The table assumes that the fertiliser subsidy will
continue indefinitely.



Table 6.16 Programme One - The Effcct Of The Fertiliser Subsidy On tlic Profitability
Of Development
! | 1
Equity Base Ycar Present Valuo i Maximum Overdraft Payl I i Increase ;
Post Tax(1) ‘\ i 1o '
Cash Surplus 3 b (Yoar) Tax Cash
Suirn lus
$ A (8 A 3 C A i3 ) &
ES8 ;
subsidy 2,000 28,49825,07922,169 | 7,402 | 7,448} 7,497 8 8 I D0y
no subsidy 2,000 9,877 1 9.940110,004710 |10 |10 877
E7
subsidy 2,000 18,998(16,146|13,714 ({10,383 (10, 45610, 522111 |11 | 11 G4
no subsidy 2,000 12,3941 9-842] 7.656}12,896113,032113,182]13113 |14 Qs
E6
subsidy 2,000 | 7,503| 5,2060) 3,337 114,205 [th, 17314, 32115 [16 116 | ouy
no subsidy 2,000 - 16,029 ¥:
Notes -
(1) Used as the level of personal drawvings during develonwent for the purposce of
calculating profitability in terms of o present valuc.
(2) A = 6.0 per cent interest.
B = 6.5 per cent interest,
C = 7.0 per cent interost.
(3) ¥ Denotes payback not achiceved within ninctceen vears.
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(vii) as a result of development ithe post tax ca

surplius

increases by

(Viii) this programme is finunciolly infeasible Tor the

representative farmer al his level of equitv.

relopment Programme Two

This development prograume aims at increasing production
by raising the stacking rate from 3,5 E.E. per acre to 4.3
E.E. per acre, In order to do this the existing feed sunply
must be completely utilised and ftotal pasture production
increased.

Discussions withh hill cowtry {farvmers indicated some
disagrecment on how quickly stocking rates could bhe raised

_
(42)

Prom J.% B, fo 4.5 E.B. ped hcore. Influencing Tactcors

will be the nature of the existing pasture, the amounnt of
fertiliser appliecd and the response ohtained and the managerial
ability of the farmer. For the representative farm it was
considered that an increase of 1.0 E.LE. per acre could be
achieved within two years.

In the first year complete utilisation of the pasture
growth is obtained by subdividing and adding more stock. The
additional subdivision not only improves pasture control but
also stock management. Stock control is improved and the
time required for stock operations reduced.

Pasture production is increased by oversowing with clover

seed and superphosphate. Prior to oversowing it is necessary

(42) Estimates ranged from two to five years.
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to graze the pasture hard in ocrder to allow the seed to reach
the grouud, Hence for best results oversowing needs to be
undertaken on a block by block basis.

Por this reason oversowing is carried out over four

yedr

51l
Al

Two mdred scres are oversownr in each of the first
three yeurs and one hundred and thiriy acres in the fourth
vear,

The paddocks are oversown with 3 1bs of inoculated white
clover seed and 1t 1b of subteranewn clover. Oversowing with

improved gra

es e.g. ryegrass, has generally not been
successful on Horowhenua hill country. For thi=z reason no

allowance was made in the development programme for oversowing

with grass seed. The dinitial application of feprtiliser was
5 cwt of molibdic superplosphate per acre, This was followed
1

by 5 cwt of superphosphate in the second year and another 3
cwwt in the third year. Many farmers and farm advisory
officers consider that this is +lie minirmm amount of
fertiliser required for an intcnsification process.,

As in development prograumue one improved winter f{ceding

of the bLreeding cows necessitates making twenty acres of

silage. The cattle policy involves selling all weaner
steers and surplus weaner heifers. The sheep volicy is

similar with the sale of wether lambs and surplus cwe lambs,
The wether lambs are sold during the period from January to
May, In the event of a dry summer these lambs would be
sold earlier.

The transition from a predominantly native pasture to an

improved pasture is often accompanied by a fall in livestock
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pertfoimance. This has boeenn the experience of hi Ll country
Provision bas been made in the

farmers in the past.

development progra

for an dmdtd

performance. Prom the second year of

percentage is

(=

‘educed from eighty=five per cent 1o eighty per
cent, Simd larly wool production is decrcased frem &.75 1bs
per ewe to 8.3 1bs and frem 5.0 1bs to 4.8 1bs per hogget.

The proposed dncrease in stock nuwihibers did not permit the
hiring of a permaneiit labour wunit. Ag din development pro-
grammne one the additional labour reguirenent was satisziied by
increasing labour productivity and by using contract and
casual labour, Labour mobilily was dmproved by purchasing
a motor bile wvhile tlie ercction of another set of sheep vards
reduced the time involyved in stock opecrations. Large farm
operations e,g. shecaring and fencing, wewre undertaken by
contract labour.

Water supplics and other servicing facilities were
considered to be adegquate te cope with the increase in stock
numbers, In situations where these have to be improved or
enlarged then the profitability and the feasibility of
development may be altered,. This would apply particularly
at low levels of equity.

The physical development programme together with the

annual increase in carrying capacity is shown in table 6.17.

(143) For example at Whareroa a development programme aimed at
increasing total pasture production and hence stocking
rate resulted in an initial decrcase in lambing percen-
tage of 11% and wool production of 20%, while stock
losses increased by 2%,



6,17 Representative Poarmn I - Development Progzramne Two
Development Year
Item Units 1 2 3 't ,
Peneing Chains 7 - - - -
Capital Fertiliser| Tons 50 100 130 113 60
Oversowing Acres 200 200 200 161 -~
Plant and
Buildings I tems - Motor| Sheep
bike| yards
Fore kouivalent
increase Per
= 6 PPN A= -
Year E.E 200 200 200 (O] 65

The data in the table reveals thet the largest dvcrecase in
stock numbers occurs in the first three ycars of devclonwment.,

This has throee advantages. It increases the amoumt of surpius

income initially available for farm develomnent and reduces
the amount of off farm capital required ond hence debt
servicing charges.

The development programmue is more flexible thail nrogramme

one as the vprosramme can be stopped at any point in time with

little loss in benefits from earlier inputs, This
flexibility does not apply to programme one. With this

programne land clearing can be stopped, but to obtain full
benefits from previous clearing, continuing inputs of stock
and fertiliser are required.

A detailed stock reconciliation is shown in table 6.18.,.
The table shows that the total number of breeding ewes
increases by 656. This represents a forty-one per cent

increase in five years. Over the same time period total ewe
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Table 6,18 Programme Two - Stock Reconciliation

- Development Year

Stoclk Vinmtered e iPost

. - [} 5 o .

1 2 3 4 5 IDavelapment

Breeding Lwes| 1,600 1,600 11,789 1,960012,117 2217 Ry 2510
Eve Noggets 5350 550 626 639 722 ;80 17
Slvelen: Hige ,
Fauivalents | 2,065 2,065] 2, 300} 2, 500]2, 700 |2, &5 28 Qi1
Breeding Cows &C &0 30 80 80 80 =0

Cattle Ewe

Eouiveients 561 561 561 561 561 561 561
TJotlal Ewe

ilguivalents 2,624 2,626 2,861 3,06113,261 |3,426 3,497
Annual

Percentage

Inecrease In Ewe

Eguivalents | - Nl . 8.9 6,9 6.8 5.8 1 A9

denotes non applicable.

equivalents incirease by 863 o1r thirty-iwo per cent.

Development costs are outlined in table 6.19. The table
indicates that development costs arc highest in year three and
fertiliser is the largest single cash cost in all years. The
fertiliser subsidy will therefore profoundly influence the
feasibility of this programme,

6.6 Financial Zvaluation

The important information from the evaluation is
summarised in a series of tables. Additional information is
listed in tables in appendix G.

6.6.,1 Production Data

Data in table 6.20 shows that as a result of development

wool production increases by 7,557 lbs. This leads to an




Tahle 6,19 Progranme Two - Developmont Costs
Ttem Development Yeow
1 R 3 b 5
4 & 4 3 $
Capital fertilisecr 1,700 3,300 || 4,260 | 3,582 [|'2,018
irceding stock purchases| - 512 210 . -
Peneing 1,065 - : . -
Ceed .00 1100 Loo 260
Motorbilke - 500 - —
Sheep yards - - 750 - v
Total Ammual Cost 3,.165) %,5121 5,620] 3,942 | 2,016
inerease in the value of wool sales of &1,625.. Cattle sales

remain constant but sheep sales increase to 36,357 from the
base year level of $%,533, Despite thids dincrcecase sheep s=zles
do not exceed the base year level until year four of
daevelopment, This is due to the retention of revenue stock
for breeding.

As a result of development gross income incrcascs to a
new post development equilibriwn of 315,647, In the first
two years of development the gross income is less than the
base yecar becausce of lower sheep sales,

6.6.,2 The Phvsical Development Years

Data for the debt free situation is listed in table &.21,
As shown in the table total expenditure exceeds gross income
in the first three years of development, This results in a
cumulative deficit of $2,671 at the end of year three. From
this point on the post tax cash surpluses that occur are
insufficient to enable overdraft repayment'by the end of the

physical development period.



Table 6.20 Programme Two - Production Data
T tem Base Year Year Year Year Year Post
Year One Two Three Four Five Development
Wool Production (1lbs)| 22,279 22,085 24, 681 26,356 27,897 29,039 29,836
Wool Sales ($) 5,163 59029 5’619 57995 69373 6,6114 6!788
Sheep Sales (%) h,533 3,495 3,936 L, 271 L, 887 515 986 6,357
Cattle Sales ($) 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Gross Income ($) 12,196 11,024 12,055 12,766 13,760 14,700 15, 645

€8l




Yor The Debt

Table H.21 P rogramme Two -

L pw e ——

Development! Gross |Total Cumulative
Year Income| Expendi Over
§ & $ S $

1 11,024 11,922 3 ~8908 898

2 TR TS 1 2a00 s ~890 1,788

g 12,760 13, 649 19 -8873 2,071

h 13. 760 12, 873 hé9 97 1,724

5 14,7700 12,3106 1, 148 2,384 4+ 660

(1) Imecludes taxation, 1ife insurance ($250) and personal
drrawings of $2,000 as well as favm working expenses and
development expenscs.

Taxation cliarges increase from $3 in vear one to $1,148 in
year five, This latter figure is greater than the correspond-
ing figure ($828) in the pre~development situation.

The affect of farm equity on the capital requircuients of
the development programme are swimarised in table 6.22. The
data indicates that the amount of off farm capital requirced to
finance development increases from $2,671 at F10 to 316,182 at
E5. Once again the table shows that overdraft interest is an

important development cost at low equity levels,

6.6.3 The Post Development Situation

After development has been completed gross income amounts
to $15, 645, As shown in table 6.23 this is an increase of
$3,449 over the base year figure. Associated with this is an
increase in the post tax cash surplus of $894 at E10 and $1, 181
ast ES5. These sums are available for additional personal

drawings.
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Tahle 6,22 Programme Two - The !
(
i G ]
Equity | Personal Drawings | Maximum Overdraft; Yea Maximum
During (I) Incurie 2 Overdraft
Developmen Dewv Interest {, )
h &
$ 3 3
io 2,000 2,671 B 160
7 ~ o TN s

E8 2,00 74559 b 453

E7 2,000 10, 446 4 626

B6 2,000 14,124 5 848

E> 785 16,182 8 971
Notgs ~
(1) Does not include taxation oirr life insurance premiuwus,

These ditems are allowed {ox separately,

2 At a six per cent interest rate.

(3) Detailed financial data for the various equity levels is
contained in appendix G,

Table 6

Programme Two

Post Development

Sunmary

23 =
Equity Increasc In Increase In Increase In Post
Grosgss Income Taxation From Tax Cash Surplus
From Base Year Base Year From Base Year
$ $ $
E10 3, 449 1,075 894
E8 3,449 995 97k
E7 3, 449 940 1,029
E6 3, 449 871 1,098
E5 Shriegio 789 1,181
Note -

Detailed post development data for the various equity
situations is contained in appendix G,
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6.6 & 1ty O‘ The e Lopmes ‘J‘N_.“.) C

The results of tlhic analysis of proiitability uwadewn

el (k) : A S
condition A" ‘ are shown in table 6.2'%, The data in the
table indicates that the programme is unprofitable under this

R . - Y e B - £ G 4 n P =Y
“4ssump tion, Maximum overdrafts range from $13.226 (L

10) to
$16,210 (L5) and these are not repaid witbin 19 years.
Hence no present value is determined., IL some of the post
tax cash surplus is invested in developmen!d the programmne

becomes feasible at equities of BE7 or greater and for interest

rates up to 7.0 per cent, This change occurs because Jess
cupital has to be borrowed. Hence debt charges are less and

payhack is achieved Taster, These aspects are illustrated
by data contained in table 6.25,
The table alsc indicates that for E5 where development

is financed entirely by borrowing the developiment progranuue is

unprolitable. Furthermore the programme is infeasible at
L6, Conscquently for the representative farmer the

development programme is financially infeasible.,

6.6.5 The Effect Of the Fertiliser Subsidy

Fertiliser is an important input in the development
programme accounting for 75 per cent of the total capital
expenditure. The fertiliser subsidy will therefore increase
the profitability of the programme'by reducing total
expenditure and hence the overdraft required to finance the

programme. Despite this the analysis indicates that the

(hu) That is when the level of personal drawings throughout
development equals the base year post tax cash surplus.



Table 6.24
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Programme Two - Profitability Under Condition A

Equity Basce Year Present Value Maximum Payback
Fost Tax (6.0% interest) | Overdraft
(1)
Surplus
$ $
E10 L,569 13,226 *
E8 3,467 14,582 *
E7 25 97 i, 183 R
E6 2,277 15,673 *
E5 1,735 16,210 *
Notes -

(1) Used as the level of personal drawings during development
for the purpose of calculating profitability in terms of
a present value,

(2) * Indicates payback is not achieved within ninetecen years.

development programme is financially infeasible for the

(45)

representative farmer.

6.6.6 Summary

The main points to emerge from the analysis of this

programme are:;-—

(i)

(ii)

(iid)

(iv)

per cent.

capital is borrowed.

carrying capacity increases by 830 E.E.

increase of $23 per E.E.

or 31

development expenditure amounts to $19,255 or an

gross income rises by $3,449 or 28.2 per cent.

the programme is unprofitable if all development

(45) Data showing the effect of the fertiliser subsidy on
annual overdraft requirements and profltablllty is
contained in appendix G.




Table 6.25

Programme Two - Profitability Under

Clomngdsittalon B

(3)

Denotes payback not achicved withiv nincteen years.,

Equity Base Year Present Value Maxinum Overdraft Payback Increase
Post Tax (1) ; Im Peost
Cash Surplus ; & o | Tax Cash
3 3 (Year) S ]
: ; : Surplus
A B c A LB ¢ |ajm|c 8
E8 Reduced from ’- i
$3,467 to | i
(1) $2,467 15,883 13,339 | 11,275 955390 9,670 | 9,715 11} 11 |11 | 97k
(ii) $2,000 2k,175 | 21,136 | 18,542 | 7,559 | 7,635 7,702 8| 3| 8 o7h
P
E7 Reduced from b ‘
$2,917 to | i
$2,000 14,512 | 12,045 9,929 | 10,446 | 10.548 {10,611 11 11§11 PR
E6 Reduced from
$2,277 to i
$2.000 14,124 § f
E5 $1,735 116, 210
i i i
Notcs -
(1) Uscd as the level of personal drawings duaring developmen®t for the purpese of
calculating profitability in fterms of o present vaziuve.
(2) A = 6.0 per cent interest.
B = 6.5 per ceut intoerest. r
C = 7.0 per cent interest,. ‘1
|z
* I
il




(v) the prograwe is feasible atlt ecquities above Y il

surplus farm incowme s invested in development.

(v:i_) as a result of devel ient the post tax cash surpl
increases byi-
gl P
974 atv Lo

(vii) the development programue is {inancially infeasible

for the representative farin owner,

6,7 Develcepment Programmwe ‘IThree
This development plan invoelves three phases, These arei~

(i) the complete utilisation of the existing pasturve.
(id) invensification of production on 400 acres of ihe
most fertile land.
('J'_ii) clearing off 100 acres of manulka,

The first two stages are concerned with rapidly increasing

w2

gross income, This is achieved by adding two inputs vix.
subdivision and fertiliser, The extra subdivision is

Justified because i1t enablcs the carrying capacity to be
increased by 100 E.E, This results in an immcediate increase
in gress income.

Production is intensified on 400 acres only. This
restriction is because many farmers believe that rapid
increases in stocking rate arc impcessible on some areas of
their farms, These areas include land above 1,000 feet and
areas on which the vegetation has been frequently burnt. On
the Horowhenua hill country, land above 1,000 feet has a
shorter growing season and a slower growth rate, Similarly

land on which the vegetation has been frequently burnt tends



190

to he of a much lower fertility. This reduces both the rate
and the amount of pasture growth. ITnstead of slowly

developing this land many farmers proefer to develop the

sheapest nonproductive Land,. On this area total produection
increases would be greater that those that could be achicved
onn the worst pioductive land,

The development approach involves internsifving production
on the best land and then developing some of the nomproductive
land. The feasibility of 1i.lis method of increasing
nroduction is¢ analysed in this developiment pregramme,

Improved pasture and stock control is achieved in the
first year of development by erecting 71 chains of fenciryg,
This enables the stocking rate to be increased by 100 L.,

In the same year 200 acres is oversown with 4 1L of clover
seed and 5 cwt of superplhosphuate, Prior to oversowing 1lhe
pastures are grazed hard with heavy concentrationsoef stock,
This enables the secd to rcach the ground and reduces
competition from the grasses. The arca is oversown in the
autumn and the stocking rate is increased by 0.3 E.Ec. per
acre. In the following autwm another 5 cwt of
superphosphate is apnpliced and the stocking rate increascd by
0.5 E.E. per acre.

The stock increases are accomplished by keeping some five
year ewes for another year and by retaining surplus two tooth
ewes, This reduces the incomes from sheep sales but enables
the number of capital stock to be increased. Capital

expenditure reaches a peak in the second year of development.

Two hundred acres are oversown and 50 acres of manuka fenced
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of f and cut with a £lail chopper, A bulldoezeris employed
to clear the fence liunes and to put in tracks, As a result

!_.4

of this development the total caryying capaciiy increases by
2%51 BB,

The third year of development involves cutlting and
crusliing tlie second 30 acre hilock of manuka, On the first
block the stocking rate is increased to 2,5 ewe egulivaleats

(£6)

per acre., An additional set oi =heep yvards is builé
adjacennt to the newly devcecloped blocks, This reduces the
tine v >d in stock operaticns g, dagging locking and
tine involved in stock operaticns c.g., dagging, docking and
renching, s din Lthe seconc A 21088 1 12 1s increascd
drencliing As dn the second year gross income 1s increascd
by the sale of extra lambs and wool.

The fourth and fifith yvears of development are counsolida-

tion years. The stocking rate on the two manuka blocks is
increased to 3.5 E.E, per acre. Total cxpenditure in these

years declines while gross incomes incrcases from the sale of
extra breeding sheep, lambs and wool,

A summary of the development plan is given in table 6. 26,
A detailed stock reconciliation is found in table 6.27. Data

in the table indicates that the carrying capacity increases by

&85, BBl This represents an average annual increcase of six
per cent, Most of the increase in carrying capacity occurs
in the first three years. In the last two years the small

stock increases are the result of pasture improvement on the

manuka blocks.

(l&6) This stocking rate refers to the number of stock
wintered, At other times of the year the stocking rate
may be much higher in order to control regrowth,
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S~
Table 6,26 Represenvative Ferm P - Development Programme
Tlogac
Development Year
T tem T e i
Units 1 2 3 l 5
0 En e chains| 71 25 25 - -
Oversowing acres | 200 z0GC - - -
Capital Tertiliser
8 cwt per acre acres - 50 50 - -
D) [EWER  [peie AGHRE acres | 200 40O 200 - -
3 cwt per acrec acires - o 250 | 300 50
Cutting and crushing
manuka acres - 50 ~ - -
Hand cutting manuka | acres - - 50 - -
Pilanmt and Building items - motor | sheep
bile yards
1
EFwe equivalent B Z35 275 225 100 50
ITncrease per
year
The development costs are outlined in table 6.28, The

highest annual cost occurs in the sccend and third year of

development. In these years clearing of the manuka is

undertaken and fertiliser input reaches a pealk, Fertiliser
is the only devciopument cost in the fourth and fifth years
of devclopment.

6.8 Financial Lvaluation

The important data from the financial evaluation is
summarised in a series of tables, Additional data can be
found in appendix G.

6.8.1 Production Data

Production data for the five years of physical

development is listed in table 6.29. The table shows that



Table 6.27 Programme Three - Stock Reconciliation
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Development Year
Stock Wintered | Base Post
Year 1 2 3 4 5 Development
Breeding Ewes 1, 600 1,600 |1,783]2,02012,177 |2, 234 2,268
Ewe Hoggets 550 550 626 657 74 802 823
Sheep Ewe
Equivalents 2,065 2,065 [2,300(2,575 |2, 800 |2, 900 2,950
Breeding Cows 80 80 80 80 80 80 80
Cattle Ewe
Equivalents 5161 5% . Bl 561 561 561 561
Total Ewe
Equivalents 2,626 2,626 |2,861|3,13613,361 |3, 461 3,511
Annual Percen-
tage Increase
In Ewe
Equivalents - N.AJf 8.9 9.6 7.1 2.9 1.4
Note -
N.A. denotes non applicable.
Tabi & 6, Z8 Programme Three -~ Development Costs
Development Year
Item
1 2 3 L 5
$ $ $ $ $
Capital Fertiliser 1,700| 3,980 (3,432| 1,440 | 224
Breeding Stock
Purchases - 696 276| = -
Fencing 1,065 375 375 - -
Oversowing 200 450 - - -
Cutting & Crushing
Manuka - 250 - - -
Hand cutting Manuka - - 11,000 = -
Motorbike - 500 - - =
Sheep yards - - 750| - -
Total Annual Cost 2,965|(6,251]5,833|1,440| 224




Table 6.29

Programme Three - Production Data

—
Item Base Year Year Year Year Year Post
Year One Two Three Four Five Development
Wool Production (1bs)| 22,279 22,058 255835 SAFO S 84 1237 29,964 30,030
Wool Sales ($) 5,163 5,023 5,770 6; 282 6,638 6,802 6,815
Sheep Sales ($) 4,533 55 522 8,922 4,388 5,263 5,771 5,818
Cattle Sales (%) 2,500 2,500 2,500 2, 500 2,500 2,500 2,500
Gross Sales ($) 12,196 11,045 12,192 13,170 14,401 15,073 15,133

161
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wool production increases Ly 7.751 1bs and woal sales by
Wl 652. Cattle sales remain static but sheep sales increase
by 81,285 from the p:i nt situation. Tir the {irst

thiree yvears of development shecep sales ¢
pre-development situation due to the retention of

five year

ewes Tor brecding stocl. The reduction in the sheep sales is
responsible for gross income in Lthe first two vears being less

than the pre-develo;

winent situation,
A5 a result of developmmenti gross income incrcases by

per cent.

Gra3Y 2 The Phyvsical Developuweud Years

The financial data fecr the debt frec situaticon is
contained in table G.30. Dati in the +table shows that totlal
expenditure exceeds incoeome in the first three years of
development. In year one this is in part due to ihe
reduction in revenue stock and in part due to expenditurc on
improved subdivision.

The retention of 50 per cent of the five year cecwes
and the purchase of 116 two tootli ewes is largely responsible
for the cash deficit in year two, At the cend of year two
the total overdraft incurred as a result of development is
$3, 085, This is increased to $4,001 in year threc as a
result of expenditure exceeding income by $916.

The last two years of development involve a period of

consolidation,. Development is confined to small stock
increases and capital fertiliser applications. As a result
post tax cash surpluses occur in these years. These surpluses

enable the cumulative overdraft to be repaid by the end of the



Table 6.30

ot e e oA P

Programue Three - T

Development | Gzoss Total Taxationl Post Tax | Cumulative
Tear Inceme | Casl 4 ;aslii Overdraflt
thﬁﬁhqfiiifujwé Surplus
2 < A & ¢
n_.7 4y e L%
1 11,045 it , 907 5 ~8062 862
2 12,192 14,415 - ~-2,223 3,083
153, 170 il,086 18 =I5 4,001
L 14, 401 12,862 667 T B39 2,462
5 15,073 12,150 1,497 2,523 460
Hohe =

Includes

taxation,
drawings of 22,000 as well as farm worid
developmantc

and personal
ng expenscs and

. . p S
life insurance {£250)
i

eXDernses,

physical development period,

generated,

Taxation becomes
of development.
year ($1,497) exceeds

Data in table 6.3

The

A cash surplus of $I60 is also

an importantc cost in the last two years

amouwnt of taxation paid in the final
that paid prior to development ($326).

illustrates the affecc of CLfaru

indebtedness on off farm capital requircments for this

prograimmne.

of E5 are four times as great as those for E10,

The tablec rcveals that the capital requirements

This results

in interest being an important development cost at E5.

608-3

The Post Development Situation

Details of the post development situation are given in

table 6.32.

The table indicates that post tax cash increases

resulting from development, range from $623 at E10 to $836 at

E5.

Increases in taxation are the greatest for E10 and the



mme Threo -

y— - =
Eqguity Personal fruscdanian Year Slaxinuom
Lrawings Onreprri-auit G Overderaft
During Incurred Interest
Develophient During

Dovelonment

$ 9 8
E10 2,000 o0 f -] 240
L8 2,000 84112 3 510
17 2,000 11,310 Y 678
Bé 2,007 1,532 4 &2
E5S 719 5 1,062

]9,735 17'

|

\ . E . . . .
(1) Does not include taxation or life insurance premiums,
( 2) At a six per cent intorest raote.

3) Detailed financial data for the various equity levels is
contained in appendix Go

Table 6,32 Programme Three - Post Development Summary

Equity ITncrease In Increase In Increase In Fost
Gross JTnconre Taxation From Tax Cash Surplus
From Base Yeanr Base Year From Base Year

E10 2,937 814 623
E8 2,937 754 673
E7 2,937 723 715
E6 2,937 669 760
E5 2,937 603 836

Note -

Detailed post development data for the various equity
situations is contained in appendix G.
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o B5E For ecquities greater than E7 the increase in

yog+ tax cash

on is greater than the increase in the

It

ity Qf The Develo

s was the case for the previocus programmes this programme

rofitable 1.0 i1 is financed entirely by borrowed money

) oy Y "his aspect is illustrated by data in table
However if surplus farm income igs invested in the

pment programme (condition B) then the programne is

le for equities cqual to or greater than E7,. Table

eveals that for E7 if $917 is invested anmually in the
pment programme than pavbaclk 1s achiceved at the end of
rs. The present value of the programme varies from

6 (6% intercst) to £6,063 (7% interest). The

maximum overdraft incurred is approximately 11,500,

Tabhle 6.733 Programne Three - Profitability Under Condition A
Equity Base Year Present Values Maxinuam Paybaclk
Post Tax (1) (6% interest) Overdraflt
Cash Surplus
$ $
E10 4,569 - 13,541 ¥
E8 3, 467 - 14, 846 *
E7 2,917 - 15, 3k *
E6 2,277 - 15, 784 *
E5 1,735 S 17,719 *
Notes -

(1)

(2)

Used as the level of personal drawings during development
for the purpose of calculating profitability in terms of
a present value,

* Indicates payback not achieved within nineteen years.,




Table 6.34

Programme Three - Profitability Under Condition B

.
Equity Base Year Prescent Valie Maximum Overdraflt !puyback Increase
Post Tax(1) ! In Post
Cash Surplus $ @ | (Y”qp\ Tex Cash
‘ : o BN Surplus
A B © A R (€] g,f'\ 4} © : &
I
E8 Reduced from i g ] ‘
$3y}467 to z ; ;
(i) $2, 467 11,579 | 9,42 7,583 | 10,463 | 10,555 [ 10,648 12 112]12 673
i
(ii)$2, 000 19,970 17,275 | 14,967 8,612 8,663 8.706] §F & 673
' 1
E7 Reduced from g :
$2,917 to .
{ )
$2,000 10,006 Ty 83% 6,063 { 11,310 {11,420 11,53,13,?';351 3,";:5 /15
1 { ‘ ! 1
! ;
E6 Reduced fron |
$2,277 to g
!
$2, 000 14,532
i
E5 $1,735 17,719 ! ’
Notes -
(1) Used as the level of persownal drawings during developrnient for the purpose of
calculating profitability in terms of a proescnt valuc.
(2) A = 6.0 per cent interest.
B = 6.5 per cent interest.
C = 7.0 per cent interest.
(3) * Denotes payback not achicved within nincteon veaor:s. \;—,




200

The analyvsis of profitability dindicates that this
development programme is financially infeasibie for the

representative farmenr, In orvder to successiMmlly wnderiake

this development programme the owner would require an equity

of 80 per cont.

fect OFf The Pertviliser Subsidy

6.8.5 The FEi

D

The fertiliser subsidy enables the developuwient programme
(b
(47)

to hecome profitable at L6, Despite this i1he programme

still remains "unatiractive" to the representative farm owner,.

6.8.6 Su

The main poeints that emerged from the cvaluation or this
development programme wvere:-
(i) carrying copacity increases by 885 E.E. or by 3%

pexr cent,

[@N

(ii) development expenditure totals $16,937 or an increase

v .

of $19.1 per LE.E.

(iii) 1ross income rises by 32,937 or 24 per cent.

(2

(iv) the programme is unprofitable i financed entirely
by off farm capital.

(v) 4if development is financed partly by surplus farm
income then the programme is feasible for equities
above E7.

(vi) as a result of development the post tax cash surplus

increases by

$673 at ES8

$715 at E7
$760 at E6

(47) Data showing the affects of the fertiliser subsidy on
annual overdraft requirements and profitability is
contained in appendix G.
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(vii) the progromme is "unattractive" to the owvner of the

representative farm.

62N

.9 Conclusdion

The profitability of future development for representative
farm F has heen examined by analysing three development
programies . The analyses have indicated that for the

representative farm future development is unlikely to he

practicable, Large debt servicing charges and a low equity
means chat any develonment capital has to be bhorrowed, The

analyses indicate that under the present level of resource
productiviey and cconomic climate this is infeasible.(h8)
A major increase in both rcesource proditctivity and product
prices is required before future developument could be
contemplated.

In order to waintain his standard of living the
representative farmer has been forced to supplement f{farm
income with wage emplovument. This has led to a decline in

farm productivity becuuse of less efficient stock and pasture

management. Recent attempts to bHoirow money for development
have been wisuccessiul, As a result the farm evlier has
decided to leave farming for wage employment, However at the

present time difficulties in selling his property have forced

him to continue farming.

(48) Assuming that development finance can be borrowed at
these low equity levels,
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Tarm exemplifies the small hill countr
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this type of property.

examples of
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The teopography varies from wolling to hilly., Two hundred

and sixty agres of land are ploughsable and the farm is diwvided

by a major gorge and several gullics.

The average rainfall of 45 to 30 inches per vear is

unevenly distributed. A dry period wswally occurs from
Januany to Harch but droughts are uncommoit. Although snow
J 1% 5

talls arce rora, frosts and cold southerly winds create
unpleasant conditions i1 the winter. The prevailing wind is
wesbeT LY.

The rolling cowiftry is well subdivided, On the hill
Llock subdivision is inadegquate and prevents any organised
grazing pattern. At the proesent time the natural water supply
just copes with the reguirements of the stoclk,

The sheep policy has consisted of breeding ewes with the
sale of fat lambs. This policy is now being altered to one
of selling store lambs because of difficulties expeiienced in
Ffattening lambs. These difficulties have largely occurred as
a result of inadequate feed supplies,.

The cattle policy has varied. For the development of
the hill country area the owner considers that brececding cows
are required. However, once developnient has been completed
the cattle policy will be revised.

In recent years the grazing policy has changed from set
stocking, to mobstocking from weaning through to lambing.,.
Because of inadequate subdivision mobstocking has not
significantly increased pasture production. As a result
supplementary winter feed is required for the breeding ewes.

This is provided for by way of a winter crop and hay.



,OJ,
Prior to the decciine in wool prices the breeding ewes
were shorn three tinmes every two years. Since then this
practice has changed fto once a year shearing.
The permaanent labour force consists solely of the owner.
Some casual labour is provided by the farmer's sons.

1

Additional casual labour is obtained for shearing and docking.
The Tarmm is at prescent carvying the followving stock
nwnbers -
1, 360 breeding ewves,
5C0 cwe hoggets.
26 rams,
14 breeding cows,
T bull,
This is a *total of 1,780 evwe caguivalenis (E.E.)s or 2.9

E.E. per potentially productive acra,

Ve The Development Programme

Initially the plan iuvolves improving pastures and

increasing stock numbers on the ploughable land. This is
followed by development of the hill country block. The

initial development increases becth the total stock numbers and
the gross income. These two facltors combine to provide the
basis for developing the tauhinu and gorse on the hill country,.
Pasture improvement on the ploughable land is achieved in
two ways viz. by increased fertiliser application in
association with increased stock numbers and by cropping and
pasture renewal, In the first year of development six hundred
weight (cwt) of superphosphate is applied to 225 acres of

ploughable land, The remaining 35 acres is cropped over a



period of three vears. I each ycar a winter crop of
choumolier is grown, This is utilised by the brecding ewes
and tlie breeding cows, after which the land is resown to

The heavy application of fertiliser in the first year of
3

development enables stock nunbers to be increased by 200

breeding ceues and six brecding cows, In the sccond and third

I'e)

yvears of development the number of breeding cows 1s increased
to 40, The slow increase sprcecads the cosl of cattle purchases
over a nunber cf years. Lt is nccessary to purchase cattle
in order to increase tie brceding herd to 40 within three
years. (3)

On the plecughable land there is ann increcase of 100
breecding ewes in the second year of development. In the same
vealr development work begins on the hill countiry Dbloclk, This
work dnitially involves the crection of a boundary fence around
the native bush. Although not divecctly productive this fence
prevents the loss of stock in the bush and enubles more
effective pasture control,.

Clearing of the tauhinu and gorsc begins in year three,.
The area is divided into two 75 acrc paddocks, One of these

Llocks is then mobstocked with cattle which eat the rough

growth and crush some of the tauhinu, The uncrushed tauhinu

(2) This is a more costly method of pasture renovation than
oversowing with clovers., However, it enables a quicker
establishment of a quality pasture. For this reason it
was used in this development plan,

(3) This number of breeding cows is considered by the owner
to be the number required for effective development of
the tauhinu block,
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is spraved by lhand,

ibs of swHite glowver
per acre. This

good establislunent of

the clovers, The area is then stocked with 1.5 E(E. per acre
over +the wingtexr. In the second and third yvears of development
the stocking wrate is increased to 2.5 E.E, per acre and 3.5 E.E.

per acre respectively. These

gras s grown is completely utilised.

yvears 3 cwt of superphosphate is
Clearing " the second 75 ac
Clearing oif tl second 75 acre

begins in year {four of development.
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prepared for oversowing and pastures
oversowing.
lock is provision
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storage tauk, From here the water

stocking rates

block

area

for an improved water supply.
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ensure that the

In the succeeding tweo

applied.

of porse and toubhinu

Development of the 150

to be effectively

controlled azfter

Associated with the develiopment of the tauvhinu

Subdivision

that water has to be provided for each

accomplished by puiping from a creck to a

gravity fed to troughs,

The major cost associated with this system is the cost of the

alkathene piping.
The back block
development. This

results in an increase of 90 E.LE.

of 150 acrcs is subdivided in year five of
enables improved pasture control and

In the final year of

development fertiliser application and stock numbers are

(%)
is a problem on this property.
decays within two years.

The tauhinu is not burnt because reinfestation of tauhinu

Most of the tauhinu
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increased on the tauhinu blocks. By the end of year six
breeding ewes total 2,064, Breeding cows remain constant at
LO from the end of year three.

The development programme is outlined in table 7.1 while
a detailed stock rcconciliation is given in table 7.2.

Table 7.2 reveals that the rate of increase in stock
numbers declines from year one to year four but incrcases {rom
year four to year six, The initial increase is the resuli of
heavy fertiliser application in the first year. The later
rise in stock nunbers is due to new land being brought into
production,. Total ewe equivalents increase by 1,070 which
represents an average annual increase of 8.2 per cent.,

Development costs are listed in table 7.3. This data
shows that the greatest annual cost occurs in year three when
land clearing commences and the water supply is extended,

7.4 Financial Evaluation

The development programme was evaluated in a similar
manner to the development programmes for representative farm
F. The results of the evaluation are summarised in the
following subsections. Additional evaluation data is
contained in appendix H.

7.04.1 Base Year Data

Data for the base year is listed in table 7..4. The data
in the table reflects the small size of the farm and the small
amount of debt (in money terms) at low levels of equity.

Prior to development gross income amounts to $8,095 while
total cash expenditure varies from $5, 244 (E10) to $6,271 (E6).

The small post tax cash surpluses mean that for E7 and E6



Table 7.1 Representative Farin G - The Development Programme

Doevelopment Year
Item Units
1 2 3 14~ 5 6

FFencing chains - GO 70 35 T =
Capital Fertiliser tons 36 - 22 22 - -
Increased Maintcnancc

Fertiliser tons - - - 11 22 22
Gorse Spraying - = 51 x - &
Cutting and Crushing

Tauhinu acres - - 7S 7% = =
Oversowing acrcs - - 75 75 = =
Cropping acres 12 10 13 - = -
New Grass acres - 12 10 ) - -
Water Supply - - x = = =
Ewe Equivalent

Increase Per

Year E.E. 205 18 102 194 240 145

80¢



Table 7.2 Representative FFarm G - Stock Reconciliation
Decvelopment Year
Base Post
Stock Wintered Year 1 2 5 4 5 6 Development
Brecding Ewes 1, 300 1,300 {1,500 1,600 (1,625 |1,775| 1,972 2,064
Ewe Hoggets 500 500 479 552 589 598 65U 726
Sheep Ewe Equivalents|1,705 1,705 {1,880 | 2,014 | 2,066 | 2,260 | 2,500 2,645
Breeding Cows 1h 14 20 30 L0 Lo 4.0 40
Cattle Ewe Equivalentd 7% 7/55) 105 155 205 205 205 205
Total Ewe Equivalents| 1,780 1,780 | 1,985 | 2,169 | 2,271 | 2,465 | 2,705 2, 850
Annual Percentage
Increase In Ewe
Equivalents - N.A. 11.6 9.2 4,8 8.7 9.8 5.3
Note -

(1) N.A. denotes non applicable.

602
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Table 7:3 Representative Farm G - Development Costs
Item Development Costs
1 B 3 L g
& $ $ $ $
Breeding Stock
Purchases 684 900 900 = 462 -
Fencing - 900 | 1,050 525 525 -
Capital Fertiliser |1,152 - 748 748 - -
Increased Maintenancs
Fertilisenr - = = 353 706 706
Gorse Spraying - - 20 20 15 7
Cutting Tauhinu - - 300 300 - -
Sceds 58 67 L3k 450 - -
Water Supply - - 1,195 = = -
Increased
Supplementary
Feed - 150 300 300 300 300
Total Annual Cost 1,894 (2,017 | 4,947 |2,696 [2,008 [1,013
Tabis 7.4 Representative Farm G - Base Year Data
\ ‘
Equity | Gross Total Cash(1)| Taxable | Taxation | Fost Tax Total
Income |[Expenditure Income Cash Surplus | Debt
$ $ $ $ $ $
E10 8,095 5, 244 3,047 267 2,851 -
E9 8,095 B), b2 2,849 225 2,623 3, 600
E8 8,095 5,731 2,627 179 2,364 7, 200
E7 8,095 6,001 2,397 130 2,094 10, 800
E6 8,095 6,271 2,167 82 1, 824 14, 40O
Note -
(1) Includes taxation, farm working expenses and life
insurance., It does not include personal drawings. The

post tax cash surplus is available for personal drawings
and for development.
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development has to be financed by borrowed money.(S) At
the higher equity levels some income is available for
development. In all cases the amount is less than $1,000,.

Fally B Production Data

Production data for the six years of physical development
is listed in table 7.5. The table indicates that as a result
of development gross income increases frort a pre-~development
level of $8,095 to a post development level of $13, 354. This
represents a rise of $5,259 or 65 per cent. The rise is
made up of increases in wool sales (44%), sheep sales (38%)
and cattle sales (18%).

7.4.3 The Physical Development Years

Annual financial dectails for the debt free situation are
listed in table 7.6. The table shows that total expenditure
excecds gross income in the first five years of development.
This results in a cumulative deficit of $10,751 at the end
of year five which is reduced to $9,789 by a cash surplus in
year six. Taxation is only a significant cost in the final
year when $528 is paid.

The influence of farm indebtedness on the capital
requirements of the development programme are illustrated in
table 7.7. For all equity levels except E6, personal

drawings of $2,000 are assumed throughout development.(6)

(5) This statement assumes that $2,000 is required for
personal drawings.

(6) For E6 personal drawings of $1,824 have been assumed.
This assumption is logical in that personal drawings
above this level would create an annual cash deficit
which could not be repaid in the absence of development.



Table 7.5 Representative Farm G - Production Data

Item Base Year Year Year Year Year Year Year Post
One Two Three Four Five Six Development
Wool Production (1bs) 17,723 17,825 | 19,421 20,656 | 21,595 | 23,721 | 25,624 27,897
Wool Sales ($) 4,0bL7 4,067 L, Los5 4,707 h,924 | 5,408 | 5,841 6,352
Sheep Sales ($) 3, 389 2’ 699 3’170 3, 899 39 566 37 848 L&,[POO 59“’11
Cattle Sales ($) 659 L63 674 1, 204 1,416 1,541 1,416 1,591
Gross Income ($) 8,095 7,229 8,269 9,810 9,906 | 10,797 | 11,657 13,354
N
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Table 7.6 Representative Farm G - Financial Data For The
Debt I'rec S:ituation

r
Development | Gross Total Cash Taxation |Post Tax | Cumulative
Year Income | Expenditure Cash Overdraft
Surplus
$ $ $ $ $
2 8,269 10, 300 0 ~2,031 3, 387
3 9,810 14,281 0 =l 471 7,858
L 9,906 12, 250 0 -2, 344 10, 202
5 10,797 11, 346 117 - 549 ! o751
6 11,657 10, 688 528 + 969 9,782
Notes-
(1) Includes taxation, life insurance ($250), personal
drawings ($2,000), farm working expenses and development
expenses.,

Table 7.7 Representative I'arm G - The Effect Of Farm Indebteduness
On Overdraft Requirements
During Development

Equity | Personal Drawings(1) Maximum Overdraft | Year | Maximum
During Development Incurred During Overdraft
Development Interest(Z)
$ $ $
E10 2,000 10, 751 5 645
E9 2,000 12,219 5 733
ES8 2,000 13,912 5 834
E7 2,000 15,683 5 941
E6 1,824 17,803 6 1,068

Notes -

(1) Does not include taxation or life insurance premiums.
These items are allowed for separately.

At a six per cent interest rate.

(3 Detailed financial data for the various equity levels is
contained in appendix H.
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The table indicates that another $7,000 of capital is

required to finance the programme at E6 than is required at
E10., This in turn results in the maximwn interest charge
being $423 higher at EG,

7.0 .4 The Post Development Situation

Data for the post development situation is swnmarised in
taniliel 7%181. The data reveals a significant increase at all
equity levels in both taxation and post tax cash surplus.
Incr-—~ses in the post tax cash surplus range from $1,084 (E10)
Bo P 945 (BE) . Similar figures for taxation increases are
$501 (E10) and $440 (E6).

7.0, 5 The Profitability Of The Development Programme

Details of the profitability analysis(7) are listed in
table 7.9 and 7,10, The data in table 7.9 indicates that the
development programme is unprofitable if financed entirely by
off farm capital, as payback is not achieved within 19 years,.
For the programmec to be feasible income has to be diverted
from consumption to farm investment. This aspect is
illustrated by data in table 7.10, For E10 a maximwn
overdraft of $15,591 is incurred if all development money is
borrowed, If $851 is diverted to development the maximum
overdraft incurred is reduced to $10,751. This sum is repaid
by the end of year 12 and the post tax cash surplus of $1,08%

achieved,

By diverting surplus farm income(8) to development the

(7) The programme was evaluated under the two conditions
outlined in chapter six.

(8) That is the post tax cash surplus over and above the $2,000
required for personal drawings,
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Table 7.8 Representative I"'arm G ~ Post Development Summary
Equity Increase In Increase In Incrcase In

Gross Income Taxation From Post Tax Cash

FFrom Base Year Base Ycar Surplus From

Base Ycar

$ $ $
E10 5,259 501 1,084
E9 Sa@59 485 1,100
E8 5,259 468 1,116
E7 5,259 k55 1,130
E6 5,259 LLo 1,145

Note -

(1) Detailed post development data for the various equity
situations is contained in appendix H.

Table 7,9 Representative Farm G - The Profitabilityv Of
Development Under
Condition A )

Equity| Basc Yecar Present Value Maxiimum Payback
Post Tax(1) (6% interest rate)| Overdraft
Cash Surplus

$ $ $

E10 2,851 - 15,591 *
E8 2,364 = 16,047 *
E7 2,094 - 16,314 *
Notes -~

(1) Used as the level of personal drawings during
development for the purpose of calculating profitability
in terms of a present wvalue.,

(2) * Indicates payback is not achieved within 19 years.




Table 7.10 Representative Farm G -~ The Profitability Of Development Under Condition B
|
Equity Base Year Present Value Maximum Overdraft Payback Increase
Post Tax(1) In Post
Cash Surplus $ $ (Year) Tax Cash
‘ Surplus
| [
A B C A B C A B C $
E10 Reduced from
$2,851 to
$2,000 13,503(11,090| 9,028|10,751(10,860 [ 10,969 |12 | 12|13 1,084
E9 Reduced from
$2,623 to
$2,000 9,145 6,949 | 5,056[12,220(12,342 | 12,473 |14 | 15 | 15 1, 100
ES Reduced from
$2,364 to -
$2,000 3,846 - - 13,912 14,060 | 14,206 |18 | * * g 116
Notes -
(1) Used as the level of personal drawings during development in calculating
profitability.
(2) A = 6.0 per cent interest.
B = 6.5 per cent interest.
C = 7.0 per cent intcrest.
(3) * Indicates payback is not achieved within 19 jyears.

olc
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programme becomes feasible at E10 and E9. However the owner
of the representative farm would not undertake this develop-
ment programme because the maximum overdraft is too high and
because payback does not occur until year 14,

7.4.6 The Effect Of The Fertiliser Subsidy

As a result of the subsidy the programune becomes feasible
for all interest rates at E7 as well as at ES8, The payback
period - is reduced by three years at E9 and four years at ES8,
However, payback is still not achieved within 10 years at E9,.
For this reason it is unlikely that the development programme

(9)

would be implemented on this property.
% o084 Summary
The analysis of the development programme shows that:-
(i) carrying capacity increases by 1,070 E.E. or 60 per
cent,
(ii) development expenditure totals $13,225 or an increase
of $13.2 per E.E.
(iii) gross income rises by $5,259 or 65 per cent.
(iv) the programme is unprofitable if financed entirely
by off farm capital.
(v) if development is financed partly by surplus farm
income the programme is feasible for equities above
ES8,
(vi) as a result of development the post tax cash surplus

increases by $1,100 at E9

(9) For details of the effect of the subsidy on annual
overdraft requirements and profitability the reader is
referred to appendix H, ’



$1,116 at E8
31,130 at E7
(vii) the development programme would not be
implemented by the owner of the representative
farm,

(10)

75 Representative Farm A

On some Horowhcnua hill cowuntry farms all the productive
land has bec¢n cleared, As a rcsult future significant
production increases are onl, possible through intensification.
Representative Farm A is typical of these farms.(11)

The total arca of the representative farm is 870 acres.
Of this area, 600 acres has been developed to a carrying
capacity of 3.3 E.E. per acre, The remaining 270 acres is
covered with native bush which is considered uneconomic to
develop.

The physical features of the farm together with details
of past development practices are outlined in chapter five,
The farm is well subdivided and this enables an organised
grazing pattern to be adopted. The sheep policy is one of
breeding with the sale of both breeding and store stock, The
role of cattle on the property has changed with the completion
of land development. Cattle are now required for grazing
ahead of the lambs rather than for "breaking in" land.
Consequently the breeding cows are gradually being reduced and

will eventually be replaced by dairy bulls,

(10) This farm was also included in purposive survey.

(11) Random survey farms numbers 8, 13 and 15 are other
examples of this class of farm,
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Labour productivity is high., All farm work is
undertaken by the owner himself, To achieve this use is made
of labour saving devices. These include minimum shepherding

at lambing, good access tracks, extra yards and the sale of
store stock. Both the farmer and his wife are hard working
people. In the past they have been prepared to sacrifice
personal expenditure‘in order to develop the property.

At the present time (1969/70) the following stock numnbers
are Lcing carried: -
1,500 breeding ewes

L60 ewe hoggets
15 breeding cows
1 bull,
This represents a carrying capacity of 3.3 E.E. per acre.

Vsl 6 The Development Prcgramme

The basic aim of the programme is to intensify production.
To achieve this expenditure is concentrated mainly on directly
productive items e.g. fertiliser and stock, Expenditure on
"non-productive" items is restricted to additional sheep yards
and to the renewal of fences.

The number of breeding ewes is increased by 200 in the
first year of development, In the second, third and fourth
years, ewe numbers increase by 100 per year. This gives a
total increase of 500 ewes in four years or an average annual
increase of eight per cent., In the same period ewe hoggets
increase by 277.

Associated with the increase in sheep numbers is a change

in the cattle policy. Breeding cows are phased out at the end
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of year two and replaced by Friesian weaner bulls. Two
factors are responsible for this viz. the changed role of

cattle and the competition between breeding cows and breeding
eves for late winter and ecarly spring feed,

The additional feed supplies required for the increased
stock numbers is provided for by the application of more
fertiliser. There is an increase of ten tons of fertiliser
in the first year and five tons in the second and subsequent
yearc. These increases are considered to be sufficient to
grow the additional grass required for the extra stock.

Two sets of sheep yards are erected in the first two years
of development. These extra yards enable the labour feorce to
cope with the higher stock numbers by reducing the time
involved in stock operations e.g., dagging, docking and drenching.

The replacement of internal fencing is necessary for
improved stock control. In the initial stages of development
cheap fencing was erected. This enabled more fencing to be
erected for the same cost and consequently led to quicker
pasture improvement. However this fencing is no longer
stockproof and has to be replaced.

The post development situation reveals a total carrying
capacity of 2,579 E.E,. This represents a stocking rate of
approximately 4.3 E,E, per acre which is an increase of 1.0
E.E. per acre. The owner considers that this stocking rate
is close to the potential carrying capacity of the farm.(12)

The development programme is virtually a series of annual

(12) Given the present level of technology.
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plans. Such a programme incorporates a large degree of
flexibility as the annual plans can be readily modified
according to the prevailing economic conditions,. A summary
of the development programme is given in table 7.11 and a
detailed stock reconciliation in table 7.12, Annual
development costs are outlined in table 7.13.

A study of table 7.13 rcveals that the annual development
expenditure decreases from year one to year four, Breeding
stock are purchased in the first two years only, In these
years the number of ewe hoggets retained is sufficient to meet

the target number of breeding ewes. The total develobpment

cost is only $3,936.

Lable 7,171 Representative Farm A - The Development Programme

Development Year
Item Units 1 2 3 L
Fencing Chains
Capital Fertiliser | Tons 10 53 5 5
Stock yards Item sheep sheep - -
yards yards
Ewe Equivalent E.E. 232 122 137 141
Increase Per
Year
Mo Financial Evaluation

T 7011 Base Year Data

The important data for the base year situation is given
in table 7.1L4.

Prior to development gross income totals $9,713 while cash
expenditure(13) varies from $6,393 (E10) to $8,481 (E6). As

a result the amount of post tax income available for personal
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Table 7.12 Representative Farm A - Stock Reconciliation
Development Year
Stock Wintered Base Year Bos i
1 2 3 L Development
Breeding Ewes 1,500 1,500(1,700{1,800|1,900 | 2,000
Ewe Hoggets L60 L60 534 605 641 677
Sheep Ewe Equivalents 1,872 1,872|2,129| 2,283 2,402 | 2,543
Breeding Cows iS5 il 5 10 - - -
Six Month Friesian Bulls - - - 6 6 6
One Year Friesian Bulls - - - - 6 6
Cattle Ewe Equivalents V5 fi5 50 18 36 36
Total Ewe Equivalents 1, 947 1,94712,179]| 2,301{ 2,438 | 2,579
Annual Percentage
Increase In Ewe
Equivalents - N.A| 11.9 ac) 5.9 5.7
Note -
(1) N.A, denotes non applicable.
Taibilie, a3 Representative Farm A -~ Development Costs
Development Year
Item
1 " B 3 L
$ $ $ $
Breeding Stock (Purchases) 948 288 - =
Fencing * 500 500 600 -
Capital Fertiliser 320 160 160 160
Sheep yards * 150 150 - -
Total Annual Cost 1,918 1,098 760 160
3
Note -
(1) * Refers to the cost of materials only.
Fencing and sheep yards are to be erected by the
owner himself.
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Table 7.14 Representative Farm A -~ Base Year Data
Equity Gross Total Cash (1) Taxation Post Tax | Total
Income Expenditure Cash Mortgage
Surplus
$ $ $ $ $
E10 9,713 6,893 k70 3, 320 -
E 8 9,713 7,292 259 2,421 14,800
E7 9,713 7,751 177 1,962 20,000
EG 9,713 8, 481 L9 1,232 29, 600
Note -
(1) Does not include personal drawings. The post tax cash
surplus is the sum which is available for personal
drawings and/or development.

drawings declines from $3,320 at E10 to $1,232 at E6,

If

$2,000 is required for personal drawings then the representative

farm is uneconomic at equities below E7.

The owner has an equity equal to E7.

If rising costs

continue then he must increase his production in order to

maintain his standard of living.

w02

Production Data

Production data for the four years of physical development

is listed in table 7.15.

A study of the data indicates that

gross income increases from a pre-development level of $9,713

to a post development level of $12,887.

increase of $3,174 or 32 per cent.

This represents an

The increase in income is largely due to increased wool

and sheep

sales.

Wool production increases by 6,083 1b and

(13)

Does not include pérsonal drawings.

surplus is available for personal drawings and

development.,

The post tax cash
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Base Year Yecar Yecar :Year Post
Item Year Onc Two Three | Four |Development

Wool Production (1bs)| 19,350(19,960]|22,067|23,367| 24538 25,433
Wool Sales (%) h,45l] b,551) 4,887| 5,327| 559 5,798
Shecp Sales ($) 4,730| 4,267| 5,035| 5,198 53567 6, 341
Cattle Sales ($) 529| 1,020 823 ho8| 408 748
Gross Income ($) 9,713 9,838| 10,745| 10,933] 11,571 12,887
wool sales by $1,34lL, The :..crease in breeding ewes results

in additional C.F.A,

turn causes sheep sales to rise by $1,611,

ewes and store lanbs being sold,

This in

Cattle sales account for only $219 of the $3,174 incrcase

in gross income.,

In the second and third years of development

cattle sales reach their peak with the disposal of the breeding

herd.

The decline in the relative importance of cattle sales

increases the vulnerability of the enterprise to falling sheep

prices,

sales cannot be offset by incrcased cattle sales,

7:.7:3

The Physical Development Years

The limit on cattle nwunbers means that reduced sheep

Financial data for the four years of physical development

for E10 is outlined in table 7.16.

For the debt free

situation total expenditure exceeds gross income in the first

year of development only.

by the end of year two.

By the end of year four the

This initial overdraft is repaid

additional cash surplus incurred as a result of development

has increased to $2,642.

in the cash surplus is increased taxation.

Associated with the annual increase

As a result of

development taxation increases from $444 in year one to $860

in year four.
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Representative Farm A - Financial Data For The

Debt

Free Situation

Development| Gross Total Taxation|Post Tax | Cumulative
Year Income | Cash(1) Cash Credit
Expenditure Surplus
$ $ $ $ $
1 9,838 9,870 Lk - 32 - 32
2 10,745 | 10, 220 58’5 564 w2
3 10,933 | 10,087 610 846 1,379
L4 %1 | 105 Ba9 860 1,262 2,642
Note -

(1)

Includes taxation, life insurance ($250), personal

drawings ($2,000), farm working cxpenses and development
expenses,

For the non debt free situations development cannot be

financed entirely by surplus income.

7.17 emphasises this point,

the equity decreases the amount required increases,

the maximum overdraft reaches a peak in year three of

Data contained in table

Capital has to be borrowed and as

For ES8

development while for E7 and E6 the capital requirements reach

a peak in the final year of development.

The capital requirements of the development progranme are

small in relation to those incurred by development programmes

analysed for other representative farms,

Consequently over-

draft interest is not such an important development cost.

e,

The Post Development Situation

The important data for the post development situation is

shown in the last two columns of table 7.18,

These columns

indicate the extent of the increases in post tax cash surplus

and taxation.

The columns show that the post tax cash surplus
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Table 7.17 Representative Farm A - The Effect Of Farm Indebtcdness
On Overdraft Requirements
During Development

Equity Personal Maximum Overdraft Year | Maximum
Drawings Incurred During Overdraft
During (1) Development Interest(2)
Development
$ $ $
E10 2,000 32 1 2
E8 2,000 1, 384 3 83
E7 1,962 2,953 4 177
E6 1,232 2,780 4 167
Notes -
(1) Does not include taxation or life insurance premiwns,
These items arec allowed for separately.
(2) At a six per cent interest rate.
(3) Detailed financial data for the various equity levels is
contained in appendix I. E
Table 7.18 Representative Farm A -~ Post Development Summary
Equity Increase In Increase In Increase In Post
Gross Income Taxation From Tax Cash Surplus
From The Base The Base Year From The Base
Year Year
$ $ $
E10 3,174 652 905
E8 3,174 579 978 i
E7 3,174 545 1,012
E6 3,174 490 1,068

Note -

(1) Detailed post development data for the various equity
situations is contained in appendix I.
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increases vary from $905 at E10 to $1,068 at EG6. Similarly

taxation rises by $652 at E10 and $490 at E6.

For E6 the increase in the post tax cash surplus is of
particular importance. If the representative farmer had a
60 per cent equity and undertook this development programme
he would almost double his personal drawings i.e, personal
drawings would rise from $1,232 to $2’300'(1h) As is seen in
the following section the development programme is both
profitable and "attractive" at a 60 per cent equity. Lence
development at this level of equity is feasible,

7 . 7S The Profitability Of The Development Programme ’

Data in table 7.19 indicates that the development programme
is profitable at all equity levels analysed, For the
unrealistic debt free situation the base year surplus does not
have to be reduced to make the programme financially feasible,
In other words a farmer could continue to have personal
drawings of $3,320 and profitability borrow all the capital
required for development. The maximum overdraft incurred is
less than $3,000 and this money is repaid by the end of year
eight.

The effect of reducing the base year surplus on the
profitability of the programme is illustrated by data for ES8,.
If all development capital has to be borrowed a maximum
overdraft of approximately $2,800 is incurred. This is repaid
by the end of year eight. Depending on the interest rate used

the present value figures range from approximately $8,000 to

(14) This statement implies that it is possible to live on
$1,232 per year.



Table 7.19 Representative Farm A - Profitability Of The Development Programme
Equity Base Year Present Value Payback Maximum Overdraft Increase
Post Tax(1) (year) Iis Eost
Cash Surplus $ $ Tax Cash
Surplus
$ A B C Al B} C . B C $
E10 3,320 9, 1.88 8,055 7,087i{8| 8} 8 2,883 2,904 2,926 905
ES 2,&21(2) 10,204 | 8,977 | 7,927|8]| 8] 8 2,822| 2,845 | 2,869 978
2,000(3) 17,462 [ 15,712 |1h,2h0[5] 5| 5 1,384 1,392 | 1,395
E7 1,962 10,687 | 9,416 | 8,330[7 | 8| 8 2,792 2,817 | 2,842 1012
E6 Iy 28)Z 11,420 | 10,080 8,935{ 7y 71 7 20 | 2,816 2,842 0618
Notes -

(1)
(2)

Used as the level of personal drawings
calculating a present valuc.

during development for the purposc of

Condition A i.e. the personal drawings
pre—-development post tax cash surplus.
financed by borrowcd moncy.

during deveclopment is equal to the
Hence the development programme is

(3) Condition B i.c. pcrsonal drawings
post tax cash surplus.

farm incomec.

during; development arc lecss thian the basc ycar
This cnables development to be financed partly by surplus

(&) 6.0 per cent intcrest.
6.5 per cent intcrest.
7'

A
B
C O per cent intecrest,

gcc
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$10, 000,

By reducing personal drawings to $2,000 and diverting
$421 per year to development the overdraft incurred is halved.
This overdraft is repaid by the end of year five and the
present value figures range from $14,000 to $17,000.

The significant point about this devclopment programme is
illustrated by the data for E6, The data shows that at this
level of equity the programme can be financed entirely by
borrowed capital, The end result is to/increase the j:-'st tax
cash surplus from a subsistence level of $1,232 to a more
realistic level of 2,300, Capital borrowed to finance the
programme is repaid by the cnd of ycar seven.

' -2
7.7.6 The Effect Of The Fertiliser Subsidy(1))

The fertiliser subsidy increases the "attractiveness" of
the development programme to the representative farm owner.
The payback period is reduced by one year, the present value
increased by approximately $5,000 and the maximum overdraft
reduced.

The owner intends to proceed with this development
programme., It is likely that even if costs continue to rise
this programme will still remain profitable,

Tels7 Summary
The main points arising from the evaluation of the

development programme are:

(i) carrying capacity increases by 632 E.,E. or 31 per cent.

(15) Data showing the effect of the fertiliser subsidy on
annual overdraft requirements and profitability is
contained in appendix.I.
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(ii) development expenditure totals $3,936 or an increase
of $6.2 per E.E.
(iii) @gross income rises by $3,174 or 32 per cent.
(iv) the programme can be financed entirely by off farm
capital for equities as low as E6,
(v) the fertiliser subsidy increases the "attractiveness!"
of the development programme.,
(vi) as a result of development the post tax cash surplus
increases by $905 at E10
$978 at ES8
$N N 2 S B
$1,068 at E6.
(vii) the development programnme is profitable to the nation
and to the farmer,.
(viii) the development programme will be implemented by the
farmer,

VxS Conclusion

This chapter has analysed development prograrmmes for two
representative farms. The study has shown that on small
Horowhenua hill country farms, where there are only limited
opportunities for increased production, future development is
unlikely to be profitable, This is because these farms have
too few resources which are insufficiently productive in terms
of likely future costs and prices.

For representative farm A future intensification of
production is likely to be profitable, This profitability
results from low operating costs, high labour productivity and

the emphasis on directly productive inputs e.g. fertiliser and
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stock. It is likely that development of this kind will

continue to be implemented on farms of this type.
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CHAPTER EIGHT

THE POTENTIAI T7OR AND PFPEASTBILITY OI' INCREASED
PRODUCTION IN T2 HOROWHENUA AREA

8.1 Introduction

The profitability of future hill country development has
been analysed in the last two chapters. This chapter examines
feasible stocking rates for the Horowhenua hill country and the
likely potential for production incrcases. The major inputs
required to achieve these increases are then discussed, The
results from the previous two chapters are used in examining
the feasibility of increasing production. The chapter
concludes with a discussion on the likelihood of significant
production increases occurring in the near future and the
alternatives to hill country farm development.

8.2 Potential Stocking Rates on Horowhenua Hill Country

Data from the random survey indicates that the average
carrying capacity on survey farms is 3.3 E.E. per productive
acre., Furthermore, the maximum stocking rate does not exceed
L,5 EE, per productive acre. In relation to stocking rates
being achieved on other areas of North Island hill country this
represents a low level of production.

Recently high stocking rates have been obtained on areas
of hill country throughout the North Island. For example
Inglis (25) achieved a carrying capacity of 7.5 E.,E, per acre
on "easy" Ruahine hill country in 1965. On the harder
Wanganui hill country Tripe (37) has reached a stocking rate of
5.0 E,E, per productive acre. At the demonstration farms of

(1)

Tangoio and Waerenga-o-Kuri stocking rates of 6.0 E.E, per

acre and 7.5 E,E, per acre respectively have been obtained.,
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Finally, on a farm scale, a carrying capacity of five cwes per
acre has been achieved at the Te Awa hill country research
station.

The above evidence suggests that high stocking rates are
obtainable on many North Island hill country farms.,. With
respect to the Horowhenua hill country, many survey farmers
consider that significant production increases are possible.
Despite this, it cammot be firmly stated that high stocking
rates are either generally possible or readily obtainable on
this area of hill country. Two important factors hinder the
attainment of high stocking rates viz. an unfavourable
environment and a lack of knowledgec.

The physical environment of the Horowhenua hill country
is not conducive to high stocking rates. The hill soils are
of low natural fertility and the pasture growing season is
neither long nor continuous,. During the winter growth ceases
for three to four months while in the swmmer droughts influ--
ence the stock numbers it is possible to carry. The
prevalence of low producting native grasses means that the
feed value of autumn saved pasture is seriously affected by
frosts. This in turn affects the number of stock it is
possible to winter.,

The problem of low producing pastures is accentuated on
some properties by the topography. Siting of fences is
difficult so that subdivision is generally inadequate for good

pasture management., Grazing pressure is not sufficient to

(1) For a description of these farms and a report on stocking
rate trials the reader is referred to reference (38).
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either improve the pastures or prevent reversion.,

Compounding the effect of these physical factors are poor
management techniques, These include inadequate pasture
utilisation, which on many farms lcads to reduced pasture
production and reversion. On these farms fertiliser
applications are wasted because increased pasture growth is
not utilised, In general the results of the Te Awa hill
country research station are not being applied to the hill
country farms.(z) These factors make it difficult to
accurately forecast potential stocking rates for the
Horowhenua hill country. While the restricting climatic
factors cannot be altered, it could be possible to alter
management techniques Ly an intensive advisory service.

Despite the difficulties involved a number of estimates
have been made of feasible stocking rates for the area, Field
officers of the Land and Survey department state that a stocking
rate of 10 E.E, per acre is possible, This stocking rate is
not, however, considered by the wfiter to be a feasible level

(3)

of production.

During (3) has stated that the potential of the hill

country sheep farms is between four and six ewe equivalents in

(2) There are exceptions to this general statement e.g. case
farm A,

(3) Mitchell (Grasslands) has stated that a ryegrass pasture
producing 18,000-20,000 lbs of dry matter per acre has a
potential of 10 E,E, if two-thirds of the pasture is
utilised by the animals, The highest pasture production
recorded on lowland farms in the Horowhenua district is
12,000 1b of dry matter per acre. It is highly
improbable that this level of production is being or could
be achieved on the hill country. Hence to support 10
E.E. per acre at least 6,000 lbs of dry matter per acre
has to be purchased. This would be unprofitable.
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the high rainfall areaS,(u) In the low rainfall areas
exposed to coastal winds the potential stocking rate is
likely to be less.

Estimates of potential stocking rates made by survey
farmers varied according to locality. In the higher rainfall
areas e.,g. Shannon and the Otaki Gorge, estimates were as high
as 6 E.E. per acre. On the drier more exposed coastal areas
of Paeckakariki, Waikanae and Te Horo the highest estimate was
5 E.E., per acre.

From his own observations the author considers that a

carrying capacity of 4.5 E.E, per acre is possible on all

Horowhenua hill country under the present level of technology.

In the higher rainfall areas stocking rates of 5.5 E.E., are
feasible,

k2 Potential Increases in Stock Numbers

The potential production increase on the Horowhenua hill
country was determined in terms of ewe equivalents, In order
to do this two assumptions were made. These wefe:—

(i) land use data from the random survey farms applies to

. all hill country farms.
(ii) stocking fates of 5.5 E.E, per acre are feasible on
30 per cent of the hill country area.

The total area of the hill country is approximately 70,000
acres, By applying land use data from Table &;3 this area is
seen to consist of:-

54,600 acres of productive land

(4) This refers to hill country areas with an annual rainfall
of greater than 50 inches.
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7,700 acres of potentially productive land

7,700 acrcs of waste land.
The present carrying capacity of the productive iand is
3.3 E.E, per acre, Hence the total number of ewe equivalents
being farmed at present
= 54,600 acres x 3.3 E.E, per acre = 180,180 E.E.
By intensifying production on the existing productive
land the potential production increase would be

54,600 x 70 x 1.2 E.E,
100

plus

54,600 & 30 % 2.2 E.E,
100

= 81,900 E.E,

If the potentially productive land was cleared and

developed the total increase would equal

81,900 + (7,700 x 70 x 4.5)+ (7,700 x 30 x 5.5)
100 100

= 81,900 4 36,960

= 118,860,

Compared to the present carrying capacity of 180,180 E.E.
this represents a potential increase of 65.9 per cent.

8.2.2 Inputs Required to Achieve Production Increases

Assuming that hill country farmers had an incentive to
develop, then four major inputs would be required to achieve
the potential production outlined in the previous section.
These inputs are capital, improved labour productivity, improved
managerial skill and an intensive advisory service. These
inputs are briefly discussed in the following subsections:-

(i) Off farm capital
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In the past increases in stock numbers, and thercfore
production, has largecly bcen the rcsult of reinvestment of
farm income.(S) Today declining farm income means that the
greater proportion of capital has to come from sources outside
the farming sector.

The amount of capital required will vary with the type of
development and the individual farm situation. However, it is
probable that the amount required will be the greatest for low
equity and small size farms and for development involving land
clearing. This point can be illustrated by referring to the
capital requirements of development programmes devised for
representative farms.,

An examination of thesc programmes indicates that for
(6)

represcntative farm F approximately $10,000 of additional

capital is required for decvelopment, A similar amount is

(7)

also required for representative farm G. For the adequate
"income farm" where decvelopment is restricted to intensifica-
tion $3,000 of capital input is required.

At the present time it is unlikely that farmers would be
prepared to borrow large swns of money.(B) Nor is it likely
that the amount of development capital required by some

farmers would be forthcoming from lending institutions.(9)

(5) Ross (39) has stated that "examination of changes in farm
income and output over the last 45 years shows that
investment and output have been closely associated and that
investment is largely affected by the level of farmers!
incomes,"

(6) A low equity undeveloped hill country unit,
(7) An example of a small Horowhenua hill country property.
(8) sSee section 8.4
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Hence additional credit facilities may be required before any
worthwhile development could or would be undertaken,

(ii) Improved labour productivity

At the present time there is one labour unit per 1,173
E.E. On this basis another 101 permanent labour units will
be required to handle the potential increase of 118,860 E.E,
Such an incrcase would e unlikely to occur. Restricting
factors are the lack of suitable labour and the inability and
unwillingness of farmers to pay wages which would attract
labour from the industrial areas.

Hence labour productivity will have to be improved.
Consideration will have to be given to one or more of the
following aspects:~(1o)

(a) increasing the number of stock per labour unit and
accepting a slightly lower stock performance.

(b) making more use of ccntract labour.

(c) making use of labour saving devices.

(d) better work organisation and working in with other
farmers.

(e) change to a less labour intensive sheep e.g.
Perendale,

(f) substituting capital for labour,

These changes have already been implemented on some farms

(9) Factors which are likely to restrict the amount of
development finance lent by lending institutions are low
equities, low resource productivity and declining income,
Campbell (40) has stated that the willingness and ability
of bankers and other lenders to provide capital is
substantially influenced by the amount and trend of the
farm income.

(10) These aspects are discussed in some detail in (41).
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as rising costs force hill country farmers to imprbve their
efficiency.

(il y Improved managerial skill

This is rcquired for both production and financial
control, As stock numbers rise managenmcnt becomes of
increasing importance. Fced supplies must be utilised to the
best advantage so that they meet the stock requirements
throughout the yeaf.

Financial control of recsurces must also be improved,
Farmers arc gencrally not cost conscious until a time of
financial stress. Today fairm income is extrcmely sensitive
to changes in prices and costs. If incomes arc to be main--
tained then farmers must improve the way in which they manage
their resources., Resources will have to be directecd to where
their marginal productivity is the greatest.(11)

In order to do this, managers will have to make more use
of scrvices which specialise in plamning and budgecting ..
Success in increasing production will depend upon decisions
being tested for their financial feasibility beforc they are
implcmented, Decisions implemented without testing are
likely to be economically irrational, to lead to inéfficiency
and hence low income,

(iv) An intensive advisory service

Such an advisory service will be required to give advice
on planning, budgeting and evaluation as well as day to day

management advice., In order to allow farm managers to make

(11) For the Horowhenua hill country this is likely to mean
that on most farms resources will have to be directed to
intensification rather than to land development.
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judgements and decisions they must receive the best possible
information., Thus there is a need to keep the farm manager
abreast of new teclmology and ideas.,

For this reason advisors trained and experienced in giving
management and financial advice are required. These advisors
in addition to working with the farmer would also be rcquired
to maintain close liaison with accountants and lending
institutions. They may also be required to supervise the
implementation of the actual _.evelopment plan.(12)

Because of the intensive nature of this sort cf advisory
service there is a limit to the number of farmers one advisor
could service. Hence it is possible that in order to provide
this intensive service, the Departnient of Agriculture would
require at lecast an additional two advisors in the area.(13)

8.3 The Feasibility of Increasing Production

The rcaction of Horowhenua hill country farmers to a
continuing cost price spiral will vary according to their
individual situations., Influencing factors will be the level
of debt, size of farm, personal income requirements and the
level of fixed costs, For many farmers, increasing production
may be the only way of maintaining a viable unit.

This study has analysed the feasibility of increasing

production on three representative farms. The results of

(12) It is conceivable that in the future because of the
scarcity of capital, farmers will have to accept some form
of financial control in order to ensure that profitable
production increases occur, This would in effect be an
extension of the Marginal Lands type of loan in which the
recipient farmer is placed on a budget for a nwnber of years.

(13) This statement implies that the Department of Agriculture
is best equipped to provide such a service.
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these analyses were outlined in chapters 6 and 7. The
implications of the rcsults are now examincd,
In discussing the results of the analyses it must be
remembered that:-
(i) the programmes analysed were those which would be
implemented by the representative farmers,
(ii) no allowance was made for rising input costsg1h)
(iii) no allowance could be made for changes in technology
or government policy,.
(iv) analyses of ex ante programmes involve a large degree
of uncertainty.
The analyses showed that variation in resource structure
and in the method of financing development influences the

feasibility of development, For individual farm situations

numerous other factoré will also be of importance, These
factors include the decgree of managerial skill, stock
performance levels and the rate of development. Hence it is
not possible to categorically state that a programme
unprofitable for the representative farm will also be
unprofitable for similar farms. This statement can only be
made if the principles of the development plan are re-budgeted
and re-—-evaluated for the individual farm situation,
Consequently only broad statements can be made about the
implications of the ex ante analyses.,

8.3.1 Undeveloped Hill Country Units

(14) Since the commencement of this study farm input costs
have continued to rise. Between January 1969 and
January 1970 costs rose by three per cent (36).
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For most of these farms a major factor restricting
development is the inability to gencrate surplué income for
develcpment., A large amount of finance has to be borrowed if
development is to be undertaken. The analyses have shown that
for the representative farm this is unprofitable.

The lack of ”ploughback"(15) stems f'rom borrowing done
prior to the wool slump and cost price spiral, When viewed
in the light of today's prices and costs, these farmers have
simply overcommitted themselves, At the time of boriuwing
their policies may have been perfectly sound. The subsequent
fall in prices and rise in costs has altered this and affected
their future. This applies especially where the farmer has
borrowed to the limit of his farm's capacity or to the limit
of his willingness to borrow,. Under these circumstances
future developument will have to consist of improved stock
performance., This will be a slow process and is unlikely to
be sufficient to keep pace with the present inflationary
level. Therefore the outlook for the heavily indebted
undeveloped Horowhenua hill country farmer is bleal,

For the undeveloped hill country farmer who has some
"ploughback" the emphasis must be on intensification.
Expenditure must be concentrated on the directly productive
items of stock and fertiliser.

8.3.2 The Small Hill Country Property

Analysié of the development programme for the representa-

tive farm has indicated that the programme is unlikely to be

(15) Ploughback can be defined as the amount of post tax
income available for re-investment in the farm.
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profitable, This programme did however, include expenditure
on indirectly productive items e.g. water supply, as well as
the purchase of breeding cows. It is possible that for
similar farms if finance was concentrated on intensification
profitable production increases could be obtained.

Despite this the basic problem remains,. That is that the
small Horowhenua hill country farm has too few resources
sufficiently productive in terms of todays prices and costs,
These farms are unlikely to »~ able to continue to make an
acceptable standard of living wider the anticipated cost price
regime., Changes in farm structure must take place. These
changes may involve amalgamation and consequently a reduction
in the number of small farmers,

(16)

B+3.53 "Adequate Income" Farms

These farms are at present returning an adequate income to
the people engaged in farming them, The feasibility of future
development on these farms was analysed using representative
farm F as an example. The analysis revealed that under the
assumptions made future intensification would be both
profitable and worthwhile, More importantly, it indicated
that even at low equities borrowing for development is still
feasible,

However the continuation of rising costs and low product
prices could alter this situation. The amounf available for

ploughback will decrease and the desire to borrow will

(16) These farms include large income earning farms e.g,.
random survey farms 13, 14 and 15 and large family units
e.g. random survey farms 5 and 19,
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These factors will in turn affect the total

(17)

diminish,
production increase achieved.

8.4 The Likelihood of Potential Production Increases Being
Achicved

The previous subsection has indicated that for some
farmers profitable production increases are still possible.
Despite this, the author believes that significant production
increases are unlikely to occur because of a general lack of
confidence in the future of i1l country farming.(18) This
lack of confidence means that farmers are unlikely to borrow
freely even though development capital may be available.,
Stewart (MZ) emphasiscd this point when he stated

",...the availability of loan funds does not necessarily

mean that they will be used, Even where imaginative

lending policies based on potential production increases
arc in opecration, confidence in the future is the
necessary stimulus, This is especially so where the
present equity ratios are being squeezed,..."

Hence it is unlikely that increased incentives, such as
the fertiliser subsidy or increased loan funds will lead to
substantial production increases on this area of hill country.

The majority of hill country farmers will refrain from

(17) The wider the gap between the required investment and the
farmers ploughback the less propensity there will be to
borrow, This applies especially in situations where
there is a large degree of uncertainty about the future.

(18) This lack of confidence stems from several factors.
These include static prices and rising costs and hence
declining ploughback, the inability of the heavily
committed farmer to borrow capital, low resource produc-
tivity, low wool prices and the dependence on wool for
50 per cent of the income and the uncertainty regarding
the effect of Britain joining the E.E,C.
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developing until their confidence in the future of hill

country farming has been restored. This will probably require
improved prices and the control of the cost price spiral and
hence government action,

8.5 Alternatives To Development

If production increases are not feasible farmers must look
at other methods of maintaining wviable units. At the moment
Horowhenua hill country farmers are reacting to the likelihood
of continuing declining incomes in one of two ways viz. by

working off their farms and by attempting to sell their farms.

Since the completion of the surveys, five farmers have
accepted wage employment. Working off the farm enables
living standards to be maintained but leads to declining
productivity due to less efficient stock and pasture
management . This is frequently accompanied by a fall in the
capital value of the farm as pasture production declines and
reversion increases, As a result this measure can only be
regarded as a temporary adjustment and not as a long term
solution,

For some farmers the most appropriate adjustment is to
leave farming., This adjustment is suitable for farmers who
have the skills and the capital required to obtain an
acceptable income in other industries. The strongest pressure
to leave farming is on the small size and heavily committed
farmer.

Recently one hill country unit has been sold and eight
other farmms advertised for sale. At the moment; however,

these farmers are experiencing difficulties in selling their

(19)

farms. This applies particularly to the owners of
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undeveloped hill country properties. It appears that these

farms are "unattractive" 1o people wishing to invest in
farming. If these farmers are unable to sell, then their
standard of living and the walue of their assets must
inevitably decline.

The inability of farmers to sell their properties will

reduce the rapidity and the extent to which amalgamation

occurs.,

It appears that within the Horowhenua hill country region
amalgamation is likely to be restricted to a few large farms.
These farms have the ability to finance the purchase of
additional land and are able to generate capital for future
developnent. For other hill country farms amalgamation is of
doubtful wvalue. The addition of undeveloped blocks to low
income properties would reduce equities to very low levels and
virtually eliminate the ability to borrow,. The problem of
low resource productivity would be enhanced, debt servicing
charges increased and there would be little post tax income
available for development. Such properties would be
extremely vulnerable to future price falls and/or cost
increases,

8.6 Conclusion

This study has indicated that on some Horowhenua hill

country farms profitable production increases are still

(19) For cxample one farmer has had his farm advertised for
sale for two years. During this period he has not
received an offer for it., Another farmer who was unable
to sell his farm attempted to sell it in blocks, but
again could not sell. In general the asking prices are

higher ($5 to $15 per acre) than the goverament
valuation,
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possible, but on others future development is infeasible.
Where future development is unprofitable and amalgamation
impossible, adjustment to a continuing situation of static

(20)

prices and rising costs will Dbe difficult. Failure to

adjust will lead to declining farm equities and the emergence

(21)

of a low income problem, Under these conditions, and
because physical factors restrict land use to either pastoral
farming or forestry, the question and policy aspects of
afforestation need careful consideration, It is conceivable
that within the near future forestry could be at least as

profitable as sheep farming on many Horowhenua hill country

sheep farms,

(20) This same problem is also occurring on other North Island
hill country areas e.g. inland Taranaki. See The
Dominion Newspaper, March 5, 1971, p.5.

(21) This problem is already becoming apparent on the
Horowhenua hill couutry. In 1969/70 three of the six
case farms had net incomes of less than $2,000 and three
net incomes of between $2,000 and $3,000,.
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GLOSSARY OF TERMS

is defined as the nunber of calves
weancd divided by the nunmber of
breeding cows mated.,

thie culling of animals of a certain
age e,g., cast for age five ycar ewes.

called calves from birth until
weaning,

calves after weaning and until 12
months of age.

one year olds,

used to distinguish young female stock
from old female stock, e.g. heifer
calves, wecaner heifers, yecarling
heifers, two year heifers, three year
heifers, four year cows, {ive year
cows, etc,

cows removed from the breceding herd at
any point in time,

castrated male stock,

castrated male stock older than threec
years.,

the removal of the belly and/or tail
wool of a sheep.

the removal of unwanted stock from the
breeding herd or flock,

the removal of external parasitcs
either by spraying (spray dip) or by
total immersion (plunge dip).

the removal of the tail and, in the
case of males, the testes of lambs.

the dosing of animals to kill internal
parasites,

is the ratio of the annual feed require-
ments of an animal to the annual feed
requirements of a 120 1lb Romney
breeding ewe,

means fertility or the ability to
reproduce.,

is the practice of increasing the
feed intake of breeding ewes (usually
through saved pasture) immediately
before and during the mating period.
The aim is to stimulate the ovaries
to ripen and shed more eggs.



Lambing percentage

Mixed aged stock

Mobstocking

Set stocking

Shearing

Sheep classes

lambs

hoggets

two tooths

four tooths
six tooths

rams

wethers

Store stock
Tupping

Weaning
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the nunber of lambs docked divided by
the number of ewes mated,

stock of wvaricus age groups.

all stock are confined to one mob and
moved from paddock to paddock as the
paddocks are grazed out.

the practice of confining stock to
certain paddocks.

the removal of the wool from sheep.

boa~ in the spring and remain as such
until February/March of the following
year.

lambs older than six months but less
than one year,

hoggets over one year of age.

two years of age.

three years of age

entire male shcep

castrated lambs, hoggets, two tooths
etc.

stock in good condition, but not fat,.

the mating of rams and breeding cwes,.

the separation of the lambs and ewes,
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APPENDIX A

LETTER SENT TO SURVEY TFARMERS

Dear Sir,

You may or may not have heard of the proposed hill country Qhé\
which I am about to undertake for a M.Ag.Sc. degree,

The purpose of the study is to:

1. Obtain up-to-date information on the hill country
sheep farming situation and to define barriers to
increased production.

2, To determine the profitability of future hill
country development.

The survey is being sponsored by the Department of
Agriculture and will involve visits to a number of farmers in
this area, These visits will involve a look over the
property and examination of physical and financial records.

Your farm has bcen selected in the survey and I would be
grateful if I could look over your property and discuss
management practices with you.

Would you please give this matter some thought during the
next few weeks. I will be telephoning you later to make
suitable arrangements.

Yours faithfully,
(R.E. Halford)

Farm Advisory Officer, Levin,
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APPENDIX B

BREEDING COW RIECONCILIATION PROGRAM

This appendix briefly outlines the breeding cow
reconciliation program devised by the author.(1) In

constructing the program a stock oriented approach was used,

The program requires that end of vear target breeding cow

numbers be specified for (nt2) yvears of developunient,

The analysis is restricted to situations where breeding
cows first calve as three year olds.(z)

Given a buying policy and a replacement policy the
program determines annual income, expenditure, livestock
standard value change and taxable income values. This
information is both printed on paper and punched on cards,
The punched cards are available for incorporation into
Gardner's sheep development evaluation program.

(3)

A sub program derives similar information for a
static pre and post development program, The information
from this program is required in evaluating the profitability
of a development programme using the present value measure,

Various buying and selling policies can be practised,

For example all weaner heifers can be sold and mixed aged cows

(1) Full details are available from the author.

(2) This restriction is a reflection of the fact that
breeding cows first calve as three year olds on the
Horowhenua Hill country. It would however be possible
to modify the program to allow heifers to calve as two
year olds,

(3) The one exception is that there is no figure calculated
for the change in the livestock standard wvalue, This is
because the opening and closing livestock numbers are
the same,
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(&)

purchased as replacements., The number of replacement
breeding slock required in any one year is initially .
calculated in terms of weaner heifers. This figure is later
adjusted according to the wvarious replacement policies being
followed, For example if three year heifers are purchased
for replacements then the number of replacements in terms of
weaner heifers is reduced by the deaths and cullings (if any)
allowed for in the weaners in years one and two,.

I f breeding cows are used to !'break in!' land then stock
performance will often deteriorate, The program recognises
this to some extent by allowing the calving percentage to be
changed during development. Stock losses however cannot be
altered, Nor can the culling rates for the various classes
of stock.

The main details of the program are summarised in the

flow chart on the following pages.

(4) There are three weaner heifer policies. All weaners
can be sold, replaccments only retained or all heifers
retained, Similarly there are four buying policies viz,
weaner or rising one year heifers can be bought, two
year heifers can be bought, three year heifers bought or
mixed aged cows bought.
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Flow Diagram
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APPENDIX C

A METHOD OF REDUCING THE BASE YEAR POST TAX CASH
SURPLUS IN GARDNER'S PROGRAM

Gardner‘s program calculates the profitability of
development using the present value measure. In so doing the
base year post tax cash surplus is used as the level of
personal drawings throughout development. This sum is used
irrespective of the figure allowed for (by the adviser or

(1)

farmer) in the physical development plan. Consequ...tly
it assumes that development is financed entirely by borrowed
money.(2) For the development programmes analysed this had
the effect of rendering them unprofitable.

It was therfore necessary to evaluate the profitability
of the programmes under realistic levels of personal drawings.
In order to do this a method had to be devised to reduce the
base year post tax cash surplus. The method used and the

rationale for it is outlined in this appendix.

B1 Reduction of the Base Year Post Tax Cash Surplus

The method used to divert income from consumption to
development was to add on additional cost to the base year
expenditure. This reduced the base year post tax cash
surplus by the added cost less the reduction in taxation e.g.
for representative farm F and an 80 per cent equity, adding a

cost of $1,893 effectively reduced the base year post tax

(1) In this study a sum of $2,000 was used as the level of
personal drawings during development.

(2) Obviously if the pre-development post tax cash surplus
is required for personal drawings and this level is
maintained during development then no surplus farm income
is being invested in farm development.
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cash surplus(B) by $1,h67 ($1,893 minus reduced taxation of

$L426). As a result the amount of off farm capital required
to finance the programme was reduced by $1,467 per annum,
This is similar to investing $1,467 of surplus farm income
in development.

Adding the additional cost does not invalidate the post

tax present value figure, The same cash flows are still

involved. The effect of increasing the base year expenditure
is tc reduce the figures for the additional expenditure before
tax and the additional expenditure after tax during physical
development, This is equivalent to reducing the actual
overdraft figure by the amount of the post tax income diverted
to development. These aspects are illustrated by tables

B1 and B2,

Table B1 is the actual computer printout of the example
previously mentioned. The base year surplus has been reduced
from $3,467 to $2,000 by adding an additional cost of $1,893
to the base year. The data in table B2 has been hand
budgeted using the actual base year surplus i.e..$3,467. The
reason for hand budgeting was to allow $1,467 of post tax
income to be used each year for financing development. This
enables a check to be made on the validity of the post tax
present value figure in table B1. Because of different
figures for total expenditure and taxation ($10,146 and $48
for B1 and $8,253 and $474 for B2) the figures in column

(10) and (11) differ. All other figures are identical.(u)

(3) And hence the level of personal drawings used in
calculating the present value,
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In table B1 the additional overdraft figure (column 5)

is equal to the added expenditure after tax (column 11) minus
the additional gross income (column 8),
i.e. additional overdraft = Tl = (=01 170 = $2,352(5)

In table B2 the additional overdraft figure has been
calculated in the same way except that from this figure has
been subtracted $1,467 which is available for financing

development.

$2,648 — (=$1,171) - $1,467
$3,819 — $1,L467
$2,352

i,e, additional overdraft

]

This is exactly the same figure as in table B1. Since these
figures are the same the overdraft interest incurred in year
one but which becomes chargeable in year two, is identical for
the two situations. Hence the total expenditure figures, the
taxable income figures (not shown) and the total tax figures,
are the same, This process is repeated throughout the
financial evaluation.

The additional overdraft and the additional cash surpluses
are the added profits from development, Since these are the
same the present values calculated by the computer (table B1)
and by hand (table B2) are also the same., Thus adding an
additional cost to the base year expenditure, in order to

divert post tax income from consumption to development, does

(4) This is not strictly true. The corresponding figures
do vary by one or two due to rounding errors in the
computer program,

(5) The actual figure shown is $2,353. The error of one is
a rounding error.
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not invalidate the post tax prescent value calculation.

Adding an artificial cost to the base year expenditure

B . 6
would, however, give an incorrect pre tax present value( )

calculation, because the added expenditurc before tax would be

incorrect.

(6) This is the profitability of the development programme to

the

nation.



Table Bl Actual Computer Printout
[

Year|Base Cumu- |Cumu- |AdditionaljAdditional | Tax |Additionali,Total |Added jAdded |[Overdraft
Year lative{lative|Overdraft |Cash Gross Expen-| Expen-| Expen-|Interest
Surplus|Over- |[Credit Surplus Income diture}diture| diturc

draft Before|After
Tax Tax

(1) | (2) (3) (4) (5) (6) (7) (8) (9) |(10) {(11) (12)

$ $ $ $ $ $ $ $ $ $ $

Base| 2000 - L8 10146

1 2353 = 2353 = - -1171 11375 1226 1181 -
2 L69k - 2341 - - - 140 12394 2245 2200 141
3 7141 - 2446 - - 570 13211 3062 3017 281
N 7569 = L28 - 1661 1563 12019 | 1870 | 1991 428
5 6513 - - 1055 666 2504 10976 827 1448 Lsh
6 k295 - - 2218 1299 3449 10126 | - 22 | 1231 390
7 2000 - = 2294 1356 34k49 9993 | =150 | 1155 257
8 372 - 2372 1415 3449 2855 =293 1076 120
9 2811 - 2439 1469|  34ho 9735 | =413 | 1010 -

Post Tax Prcsent Value $24,175

Payback Year 8

Incrcaze In Post Tax S

Drawings $ 2,439




Table B2 Hand Budgeted Comparison Of Data In Bi1
Year|Base Cumu- |Cumu- |Additional|j{Additional|Additional | Tax | Total |Added |[Added {Overdraft
Year lative| lative |Overdraft |Cash Gross Expen-}| Expen-~| Expen-|Interest
Surplus|Over- |Credit Surplus Income diture|diture|diture
draft Beforc|After
_ Tax Tax
(1) | (2) (3) (%) (5) (6) (7) (8) | (9) (10) | (11) (12)
$ $ $ $ $ $ $ $ $ $ $
Base| 3467 Ll 8253
1 2352 - 2352 = -1171 - 11375 3122 2648 =
2 4692 - 2340 - - 140 - 12394 4141 3667 141
3 7139 - 2447 = 570 - 13211 4958 LL 8L 281
4 7567 - 428 _ 1563 166 | 12019 3766 3458 428
5 6511 - - 1056 2504 666 [ 10976 | 2723 | 2915 L5
6 L293 - - 2218 3449 1299 [ 10126 | 1873 | 2698 390
7 1999 - - 2294 3449 1356 | 9993 | 1740 | 2622 257
8 374 - 2373 3449 1415 9855 1602 2543 120
9 2813 - 2439 3449 1469 9735 1482 2477 =
7Post Tax Present Value $24,175
Payback Year 8
Increase In Post Tax ;
Drawings $ 2,439 g




D1
APPENDIX D

GROSS MARGINS FOR BREEDING EWES AND DREEDING COWS
ON HOROWHENUA JTIILL COUNTRY

This appendix calculates the likely gross margins for a
breeding ewe and breeding cow on the Horowhenua hill country.
In determining the gross margins, average stock performances
recorded in the two surveys have been used, The result of
the calculations indicates that for the given assumptions,
bree .1g ewes are likely to be more profitable than breeding
cows, The degree of profitability will vary with individual
farms depending upon the stock performance obtained and with
the relative cattle and sheep prices. For farmers with high
calving percentages and low cattle losses it is possible that
breeding cows may be more profitable than breeding ewes, On
the majority of hill country farms however, the breeding ewe
will yield a greater financial return,

Determination of Gross Margins

Basic Data

(i) Breeding Eve

Lambing percentage 85 per cent
Wool Production ewe 8.5 lbs

lamb 2.0 1lbs

Deaths ewes 5 per cent
Ewe replacement rate cast—-for-age five years
Ewe equivalent one

(ii) Breeding Cow

Calving percentage 85 per cent
Deaths cows 6 per cent
Cow replacement rate cows culled as eight year olds

Ewe equivalent five



Prices

(ii)

Gross

Breeding Ewe

Wool $0.22.5 per pound
C.F.A. ewe $3.20

Store shorn lamb $4.00
Replacement ewe $6.,00

Cattle

Weaners $35.00

Cull cows $65.00
Replacement cow $80.00

Margin

(1)

Breeding Ewe

Gross Rcturns

10,0 1b wool at 22.5c per pound

.85 lamb at U4,

2125 C.F.A. ewe

Variable Costs

Shearing
Crutching
Animal Health
Deaths
Depreciation

Interest (7%)

Gross Margin per
Breeding Ewe

00

at 3,20

0.42

$2.80

$3.65

D2
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Breeding Cow

Gross Returns

.85 Weaner Steer at $35

.17 Cull cow at $65

Variable Costs

Supplementary feed (5 bales
of hay per cow at 50c
per bale)

Animal Health

Deaths

Deprcciation

Interest (7%)

Gross Margin per Breeding
Cow

Gross Margin per Ewe
Equivalent

D3

29.75

11.05

$40, 80
2050
0.80
L"'80
13,66

5,60 £ .95

$13.44

$ 2.69

On a per ewe equivalent basis the gross margins are:-

Breeding ewe $3.65

Breeding cow $2,69



APPENDIX E

THE COST OF CLEARING WEEDS ON THE HOROWHENUA IIL.LL COUNTRY

The development of unproductive hill country involves

clearing the land of one or more¢ major weeds. These weeds
include gorse, fern, tauhinu and manuka scrub., Some areas
of native bush can also be successfully cleared, It is

necessary to know the cost involved in clearing weeds in order
to give some priority to the allocation of capital. Capital
is one factor which limits land development. It must
therefore be allocated to processes which give the greatest
return from its use.

This appendix lists land developnient methods used on the
Horowhenua hill country. Costs are assessed on both a per
acre and a per ewe equivalent increase basis, The costs
given were those ruling in 1969/70.

1 Dense Tauhinu

The tauhinu can either be cut and then burnt or burnt
standing. Both methods have been successfully used.
Cutting increases the cost but may be preferable in some areas
where tauhinu reinfestation is a problem and in some seasons
when poor burns are likely, Burning is carried out in the
autumn after which the area is oversown with a suitable
(=)

seed mixture and six hundred weight (6 cwt) of molybdic

(1) Up to eighty per cent of the tauhinu is likely to be burnt.,

(2) Seed mixtures will wvary according to individual farmers
preferences, However, a suitable seed mixture should
3 include a high proportion of clovers and some grass seed
e.g. crested dogtail, to supplement low fertility natural
grasses. Rye grass is the most desirable grass species
to have in a new pasture but establishment from oversowing
on this class of hill country has not been good.
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(3)

superphosphate per acre,

In the spring 4 cwt of superphosphate is applied
followed by annual applications of maintenance fertiliser,
Any regrowth tauhinu is cut or pulled by hand at wvarious
intervals.

An initial increase in carrying capacity of 2.5 ewe
equivalents (E.E.) per acre is possible.(u)

Development Costs

Dollars Per Acre

Fencing 8.00
Cutbing!?) 2,00
Seed 5.00
Fertiliser 17.00
Stock 15.00
Cost per acre $47.,00

Cost per ewe equivalent increase $18.80

E2 Manuka Scrub

Depending on the topography the manulka scrub can be

either cut by hand or with a flail chopper.(6) The manuka

(3) The initial fertiliser application should be molybdic
superphosphate as the majority of hill country is
molybdenum responsive, This is especially true of
areas covered with tauhinu.

(4) The increases in stocking rates are those actually
obtained in the first two years by hill country farmers
in the Horowhenua region, Individual farmers may
obtain higher or lower increases because of seasonal
influences e.g. drought or managerial ability,.

(5) This figure is the cost of cutting unburnt tauhinu,

(6) This tractor drawn machine consists of a series of
rotary blades which cut and crush the manuka,
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is then burnt and oversown in the autunm with seecd and 5 cwt
cf molybdic superphosphate, In the spring another 3 cwt
of superphosphate is applied followed by annual maintcnance
applications,

Initial stocking rate increases of 2,5 E.E, per acre

have been achieved within two years,

Development Costs

Method One - lland Cutting

Dollars Per Acre

Cuttiung 20,00
Fencing 8.00
Seed 5.00
Fertiliser 13.60
Stock 15.00
Cost per acre ;g:TES
Cost per ewe equivalent increase $24.,64

Method Two - Machine Cutting

Cutting and crushing 5.00
Fencing 8.00
Seed 5.00
Fertiliser 13.00
Stock 15.00
Cost per acre $46,60
Cost per ewe equivalent increase $18.64

E3 Fern

Dollars Per Acrc

There are two methods of clearing land infested with

(7)

bracken fern and water fern. The difference in the two

(7)

Sometimes known as hard fern,
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approaches is related to the extent to which the vegetation
has been burnt in the past. If the vegetation has not
previously been burnt the most effective method is burning
in the autumn followed by oversowing with seed and 5 cwt of
molybdic superphosphate. This is followed by another 3 cwt
of superphosphate in the spring. Quicker establishment of
pastures occur from this method than from crushing with
cattle and then oversowing. llowever, the latter method is
prefc.red on areas which have been frequently burnt in the
past,.

Increases of 2.5 E.E., per acre have been achieved in two

years.

Development Costs Dollars Per Acre
Fencing 8.00
Fertiliser 13.00

Seed 5.00

Stock 15,00

Cost per acre $41.30

Cost per ewe equivalent increase $16.52

E4 Scattered Bush

The area to be developed is fenced off and cattle used
to clear the under growth and break down some of the smaller
bush.(8) In the autumn the bush is burnt and oversown with

7 cwt of molybdic superphosphate and a suitable seed mixture.

(8) To be successful it is necessary to graze cattle hard.
This can result in high losses. Individual farmers
may prefer to cut more bush and graze cattle more
leniently.
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The unburnt bush can be cut with a slasher or chainsaw,
In the spring 3 cwt of superphosphate is applied and
thereafter annually,

An initial increase in carrying capacity of 1.5 E.E.

per acre is possible after two years.(9)

Development Costs Dollars Per Acre
Fencing 8.00
Cutting 6.00
Fertiiiser 17,00
Seed 5.00
Stock 9,00

Cost per acre $45.,00

Cost per ewe equivalent increase $30.00

E5 Dense Gorse

The author was unable to obtain detailed financial costs
for the clearing of dense gorse in the survey area, Hence
the costs shown are estimated costs,

A small area is fenced off and burnt in the autumn.

The burn is then oversown with seed and 6 cwt of molybdic

superphosphate per acre, In the spring 3 cwt of superphos-
phate is applied, The area is stocked in a way which allows
the clover to establish over the winter, The stocking rate

is then increased in the spring in order to control the

(10)

regrowth gorse. Follow up sprays commencing in the

(9) This lower initial increase is due to lower natural fertility,

(10) A better result will be obtained with wethers but these
are less profitable than ewes, If blocks are small
enough and the ewe numbers high enough there may be
sufficient dry ewes and hoggets to provide the necessary
stock concentrations,
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second year are necessary to kill the regrowth not controlled
by the stock.
Initial increases of 2.5 E.E. have been recorded within

two years.,

Development Costs Dollars Per Acre
Fencing 8.00
seeal?) 10.00
Fertiliser 15.00
Stock 15.00
Spraying(12) 36.00
Cost per acre . $84.00
Cost per ewe equivalent increase $33.00

Table E1 gives a summary of development costs associated
with the removal of weeds on the Horowhenua hill country.
The table indicates that land covered in fern is the cheapest
land to develop while land covered in dense gorse is the most
expensive, Arcas of bush and gorse should only be developed
after land has been cleared of fern, tauhinu and manuka.

Table Ei ILand Development Costs

Development Of Cost Per Initial E.E, Cost Per E.E,
Acre Increase Increase
Dense tauhinu 47,00 2.5 18,80
Manuka scrub (1)61.60 2.5 24, 64
(id) 46.60 2.5 18,64
Fern 43,30 2.5 16.52
Bush 45,00 =5 30,00
Dense gorse 84.00 2.5 33.60

(11) Spraying kills the clover plants and a second oversowing
is often required.
(12) This allows for spraying of the gorse over several years.
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THE PRESENT VALUE MIFASURE OF PROFITABILITY

This appendix outlines the present value measure used to
determine the profitability of future development. An
evaluation of profitability is necessary in order to:

(i) determine whether the combination of inputs
comprising the development programme is likely to
be profitable.

(Li) determine which of the alternative development

programmes is the most profitable.

Farm development can be regarded as a continuous input(1)

continuous output process. Inputs of capital are followed by
cash returns in one or more succeeding years., The flow of
benefits usually takes the form of gross output. This commences

some time after the initial input and continues for a varying
period into the future. The flow of costs generally consists
of a heavy initial investment and a flow of operating costs.
The stream of benefits and costs can be brought to a
comparable basis by using compound interest techniques.(z)

All values can either be compounded forward to a certain point

(1) While many inputs in farm development can be applied in a
single time period e.g. fencing, others can be regarded as
self generating and capable of improvement to a higher
productive capacity with the passage of time, In
addition management and biological factors could well
dictate an ordered sequence of investment over several
time periods,

(2) The rationale for the use of compound interest is that any
specific development programme ties up resources which
could have been used for alternative investment.
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in time or discounted back to the present.(j) Usually the

latter method is employed using a selected rate of interest.(“)
Benefits from investment occur in the form of income and

capital gains., Allowance has to be made for capital gains

and this is usually done by capitalising the post development

surplus. The present value measure is then defined as the

sum of the discounted additional surpluses during development

plus the discounted additional surpluses after development,

cal mlliled @H the S@lleeded BEe OF Hibenclis 2

F1 Calculating Present Value

For calculating the present value of a development

(6)

programne, a basc year (with its fixed relationships between
inputs and outputs) is used as a bench mark. The variations
from this are imputed as the benefits and costs associated

(7)

with the development programme,

(3) Both methods will provide exactly the same answer to such
questions as "is the investment a profitable one?."

(4) The rate selected tends to be a value judgement and is
usually the current rate of interest. WVhere a large
amount of uncertainty is present the discount rate is
often adjusted (i.c. increased) to allow for this in
value terms,

(5) An alternative approach is to solve the streams of benefits
and costs for the internal rate of return. For a particu-
lar investment this is defined as the rate of interest at
which the present value of gross revenues and present
values of expenditures are equal, i.e. net present value
is zero. The investment with the highest internal rate
of return is, however, not necessarily the most profitable.

(6) A base year represents the management of the farm
immediately prior to development.

(7) The present value method is essentially studying two
situations; one in which development has not occurred and
one where development has been carried out. The
undeveloped situation is used as the base for comparing the
developed situation.
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There are four major steps in calculating the net present

valuc.(8) These are:-
(i) determining the pre-development cash surplus
situation,
(ii) estimating deveclopwment inputs and costs, the input
levels and the profits during the development period..
(iii) calculating the post development cash surplus.
(iv) defining the additional profits due to development.
The method of determining the precsent value can bc
illustrated by means of a hypothetical example. Consider a
development programme that runs for five years with the post
development situation being reached in year six. Assume that
prior to development the annual cash surplus is $2,000 and
during development cash surpluses of $1,000, $1,000, $1,500,
$1,800 and $3,200 are recorded. After development has been
completed the cash surplus increases to $3,500,
Given that the pre-development cash surplus is $2,000 then

the additional profits(9) that occur during development are

-$1,000, -$1,000, -$5,000, -$200 and $1, 200, After
development has been completed the additional annual profit

resulting from development is $1,500 ($3,500 - $2,000),

In order to determine the present value it is necessary

(8) The present value of an investment can be expressed either
as a capital sum, in which case it is known as the net
present value, or as an annual payment where it is called
the annuity payment from the investment,

(9) The additional profits that occur as a result of develop-
ment will either be positive or negative depending upon
the relative significance of the additional revenue and
costs that occur during development,
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to bring these profits to a comparable time basis., This is
achieved by discounting with a specific interest rate.
The present value (P.V.) formula for profits occurring

during development is given by -

PRV S bt n-1
§£1 Vi
= :
(1+r)1
where ?-Z-,—_ the sum of
n = number of years of the development programm:
r = discount rate expressed as a decimal

Vi = development cash profit in the ith year of development.
For the example given, the present value is:
P, v, = - 1,000 - 1,000 -5,000

(1 .06)1 * (1 .06)2 ¥ (1 .06)3

~200 1, 200
* r —

(1 .06)" (1 .06)°
= $-1,515

The present value formula for the post development profits

(v)(19)

is: =
PV, =V 1
e e——
(n-e) r (14 r)n_'1

For the example:-

P.V, $1, 500 1

.06 " (1-‘-.06)5

$18, 680

(10) This formula assumes that the additional profit continues
indefinitely and that it remains constant.,
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In general terms the present value formula for the
entire stream of development cash profits is:-
Net present value = n-1

- E Vi A% 1

i=1

e e

(1er)* r (o)™

For the example given the net present value equals -

-$1,515 2 $18,680 = $17,165

Taxation has been ignored in this example. The present
value determined indicates t~ value of the development
programme to the nation.(11) The present value obtained when
taxation is considered is the present value of the post tax
added cash profits. This represents the value of the
development programme to the farmer,

F2 Problems Involved In Calculating Present Value

A number of problems arise in using the present wvalue
measure., These problems include formulating the correct base
yvear and post development situation, specifying an appropriate
discount rate and selecting future costs and prices.(12) The
difficulties involved create doubts about the validity of the
figures obtained, The present value figure will only be
correct if the development programme is implemented exactly as
specified and all assumptions hold true. In a dynamic

agriculture this is unlikely to happen. Emphasis should

(11) A development programme which is profitable to the nation
can be unprofitable to the farmer. This is Pecause
taxation can claim more than 100 per cent of the post
tax profits. Holden (6) and Cartwright (9) have given
examples of this.,

(12) A discussion of these and other problems associated with
the present value can be found in (34),
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therefore be on the relative magnitude of the figure rather

than the exact figure,.

Solomon (35) has summarised the inadequacies of the
present value as a measure of profitability. He has stated
that the theoretically correct measure of present value is so
unstable with respect to project life and return of a project
that simple measures such as Payback which does allow for
obsolescence, technical change and uncertainty of the future
may be just as useful in real world investment decisions.,

Use of the present value measure does, however, reflect
the size of the project and provides a project ranking.
Alternative uses for money necessitate the selection of an
opportunity cost of capital and the measure recognises the
subjective time preference of people for money. The measure
also allows for income and expenditure streams which fluctuate
over time, For these reasons it is a better measure of

profitability than ratio measures, such as Return on Capital,

or the Payback measure which fail in respect to one or more of

these criteria.
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APPENDIX G

SUPPLEMENTARY EVALUATION DATA FOR REPRESENTATIVE FARM F

This appendix contains additional evaluation data from

the three development programmes analysed for representative

farm F, The data is contained in tables which are self
explanatory. Data in tables G1, G2, G3, G4, G7 and G8 augment
sumnary data in chapter six, Data in tables G5, G6, G9 and

G10 indicate the effect of the fertiliser subsidy on develop-

ment programmes two and three,



Table G5l Programme One - Annual Overdraft Requirements and Interest Charges For Various
Equity Levels

Development Annual Overdraft Cumulative Overdraft| Overdraft Interecst

Year
$ $ $
E8 E7 E6 E5 ES8 E7 E6 E5 E8 E7 E6 ES5

1 1555 | 2242 | 3007 | 3400 | 1555 | 2242| 3007| 3400 - = = =
2 2066 | 2795 | 3606 | 4038 | 3622 | 5037 | 6613| 7423 93 134 180 204
3 3362 | 4134 | 4ook | 5468 | 6985 | 9172[11607 12858 217 302 396 Lis
4 2891 | 3710 | 4621 | 5139 | 9877 112882[16229|18012 419 550 696 771
5 4+ 651 14 800 | 1219 | 9225 [12896|17029|19166 592 772 973 {1081
6 1441 |4 772 4+ 1 4o3 | 7784 [12123]17028|19483 | 553 | 773 [ 1021 [1149

Ar)



Table G2 Programme One - Post Development Data
Equity Gross Income Total Cash Taxable Taxa ;ion Post Tax
Expenditure( 1) Lncome Cash Surplus
$ $ $ $ $

E10 16,469 11,086 7,088 1,883 5,383
E8 16,469 12,125 6;206 1,466 L, 344
E7 16,469 12,627 5,780 1,281 3,842

E6 16,469 13, 141 5,325 1,093 3, 266

E5 16, 469 13,665 4,812 897 2,804
Note -

(1) Does not include personal drawings.
is available for personal drawings.

The post tax cash surplus

is the sum which

£9



Table G3

Programme Two - Annual Overdraft Requirements and Interest Charges For Various
Equity Levels
Development Annuai Overdraft Cumulative Overdraft Overdraft Interest
Year
$ $ $

ES8 E7 E6 E5 E8 BY E6 E5 E8 E7 E6 E5

1 2350 | 3037 | 3802 | 4195 2350| 3037! 3802 4195 B - = =
2 2339 | 3067 | 3878 | 4289 | 4690| 6105| 7681| 8484 141 182 228 251
3 244 | 3216 | 4075 | 4516 | 7134} 932111757 |13001 281 366 L60 509
L Los | 1124 | 1988 | 2456 | 755910446 13745[ 15456 L28 559 705 780
5 -+1058 |4-401 379 726 | 6501 10004 |14124]16182 Ls3 626 '82u 927

Uk



Table G4

Programme Two -

Post Development Data

Equity Gross Income Total Cash Taxable Taxal Lon Post Tax

Expenditure(1) Income Cash Surplus
$ $ $ $ $
E10 15,645 9,932 7,0 28 1,008 5,463
E8 15,645 10,953 6,212 1,469 L, Li
E7 15,645 11,948 5p 592 1,277 3,946
E6 15, 645 12,018 5,298 1,082 3,375
E5 15, 645 12,478 b, 777 884 2,916
No_te._

(1) Does not include personal drawings.
is available for personal drawings.

The post tax cash surplus is the sum which

<D



Table G5

Programme Two - The Effect Of The Fertiliser Subsidy on 4nnual

Overdraft Requircments

Development Year
. Base Post
Equity - 1 2 B L 5 Development
Value of the Fertiliser
Subsidy (%) 365 (| 515/} 665 || 795 | 665 | 4eo 400
Reduction In Overdraft
($)| E8 515 | 684 | 787 | 425 ;
E7 N.A.[ 515 | 696 | 787 | 626 N.A.
E6 5851 69i6s |73 1| 71 | %9 ;
Increase In Cash
Surplus ($) E8 L3k 219
E7 Lsh 227
E6 120 237
Reduction In Overdraft
Interest ($)| E8 ) ) 310 22| 120] 156 )
E7 NA. | (NAL 39 72l | vEe il 157 ;N.A.
E6 31 72 ||| 120 || mi63 )
Increase In Taxation($)| ES8 118 12 174 | 234 180
E7 98 205 | 219 174
E6 78 68 | 179 o3

Note -

31; N.A. denotes non applicable.

99D



Table G6 Programme Two - The Effect Of The Fertiliser Subsidy On The Profitability
Of Development

Equity Base Yeaf Present Value Maximum Overdraft Payback Increase In
Post Taxki) (year) Post Tax Cash
Cash Surplus A B C A B C A B C Surplus

$ $

E8

Subsidy 2000 297601 26430]| 23581 5137 | 5172 5199 | 7 i T 1193

No Subsidy 2000 241751 2113618542 7559 | 7635]| 7702 8 8 8 974

E7

Subsidy 2000 203701176561 14853 7830 | 7899 | 7969 9 9 9 1256

No Subsidy 2000 14512112045 9929| 10446 |10548 [10641 | 11 11 12 1029

E6

Subsidy 2000 9312| 7233| 5443111641 111132 {11227 | 13 14 14 1335

No Subsidy 2000 - 14124 * j -

Notes -

(1) Used as the level of personal drawings in calculating profitability.

(2) * Denotes payback not achieved within nineteen years.

(3) A = 6.0 per cent interest.
B = 6.5 per cent interest.
C = 7.0 per cent interest.

LD




Table G7 Programme Three - Annual Overdraft Requirements and Interest Charges For
Various Equity Levels
iDevelopment Annual Overdraft Cunmlative Overdraft Overdraft Interest
Year
$ $ $

E10 E8 E7 E6 E5 E10 ES8 E7 E6 E5 E10| E8|{ E7| E6| E5
1 862 | 2313 | 3000 | 3765 | 4423 862 2313 3000| 3765| LL423 o= = - - -
2 2223 3766 | LL49oLk | 5305 | 6003|30856 60791 7494 9070 (10426 511138} 180| 225] 265.
3 916| 2533 | 3305 | 4165 | 49Ok | LOO1 8612110799 (1323515331 185|364 4L49]| 544|625
4 +1539|+177 511 | 1297 | 2038 | 2462 8435111310 |14532|17369 240 |516] 648] 7941919
> +2923|+1652 [+1071 |+ 287 349 L61 6783110239 14245117719 147|506 678 872042

8D




Table G8 - Programme Three - Post Development Data

Equity Gross Income Total Cash Taxable Taxa .ion Post Tax

Expenditure(1) Income Cash Surplus
$ $ $ $ $

E10 1551153 RS 6,598 1,642 5,192

E8 15,133 10, 991 5,681 1,238 4,1k40

E7 i5p 138 11,499 5, 241 1,060 3,632

E6 15,133 12,084 L,767 880 3,047

E5 15,133 12,562 L, 246 698 2,571
Note -

(1) Does not include personal drawings.
is available for personal drawings.

The post tax cash surplus

is the sum which

69



Table G9 Programme "“Three — The Effect of The Fertiliser Subsidy On Annual Overdraft

Requirements
Development Year
Equi tv Base Post
~q y Year 1 2 3 L 5 Development
Value of the Fertiliser
Subsidy (%) S5 565 | 665 | 700 | 490 | 390 L15
Reduction In
Overdraft ($)| E& ) 565 | 699 | 776 | - -
E7 NA.| 565 | 699 | 776 | 480 - N.A.
E6 565 | 699 | 776 | 49O =
Increase In Cash
Surplus ($) E8 246 - - - Ls0 | 328 237
E7 265 - - - - 348 247
E6 287 = = = - 357 259
Reduction In
Overdraft ’
Interest ($)| ES8 ) 34| 76 122 | 150
E7 NGA, 34 76 | A23 | 154 N.A.
E6 34 76 1123 | 153
Increase In
Taxation ($)| EB8 119 = - = l1621 212 178
E7 100 - - - 133 | 193 168
E6 78 - - - 115 | 186 156
Note -
315 N.A, denotes non applicable.

oLD



Table G10 Programme Three - The Effect of the Fertiliser Subsidy

on the Profitability

Of Development

(1) Used as the level of personal drawings during development.

(2) ¥ Denotes payback not achieved within nineteen years.

(3) 6.0 per cent interest.
6.5 per cent intcrest.

A
B
C 7.0 per cent interest.

Equity Base Yeaf Present Value Maximum Overdraft Payback Increase In
Ploe@ Tzse Ul $ $. (year) Post Tax Cash
Cash Surplus Surplus

$ A B C A B C A B C $

ES8

Subsidy 2000 25605 (22628 {20085 6572 | 6605| 6639 7 7 7

No Subsidy 2000 19970 17273 (14967 8620 | 8663| 8706 9 9 9 673

E7

Subsidy 2000 16089 {13709 11672 8702 | 8812 8961 10 |10 [ 10

No Subsidy 2000 10006 | 7885| 6063 | 11321 [11420([11520 13 |13 113 723

E6 ,

Subsidy 2000 L5881 2788] 1261 | 12009 1211212216 16 117 | 17

No Subsidy 2000 - 14539 -

Notes -

LLD
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APPENDIX H

SUPPLEMENTARY EVALUATION DATA FOR REPRESENTATIVE FARM G

This appendix contains additional evaluation data which
augments data discussed in the first part of chapter seven,
The data is contained in tables which require no further

explanation.



Table H.1 Representative Farm G - Annual Overdraft Requirements and Interest Charges
FFor Various Equity Levels

Development Annual Overdraft Cumulative Overdraft Overdraft Interest
Year
$ s $
E9 ES8 E7 E6 E9 ES E7 E6 E9 ES8 E7 E6
1 1623 | 1929 | 2247 2565 1623 1929| 2247 | 2565 E = = =
2 2317 | 2642 | 2979 | 3316| 3940 | 4571| 5226| 5881 97 115 134 153

L775 | 5118 | 5476 | 5833| 8715| 9690{10702|11714 | 236 204 318 352
2666 | 3030 | 3409 | 378711381 |12720({14111]15502 | =22 581 642 702

836 1192] 1571 | 196112219 (13912]15683|17463 | 682 763 846 936

(o) NN O) SR S W)

+691 |+364) +17 34011572 |13548{15666|17803 | 733 834 9Lt1 11047

cH



Table H-2 Representative Farm G - Post Development Data

is available for persoral drawings.

Equity Gross Income | Total Cash | Taxable Taxation Post Tax
Expenditur£1) Income Cash Surplus
$ $ $ $ $

E10 13, 354 9,319 b,722 768 3,935

E9 13, 354 9,631 b, 551 710 37733

ES8 13,354 9,874 L4, 367 6L47 3, 480

E7 13, 354 10,030 b,178 585 3,224

E6 13,354 - 10,385 3,990 522 2,969

N_o_'t_;_e_ -

(1) Does not include personal drawings. The post tax cash surplus is the sum which

CH



Table H3 Representative Farm G - The Effect of the Fertiliser Subsidy on the Profitability
of Development

Development Year
B4y Base : Post
Year 1 2 3 L 5 6 Development
Value of the Fertiliser
Subsidy ($) 160 350 | 350 | 460 | 515 | 460 | 460 460
Reduction In Overdraft
($) E10 322 369 | 502 | 586 | 448 =
E9 ; 335| 370 | 503 | 587 | 448 | - g
B8 N4+ 350 | 371 | 503 | 588 w77 | - Jpicnse
E7 350 | 371 | 503 | 589 | 515 - g
Increase In Cash
Surplus (%) E10 122 - - - - - | 396 295
E9 126 - - - - - | 4o6 300
ES8 126 - = = = = X 304
E7 126 - - - - - | 441 306
Increase In Taxation($) E10 38 28| - =1 = | 1] oy 165
E9 34 15| - - = 119 | 189 160
ES8 34 - - - - 92 | 174 156
E7 34 - = = = 54 1 159 154
Reduction In Overdraft
Interest (%) E10 i ) 19| 42| 71| 107 | 134 ) -~
E9 )NA )NA' 20| 42} 72| 107 {135 )N N =
E8 g' ’ ; | =0} U3} 784 109 § 937 g o
E7 ) ) 21 431 741 109 | 140 )
Note -

1 N A Adenoteces nomn avnlidicecable . e



Table H4 Representative Farm G - The Effect of The Fertiliser Subsidy On The Profitability

Of Development

Equity Base Year Present Value Maximwn Overdraft Payback Incrcase In
Post Tax(1) (yearL____ Post Tax Cash
Cash Surplus A B C A B C A B C Surplus

$ $

E9

Subsidy 2000 15422112911 ]10766| 9977110080{10154 | 11 12 | 12 1274

No Subsidy 2000 ‘9145 6949| 5056(12220112348|12473 | 14 13 1% 1100

ES8

Subsidy 2000 10594 | 8341 641L4|11622[11741[11622| 14 14 14 1290

No Subsidy 2000 3846 - - 13912{14060) 14206 | 18 * * 1116

E7

Subsidy 2000 5211 | 3210| 1545|13366|13501{13637 | 17 17 18

No Subsidy 2000 - 16314 * 1130

Notes -
§1§ Use
2 * P
3 A =6
B =6
C =17

ayback is not
.0 per cent
.5 per cent
.0 per cent

d as the level of personal drawings during development
achieved within nincteen yecars.
interest.
interest.
interest.

in calculating profitability.

GH
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APPENDIX I

SUPPLEMENTARY EVALUATION DATA FOR REPRESENTATIVE FARM A

This appendix merely contains supplementary evaluation
data from the analyses of the development programme devised
for representative farm A, The data, contained in tables,
augments and substantiates statements made in the second part

of chapter seven,



Table TI-1 Representative Farm A - Annual Overdraft Requirements and Interest Charges
F'or Various Equity Levels

Development Annual Overdraft Cumulative Overdraft Overdraft Interest
Year
$ $ $
ER E7 EG E8 E7 EG" E8 | E7 EG
1 937 1396 1370 937 1396 1370 - - -
2 364 845 804 1301 2241 2174 56 83 82
3 83 579 5473 1384 2820 2711 78 134 131
h + 358 133 69 1026 2953 2780 83 169 180
Notes -

(1) * Personal drawings for E6 equal $1,232.

cT



Table I-2 Representative Farm A - Post Development Data
Equity Gross Income Total Taxation Post Tax
(1) Cash Surplus
Expenditure
$ $ $ $

E10 12, 887 8,662 1,122 L, 225

E8 12, 887 9,488 838 3,399

E7 12,887 Ol 912 722 2,975

E6 12, 887 10,587 539 2, 300
Note -

(1) Does not include personal drawings.
available for personal drawings.

The post tax cash surplus is

€T



Table I-3 Representative Farm A —~ The Effect Of The Fertiliser Subsidy on Annual
Overdraft Requirements
Equity Base Year Ycar Year Year Post
Year One Two Threce Four Development
$ $ $ $ $ $
Fertiliser Subsidy
($) 325 400 k25 450 475 500
Reduction In Annual
Overdraft ($) E8 307 323 83 =
E7 gNA« 316 347 370 133 N.A,
6 71 80 103 69
Increase In Cash
Credit ($) E8 247 - - 266 352 313
E7 256 - - - 235 323
E6 259 - - - 34 334
Reduction In Overdraft
Interest ($) E8 ) ) 12 32 55
B §N.Ao ;N.A. 19 e Bl N.A.
E6 ) 5 9 16
Increase In Taxation
(%) E8 78 93 114 188 178 187
E7 69 84 97 120 168 177
E6 66 70 90 96 128 166

Note -

(1) For E6 personal drawings arc allowed

to increase by $259

iceo from $1,232 to $1,Ll'910

T



Table I4 Representative Farm A - The Effect of the Fertiliser Subsidy on the Profitability
of Development

Equity Base Year Present Value Payback Maximum Overdraft Increase In
Post Tax (1) (year) Post Tax Cash
Cash Surplus A B C A B C A B C Surglus

E8

Subsidy 2000 227741 20630|18798 L 4 4 667 669 671

No subsidy 2000 1746215712 14240 5 5 5 1984 | 1392 | 1395 978

E7

Subsidy 2000 15633| 14009| 12624 6 6 6 1789 | 1799 | 1809

No Subsidy 2000 10687| 9416| 8330 7 8 8 2792 | 2817 | 2842 1012

E6

Subsidy 1491 12752|11320| 10097 7 7 7 2466 | 2480 | 2493 Az

No Subsidy 1232 11420(10080| 8935 7 7 7 2791 | 2816 | 2842 1068

Notes -

(1) Used as the level of personal drawings during development in calculating
profitability in terms of -2 present value.

(2) A = 6.0 per cent interest.
B = 6.5 per cent interest.
C = 7.0 per cent interest.

1
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