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CHAPTER ·1 

INTRODUCTION AND THESIS GUIDE 

1.1 Introduction 

Wairoa County, which lies over the boundary of Hawkes Bay and Gisborne 

land Districts, on the east coast of the North Island, covers 878,700 acres. 

This area includes 654,000 acres of steep hills and high plateau land. 

Substantially similar hill . country, estimated to cover 525,000 acres, lies 

outside the northern and south western County boundaries.1/ The locations 

of these areas are shown in the map in Figure 2.1. 

Farming in the County is predominantly pastoral. This area of more 

than half a million acres of hill country clearly warranted a farm manage-

ment study, since little was known about the possible increases in product-

ion, the farming problems on which further research was needed, or the 

requirements for the additional resources, extension activities and 

incentives necessary for the attainment of potential production increases. 

A farm management study of Wairoa County was originally suggested by 

the executive of the East Coast Farmers' Fertiliser Co.Ltd. On being 

approached, farmer organisations in the County expressed interest and 

support for. the proposed study. 

Subsequently, the New Zealand Department of Agriculture became concern-

ed with the study ~d ag~ed to sponsor it by providing the author's salary, 

accommodation, and transport. Work on the study commenced in April, 1965. 

1. Areas of land classes were derived from maps found in reference ~1_7. 
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The original proposition called for a study of all farming in Wairoa 

County. There is, however, a distinct difference between the dairy and 

fat lamb farming systems followed on the flat and rolling areas, and the 

management of. sheep/cattle breeding farms on the steeper hill country. 

It was decided to carry out a reasonably comprehensive study of the 

hill country farming; rather than make a more superficial appraisal of all 

farming systems in the County. 

1.2 Objec~ives of the StudY-

The study had three main obje.ctives. The first was to estimate the 

potential production of the hill country in Wairoa County. The second was 

~o clarify any technical or managerial farming problems which might justify 

further r esearch. The third was suggestion of a regional development scheme 

to achieve the potential production suggested by the survey. A study such 

as this should be regarded as only the first s~age of a continuing programme 

aimed at increasing production and, therefore, this thesis can do no more 

than report the results of the study and suggest subsequent activity for 

consideration. 

The first step in estimating potential production levels was to obtain 

an understanding of the farming environment, which involved the natural 

features of climate, topography and soil types, and also of the auxiliary 

services 1 including topdressing, transport, credit, farm supply firms and 

farm advisory services, Secondly, current farm management practices were 

studied, includin~ levels of production and incomes, and the nature and 

impor tance of technical proG.-:.~c !::i c::-1 problems. Thirdly, the efforts being 
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made by farmers to increase production, and the development methods in use, 

were reviewed. Information on the apparent attitude of farmers to increasing 

production, farm investment, and borrowing, inevitably resulted from the 

study. While discussion with farmers gave some indication of these attitudes, 

the writer did not pretend or indeed attempt, to obtain a full understanding 

of them. 

Identification of some technical problems suggested the need for 

further research projects. 

the body of the thesis. 

Exact details of these proj ects are given in 

As a final 8tep in estimating potential production levels, the writer 

considered the results of experiments and farmer innovation outside the 

County. This review suggested that several techniques not currently in 

general use in Wairoa could be applied to increase production on Wairoa hill 

country. 

The first two objectives sought to assess the feasibili~y of increasing 

production in Wairoa County. The third objective was to identify the steps 

necess ary to attain these production increases. In an exercise of this 

nature an assessment of the expected profitability of increasing production, 

is obviously crucial. These estimates were made in two ways. Development 

programmes that had actually been followed by farmers were evaluated. 

However, none of the observed case programmes were approaching what the 

author believes to be the potential level of production. In addition, the 

author believes that profitable improvements could be made to the programmes 

actually being followed. Hence, a hypothetical farm development programme 

was constructed and evaluated. In each cabQ 1 profitability was estimated 
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both before and after tax thus allowing a comparison of the expected profit-

ability to individual farmers, with benefits to the Nation. 

Estimates of the additional resources necessary for the County, as a 

whole, to attain the potential increases, and the drawing up of a development 

scheme suggesting further research and extension work, completed the study. 

1.3 Sources of Information 

The study ~ . s based upon an interview survey of two groups of farmers in 

the County. Survey techniques and results are discussed in Chapter 3. 

Information allowing an understanding of the farming environment was 

obtained from the sources indicated in Table 1.1. 

Table 1.1 Sources of Background Information 

' 

Information Source 

Natural FeatureA Soil Bureau (D.S.I.R.) 
N.Z.Meteorological Service 

Land Use N.Z.Dept. of Lands & Survey 

Land Tenure N.Z.Valuation De.:Q_artment 

Transport Services N".Z.Transport Department 

State Development Finance N.Z.Dept. of Lands & Survey 
State Advar~es Corporation 

General Information N.Z.Department of Agriculture 
East Coast Farmers' Fertiliser 

Co. Ltd. 
Swift (N. Z.) Ltd. 
Cookson Air Services Ltd. 
Banl;.s 
Stock and Station Agents 
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Information which proved useful in estimating potential production levels 

was obtained from the supervisors of Department of Agriculture Soil Conservation 

farms at Tangoio and Waerenga-o-kuri. 

References are made throughout the thesis t o papers and publications which 

have been helpful and instructive t o the writer. 

1.4 Thesis Guide 

This section outlines the contents of the remaining chapters in the thesis. 

The hill country farming environment of Wairoa County is described and 

discussed in Chapter 2. Chapter 3 is devoted t o a discussion of the place of 

farm surveys in farm management research, and includes a review of the 

literature on survey techniques and experience. This chapter also describes 

the procedure used in carrying out the Wairoa Survey. 

Chapter 4 contains a resume of production and incomes on Wairoa hill 

country farms. The chapter begins by reporting the tenure arrangements, 

topography, and land use f ound on farms in the Survey, and a section is devoted 

to farm l abour in the County. Later sections examine stocking rates, 

production levels, incomes, and capital structures, and the chapter concludes 

with a review of recent production increases in the County and farmer's 

attitudes to increasing production. 

The managerial aspects of hill country farming in Wairoa are discussed in 

Chapter 5. Attention is first f ocussed on management practices used to sustain 

production levels, but the discussion subsequently passes to the management 

practices used by Wairoa farmers t o increase production. The chapter concludes 

with a review of high production on hill country outside Wairoa County. 

The first part of Chapter 6 introduces the concept of farm development 

programmes and discusses the importance of evaluating them. This is followed 

by a description of the actual procedures used to evaluate the development 

programmes appearing in later chapters. Chapter 7 contains descriptions and 
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evaluations of the development programmes undertaken by five farmers in Wairoa 

County, while Chapter 8 proposes a 'model' development programme for developing 

Wairoa hill country. The latter programme is, in fact, a summary of the 

author's preferred development techniques. The mode l programme is evaluated 

over ranges of prices and costs by means of derived 'budgetary reaponse 

functions'. To the author's knowledge, this analytical technique has not 

previously been used. 

Chapter 9 examines the impact of taxation on the profitability of 

developing hill country. The author's estimates of potential production 

increases in Wairoa County and adjacent districts, are presented in Chapter 10. 

The extra resources required t o a ttain and sustain the potential are also 

estimated, and the chapter contains a r ough assessment of the overseas exchange 

that New Zealand is foregoing by not developing Wairoa County. 

The important findings of the study are summarised in Chapter 11. 

Throughout the ensuing chapters, references t o the bibliography are 

made thus: [" 9.7 • 



7 

CHAPTER 2 

WAIROA COUNTY 

2.1 Introduction 

This chapter describes the features of Wairoa County that are important 

to hill country farm management. These features include the location of the 

County, its natural features, land use and tenure, and the state of the 

auxiliary services, such as topdressing, transport, credit, farm supply and 

advisory services. 

In short, this chapter presents an outline of the farm environment in 

Wairoa County. 

2.11 Location 

Wairoa County is a coastal district, on the eastern coast of the North 

Island of New Zealand. Its exact location is indicated by the map in 

Figure 2.1. It has a coastal boundnry along some fifty miles of northern 

Hawkes Bay, the Mahia Peninsula and six miles north of Mahia. The County 

extends inland approximately thirty-three miles from the coast to Lake 

Waikaremoana. Parts of Hawkes Bay, Auckland, and Gisborne Land Districts 

are included in the County. 

2.2 Natural Features 

2.21 Topography 

In Wairoa County one minor anc two major topographical land classes may 
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be distinguished. The two major land classes are the uplifted and dissected 

hill country masses, and the flat and t erraced river valleys which vary 

considerably in width and separate the hill country masses. The hill 

country is mainly of steep contour, but there are many small areas of rolling 

land on hilltops. A dominant f eature of the County is the tilting of the 

hill country masses, which have very steep north-east ern aspects and relative-

ly gentle slopes f acing the south-west. The minor topogr aphical land class 

is a narrow coastal belt of sand dunes extending from Whakaki to Hahia Beach. 

~outh of Whakaki the hill country ext ends to the coast. 

More detailed descriptions of the topogr aphy found on individual farms 

will be found in Chapter 4 . 

.:!/ 2.22 Soil types 

Hill country soils in Wairoa County have been derived from both 

s edimentary rock and volcanic ash. The volcanic ash overlies the rock in 

many places and can r each a maximum depth of three fe et. Rock types grade 

from the hard greywacke sandstone of the r anges bounding the County to the 

west through small areas of brittle argillit e , to the int erbedded mudstones 

and sandstones which underli e virtually all land suitable for pas toral 

farming. The steeper slopes have soils derived directly from the sedimentary 

rock parent materials, but the rolling hill tops have r etained cov ers of 

volcanic ash which form the parent materials of soils on these contours. 

1. All informa tion ap~earing in this section was obtained from references 
["1J, ["2J, ["3_;. 
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Valley floor soils typically consist of alluvium composed of either the ash 

that has eroded from the fragments, or a mixture of these materials. 

Thus, hill country soils tend to be very vari~ble with areas of uniform 

soil unlikely to cover more than one hundred acres. While individual farms 

have 'patchwork-quilt' soil patterns, it is important to note that in general, 

all farms have this feature so that, for the purposes of farm management, 

inter-farm soil differences are typically slight. 

Five soil forming volcanic ash showers can be distinguished in Wairoa 

County. These are: 

(i) WaimiDia ash, a fine pumice sand, 

(ii) Taupo gravelly ash, a little-weathered pumioogravel, 

(iii) Taupo sandy ash, 

(iv) Taupo silty ash, which is generally finer than Taupo sandy ash, and 

(v) Kabaroa ash, a pumice sand. 

The surface distribution of these deposits is indicated in Figure 2.2 in 

which boundaries represent the outer limit of three inches of ash as estimated 

from soil deposits on flattish land. Within such boundaries there are many 

slopes where the ash is shallower or is absent as a result of erosion. 

The Soil Bureau of the N.Z .Department of Scientific and Industrial 

Research has identified forty different soil types on farmable land in the 

County. 

The following sub-section lists and briefly discusses the soil types 

which are important to hill country farm management. For a more compre­

hensive description the reader is referred to ~1_7. 





10 

2.221 Main soil typesg/ 

(i) Taupo sandy silts (18, 18H, 18aH) 

These soils, which are formed from Taupo sandy ash and Taupo 

silty ash, are found on easy rolling, rolling and moderately 

steep hills in the western part of the County. The area of 

Taupo sandy silts is estimated at 160,000 acres, and they 

have generally good drainage although water supply can be un-

reliable. After application of superphosphate these soils 

will support high producing pastures, but these will revert 

rapidly to scrub if phosphate supplies are inadequate. 

(ii) Ngaroma sandy silts (19, 19H) 

These coils are generally similar to Taupo sandy silts, except 

that they are found on higher hill masses. Contours range 

from rolling, to broken and moderately steep. Streams often 

provide a good water supply. The area of Ngaroma sandy silts 

is estimated at 57,000 acres. 

(iii) Mahoenui, Hangaroa, Whangamomona and Moumahaki soils 
(115, 115b, 116, 117) 

Soils in this group are found in all steep to~ry steep regions 

in the County. Parent materials are basically banded mudstone 

and sandstone, but pockets of ash occur frequently, with Taupo 

sandy ash predominating in the western hill country and both 

Taupo gravelly ash and Waimihh ash present in the eastern part 

of the County. Approximately 125,000 acres are covered by 

these soils which tend to have low natural fertility, including 

2. The soil reference numbers quoted are standard for New Zealand soil maps. 
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a markedly poor supply of phosphates. The dissected 

topography often makes access to this country difficult. 

(iv) Wangaehu, Taih~e, Turakina, and Waitaha silty and sandy 
loams ( 11 4, 11 , 114b, 11 4c) 

These soils, which are estimated to cover 250,000 acres are 1 

for purposes of farm management, very similar to those 

described in the previous paragraph, but these soils are 

more susceptible to summer dryness and water supply can be 

poor. Reversion of pastures to manuka scrub and bush is 

rapid when a sward of vigorous high-fertility grasses and 

clovers is not maintained. 

(~) Gisborne, Patoka, and Tutira sandy loams (21H, 49H, 49aH) 

(vi) 

Approximately 22,000 acres are covered by these soils which 

-
are derived from Waimihia ash on moderately steep hills in 

the eastern part of the County. These soils are seriously 

undersupplied with phosphate and reversion to scrub is rapid 

when stocking rates are low and superphosphate not applied. 

These soils are generally poorly supplied with water. 

and Mohaka silt and 

Most hill country farms include small areas of alluvial river 

flats and river terraces. The soils named above predominate 

on this land type and are estimated to cover 75,000 acres. 

These soils include heavy, poorly drained soils of high 

natural fertility, lighter, freer draining, less fertile land, 

and light, poorly watere&, low fertility high terraces (particularly 

soils 21 and 21a). 
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It will be appreciated that one feature common to all soils is a poor 

natural supply of phosphates , Although dissected topography and unreliable 

water supplies also influence farm management, the requirement for phosphates 

in the establishment and maintenance .of high producing pastures is the most 

important single implication for farm management of soils found in the 

County. 

Soil types, their r eferenc e num~ers, and estimated areas in Wairoa 

County are summarised in Table 2.1. 

_T..;.a;...;;b.;;;;l..;.e_:;;:2..:.:... _1 __ _;M:.;.a;::;Jw..;. ~r Soil Ty_pes in W air oa C oun t;y 

Name ~Reference Nos. 
i 

Estimated 
Area (acres) 

I 

Taupo sandy silts 18, 18H, 28aH 160,000 

I Ngaroma sandy silts 19, 19H 57,000 

Mohoenui, Hangaroa, Whangomomona 115, 115b, 116, 
and Moumahaki soils 117 

I 
125,000 

Wangaehu, Taihape , Turakina, and 114, 114a, 114b, 
Waitaha silty and sandy loams 114c 250,000 

Gisborne, Patoka, and Tutira 21H 1 49H, 49aH 22,000 
sandy loams 

Manawatu, Waipunga, ~airanga, 

I Gisborne, and Mohaka silt and sandy 1 ' ·Ja, 2, 21' 21a 75,000 
loams I ! I 
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2.23 Climate 

This section describes the rainfall, temperature, and wind conditions 

found in Wairoa County. 

2.231 Rainfall 

The mean annual rainfall over the period 1921-50 in the County and ad-

joining district is illustrated in Figure 2.3. It can be seen that mean 

annual rainfall ranges from less than 45 inches on the coastal region south-

west of Wairoa Borough to over 125 inches near Lake Waikaremoana and on the 

Wharerata hills north of Nuhaka. However, it is also clear that a large part 

of the County has an average rainfall of between 50 and 70 inches. 

Spread of rainfall throughout each year is typically quite even. Table 

2.2. illustrates this point, although there is a noticeable maximum in winter 

and a. minimum in summen December is usually the driest month and May the wettest . 

Table 2.2 Mean Monthly Rainfall 1921 to 1950 (inches) 

I 

I Month At Lake Waikaremoana At Wairoa 
i 

I January 8.0 3.8 

February 7.8 4.3 

March 7.8 4.3 

April 8.5 4.6 

May 11.0 6.4 

June 9.3 5.3 

July 10.0 5.0 

August 8.9 4.0 

September 7.8 3.8 

October 7.0 3.4 

November 6.7 3.1 

December 6.1 2.8 
• 

Source: Records of the N.Z.Meteorological Service I 
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One important feature of rainfall distribution not indicated by mean 

annual figures is the consistency of rainfall. While the author was unable 

to obtain any comprehensive r ecords showing the distribution and variance of 

rainfall in the County, it is probable that Table 2.2 indicates an unrealist­

ically favourable annual spread of rainfall. 

Summer dry periods are expected by most farmers in the coastal hill 

country south-west of Wairoa, but serious droughts are infrequent. Over the 

remainder of the County, short dry spells may occur at any time during the 

year. Reduced pasture production at these times is almost invariably compen­

sated by later increases in production. 

2.232 Temperature 

Warm summers are usual throughout the County, but the severity of winters 

tends to increase from generally mild conditions in coastal districts to cold 

weather in the higher inland areas. These locational differences in winter 

climate are seldom great enough to require substantial changes in stock or 

pasture management. 

2.233 Wind conditions 

The topography of the County affords considerable natural shelter from 

the prevailing north-west erly winds, but the tilted hill masses are frequently 

exposed to winter and spring storms which usually approach from the south and 

south-west. Compared with many other hill country areas in the North Island, 

wind velocities in Wairoa County are moderate. 

2.3 Land Use and Tenure 

Wairoa County covers 878 7 120 a cres. In Tables 2.3 and 2.4 tenure is 
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classified into two categories: 

(a) Land held for pastoral farming purposes, and 

(b) Land held for purposes other than farming. 

The total area of land owned by Europeans could not be obtained, and this 

area was estimated by computing the difference between the total area of the 

County and the sum of all other areas stated in the tables. Land occupied by 

roads and streams is therefore included in this residual area and also in the 

"Total Area of Land Held for Pastoral Farming Purposes". These areas are con-

sequently slightly inflated. No information concerning land use within the 

area held for pastoral farming purposes could be obtained, but indications of 

this were derived from the farm survey, the results of which appear in Chapter 4. 

Table 2.3 Tenure of Land Held for Pastoral Farming Purposes 

Tenure (1965) Area (acres) 

Crown Land: 

Private leasehold (permanent) 116,635 
Priva ta leasehold (temporary) 2,022 
Under development by Crown 43,393 
Potentially productive land not under 

development 8,246 

Total Pastoral Crown Land 170,296 

Land Owned b~ Maoris: 

Privately owned 30,927 
Incorporated blocks - 65,417 
Trusts (supervised by Department of Maori 

Affairs) 5,015 
Leased to Europeans 13,915 

Total Area Owned by Maoris 115,274 

Land Owned by Europeans 348,196 

Total Area of Land Held for Pastoral Farming 
Purposes 633,766 

Sources: N.Z.Dopartment of Lands and Survey, 
Farm Advisory Division N. Z. D~J2_artment of A_g_riculture 
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Table 2.4 Tenure of Land Held for Purposes other than Pastoral Farming 

Tenure (1965) Area (acres ) 

Crown Land: 

State Forest 78,109 

Scenic Reserves 1,545 

National Park 163,300 

Urban Settlements: 

(Wairoa Borough) 1, 4oo 
-

Total 244,354 

Source: N.Z.Department of Lands and Survey 

2.4 Auxiliary Services 

This section considers the state and apparent adequacy of services 

supporting hill country farming in Wairoa Cognty. 

2. 41 Roads -
Roads are generally of poor quality, being frequently narrow and steep 

with poor surfaces. This has several important implications for farm manage-

ment. First, the enforced slow travel over most roads accentuates the 

isolation of many districts, which can result in greater difficulties in 

obtaining farm labour and the payment of higher wages to hold labour. 

Secondly, poor roads increase the cost of maintaining vehicles. This has 

two implications - farm labour is justified in claiming greater car allow-

ances, and road transport firms are faced with higher operating costs which 

are inevitably r eflected in higher charges to farmers. 

2.42 Telegraphic services 

The author gained an impression that the telegraphic services in 
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Wairoa County were unreliable; many branch lines are privately owned and 

maintained, party lines tend to be very crowded, and breakdowns seem to be 

frequent. 

While many farmers tolerate these difficulties, breakdowns in communic­

ation must frequently interfere with the management of hill country farms 

by hindering arrangements for buying and selling stock and acquiring farm 

supplies. 

2.43 Transport services 

In the opinion of the majority of farmers and mercantile people with 

whom the author had contact, road transport services in the County were 

adequatG and generally reliable. In September 1965, 42 operators based on 12 

centres were licensed to operate 113 trucks.2/ 

2.44 Agricultural contracting services 

This heading refers to aerial topdressing services and to contractors 

employing heavy machinery for land clearing, land cultivation and the con­

struction of farm tracks and dams. 

Hill country farmers are adequately supplied with both services. 

Several well-established firms skilfully operate heavy crawler tractors, 

with the result that most farmers rely on contractors for work suited to 

these machines. Two a erial topdressing firms operate in the County. 

During 1965 they operated six aircraft, allresigned to operate from farm 

airstrips. While the services are generally r eliable and prompt, wet 

weather occasionally resulted in fertiliser trucks being unable to reach 

airstrips. 

3. Source: No. 5A Transport Licensing Authority, Napier. 
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A projected service involing a large aircraft operating from Wairoa 

airfield promises to remove previous reliance on farm airstrips as well as 

offering an alternative to hauling fertiliser over poor roads. Whether a 

large aircraft will be as suitable as the smaller machines for actually 

spreading fertiliser in Wairoa it :a question on which no experience is 

currently available. 

2.45 Farm supply and trading services 

Five stock and station firms~/situated in Wairoa provide adequate farm 

supply and sale-yard facilities. 

Most fertiliser applied in the County is supplied by the East Coast 

Farmers' Fertiliser Company, Awatoto. Virtually all of this fertiliser is 

railed to nine sidings between Raupunga and Kopuawhara. In 1964/65, 16,446 

tons of fertiliser were railed to the County. Some 60.4% of the total was 

delivered via the bulk store at Wairoa. Eight types of fertiliser were 

supplied, and Table 2.5 indicates their relative popularity. 

4. The Stock and Station firms are : 

Hawkes Bay Farmers' Co-op. Assn. Ltd. 

Williams and Kettle Ltd. 

Wright, Stephenson and Co.Ltd. 

Dalgety and New Zealand Loan Ltd. 

de Pelichet, NcLeod and Co. 
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Table 2.5 Proportions of Different Bulk Fertilisers Railed to Wairoa 

- Bulk Stores (1964/65)~/ 

Type 

Superphosphate 

Aerial superphosphate 

Serpentine superphosphate 

Cobaltised superphosphate 

30% lime/superphosphate 

Boronated superphosphate 

C0pperised superphosphate 

Crop manure 

Proportion (% of total) 

46.6 
24.4 
2.8 

19.5 

3.5 
0.4 
2.4 
0.4 

,________ -----------------------------L--------------------------------------i 
'ot-: 

a. ·The proportions "b.own ignore 'Special Mixes' which amounted to o/lo 
of the total fertiliser railed to the County. The table also 
ignores DDT fertiliser which must be bagged. (DDT fertiliser was, 
however, included in the total of 16,446 tons). 

The Awatoto ?ertiliser Works does not supply lime-reverted superphosphate, 

and to meet farmers' demand for this fertiliser, a reverting plant commenced 

operations in Wairoa during 1965. , The plant reverts Awatoto superphosphate 

with lime quarried on Mahia Peninsula, and can produce 1,500 tons of reverted 

superphosphate per year. 

On several occasions in recent years, seasonal demand for fertiliser has 

exceeded supply. Farmers holding sufficient shares in the East Coast Farmers' 

Fertiliser Company to cover their fertiliser r equirements, generally suffered 

shorter delays in delivery than those farmers whose r equirements had expanded 

faster than their holdings in the Company.2/ 

5. During fertiliser shortages farmers without shares in the Company invar­
iably suffered delayed deliveries. 



2.46 Stock slaughtering and meat freezing facilities 

The Wairoa premises of Swift (N.Z.) Ltd., provide adequate slaughtering 

and meat freezing services. Some farmers at the northern and southern 

extremities of the County send their stock to ~reezing works at Gisborne or 

Whakatu (Napier), but the author heard no serious complaints about the 

service offered by the Wairoa Works . 

2.4? Sources of farm credit 

Three trading bank~§~ave branches in Wairoa, and these, together with 

the stock firms referred to above, provide short-term current account credit. 

The credit policies of these banks usually encourage rapid reduction of 

overdrafts. While this facility is adequate for most seasonal requirements 

for credit, it is generally unsmitable for financing hill country develop­

ment, because this usually involves a lag of several years between an invest­

ment and its subsequent return. A f ew farmers have obtained long t erm 

credit for farm development in the form of flat mortgages from banks and 

stock firms, but this service is not regularly available. In recent years 

farmers have relied heavily on the State Advances Corporation for provision 

of finance for farm development. 

6. The trading ~anks are : 

Bank of New Zealand 

Bank of New South Wales 

Commercial Bank of Australia Ltd. 
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Marginal Lands .assistance has not been extensively sought in the County. 

Since the inception of the scheme in 1950, Marginal Lands advances have 

totalled £26,800 to eleven farmers. In the three years 1962/63 to 1963/64 

only four applications for assistance were received, two of which were 

rejected, while the r emaining two were still being considered at the time of 

the farm survey. 

State Advances CLrporation finance is the main source of credit for farm 

purchase and farm development in the County. In the two years ended 30 June, 

1965, 17 farmers received advances totalling approximately £112,000. 

The author was unfortuna tely unable to classify these advances into 

those for purchase and those for land development. All advances for develop­

ment were made on current account, the loans being converted to table mortgage 

on attaining advance limits. 

2.48 Farm 0dvisory services 

Three main types of advic e can ~e offered to farmers. These are: 

(i) Managerial advice , 

(ii) Financial advice , and 

(iii) Technical advice. 

The following three sections describe the advisory services currently 

available t o farmers in Wairoa County. 

2.481 Managerial advice 

Advice based upon financial analysis of previous management and evalua­

tion of proposed changes t o management systems is not a dominant f 0ature of 

advice offered. This is exemplified by the absence of both Farm Improvement 

Club and Private Consultant advisors. ,The Department of Agriculture's 

advisory service has, in the past, provided very little management advice 
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because the Farm Advisory Officer in Wairoa has tended to concentrate on 

technical advice concerning inter alia weed and pest control, soil testing 

and pasture establishment. 

Some degree of managerial advice is provided by the State Advances 

Corporation but this is, of course, primarily aimed at protecting the 

Corporation's investments and the service is not available to farmers who 

are not clients. 

Advisors empl oyed by stock firms also offer managerial advice to their 

clients. Onc e again, however, the emphasis appears to be on protecting the 

firms' investments and the amount of advice offered tends to be proportional 

to the degree of insecurity of investments. In addition, these advisors are 

resident in Napier, thus r educing their ac cessability to farmers in Wairoa 

County. 

2.482 Financial advice 

In general, f armers can obtain financial advice from farm accountants, 

trading banks, and stock firms. The last two institutions usually confine 

their advice to the implications of farmers accepting credit from them, but 

farm ac countants can be expected to offer a wider range of services. The 

most important type of advice forthcoming from farm accountants concerns the 

minimization of farmers' taxation liabilities. Such advice might include 

suggestions of times to purchase or sell stock, or to incur farm development 

expenditure. It might also include advice on possible changes in farm 

tenure, such as the formation of farm companies to r educe income tax, and 

the f ormation of companiee or trusts to avoi d estate duties. 
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Financial advice of this kind is r eadily available in Wairoa. At 

least one accountancy firm also offers a budgetting s ervice in which an 

annual current working budget is reviewed every two or three months. 

It is important to note that this is not a managerial advisory service. 

Management policy must still be formulated by farmers,after which the 

accountant prepares a forecast budget r eflecting this policy. The ser~ioe 

is, however, very useful in providing farm ers with up-to-date evidence of 

the . financial implications of their management policies . 

2.483 Technical advice 

Reference has already been made t o the largely t echnical nature of the 

advice offered in Wairoa by the Department of Agriculture. In addition, 

the Department has a Sheep and Wool Instructor and a Livestock Instructor 

stationed in Wairoa. Animal health problems are adequately handled by three 

vet erinarians who are employed by the Gisborne Veterinary Club, but are 

based in Wairoa. Advice an pasture establishment and f ertilisers is also 

offered by an agron0mist e~ployed by Swift (N.Z.) Ltd. 
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' CHAPTER 3 

FARM MANAGEMENT RESEARCH AND FARM SURVEYS 

3.1 Introduction 

This chapter has three main parts. The first is a brie f r eview of the 

major characteristics of f arm management r es earch. This s ection also ident-

ifies the place of farm surveys within the gener a l context of farm manage-

ment r esearch. 

The s econd part of the chapter examines in gr eater detail the main 

types of farm survey in use . Particula r at tention is paid to their suit-

ability for investigation of farm management problems and new management 

pra ctices. 

The final s ection describes the farm survey carried out by the author 

in Wairoa County. 

3. 2 Farm Management Res e.arch 

Any farm management problem may be classified according to whether or 

not it arises as a r esult of changing t echnology. Thus one problem may be 

concerned with adjusting farm oper a tions optimally t o a given t echnology, 

while another problem aris es from att empts to adjust to a change in 

technology.l/ In a dynamic agriculture most farm management problems are 

likely to derive from changing t e chnology, and f arm management r es earch 

1. In production economics parlance the first type of problem is described 
as r e-allocating r esources to a t tain the optimum point on a given 
production function. The s econd problem conc erns movement to a s e r-ond, 
'higher', production function. 
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workers will be conc erned principally with for eseeing, evaluating and testing 

new management practices. Methodological r es earch, which involves the devel-

opment of new ways of analysing management problems, is an integral part of 

farm management r es earch. 

Thus, it i G poas i bl e t o identify four main fi elds on which farm 

management r es earch may concentra t e . These are: 

(i) Eva luation of r esults from t e6hnical experiments 

This concerns the evaluation of t echnologica l informa tion generated 

at experiment stations, and integr a tion of this information into f a rm 

management syst ems. Simpl e budgetting or more sophisticated mathematic-

al programming may be used to Ruggest the outcome of incorporating new 

t echnology into mana gement systems.~/ Wher e a complet e change in manage-

ment is suggest ed by a new t echnology, a small farm experiment may be 

necessary to evaluate the system be for e it can be r ecommended to farmers. 

Alt ernatively, r es earch may be aimed a t transforming t echnical 

information into a form tha t is intelligible to farm managers. An 

example of this type of r es earch is Townsley's ~6_7 deriva tion of a 

t echnical production function from pig-feeding da t a . 

Two major difficulties are associated with this fi eld of f arm manage-

ment r es earch. The first is tha t information obtained from experiments 

designed to answer 'technical' questions may be in a form which does not 

lend itself to management interpr etation. Dillon ~7_7 has described 

2. Linear progr amming has been us ed by Frampton ~5_7 to estimate the out­
come of adopting a sugar-beet ent erprise on mixed farms in Southland. 
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the contrast between the approach to experimental design that is taken 

by technical research workers, who seek to establish 'significant 

differences' between responses to a few discrete levels of inputs, and 

the approach favoured by tarm management research workers, whose interest 

lies in estimating response surfaces over ~anges of inputs. The second 

difficulty is that experiments conducted under controlled environments 

may not closely approximate on-farm conditions. This problem has been 

discussed by Swanson ~8_7. 

(ii) Small farm experiments 

The use of small farm experiments in farm management research has 

also been discussed by Brougham, Candler, and Wright L:9_7, and by the 

Southern Farm Management Research Committee ~10_?. Further discussion 

of small farm experiments in this thesis is deferred to Chapter 1\. 

(iii) Methodological research 

This may involve new ways of analysing management problems or it 

may be concerned with the apprlication of new computational techniques 

to established analytical procedures.2/ Produ•tion-recording and budgett-

ing by electronic computer are examples of the latter type. 

(iv) Collection and analy~is of data from farms 

Research of this type is generally described as a farm survey. The 

various types of farm surveys are examined in more detail in the next 

section, but it is relevent to note here that they may form the basis 

of farm recording studies, project evaluation, evaluation of new 

3. The study of grazing management simulation reported by Arcus L1i7 is an 
example of .~~plied'methodological research. The work of Candler and 
Townsley LT~ in the field of quadratic programming could, on the other 
hand, be regarded as 'pure' or 'non-applied' methedological resear~h. 
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technology in farming, and the study of barriers to increased production. 

Thus, farm surveys occupy an important place in farm management research. 

They may be of importance per se, or they may suggest the need for 

technical experimentation, or that particular management practices 

should be test ed on small management farms. Moreover, scope always 

exists for improvement in the methodology of farm surveys. 

emphasised the importance of farm surveys when he stated: 

'Farm Surveys may be the best, indeed the only way of collecting 
information on the success of new practices at the farm level'. 

3.3 Farm Surveys 

The farm survey research technique is not a modern development. Indeed, 

considerable experience with farm surveys was obtained in the U.S.A. prior to 

World War I. The principal survey-type studies during this formative period 

were:~/ 

(i) The Cornell Cost Studies, published in 1902 and 1903, which 
investig~ted costs on poultry farms. 

(ii) The Minnesota Cost-route Studies, inaugurated in 1906. 

(iii) The use of Farm Record and Farm Account books, introduced by the 
U.S. Department of Agriculture in 1911. The main purposes of this 
recording was to secure r egular and general collection of inform­
ati~n for demonstration work. 

(iv) Farm Management surveys, undertaken by workers at Connell University, 
beginning in 1911. Many of5jhe techniques developed in these 
surveys, for which Warren - was principally responsible, are still 
in general use today. 

4. A comprehensive description of the history and development of farm 
surveys will be found in Case and Williams i1~. WesneJ i127 has pre­
pared a detailed summary and review of the history of farm surveys. 

5. See reference L1£7. 
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Warren and Livermore L1z7 defined the ba sis of the f arm survey r esearch 

t echnique as follows: 

' Agritultural survey work in its various phases is a r ecogni t ion of 
the immense fund of information tha t has been s ecured as a result of 
experience and experiment on farms. It is an at tempt to ma{e use of 
this knowl edge and to s epara t e the truths from the superstitione' • 

Warren L1§7 was ev en more e~licit when he wrote: 

' Every farm is an experiment sta tion and every f armer a directorthereof.' 

The farm survey t echnique established by these early workers has evolved 

into two quit e dis par a t e groupa· of survey types. Surveys in the first group 

ar e variously known as descriptive or eKploratory surveys2/, enumerative 

surveys§!, and farm r ecording surveys. This group is described in Section 

3.31. The other group contains the so-called 'interview ' or managem ent 

surveys. These are discussed in Section 3. 32 . 

3.31 Descriptive or r ecording surveys 

The principa l f eature of thes e surveys i s tha t they are designed to 

obtain information about farms and f arme r s, The information r equired is 

rigidly defined be fore the survey commenc es. Ench f arm visit or int erview 

is restric t ed to the questions appearing on a prepared ques tionnaire . The 

l ast point impli es that provided the interviewer i s instruct ed on how to put 

each ~u estion to farmers he need not be trained in either agriculture or f arm 

management. This possibility of performing descriptive surveys with clerical 

workers is the ma in f eature distinguishing them from int erview JUrveys. 

Within this survey group ther e a r e two distinct sub-classes. 

Candler L1§7 has t ermed one sub-class as Descriptive or Explora~ory Surveys. 

5. This t erminology ha s been used by Candler L1~. 

6. Schapper L127 has used this t erm. 
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Here, surveys are conducted on an ad hoc basis because there is a felt need 

for 'more information' about a particular topic. There is no clear indica-

tion of where the information will be used, or who will use it. Consequently, 

there is no clear guide as to what information should be collected, or how 

the data collected should be analysed . 

The second sub-class, Farm Recording Surveys, have been used extensively 

in New Zealand and in the United Kingdom.2/ They differ from the descriptive 

surveys described above solely because they are conducted on a continuing 

basis, That is, particular classes of information are regularly sought from 

particular classes of farms. 

An insight into farmers' management practices and problems can be 

gained only after discussion with farmers. Since descriptive and recording 

surveys adhere to a fixed questionnaire, unusual f:-.rm management practices 

are unlikely to he gathered by them. Indeed, if cl erical staff is used for 

interviewing, any 'asides' by the farmer concerning his management will be 

lost. 

The pitfalls inherent in obtaining farm records without reference to 

the management system from which tl1ey were derived, and the use of this 

data without implicit knowledge of the underlyi~1g management problems, have 

been discussed by Candler and Sargent L227· 
3.32 Interview or management surveys 

Schapper L127 has defined interview sur~eying as a technique •.•• 

'··· to obtain subjective data such as attitudes, intentions, expect­
ations, and motivations . In this type of survey a high degree of 
interviewing skill and appreciation of intervi ewing as a scientifi~ 
procedure are pre-requisites for reliable results.' 

7. See reference L2Q?. 
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This definition is narrow because it ignores the possibility of obtain-

ing objective information (on inter alia stock numbers, stock performance, 

sales, purchases, crop yields, fertiliser usage, labour requirements, and 

financial data) concurrently with the subjective data. Schapper's second 

point is, however, of the first importance, as Candler L1~ has also argued. 

Clearly, the interviewer m~st be trained in technical agriculture and farm 

management. Without this training the interviewer cannot acquire the 

necessary deep understanding of each farmer's management system, 

In interview surveying there can be no fixed interviewing pattern; the 

interview must be of the 'free-form' type with discussion allowed to move 

freely from topic to topic. The interviewer must, of course, ensure that all 

important topics are discussed. Th~s form of surveying implies that the 

. t . t . th f . f'd 8/ I th' t . t· ~n erv~ewer mus ga~n e . armer s con~ ence.- n ~s respec, 1nspec 10n 

of the farm is helpful ~9./ Thus the free form style of interviewing tends 

to be very time-consuming and in practice a full day is set aside for eae~ 

't. 1Q/O 
~n erv1ew. 

The last point introduced another important feature of this surveying 

techniquej that only a small sample of farmers can be visited in a reason-

able space of time when the aim is to learn from farmers rather than ~ 

8. This point was established by Warren, who reported that it was essential 
to have rapport between the research worker and the farmer. Warren 
suggested that an effective way of enlisting a farmer's co-operation was 
to assist him with his farm chores before starting the survey interview. 

9, Of ~ourse, an inspection of the farm is also essential if an adequate 
understanding of management practices is to be obtained. 

10. This is in contrast to the time r equi red for 'farm recording' inter­
views, the duration of which is dependent only on t:.1e·,length of the 
questionnaire. Up to five interviews may be completed in a day. 
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them.11/ A further justification for the 'small sample ' survey is the need 

for the r esearch worker to be able to visualise the f arm (and f a rmer) when 

analysing the r ecords of an i nterview , possible s ever al months l a ter. 

Candler L1§7 has identified three types of management survey, which differ 

only in their obj ectives. The types a r e : 

(i) Res earch or Pre-rel eas e surveys, wher e the inv estigator has a 

definite change in management pra ctice in mind, but as ye t no farmers have 

made the change . Ther e is ther e for e no possibility of l earning from farmers' 

experience. In this cas e , the management survey will be used to give a clear 

picture of wha t f armer s are currently doing. The r es earch worker then 

att empts to synthesise a picture of a management system in~orporating the 

change , and to ect~mat e the pr ofitability of f arming wi th the new pra ctice .1S/ 

Frampton's L5_7 study of the economics of establishing a sugar beet industry 

i n Southland included a good example of a Pre-rel eas e f arm survey. 

(ii) Post-rel eas e or Early-adoption surveys, which ar e used when we are 

int er ested in fa rmers' experience with a new practice. It is important to 

time the survey so tha t a f ew f armer s have useful experience but before a 

majority of farmers have made the change . Once again the obj ective is to 

estimate the prof itability of the new management system, but at the same time 

the research worker att empts to define exactly wha t pre-conditions are 

11. This f eature of modern interview surveying contrasts markedly with 
Warren's t echnique , which involved l a rge samples, usually in excess of 
500 f a r ms. Warren held tha t da t a from a l a r ge s ample would 'bury' any 
atypical management f eatures of any one farm. Modern intervi ew surveys, 
by s earching for unusual mana gement systems, and analysing them in 
det ail, take a directly opposit e approa ch. 

12. The concept of 'profitability' is defined and discussed in Section 3~532. 
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necessary for success and what associated management changes are necessary.12/ 

It is important that the innovating farmers need not be in the region or 

district being surveyed. It is of course, desirable that the farming environ­

ment14/ facing farmers in the region is similar to that faced by innovating 

farmers. For slight disparaties, the research worker can make subjective 

adjustments, but should he not be confident in this, or if environmental 

differences are large, a management experiment farm may be set up in the 

surveyed region to test the new management system under the conditions prevail-

ing in the region. 

(iii) Non-adoption or Behaviourist surveys in which we are interest ed to 

know what some farmers continue to refrain from adopting a new management 

practice.22/ 

3.4 The Wairoa Count~ Farm Survey 

In the following sections the nature of the survey (that is, its defin-

ition in terms of the descriptions appearing in Section 3.3), and its organ-

isation are described. A final section outlines the way in which data obtain-

ed in the survey was analysed. 

3.41 The nature of the surve~ 

The objectives of the study, stated in Chapter 1, implied that the survey 

was primarily concerned with examining hill country farm management practices 

13. Graham's /22/ study of the economics of high rates of fertiliser on 
South Taranaki dairy farms was based on an Early-adoption survey. 

14. 'Farming environment' is defined in Section 2.1. 

15. Cronin's LZ~ current study of the factors inhibiting high production on 
some dairy farms on the Rangitaiki Plains, is based on a Non-adoption 
survey. 
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and problems. This r equirement obviously ruled out a descriptive or 

enumer ative survey. The interview survey carried out cannot be classified 

precisely according to the definitions in Section 3.3. While principally 

of the Early-adoption type , the survey ha d some aspects in common with 

Behaviourist surveys. 

Thus the survey sought to es t ablish a clear picture of popular manage­

ment prac~ices in the County and to identify any new pra ctices being followed 

by innovating f ar mers (farmers developing their properti es) both in the 

County and on comparable country outside the County. In addition, the survey 

was designed to identify any strongly and widely held f ar mer a ttitudes that 

wer e precluding f arm development. 

3.42 Selection of f arms 

As described in the l ast paragr aph two distinct types of management 

information wer e r equir ed; tha t pertaining to the popular management 

practices i n use t o maintain production l evels (that i s , 'bench mark' manage­

ment practices), and the information associa t ed with management changes on 

f arms tha t wer e increasing production r a pidly. Thus it was necessary to 

s el ect two groups of f arms; a Random Group to examine bench-.mark management 

and a Purposivel y Sel ected Group to i nvestiga t e the experiences of far.mers 

who ha d attempt ed to increas e production r apidly . 

3-43 Sel ection of Random Group f arms 

Farms i n the Random Group (henceforth r ef erred to as 'Random Farms') 

were s el ected from r egisters held by the Va luation Department. The 'field 

slips' filed by t his Department wer e found t o be the only list of holdings 

tha t identified hill country farms adequately. 

The Valuation Department classifies sheep farms into "grazing" and 
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"fattening" units with the "grazing11 class corresponding closely to the 

author's definition of hill country farms. 16/ 

Field slips are grouped according to the eight ridings of the County. 

Befcre a sample was drawn from each riding,iieligible holdings were excluded 

on the following basis: 

(a) All holdings not being used for pastoral farming were identified 

and excluded. These holdings included prQperti es supporting 

forest andb.u.s::t of commercial value , and r esidential s ections. 

(b) ~11 dairying holdings were excluded. 

(c) All Maori land held under multiple ownership, trusts, or as 

incorporations was excluded. This was done for two r easons. First, 

it was often found to be impossible to aggregate Maori holdings 

into farm units for sampling purposes, and secondly, it was felt 

that farm management on these holdings was influenced by problems 

peculiar to th es e forms of t enure. While it is thought that increas-

ed production on thes e proper t ies would probably involve management 

changes similar to those ne cessary on other farms, an investigation 

of the special problems associat ed with Maori land tenure was felt 

to be beyond the r esources of this study. The development of Maori-

farmed land could well be the subj ect of a later s eparate study. 

(d) All r emaining 11 fattening" units wer e examined, and thos e not corresp-

onding to the author's definition of hill country farms were 

excluded. 

16. The author is aware that the definition of a 'hill country farm'.must 
necessarily be arbitrary. For the purposes of this study a hilJ. country 
farm was de fined as one on which land of steep ploughable and unplough­
able contour totals at least two-thirds of the area. 
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(e) Finally, some holdings still included were classified by the Valua-

tion Department as "uneconomic". This classification was found to 

be rather arbitrary, because it included small self~contained farms 

as well as "run-off" holdings, and small areas of waste land. All 

such field slips were examined and any holdings which did not repres-

ent a self-contained hill country farm or part of one, were excluded. 

This criterion excluded all holding(· of less than 10 acres which 

were owned by wage or salary earners who spasmodically grazro a few 

head of stock. 

The 304 field slips remaining represented hill country holdings in at 

least nominal pastoral production and either leased or owned by Europeans or 

farmed by owner-operator Maoris.2Z/ 

A sample representing selection of one in every twelve eligible farms 

was then drawn by the following procedure: 

( 1) field slips were suffled thoroughly, followed by 

(2) the assembly of slips into stacks of twelve, 

(3) one marble was drawn at random, from a group of twelve, and 

( 4) the farm corresponding to the drawn marble was selected from each 

stack of slips. 

This procedure resulted in selection of twenty-five farms of which 

17. This number of remalnlng field slips agreed closely with the number of 
hill country farms identified from the records of a stock and station 
firm. This informal 'census' taken during preliminary discussions about 
the farm survey, yielded 286 farms. 
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18/ twenty were actually surveyed.-- Table 3.1 indicates the fate of the origin-

al selections. 

Table 3.1 Fate of Random Selections 

Number of farms 

Farms surveyed 20 

Non-co-operative owners 2 

Owner could not be located 1 

Records unavailable (ownership recently 
transferred) 2 

Total 25 

Farmer co-operation was excellent. Both "non-co-operative" owners were 

keen to have the author 7.nspect their farms, but due to aspects of their 

financial arrangements did not feel able to provide the required financial 

information. 

3.44 Selection of Pu~~~sively Selected farms 

Selection of these f arms (henceforth referred to as 'Purposive Farms') 

rested on the criterion that attempts were being made to increase production 

at a rat e that was high in r elation to County practice. The aim of the 

survey was to take a census of farms on which notable development had taken 

18. Had wide variations in 'standard' management practice been evident, a 
further sample could have been taken in order to examine all important 
practices. Conversely, in a case where all farms had near-identical 
management, a small sample would be satisfactory. 
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place, or had been att empt ed 1 in r ecent years. 

A t entative list of such f ar ms was first obtained during discussion with 

Mr E. S. Ayson, the Farm Advisory Officer of the Department of Agriculture, 

stationed at Wairoa . 19/ Subs equent discussion with stock firm managers, bank 

managers and Feder a t ed Farmers helped t o confir m or r e j ect some of the 

original nominees. 

Some difficulty was initially encounter ed i n identifying f armers in this 

group, the main problem being the confusion of r elatively prosperous f armers 

maintaining production at s tati c l evels (which wer e sometimes high and 

sometimes low), with those who had actually increas ed production or were 

planning to do so. This difficulty re s olved itself as the survey progressed. 

As the author became mor~ f amiliar with the County and heard the opinions cf 

more f armers and businessmen, f ar mers engaged in developing their properties, 

wer e gradua lly identified and vis ited . 

The writ er is confident tha t f ew , if any, f arms on which notable 

efforts to i ncreas e product i on have be en made in recent years, were omitted 

from the sixt een 'purposively sel ected' f a rms surveyed. 

Ther e was not., of cours e , any necessity to identify all Purposive Farms 

a t the beginning of the survey. In f act, ha d the author heard of additional 

f arms after the survey ha d been otherwise complet ed, they would have been 

visited. 

19. Shortly a fter this discussion, Mr Ayson transferred from Wairoa, but at 
the time he had ha d eight years' experi ence in Wairoa Count¥• 
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3.45 Interviewing procedure and experience 

First contact with farmers was made by a l etter sent one to three weeks 

before the intended visit. The letter, which was identical for all farmers, 

was intended to explain brie fly the nature and purpose of the survey, to 

request co-operat ion, and sta ted that farmers would be contacted by t elephone 

within two weeks. The latter is r eproduced in Appendix A. 

Telephone calls, a imed primarily a t fixing suitab l e times for fa rm 

visits, were made at least two days prior to each visit. 

In nearly all cases farme r s showed inter est and enthusiasm during the 

telephone call, and were pleas ed to co-operat e . All farmers were prepared to 

devote at l east half a day to the interview, while many agreed to provide a 

full day. 

The nature of the free-form int erview~ vari ed widely, although each 

consisted of two main parts, these being an inspection of the farm, and a 

period spent r ecording da t a . Free-ranging discussions with the f armer 

usually continued throughout the i nterview . 

In the aut~or's experience, r apport with the f armer was more r apidly 

established when out on the farm. E~forts were there for e made to open each 

interview with a farm inspection. Of prime importance in each interview 

was an effort to enc ourage the farmer to f eel confident in discussing his 

opinions and problems as early as possible. 

Many farm ers had copies of stock and production r ecords and farm 
I 

a ccounts in their homes. When time permitt ed, L~1ese were examined and 

summarised during the interview. Otherwise , they were borrowed, or wbere 
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necessary, authorities to visit accountants were obtained. 

Free-form interviews cannot be conducted according to a pre-designed 

questionnaire. In this survey a "data sheet" was used. This incorporated 

a section f a cilitating rapid transcription of data from accounts and stock 

r ecordso A second section consisted of br o~cl headings concerning the topics 

likely to be discussed. These provided an orderly format for post-interview 

notes and their re collec~ion constituted a mental check list during interviews. 

A facsimile of the data sheet used appears in Appendix B. 

The general pattern of interviews closely paralleled experiences 

reported by Graham /227 and Wright /247. 

3.5 Analysis of Survey data 

This section contains brief outlines of the methods used to analyse the 

survey data. 

3.51 Basic information 

Basic data concerning farm size, tenure, responsibility for management, 

topography, land use 1 stocking levels, and production l evels, was ~ollated 

directly from interview r ecords. This information appears in Chapter 4. 

3.52 Man~~ent practLces 

Details of stock management and pasture management practices on every 

farm surveyed , were recorded. These r ecords were condensed to the discuss­

ion contained in Chapter 5. Similarly, details of land development 

methods and other managemGnt changes associated with increasing production 



were obtained from the survey of Purposive Farms . Wherever appropriate, 

development methods were budgetted. Comparative budgets are included in 

the discussion of land development methods in Chapter 5. 

3.53 Financial analysis 

Analysis of the survey da ta i ncluded both the estimation of the current 

financial position of Random Farms and an estimation of the profitability 

of developing f arms by the methods being f ollowed in Wairoa County. Some 

aspects of the r a ti onal e of these analytica l procedures merit particular 

attention. 

3.531 Standardised costs and prices 

As expla ined in Chapter 7, all financial analyses were made using 

standardised prices and costs. Tha t is, particular price and cost l evels 

assumed by the author wer e applied to the physical rroduction data r ecorded 

in the survey. This procedure has two main advantages. First, the mislead­

ing r esults which could be obt ained from the survey as a whol e by adopting 

actua l prices and costs when these are inflated or defl a t ed by a typical 

short-term market forces, are avoided. By adopting the prices and costs 

thought most likely to recur in the future the r esults of analyses can be 

regarded as "those most likely t o occur in the futur e given the observed 

production r elationships". Secondly, standardisation of costs and prices 

prevents the analysis of one farm being biassed with respect to other 
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farms by virtue of recei ving high or l ow prices by chance. Thus it is likely 

that corresponding financia l f ea tures of different farms can be more meaning-

fully compared when standardisation is us ed. 

There are some disadvantages of price and cost standardisation. For 

example , the procedure may obliter a t e the genuine premiums obtained by farmers 

with higher than average skill in trading stock, although the survey inter­

viewer should be abl e to ' a llow f or' this. 20/ Further, it may be claimed 

tha t the r esearcher's price and cost for ecasts are 'poor'. Once agai n, he 

must be r eli ed upon t o produc e a reasonable estimate.~/ In any case, 

r e course may be made t o r epeat ed analyses at several discrete price and cost 

assumptions, 22/ or by estimating variations over ranges in prices and costs 

Cas is done in Chapt er 8). By using more than one price the sensitivity of 

outc omes t o differ ent prices may be estimat ed. 

3.532 Profits ~rof~~a~iltix 

VVhile most r eader s will fee l tha t the genera l meanings of 'profit' and 

'profitability' ar e obvious , t heir precise connotations in the context of 

this study, merit discussion. 

20 , No f a r mers i n the survey wer e suff iciently a typica l t o warrant special 
modifica ·cion of the as sumed costs and prices. 

21 . It i s certainly diffic nlt t o claim that any ' a ctual' price levels are 
more likely t o r ecur in the future than those assumed after r eference 
to price trends . 

22. This implies use of the t echniques of 'par ametric budgetting' suggested 
by Candler L227· 
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In particular, it is important t o appr eciate tha t profit may accrue to 

f armers in two forms; as cash, and as additions to capita l value (asset 

increments). Further, the eff ects of t axation on profits must be recognised. 

This introduces the n:tion tha t t he net benefits accruing t o the Nation£2/ 

from a f arm' s oper ati on may differ from the benefits r eceived by the farm 

oper a tor. 

Profit may be defined in gener a l t er ms as the excess of r evenue over 

expenditure in a given time period. Not e that no r e f er ence i s ma de to the 

f orm of r evenue or expenditure. It then f ollows that profit ability r e f ers 

t o the i nher ent ability of an ent er prise t o gener ate pr ofi t i n a given time 

period. 

However, farm r ev enue has two s epar a t e components; cash, and increments 

t o capita l value , which give rise to corresponding component s of profits. 

Thes e component s a r e , of cours e . quite differ ent i n their utility or 'useful­

ness ' t o the f ar mer s r 8ceiving them . 24/ Cash profit s are i mmediately 

av~ilable for consumption by the f armer, or f or inves tment on or off the 

f a rm . Asse t increm en~s 1 on the other hand , ar e 'tied up' i n the f arm and 

can be r el eased f or consumption or alter native invest ment only when the farm 

is s old or when a mortage is r aised with the f arm ac security. 25/ 

Turning now t o the ef fe cts of t axation on f arm pr ofits, an immediate 

observa tion is tha t cash profit s and ass et increments a r e taxed differently, 

vrith r es pe ct t o the timing of liability, the ~ of taxation , and the con-

cessions and stra t egi es avail~ble to r educe liability. This ensures that 

23. ' Nation' is her e synonymous with 'c o~munity ; or 'the country as a whole'. 

2Lr. On the other hand , asset increment s can be expr ess ed in t erms of addit­
iona l cash pro f i t s, a s is demonstra t ed in Chapter 6. 

25. Of course , asset increments may well add t o non- economic satisfactions 
based on price of a cquisition, immediately aft er they are obtained. 
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f armers with different f amily structures and tenure arrangements will differ 

in their prefer enc es for cash profits or asset increments, However, no 

matter how t axation is exact ed, it is clear tha t the cash profits accruing 

t o the Nation will exceed a f a rmer's profits by the amount of current 

t axation paid.~ This point, whi l e doubtless obvious, has s ome implications 

that ar e l ess obvious , but very important. They are discussed in detail in 

Chapter 9. 

A similar, though mor e obscure , argument applies t o asset increments. 

The Nat i on is 'int e~ csted' only in the productiv~ value ( that is, the future 

pre- tax profitability) of new asset s , but an individual farmer is more 

concerned with the market value of any new assets. Two observations emerge. 

The first is tha t ' potentia l t axat ion ' is an integral part of any f arm sold, 

s o that the market value o f a f arm should be expected to be l ower than its 

productive value to the Nati on . Secondly, r eceipts fr om the s a l e of a f a rm 

ar e a lmost invariably liab l e t o estat e duty a t a future point in time. Thus, 

taking both ef fe cts into a ccount, the value of asset increments t o a farm er 

is in most circumstances likely to be l ower than their value to the Nation . 

3.533 Ex paste and ex ant~ anal ysis of profitability 

An ex paste analysis of pr ofitability is performed on historical data 

derived from a case-study. That is, information concerning the ac tual 

production on a farm i n pas t year s i s collected (p~rhaps by an interview f arm 

survey) and the pr ofitability of undertaking th~s pr oduction is analysed. 

Two convent i ons with r espect to prices and costs are possible . The us e of 

26. This gives meaning t o t he t erms 1 pre-tax cash profits' and 'post-tax 
cash profits'. 
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actual prices and costs (convert ed to real terms) enables the r esearch 

worker to make statements such as, 'this was the profitability of this 

enterprise t o this farmer'. Alternatively, the use of standardised 

prices and costs 27/ a llows a statement of what the profitability of the 

enterprise could be expect ed to be if it were undertaken now. 

By contrast, an ex ante analysis of profitability is performed on 

forecast ed production situations using forecasted prices and costs. 

The plausibility of forecasted production situations analysed ex ant e 

may always be questioned simply by virtue of the f ac t that they 'have not 

happened'. However, ex ante evaluations are useful in examining the effect 

of hypothetical changes in established managem ent practices. 28/ 

By contrast, provided tha t it i s accurately r ecorded,the validity of 

data for ex poste studies cannot be questioned, although it may reflect 

management decisions tha t were made in the light of peculiar conditions. 

For exampl e , very high wool prices or a very s evere drought, neither of 

which are expected to r ecur with regularity, may be r esponsi ble for except-

i onal management practices. In an ex ante analysis using standardised 

prices, these would be r eplaced by more 'normal' practices. 

In the author's view , both appr oaches have a place in a study such as 

the present one. Ex paste evaluations are necessary t o demonstrate the 

profitability of currently popular practices, although car e must be 

exercised in avoiding as f ar as possible the analysis of practices tha t 

27. See Section 3.531 

28. It is noteworthy that evaluations of forecast budgets will allow no more 
than the formulation of hypotheses, which should then be t ested in 
practice. 



were prompted by atypical cl imatic or economic conditions. 

Ex ante studies are then required to evaluate suggest ed improvements 

to management systems. If no one farmer has yet us ed all of the management 

practices in the way that the r esearch worker f eels would be most profitable, 

the only way for the worker t o evaluate his idaas immediately, is by the use 

of an ex ante budget. 

In cases where development work is incomplete , an evaluation may 

include both ~ost~ analysis of the r ecords available and an ex ante 

appraisal of anticipated management. 

If the objective of a study is to pr ovide management advice for 

farmers, there is little point in evaluating historica l data unless the 

analysis suggests how the corresponding practices could be expected to per­

form in the future. For this r eason , standardised prices a r e more re\evant 

than actual prices in ex paste analyses. 

Examples of ex ante and combined ex poste-ex ante analyses will be 

found in evaluations of case development programmes in Chapter 7. The model 

programme in Chapt er 8 is an example of pure ex ante analysis. 

3.54 Attitudes to deve~ment 

During discussions with f armers in the survey the author f ormed some 

strong impressions conc erning farmers' attitudes to various aspects of 

farm development. While it is not claimed that these impressions are 

strictly valid, it is felt that they provide a guide to farmers' attitudes 

in Wairoa. They are r ecorded in Chapter 5. 



CHAPTER 4 

PRODUCTION AND INCOMES ON WAIROA HILL COUNTRY FARMS 

4.1 Introduction 

The ensuing section gives an account of the major features of the ~rgan­

isation of farms on Wairoa hill country. This section considers all farms in 

the survey. Further sections deal with some aspects of farm labour, topograppy 

land use, stocking rates, production levels, and incomes. The data in these 

sections was derived mainly from the survey of Random Farms. Finally, product­

ion increases on Wairoa hill country are discussed. This discussion includes 

a review of recent production increases, reports farmers' estimates of product­

ion increases, and outlines some farmers' attitudes to farm development. 

4.2 Farm Organisation 

This section reports the size, tenure, and form of management, on each 

farm in the survey. 

4.21 Size of farms 

Farm size in Wairoa County varies widely. Farms in the survey ranged from 

420 to 10,735 acres. The areas of individual farms are given in Tables 4.1 

and 4.2. 

Four ~20% ) of the Random Farms covered less than 1,000 acres, while 5o% 

had areas between 1,000 and 2,000 acres. Three of the remaining farms covered 

just over 2,000 acres, whi~e the larger farms in the County were represented 

by units of 3,021 acres, 5,650 acres and 10,735 acres. Thus the survey suggested 

that over half of the hill country farms in the County cover less than 2,000acres 
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Table 4.1 Size , Tenure , and Responsibility for Management of Random Farms 

Farm Number Total !...rea Tenure Responsibility for 
(acres) 

' 
Management 

1 1,038 Crown Lease Owner 

2 1,398 Freehold Owner 

3 561 Freehold Owner 

4 3,021 Fr eehold Owner 

5 1,936 Freehold Owner 

6 786 Freehold Owner 

7 2,183 Freehold Manager 

8 10,735 Freehold Owner 

9 1,600 Freehold Manager 

10 2,343 Freehold: 966 acres Owner Crown Lease: 1 , 377 acres 

11 2,177 Freehold: Boo acres Owner 
Crown Lease: 1,377 acres 

12 1 '14o Freehold Owner 

13 747 Freehold Owner 

14 1 '111 Freehold Manager 

15 5,650 Freehold Owner 

16 1,300 Freehold 8oo acres Owner 
Crown Lease: 500 acres 

17 1,757 Freehold Owner 

18 1,375 Freehold Owner 

19 1,019 Freehold Owner 

20 674 Freehol d Manager 

Average 2,128 
' 
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Table 4.2 Size, Tenur e , and Responsibility for Management of Purposive Farms 

Farm Number Total Area Tenure Responsibility for 

' (acres) Management 
·-

21 350 Freehold Owner 

22 946 Freehold Owner 

23 781 Freehold Owner 

24 1,235 Freehold Owner 

25 2,854 Freehold Manager 

26 560 Freehold Owner 

27 1,078 Freehold Owner 

28 798 Freehold Owner 

29 900 Freehold Owner 

30 1,257 Freehold Owner 

31 820 Freehold Owner 

32 1,304 Freehold Owner 

33 428 Crown Lease Owner 

34 920 Freehold Owner 

35 560 Freehold Owner 

36 2,177 Freehold: 8oo acres Owner Crown Lease: 1,377 acres 

: 
Average 1,074 

' 
NOTE: Purposive Farm No.36 also occurred as a Random Farm, where it -- appears as Farm No . 11. 
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As a group, Purposive Farms were noticeably smaller than Random Farms. 

This could suggest that over recent years the owners of the smaller farms 

have made greater efforts to increase production than the owners of relatively 

larger farms have made. 

4.22 Tenure of farms 

Land tenure of farms in the survey is also listed in Tables 4.1 and 4.2 

All farms were either fr eehold or leased from the Crown. Land held under 

Deferred Payment Licence was r egarded as freehold.1/ Freehold tenure was 

predominant, accounting for 92.4% of the total area of Random Farms. Only 

one of the farms in this group had no freehold land. 

Thirty-three year term renewable leases were the nost common type of 

Crown Land t enure, but one farmer had non-renewable · tenancy (reviewed every 

five years) over part of his farm. 

Other forms of tenure that occur in the County include private lease-

hold of Maori land and various forms of private l easehold and grazing-rights 

to land held by Europeans. However, none of these systems appeared on farms 

in the survey. 

1. Land which has been leased from the Crown with permanent rights of 
renewal may be freeholded over periods ranging from ten to thirty 
years. Freeholding involves a compulsory initial payment of at 
least 3% of the unimproved value of the land, followed by payment 
of the remainder on a 5% table mortgage. This procedure requires 
a Deferred Payment Licence, which may be obtained for a nominal 
s~. 
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4.23 Responsibility for management 

Responsibility for important day-to-day management decisions on Random 

Farms was found to be taken by either resident owners or hired farm managers. 

The third column in each of Tables 4.1 and 4.2 illustrates this feature. 

Resident owners were found on sixteen (80%) of the farms. The remaining four 

farms were run by managers for absentee owners. 

To obtain further information on the extent of absentee ownership, the 

writer sought assistance from a Wairoa stock and station firm. The manager 

of the firm was able to identi fy most farms that corresponded closely to 

the author's definition of a hill country farm. He was then able to state 

whether or not these farms had absentee owners. Farms identified in this 

(possibly inaccurate) way totalled 286, of which 76 (27%) had absentee owners. 

It should be emphasised that these estimates were made on the basis of farm 

units. Since absentee ownership appeared to be more prevalent on larger 

farms, the author considers that more than 27% of the total area of hill 

country in the County is likely to have absentee owners. 

Absentee ownership is not, of course, undesirable per se, since a hired 

manager may well have great er managerial ability than the non-resident owner. 

In spite of this, the author considers that resident owners are li~ely, by 

virtue of their more intimate association with their farms, to be more 

interested than absentee owners in increasing production. 
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4.3 Farm Labour in Wairoa County 

This s ection begins with a description of the labour used on survey 

farms. This is followed by a more general discussion of the availability 

of farm labour in the County. 

4.31 Labour used 

In the Random Group, 16 farms (80%) had permanent employees. These 

ranged in ability from unskilled school-leavers, to experienced shepherds. 

Nineteen farm ers employed contracted labour for shearing, and all farmers 

usually employed casual or contracted labour for f encing and scrubcutting. 

One widely-recognised indicator of labour productivity on sheep farms 

is the ratio of breeding ewes wintered to permanent full-time labour units. 

This measure is, of course, only approximate because it fails to take 

a ccount of the labour r equirements of other stock classes . In effect, it 

is assumed that the supply of permanent labour always places an upper limit 

on the breeding ewe flock, while other stock classes never compete with 

breeding ewes for labour. 

On Random Farms, the number of breeding ewes per full-time labour unit 

ranged from 500 to 1,306. The average was 800. On nine farms f ewer than 

700 awes per labour unit were run, while the ratio exceeded 1,000 on only 

four farms. 

The highest ratio observed on Purposive Farms was 1,530. 
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4.32 Availability of labour 

At the time of the survey, only one farmer in the Random Group was 

actively enquiring for permanent labour. Although many other farmers claimed 

that there was a serious shortage of reliable labour in the County, none felt 

that they were understaffed at the time. However, several farms had 

relatively inexperienced shepherds in positions of responsibility. Numerous 

cases of experienced and able men leaving the land to take work in urban 

areas were reported to the author. Some movement of labour away from~ming 

occupations should undoubtedly be expected when farm workers are mobile and 

financially ind~pendent, but the farm survey suggested that several specific 

factors currently conspire to encourage experienced farm workers to seek 

other. occupations. 

The most important of these factors are security of employment, security 

of residence, and problems with the secondary education of children. Farm 

workers should expect s ecurity of employment to result from their competence, 

and capacity for manual work, but the latter tends to decline withmvancing 

age. The author believes that many experienced farm workers leave the land 

while they still feel young enough to mas ter another occupation which promises 

to offer greater future security. 

Insecurity of residency is likely to influence young, recently-married 

farm workers, who find that the oppor tunity to purchase urban dwellings 

(possibly by capitalising the family benefit), warrants the loss of satis­

faction that may result from leaving rural employment. 

Married farm workers often find it difficult to meet the cost of 
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boarding children at s econdary school. This is probably the foremost reason 

for the urban .drift of experienced farm labour. In many hill country areas, 

transport services for secondary school children are either absent, or 

involve unacceptably arduous daily travelling. When they are unable to 

afford boarding f ees, farm workers have no alternative to seeking employment 

closer to schools. 

Apart from isolated examples of poor wage rates, remuneration to exper­

i enced farm workers was generally high, £18 to £25 per week plus a car allow­

ance and a fr ee house, being a typical wage. On the other hand, it was 

noticeable that in many instances, wages offered to relatively inexperienced 

young workers were not competitive with the rates offered by secondary and 

tertiary industries. 

The requirement for casual labour was found to be generally well supplied 

in Wairoa County, although the availability of f encers and scrubcutters 

tended to decline during the summer and autumn due to seasonal demands for 

casual labour at the freezing works.in Wairoa. 

Most farmers in the survey r eport ed the r ecent tendency for the Maori 

populations of rural villages to move to urban areas. This drift, which is 

apparently actively encouraged by the Department of Maori Affairs, has in 

some districts resulted in the apparently-permanent loss of reliable day­

labourers employed on farms. 

4.4 Farm Topography 

In the farm survey, land was classified into the following topographical 



classes: 

(i) Flat and rolling; contours over which a light wheel tractors can be 

safely driven,£/ 

(ii) Steep ploughable; the remaining land negotiable by wheel or crawler 

tractor, and 

(iii) Unploughable; land not negotiable by machinery. 

Such a classification is necessarily arbitrary, and in the general absence 

of accurate farm maps, visual distinctions were made between class es. 

The total area of Random Farms included 10% flat and rolling contour, 24% 

steep ploughable, and 66% unploughable. 

Tables 4.3 and 4.4~in which a topographical analysis of all farms in 

the survey is tabulated, show that the topography of Purposive and Random 

Farms was not significantly different. The tables also show that there was 

considerable variability in the topography of individual farms. Excluding 

Farm No.34 (see the note in Table 4.4), the proportion of flat and rolling 

land on farms r anged from zero to 31%, while steep ploughable contours 

constituted from 3% to 51 %, and unploughable areas ranged from 34% to 93%, 

of total areas. 

Nine farms of the thirty-four that can be considered, had less than 

25% of their areas ploughable, but cnly four had more than 5~~ of this 

contour. 

2. The author emphasises that this topographical class is one over which 
h£ believes a light wheel tractor can be safely driven. 
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Table 4.3 Topography of Random Farms 

t 

Farm Number Flat and Rolling I Steep Ploughable t Unploughable 

i 
1 11 29 1 6o f 

I 
2 7 14 .I 79 

f 3 29 9 62 

4 5 I 33 62 

5 23 43 34 1 

6 Nil 13 87 

7 Nil 27 
I 

I 73 
I 

8 5 18 I 77 

9 6 25 ! 69 
I 

10 Nil 21 I 79 
11 15 I 23 I 62 

12 4 26 10 
I 13 20 27 53 

14 4 4o l 56 

15 27 18 55 

16 2 23 75 I 
17 Nil 11 89 

18 7 35 58 
19 21 I 39 4o 

I 20 6 25 69 

Aggregate 10 24 66 

.. 
Note: Topographical classes are expressed as percentages of total farm area 
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Table 4.4 Topography of Purposive Farms 

Farm Number Flat and Rolling Steep Ploughable Unploughabl9 

I 

21 Nil 51 49 

I 22 16 3 81 

23 26 38 36 

24 12 30 58 

25 5 24 71 

I 26 I 
7 11 82 

27 11 28 61 

28 19 26 55 

29 Nil 7 93 

30 24 24 52 

31 31 24 ~5 

32 27 12 61 

I 33 21 24 55 

34 43 46 11 

35 Nil 11 89 

36 15 23 62 

Aggregate 16 21 63 

l 
Notes: 1. Farm No.34, while not a hill country farm by definition, 

was visited because notable development of steep hills 
had been done on it. 

2. Topographical cl~sses are expressed as percentages of 
total farm area. 
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4.5 Land Use on Farms 

The land use categories used in this study wer e : 

(i) Grazeable pasture; land that is accessible to stock and which supports 

grasses and herba ceous l egumes, 

(ii) Unproductive l and capable of development; land that is infested with 

weeds or bush, but which could be developed to support gra zeable 

pasture , and 

(iii) Permanent waste-land; l and tha t is occupi ed either by buildings and 

yards, or which could not possibly support grazeable pasture . Areas 

of gorges, streams, and scarps ar e i ncluded in this category. 

Table 4.5 contains an analysis of land use on Random Farms.2/ Accuracy 

in det ermining land areas suffer ed from the lack of r eliable farm maps, and 

an additional difficulty was the need to es timat e the extent of unproductive 

areas in paddocks supporting both pasture and s catter ed scrub. The areas 

fina lly assessed r epresent ed a concensus of the opinions of the farm owner 

or manager, Valuation Department field sta ff, and the author. 

Sixty-five percent of the tota l area of Random Farms was grazeable pas ture, 

while 31% was unproductive land capable of development, and 4% of the area was 

per manent waste-land. Thus 96% of the area of Random Farms was either in 

pasture or was capable of development. 

3. Land us e data for Purposive Farms was not included because land use is 
dependent on management, and thes e farms were selected on the basis of 
having bett er than average management. Their inclusion would therGfore 
have biassed the required general appreciation of hill country land use 
in the County. 



Table 4.5 Land Use on Random Farms 

I 

Farm Number Grazeable Pasture ! Unproductive - Capable Permanent 

I I 
of Development Wilste 

I 1 76 19 5 

I 2 78 18 4 

3 99 Nil 1 

4 4o 57 3 
5 75 23 2 
6 76 17 7 

I 
7 83 12 5 
8 62 32 6 

I 
i 

9 65 32 3 I I 10 4o 56 4 
I l 
.1 

11 88 9 3 
12 92 5 3 

I 
13 

I 
67 30 3 

14 54 35 11 

15 
) 

56 42 2 
16 ' 47 I 51 2 

I 
I 

17 68 I 29 3 I 

18 78 I 19 3 

I 19 94 5 1 
I 

I 20 91 7 2 
t 

1----!------+-----r-------i ' I Aggregate I 
I . I 

65 31 4 

Note Classes are expressed as percentages of total area . 
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4.6 Farming Ent erprises and Stocking Rates 

All farms in the survey r an sheep and beef cattle. The variations in 

husbandry practic es and stock policiP.s , are discussed in Chapter 5. The 

following subsection describes the stocking rates on the Random Farms. 

4.61 Stocking ~ates 

Every farm in the survey was running several classes of both sheep and 

cattle. Since the feed r equirements of the differ ent types of stock obvious-

ly differ ed, a method for aggregating stocking classes was necessary. The 

co-efficients actually used to convert stock wintered into ewe equivalents 

(EE) are given in Table 4.6 .. 

. 

Table 4.6 Stock Conversion Coefficients for Stock Wintered 

Stock Class E;E per Animal 

Ewe Hogget 0.75 

Wether Hogget 0.75 

Adult Breeding Ewe (2th. and older) 1.00 

Adult Ram (2th-. and older) 1 1.00 
-

Adult Wether (2th .. and older): l 
(i) When stocked at or below 3 EE per acre 0.50 

(ii) When stocked at or above 6 EE per acre 0.75 

Rising one-year cattle 3.00 
Rising two-year cattle 4.00 

Cattle two years and older 5.00 

Note: A discussion in the text explains the variable coefficient for 
adult wethers . 
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The· coefficients are substantially similar to those used by the N. Z. 

Department of Agriculture, and by Wright l2!iJ. Exceptions to the Department's 

recom~endations include the inflation of the hogget to 0.75 EE from 0.50 EE, 

and the assumption of a variable coefficient for adult wethers. Wright used 

the modified hogget coefficient, but assumed a fixed coefficient 1.00 for 

adult wethers. The author's assumption of a variable coefficient for adult 

wethers is based upon the vi ews held by Mr· J.N.Tripe, a l eading farmer on 

Wanganui hill country. Mr Tripe believes that at a stocking rate of 3 EE 

per acre 1 three breeding ewes and six adult wethers have equivalent feed 

requirements, but that at a stocking r ate of 6. EE per acre, six ewes and eight 

wethers have equivalent requirements for f eed. That is, when stocking at 

3 EE per acre, an adult wether represents 0.5 EE, but if it is stocking at 

6 EE per acre, it r epresents 0.75 EE. 

A more detailed analysis of this hypothesis appears in Appendix C. 

The ~pothesis was accepted for use in this study because it appeared to be 

~ reasonable than the constant conv~rsion coefficients used by other workers. 

It should not, however, be r egarded as the right method for converting adult 

wethers to EE; further empirical information could dictate a modification 

to it. 

The critical f eed period in Wairoa County occurs during late winter/early 

spring.j/ Consequently, the stocking rates on farms in the survey were cal-

culated from winter stocking levels. The stocking rates for Random Farms are 

4. Some farmers have occasionally been obliged to make unplanned sales of 
breeding stock during summer dry periods, but the author considers that 
these summer feed shortages were principally due to inflexible stock 
policies. This poi nt is pursued further in Chapter 5. 



61 

shown in Table 4.?. No violent climatic fluctuations, which might have 

affected stocking rates, occurred in the year prior to the winter of 1965. 

Table 4.7 Stocking Rates on Random Farms (Winter 1965) 

' 
I Stocking Rates Ratio: 

! Bheep EE 
Farm EE per EE per lEE per Acre per SheeE EE 

Number ·Productive Potentially of Productive Cattle EE 
Acre Productive Total Area Acre 

Acre 

1 3.39 2.71 2.58 I 1. 99 I 1. 4 
I 

3. 43 2.68 
( 

t 1. 4 2 2o79 I 2.00 

3 3.32 3.32 3.29 1.86 I 1.3 ' 

4 I 3.84 1.58 1.52 2.33 

I 
1. 6 

I 

5 I 4.01 3.06 3.00 2. 45 1.6 
6 3.89 3. 21 3.00 2.68 I 2.1 I 

7 2. 69. 2.36 2.26 1. 48 I 1.2 
8 2.47 1. 6 -~ :- 1. 54 1.37 1.2 

9 . 2.59 1. 74 1.69 1.83 2.4 
10 3.18 1.32 1.26 2.05 1.9 
11 2.14 1.94 1.90 1. 41 1. 9 
12 3.07 2.90 2.81 1.90 I 

1. 6 
13 3.31 2.28 2.22 2.28 2.2 

I 

I 
i 14 2.90 1. 76 1. 57 ' 2.o8 2.5 I 

I 
15 2. 47 1.43 1. 4o 1. 45 1.4 I 16 2.32 1.12 1.09 1.26 1.2 
17 2.20 1.54 1.50 1. 43 1.8 I 

I 

18 2.56 2.06 
I 

2.01 1.53 1.5 I 
19 2.98 2.84 i 2.81 1.84 1.6 I 20 I 2. 91 2.69 2.65 1. 98 2.1 

i 

j Average 2.98 2.21 2.14 I 1.86 1. 7 I 

! I 
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In Table 4.? stocking rates .are expressed in three forms. The first 

column indicates the stock that were being run on each acre of grazeable 

pasture. Only~ farm was carrying more than 4 EE per acre, eight were 

carryy.ipg between 3 EE and 4 EE and eleven had not attained 3 EE per acre, 

The average for Random Farms was 2.98 EE per acre. 

The second column expresses stocking levels with respect to areas that 

were potentially productive.2/ These figures allow meaningful comparison 

between present stocking rates and estimated potential rates. . On this basis 

only three farms carried more than 3 EE per acre, while:nearly half the farms 

had stocking rates oP less than 2 EE per acre. The average was 2.21 EE per 

acre. 

Stocking rates expressed in terms of total farm area, as indicated in 

the third column, are less meaningful because the farms had differing 

proportions of permanent waste.S/ 

The column showing the rates at which sheep alone were stockirl indicates 

that only seven farms were carrying more than 2 sheep EE per productive acre. 

Considerabl~ variabi lity in the ratio of sheep EE to cattle EE is 

indicated in Table 4.?. No important conclusions can be drawn from · these 

ratios though, in general, they are probably lower than in many other North 

Island hill country districts. Later chapters will suggest a new management 

system which would involve a substantial increase in the proportion of sheep 

to cattle. 

5. This area was the sum of the grazeable area and the area that was 
unproductive but capable of development. 

6. See Table 4.5 



4.7 Production 

Wool production, lambing and calving percentages, and lamb fattening 

performances on the Random Farms are shown in Table 4.8. 

Wool production relates to the 1963/64 financial year, but lamb fattening, 

and calving and lambing percentages refer to the 1964 breeding season. In most 

cases these production periods were the most recent for which records were 

available. The coastal areas of the County suffered a mild drought during the 

summer of 1964, but the farmers in these areas did not think that this had 

greatly affected production. 

In Table 4.8 production is expressed in three forms; as production per 

acre of grazeable pasture, production per a;re of potentially productive land 2{ 
and production per breeding ewe. 

Lambing percentage is defined on the basis of lambs docked and ewes put 

to the ram, and calving percentage is defined on the basis of calves docked 

and cows put to the bull. 

The wool production data revealed that fifteen f arms were producing less 

than 20 lbs, per acre of grazeable pasture , and only on~ was producing more 

than 30 lbs. Wool production per acre of potentially productive land was, 

of course, even lower, 24 lbs.per acre being the highest recorded, while 

fifteen f arms had failed to attain 17 lbs. per acre. The imputation of the 

whole wool clip t o the breeding flock provides a s omewhat misleading comparison 

of per animal production on different farms. This is due to variations in 

dry sheep stocking policies and shearing policies, 

In spite of this analytical deficiency, the roeults illustrate that wool 

7. See footnote No. 5, 



Table 4.8 Stock Production on Random Fn~2 

Wool Production (lbs,) 

Farm Per Acre ot Per Acre or Per Breeding Ewe Lambing % Calving % Lamb Fattening Performance 
Number Grazeable Potentially (% wether lambs rnttened) 

pasture Gruzeable 
Pasture 

1 20.7 15.5 15.1 90 95 75 

2 17.2 14,0 12,1 93 97 95 

r--· 
3 19.0 18,8 10.6 96 N,A, 98 

4 22,2 9.1 13.3 82 83 l\il 

5 31,4 24,0 19.7 85 90 15 

6 21,8 18,0 11 .1 76 - 73 50 

7 14.0 12.3 16.2 81 74 Nil 

8 14.0 9.3 15.5 82 83 Nil 

9 15.8 10.6 10.2 73 50 50 
1----

10 21.1 8.4 16.3 90 91 90 

11 10.9 10,0 10,8 75 70 10 

12 23.1 21.8 18,2 84 99 60 

13 14.8 10.2 8,8 79 89 Nil 

1~ 18.5 11,2 11.7 82 64 Nil 

15 13.3 7.7 14.2 75 60 Nil 

16 10 .• 8 5.2 11.3 70 65 Nil 

17 15.5 10.9 14.3 97 70 98 
1--

18 15.9 12,8 15.3 95 94 50 

19 17.8 16.9 14.3 82 90 70 

20 14,8 13.7 9.5 90 89 Nil 

Average 17.6 13.0 14.3 84 80 N,A, 

Note: 1 H.A. 1 indica teo 'not applicable' 



production per animal was very -low on several farms. Th~re was no indi~atio~ 

that low per animal production was asso~iated with high stooking rates. The 

author believes that the low production was caused primarily by fa~lty stock 

management, particularly the underfeeding of ewe hoggets. This point is 

pursued further in Chapter 5. 

Lambing and calving percentages varied widely, with many being very 

low, although some high percentages were being achieved. Only seven (35%.~ of 

the Random Farms had lambing per~entages of 90% or greater. Relatively high 

percentages were. observed on all major land- types. This suggested that lamb­

ing and calving performances of between 9CfJ6 an.d 100% could be attai11ed througr- · 

out the County. High lambing and calving percentages tended to be associated 

with each other. The author considers that faulty managemeut of pasture and 

stoek togetlier with the .,~;:tee .of poor _qtta.J.ity sires, . probably accounts for most 

poor stock performances in the County. 

Lamb fattening performances also var~ed considerably. The author believes 

that all farms should have been capable of fattening at least ~~ of wether 

lambs but the b.ble indicates that only half the farms had attained this 

performance. Of course, the failure to fatten lambs may have been due to a 

deliberate policy of store-lamb disposal, but the majority of farmers express­

ed a preference for a fattening policy. 

4.8 Farm Incomes 

Tbd.s section presents the results of an analysis of the financial 

features of Random Farms. 
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.. 
The primary aim of the· analysis was to gain some insight into the revenues 

and expenditures that were expected by hill country farmers in Wairoa County 

at the time of the survey. This information was expected to indicate current 

levels of investment in farm development, as well as providing a 'benchmark' 

with which potential income levels could be compared. 

The physical inputs and outputs on Random Farms in the 1963/64 financial 

year were the basis for the information in Table 4.10. This was the most 

recent year for which complete information was available, and 1963/64 had the 

additional advantage that most districts in the County had generally normal 

weather conditions.§/ Accounting balance dat es ranged from March 31 to June 30, 

with the latter date being the most popular. As no inter-farm comparisons 

were intended~any variations in balance date were of no consequence to the 

study. 

A common set of standardised costs and prices21 was applied to the 

observed inputs and production on each farm. It was considered that the costs 

and prices assumed approximated the average of future costs and prices. Thus 

the revenues and expenditures that were calculated in this manner, were those 

that would be most likely to recur in the future if production remained static 

at 1963/64 levels. The conventions assumed for costs and prices were: 

(i) Costs 

It was assumed that future costs would be constant at the levels 

ruling in 1963/64. This assumption was made because the author 

could define no ~~ likely set of future costs. 

8. Coastal districts in the County did, in fact, experience a mild drought 
in the summer of 1963/64, but all of the survey farms in the affected 
area had production levels that were higher than those in the previous 
year. 

9. The rationale of standardising costs and prices is discussed in Section 
3.531. 
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(ii) Prices 

It was assumed that future prices for wool, fat stock and store 

stock would fluctuate about a mean corresponding to 1962/63 

prices. To take account of differences in stock quality on differ­

ent farms, upper and lower price limits were fixed, the author 

subjectively deciding whether a particular class of stock on a farm 

merited lower, modal, or upper prices, A single modal price was 

fixed for wool. The prices assumed are given in Table 4.9. 

In Table 4.10, the aggregate of revenue from livestock and wool sales 

(valued at the prices shown in Table 4.9), and revenue accruing from investments 

outside each farm, appears under the heading Gross Cash Income. 

The second column indicates Cash Expenditure, which includes ~ cash 

outgoings except taxation payments and capital repayments. 

Taxation payments, which appear in the third column, were calculated using 

actual personal and family exemptions, the statutory or 'book' depreciation on 

assets, and the standard values on livestock actually used in each farmer's 

accounts, All eligible development expenditures were exempted, but no effort 

was made to reduce taxation by spreading the exemptions over future years. 

The fourth column indicates Fixed Capital Repayments. These are payments 

which farmers were obliged to make, and do not include voluntary reductions in 

current account liabilities. 

Column (5) shows Owner's Drawings which are equal to Gross Cash Income 

less the sum of Cash Expenditure, Taxation, and Fixed Capital Repayment. In 

terms of the column numbers in Table 4.10, the derivation of Owner's Drawings 
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Table 4.9 Expected Future Wool and Stock Prices 

Prices 
Product 

I Lower Modal Upper 
I 

I Wool (per lb. greasy) - 42.0d.(gross) -
39.5d. (net) 

Store Lambs: (i) ewes 

I 
27/6 30/- 32/6 

(ii) wethers 25/- 27/6 30/-

Fat Lambs 37/- 40/- 43/-

Fat Wethers (hgt./2th.) 35/- 40/- 45/- I 

2th. Ewes 60/- 65/- 70/-

C.F.A.4/5 yr .. Ewes I 35/- 40/- 45/-

C.F.A.5/6 yr. Ewes 20/- 25/- 30/-

Store Cattle: 

(i) Weaner steers £15 £17 £20 

(ii) Weaner heifers £11 £12 £14 

(iii) Rising 2. yr. steers £21 £24 £27 
(iv) Rising 3 yr. steers £25 £28 £30 

(v) Rising 2 yr. heifers £15 £17 £2 0 

(vi) Rising 3 yr. heifers £22 £26 £30 

(vii) Breeding Cows £20 £25 £30 

Kviii) Potter Bulls - £35 -
Fat Cattle: 

(i) 2/2~ yr. steers & heifers - I 
£40 -

(ii) Bullocks - I 
£45 -

Fat C.F.A. Cows - £25 -
Note: Except where indicated, prices are net of selling charges. I -



'rabl c 4.10 Analysis of' Incomes on Random Fl:u•ms 

Section I (development expenditure recognised) Section II (development expenditure ignored) Section III 
Fnrm 
NtmJber b---------~~~------~·y---------,--r,--------T~~~-------,-~b--------fc7;----------;;rM--------·--;c9;---------r-<1no~------~"'1--------f-,1o2~--------~ 

Gross cash 2 cash ! 5 Taxation 4 Fixed ,- Owner's Capital Gross Cash -Static Cash Taxation Fixed ,. Owner's Net Annual 

2 

3 

5 

6 

7 

9 

10 

11 

12 

1i 

1/) 

1<] 

IJOcomc Expenditure (£) Co pi tal Drawings Increment Income Expcndi ture (£) Cnpi tal Drawings Ir.vcstn:cnt 
(c) (£) Repayments (£) (£) (£) (£) Repayments (£) (£) 

7,012 

7,709 

7,480 

11,555 

13,5113 

5,629 

8,650 

j~,177 

C,072 

5,336 

7,1112 

il,1,20 

2,917 

.),560 

7 ,?h1 

7 ,!·9G 

9,143 

5,47~ 

6,902 

5,478 

&,267 

9,849 

4,914 

9,132 

32,290 

2,330 

G,130 

6,076 

5,B30 

2,257 

3,054 

11,112 

3,13G 

5,253 

5,816 

0,930 

2,603 

145 

24 

272 

182 

1,048 

35 

N.A. (a) 

80 

1,317 

341 

65 

250 

24 

26 

215 (c) 

33 

383 

91 

147 

! .• A. (b) 

260 

(£) (£) 

140 

226 

Nil 

Nil 

Nil 

53 

Nil 

79 

Nil 

33 

586 

277 

Nil 

Nil 

Nil 

Nil 

815 

185 

1119 

Nil 

141 

1,252 

557 

1, 730 

2,506 

2,646 

627 

N.A. ( '1) 

2,720 

2,4~5 

1,832 

685 

2,063 

69G 

480 

1,368 (d) 

661 

1,130 

1,304 

952 

N.A. (b) 

829 

1,269 

380 

320 

732 

603 

2,525 

6,389 

Nil 

1,311} 

~6 

29 

465 

350 

3,736 

1,220 

870 

Kil 

392 

Nil 

1,098 

7,012 

7,709 

7,480 

11,555 

13,543 

5,629 

8,650 

35,177 

6,072 

8,336 

7,412 

2,977 

3,560 

12,695 

3,83D 

7,581 

7,396 

8,178 

4,281 

9,143 

4,646 

5,633 

5,098 

8,547 

9,117 

4,311 

6,607 

25,909 

2,330 

4,816 

5,220 

5,801 

1 '792 

2,704 

7,376 

1,916 

4,383 

5,816 

6,538 

2,603 

6,220 

413 

269 

421 

272 

1,486 

104 

!I.A. (u) 

2,718 

1' 317 

916 

273 

259 

94 

77 

1, 764 (c) 

274 

751 

91 

205 

N.A. (b) 

650 

140 

226 

Nil 

Nil 

Nil 

53 

Hil 

79 

Nil 

33 

586 

277 

Nil 

Nil 

Nil 

Nil 

815 

185 

Nil 

141 

1,813 

1 '581 

1,961 

2,736 

2, 940 

1' 161 

N.A. (u) 

6,ll71 

2,1425 

2,571 

1,333 

2,063 

1,091 

779 

3,555 (d) 

1,640 

1,632 

1, 504 

1,286 

J;.A. (b) 

2,1.32 

1,024 

231 

230 

294 

554 

N.A. 

5, 751 

Nil 

739 

6148 

20 

395 

299 

2, H\7 

979 

?02 

1\il 

L.A. 

707 

1\otec: 'i~.J,.' indlcuteo tnot upplicc.blc' 

(u) owner of form lio. 7 derived part of hie income from another separate property. •raxution and Owner's Drnwinp:s could not be culcu)at.ed, but 
taxnblc in cone (bcfoz•e deu.uc tion of pcrsonnl und family exemptions) wo.o .£1 GO if development cxpcndi ture woo recocnioed, or.<.! £1,7135 in the 
nbucr:cc of' development. 

(D) For Bimilur rcuoonu to thocc given for farm No. 7, taxation could r.ot be caJculated for farm No. 20. •rnxnwle 1ncorr1f: rrom thio propcr·ty (bef'ore 
personal tllcd l'nmily exemptiono) was .£1,295. 'fhere wus no development expenditure. 

(c) Taxntior. 1'oi' furm No. 15 wao nnseeced at company rates. / 

(,.t) l<\,1• fuz•r:1 No. 15 Ovmer'o Drawings repPener:ts post-tax company prof'itn in the hando of' the shureholdcro. 

(c) J,vcrngcc Wt'I'C cnlcuJuted or eiptlteen farms; forms No. 7 and No.20 were not included for the reasons outlined in notes (u) and (b) ubove. 
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may be expressed as : 

Owner's Drawings (5) = (1) -((2) + (3) + (4)). 

Thus Owner's Drawings represented the sum available to a farmer after he 

had paid all cash expenses which included taxation and fixed repayments. 

Owner's Drawings was the sum available for family consumption, the payment 

of life insurance premiums, and off-farm savings or investments. 

Some expenditure on farm development was incurred on most Random Farms 

in 1963/64. Although the distinction between development and maintenance 

10/ expenditure must be arbitrary to some extent -- , an attempt was made to 

identify development expenditure. The total development expenditure on each 

farm appears as Capital Increment, in column (6) of Table 4.10, Thus Capital 

Increment was the expenditure aimed at increas .cng farm output, or reducing the 

effort required to produce current output. 

The items of expenditure included in Capital Increment were: 

(i) Pasture renovation by cultivation or oversowing, 

(ii) Establishment of new pastures from scrub or bush, 

(iii) Manure in excess of the average of the previous two years, 

(iv) Additions to vehicles and plant (as distinct from the replacement 
of existing assets), 

(v) Fences erected in new positions, 

(vi) Additional roading and tracking, 

(vii) Additional water reticulation, and 

(viii) Additional buildings. 

10. This point is discussed at greater length in Chapter 6. 
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It is thought that the aggregate of these items provides an approximation 

of the increment to Gnpital ~alue obtained on each farm in 1963/64. This cal-

culation would, of course, ignore any increment in capital value that could 

be attributed t olely to inflation. 

In order to indicate the cash income foregone while attaining these 

increments to capital value, Section II of Table 4.10 was calculated. Section 

II is a repetition of Section I, with the exception that the Cash Expenditure 

of Section I is re-defined as Static Cash Expenditure. This excluded all the 

items of developmen~ expenditure that are listed above. Taxation was recalcul-

ated. Thus ~vner's Drawings were calculated on the assumption that there was 

no expenditure on farm development~ 

~et Annual Inve~t, appearing in Section III of the table, was 

calculated by subtracting Owner's Drawings in the 'real' situation, from the 

Owner's Drawings calculated in Section II, (that is, the 'no development' 

situation). Net Annual Investment then represented the capital which farmers 

had niverted from current consumption (or off-farm savings) after deciding 

to invest in farm development in 1963/64.11/ A worked example of the calula-

tions used in deriving Table 4.10, appears in Appendix D. 

No attempt will be made to draw the reader's att ention to the variations 

in income on Random Farms. These variations are apparent in Table 4.10. 

It is worth noting that, on average, the Random Farms returned a Gross Cash 

Income of £9 1 143, which wa.s offset by a Cash Expenditure of £7,317. After 

11. For example, expenditure which w~s likely to result in a direct increase 
in the capital value of Farm No.1 totalled £829. -In order to make these 
expenditures, the farmer had to forego £561 of current consumption. Hence 
his net investment was £561. 
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payment of £260 tax and £141 in capital repayments, Owner's Drawings of £1,424 

remained. The average Capital Increment was £1,098 and this was obtained from 

a Net Annual Investment (that is, consumption foregone) of £707. 

4.9 Capital Structure of Random Farms 

An anlysis of the capital structure of Random Farms was made to provide 

some insight into the extent to which farmers in the County had invested 

capital outside their farms, and to show the general credit-worthiness of 

farmers. 

The results of the analysis are presented in Table 4.11. The headings 

in the table may be defined as follows: 

(i) Total Assets were given by the sum of the values of: 

(a) Land and improvements (at Government Valuation, 1965), 

(b) Plant and machinery (book value at balance date 1964), 

(c) Lives tock wintered in 1965 (valued at the prices appearing in 

Table 4.9; the fact that a proportion of the difference between 

market values and standard values of stock would, in the event of 

a realisation on assets, accrue to the Inland Revenue Department, 

has been ignoed in this analysis), 

(d) Current account credits and debits, at balance date 1964, and 

(e) Capital invested or held outside the farm. 

(ii) Proportion of Assets Off-farm was calculated as the percentage of 

total assets that is represented by capital invested or held outside 

the farm. 

(iii) Total Liabilities were the sum of: 

(a) Long-term liabilities (that is, table and flat mortgages, and 
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other loans not at call) at balance date 1964, and 

(b) Short-term liabilities (that is, trading bank and stock firm 

cuErent account deficits, and creditors' accounts) at balance 

date 1964. 

(iv) ·,Net Worth of each farm business was determined by the difference 

between 1otal Assets and Total Liabilities. 

(v) Equity expressed Net Worth as a percentage of Total Assets. 

Thus Equity r epresents the proportion of tota l assets actually 

held by each farm business. 

Two important f acts emerged from the analysis, the first being that, on 

the majority of Random Farms, off-farm investment was slight. Only five 

farmers (25%) held more t han 2% of their assets off their farms, and only . 
three of thes e h eld more than 1o% in this way. Only one f armer had invested 

outside New Zealand. 

Secondly, a lthough f armers' equity ranged from 21. 6% to 100%, equity 

l evels wer e generally high, only s ix f armers having l ess than ?o% equity in 

their businesses. Aver age equity (calcula t ed from aver age net worth and 

aver age total assets) was 81.3%. Thus most farmers wer e i n a pc~iti on to 

offer substantial s ecurity, if necessary, to creditors. These farmers could 

conseq~ently be r egarded as eligible , on security groundn , for large long-

term loans for farm development. 
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Table 4.11 

Farm 
Number 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 
1 1 

12 

13 
14 

15 
16 

17 
18 

19 
20 

Total 
Assets 

(£) 

31,726 

37,958 
34,888 

52,046 

63,465 
20,341 

39,020 
180,008 

31,738 

33,905 
52,536 
43,206 

117,735 
14' 194 
71,819 

11 '137 
28,376 
36,451 

42,333 
20,769 

I Average 43,183 
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Capital Structure of Random Farms 

Proportion I 
Assets Held 
Off-farm 

(%) 

20.3 
0.4 

16.6 

o. 1 

Nil 
1 • 1 

o. 1 

0.4 
Nil 

10.9 

0.3 

5.4 
0.4 
o. 1 

0.3 
Nil 
1 • 1 

4.1 

0.5 

0.7 

Total 
Liabili-
ties 

(£) 

11 '608 
12,471 
Nil 

6' 165 
7,641 

13,224 
489 

23,880 
Nil 

13,926 
14,838 

10,303 

1,598 
10,494 

10' 120 

8 ' ~; 36 

715 
6,057 

3,559 
5,357 

8,069 

Net 
Worth 

(£) 

20' 118 
25,487 
34,888 
45,881 

55,824 

7' 117 
38,531 

156' 128 
31,738 

19,979 
37,698 

32,903 
16,155 

3,700 
61,699 
2,401 

27,661 

30,394 
38,774 
15,412 

35' 114 

Equity 

(£) 

I 63.4 

1 67.1 
100.0 

88.2 
88.0 

35.0 
98.7 
86.7 

100.0 

58.9 
71.8 

76.2 
91.0 
26.1 

85.9 
21.6 

97.5 
83.4 
91.6 

74.2 
l I 81.3 
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4.10 Recent Production Increases in Wairoa County 

This section reviews recent rates of production increases on farms in 

Wairoa County. 

In this section, it is assumed that changes in stocking rates provide a 

d . t• t d t• . 1SI goo approx1rna 1on o pro uc 1on 1ncreases. 

Table 4.12 indicates recent increases in stocking rates on Purposive Farms. 

In the main body of the table the year-to-year increases in EE carried on each 

farm, are expressed as percentages of totals in immediately preceding year& 

The 'Average Change' was calculated by first finding the overall stock increas~ 

in E E, then expressing this as a percentage increase from the original stocking 

levels and, finally, dividing the percentage by the number of years over which 

the increase took place. 'Terminal Stocking Rate' is the stocking rate in the 

last year recorded. 

The rate of change in stocking rates varied considerably between farms and, 

in many instances, between years on each farm. In some cases, this variability 

between years on particular farms illustrates a lack of long-range planning for 

development. This point was exemplified when the author found it impossible 

to discern any definite patterns of development on several farms. Variability 

between forms is indicated clearly by the average annual change in stocking 

rates. These figures are particulanw interesting when it is realised that, of 

yhe fourteen farms analysed, only two (14%) had increased stock numbers at an 

average annual rate greater than 5%, while only four (29%) had exceeded a 4% 

growth rate, and seven (50%) had an average rate of less than ~. It should 

be remembered that these were farms selected because they were thought to have 

the most rapid rates of increasb in production in the County. 

12. The author acknowledges that increase in stocking rate and production are 
unlikely to have a one-t~one relationship. 
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Table 4.12 Stocking Rate IncrJases on Purposive Farms 

j------~------------------------------~,~--------~----~~~----~~----
1 Farm Period of Stock Increase t ~~::~e i~r;;~al S~c~!~g p=~;~- I 

I 

!Number 1961/62 1962/63 1963/64 1964/65 ,per year) Grazeabl~ tially Prod- j 
Acre ucti ve Acre I 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
36 

1 
t 

0 

9~Q 
-0.8 
14.3 

11.6 

2.0 

5.0 

1. 5 
0 

-13.2 

0 

0.9 

-6.6 

0 

0 

12.9 

-3.5 

0 

-6.1 

0 

-11.8 

4.9 

0 

-2.0 

0 

4.1 
0 

4.4 

0 

0 

15.5 

13.0 

8.4 

9.1 

19.2 

4.3 

4.3 

-9.1 

0 

0 

0 

0.3 

63.1 

6.5 

3.6 
7.2 

-1.5 

10.8 

-8.8 
N.A. 

N.A. 

4.3 

7.4 

N. A. 

7.0 

N.A. 

63.1 

4.9 

3.'{ 
5.4 

0.2 

4.2 

0.5 

3.7 

1.2 

-4.8 

3.7 

1. 7 

0 

2.4 

2. 56 2. 56 1 

2.73 

3.52 

3.00 

3.04 

3.94 

3.68 

2.49 

1.83 

2.6o 
2~94 2. 94 

3.47 3·39 

3.12 2.65 

4.11 

4.15 

3.65 

3.18 ' 

4.11 
3.97 

3.65 

1.32 

I 
l 
I 

Notes: 1. 'N.A.' indicates 'not available' 

2. In spite of an overall reduction in stock number on Farm No.30,sub- 1 
stantial land development had, in fact, been initiated in 1963/64, 

1 and this was reflected in the 4.3% increase in stock numbers in 1964 
65. The re~uctions in previous years were largely due to the intro-
duction of an A.A.stud. I 

3. The development programmes assocated with stock increases on Farms 
21, 22, 24, 25, and 26, are decr~bed in ehapter 7. 

4. As ~tated elsewhere, Farm No.34 was visited only to examine hnd 
development techniques. As it was not, in fact, a hill country 
farm, no stocking-rate information was recorded. 

5. Farm No.35 was a lso visited primarily to examine land development 
techniques. The farm was ~o 'fragmented' that no meaningful stock­
ing rate cou+d be calculated. 
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The 'Terminal Stocking Rate' columns show that only one farm was carrying 

more than 4 EE per grazeable acre. The average stocking rates on Purposive 

Farms were 3.36 EE per grazeable acre, and 2.94 EE per potentially productive 

acre. 13/ 

4.11 Future Levels of Production 

In the farm survey, farmers were asked to comment on their plans for 

increasing production. From their replies, the author concluded that planned 

increases in stocking rates in the County as a whole, were likely to be slight. 

Of the twenty Random Farmers, eleven (55%) stated that they expected future 

increases in stocking rates and production to be very slow. An optimistic 

estimate of incr ~ases in stock numbers on these farms would be an average 1% 

per year. With current average stocking levels at 2.21 EE per acre, the 

absolute extra production envisaged by these farmers was slight, 

Five of the remaining farmers expected stock numbers to increase at less 

than 5% per year (but this rate was still described by the farmers as 'rapid'), 

while four (20%) expected substantial increases (that is, in excess of 5% per 

year). It was notable that few of these latter four farmers had, in fact, 

started developing rapidly. 

Most ?urposive Farmers as well as several Random Farmers believed that 

County-wide stocking rates of 5 EE per acre were quite possible. Such 

contentions must be treated with some reserve because none of these farmers 

had even observed management on farms carrying stock at this rate. The most 

important point is that the more pro~ressive farmers believed that substantial 

increaoes in production were possible. 

13. The corresponding stocking rates on Random Farms were 2.98 EE per graze­
able acre, and 2.21 EE per potentially productive acre. 
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4.12 Restraints on Production Increases 

The actual reasons for farmers refraining from increasing production at 

rapid rates are exceedingly difficult to determine, even during an interview 

lasting several hours, For exampl e , a farmer Gay contend that additional tax-

ation would make production increases unprofitable, when in actual fact a lack 

of managerial confidence is his most important r eason for not going ahead with 

development.W 

Nevertheless, an attempt was made to shed some light on these reasons. 

The most important impressions that emerged from the survey were : 

(i) Attitudes t o profitability 

The author's impression was that many farmers had only a vague idea of 

the distinction between profitable and unprofitable farm investment. The 

most common attitude (apparently held by eleven of the twenty Random Farmers) 

was to ignore any investment opportunities outside the farm, thus leading to 

the argument that any f arm development which did not ~ money, represented 

a sound investment. Eight of these eleven farmers assumed development to be 

profitable , but the other three stated that any considerations of profitabil-

ity was irrelevant to decisions to develop their farms. The satisfaction:: of 

having a 'better' farm was presumably a sufficient reward, A further two 

farmers apparently held no opinions concerning the profitability of develop-

ment, but five felt that development was definitely profitable, This conten-

tion appeared to be based more on intuition than empirical evidence, Two 

farmers maintained that off-farm investment was more profitable than farm 

13. This statement does not mean to imply that the farmer's original conten­
tion was necessarily incorrect, only that he did not ~ it to be correct 
This point was originally made by Candler L1§7. 
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development, but only one hel d a substantial portfolio of shares.1j/ 

Perhaps the crucia l point was that for most of these farms, consider ation 

of profit ability was of little consequence , f or they wer e s ecure in the know-

l edge that they di d not i nt end t o inves t heavily in farm development. 

Thus, the survey suggested tha t the expectation of unprofitability was 

not the key r eason f or r efraining from increasing production. In spite of 

this, the autho r believes tha t a demonstrati on of the profitability of devel op-

ment would , i n fact, stimula t e inter est in increasing production. 

(ii) At t itudes t o borrowing 

Twelve of the t wenty Random Farmer s apparently hel d a marked aversion t o 

debt. Attitudes r anged from a belie f that indebtedness was a sign of 

managerial failure , t o a f eeling that borrowing f or devel opment should be 

unnecessary. Four other f armers coul d s ee nothing 'wrong ' with borrowing, but 

could s ee no personal need f or substanti~l borrowing. Only f our f armers 

r egar ded ext ensive borrowing f or deve l opment as a r eas onable prac tice. 

(iii) Other attitudes t o devel opment 

~~cether with a r eluctance to borrow, a l a ck of managerial ability, 

knowl edge , and confidence i s probably the maj or r estraintto r apid development 

of the County. This impr es s i on gained by the author cannot be substantiated 

further except by r e f erence t o the marked propensity for farm managers to 

avoi d financial planning . Nine (45%) of the Random Farmers did not us e 

budgetting as an aid t o management, while f our others r elied on rudimentary 

'tobacco-pa cket' budgets. The author doubts whether managers who are unfamiliar 

with estimating the financial implications of their decision, can be expected 

t o ha ndle the initial planning and interim r evismon implicit in a s erious 

14. This farmer had invested in overseas industria l companies. 
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programme of development. Considerable scope clearly exists for intensive 

management advice to f3rmers in the County. 

Nearly all farmers r egarded progressive taxation as bad per se, and many 

claimed that the expectation of higher tax liabilities was deterring them from 

tt m t . b t t• 1 . . d ~· wh~le a m~nor~ty of farmers a e p ~ng SU S an ~a ~ncreases ~n pro UCv~on. • u~ • 

clearly appreciat ed the gener a l implications of taxation on development, it 

is noteworthy that thes e f ar mers wer e collectively mor.e active in attempting 

development than the equally vocal, but l ess discerning, majority. The 

author's impression was tha t many farmers in this latter group paid lip service 

to t axation as a disincentive, in lieu of stating their true r easons for 

a ccepting static levels of production • .1.2/ Probably important among these 

r easons was a low personal utility for additional i ncome together with an 

unwillingness to accept further r esponsibility and/or manual work. 

Thus, the r easons for f armers refraining from increasing production can 

cnly be described as complex. 

4.13 Summary and Conclusions 

The important findings r eported in this cbapter are : 

(i) Farm sizes in the County vary widely, but the average sizes of 

Random Farms and Purposive Farms were 2,128 acres and 1,074 acres 

r espectively. 

(ii) A significant proportion of farms had absentee owners. The farm 

survey suggested that about 20% of f arms had absent ee owners, but 

another source of information suggested a higher proportion of at 

15. This ie not .. intended to imply that taxation is !!£i a disincentive to farm 
development. In fact, taxation may be r egarded as a serious disincentive, 
as refe~ ence to Chapter 9 will illustrate. 
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least 27~ . 

(iv) The number of breeding ewes handled by each permanent far~ worker 

was found to be low in relation to numb ers that are 'accepted' 

elsewhere. The average on Random Farms was 800 breeding ewes per 

man. 

(v) Numerous examples of experienced shepherds moving from Wairoa farms 

to urban employment were r eported to the author. Secondary education 

of children, housing, and insecurity of employment, appeared to be 

the important r easons for t hese shifts. The loss of r eliable Maori 

day-labourers, who had moved to nr~an areas, was reported by several 

farmers. 

(vi) According to the author's classification, 10% of the area of Random 

Farms was fla t and rolling, while 24% was of steep ploughable 

contour , and 66% was unploughable . 

(vii) The land use pattern on Random Farms included 4% permanent waste-land, 

31 % that was unproductive but capable of development, and 65% that 

supported grazeable pasture. Thus 96% of the total area of these 

farms was estimated to be potentially productive . 

(viii) The stocking rat es on Random Farms were low in r elation to potential 

rates. On average, these farms carried 2.98 EE per grazeable acre, 

which was equivalent to 2.21 EE per potentially productive acre. 

(ix) Production levels wer e correspondingly low. The aver age wool product­

ion on Random Farms was only 17.6 lbs. per grazeable acre. Average 

lambing and calving percentages were 84% and 80% respectively. Ten 



of the twenty farms fattened less than 15% of wether lambs. 

(x) Farm incomes, and levels of investment in farm develo1m~ut, varied 

widely. Farmers' personal drawings ranged from £480 to £2 7 720, with 

an average of £1,424. Only five farmers spent more than £1,000 in 

farm development; nine farmers spent less than £500. 

(xi) The majority of Random Farmers had invested less than 2% of their 

assets outside their farms. This suggested that most farmers had, 

in the past, invested a large part of their surplus income in their 

farms, although the analysis of farm i"l.comes showed that these 

surpluses were usually relatively small. 

(xii) Equity levels were generally high, indicating that most farmers 

would have no trouble in providing security for substantial credit, 

should they require it. 

(xii) Recent production increases in the County were relatively low. 

Only four farms in the survey had an average annual increase in stock 

numbers greater than 4%. 

farms in the County were 

(It is thought that ~1 rapidly-developing 

included in the su~vey). 

(xiii) Production increases planned by farmers were very slight. 

(xiv) The author gained the imprecsion that a lack of confidence was the 

main r eason for farmers refraining from increasing production, 

although aversion to debt and the impact of taxation on the profit­

ability of farm development were also contributing factors. The 

author concluded that a demonstration of the feasibility and profit­

ability of increasing production, would stimulate farmers' i~terest 

in farm development. 
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MANAGEMENT PRACTICES ON WAIROA FARMS 

5.1 Introduction 

Chapter 4 was devoted mainly to a description of the levels of production 

and incomes on Wairoa hill country farms. The farm survey also investigated 

farm management practices, and this Chapter complements Chapter 4 by discuss­

ing the managerial aspects of farming in the County. 

The chapter has six major sections. The first of these describes stock 

management practices in some detail, while the second deals with pasture 

management. Both of these sections are confined to management practices used 

to maintain production levels. The two subsequent sections enumerate the 

~mportant weeds and pests in the County, and discuss the t echnical problems 

that face farm managers. 

Section 5.6 contains a description and analysis of the management practices 

that were being used to increase production on farms in the survey. The 

greater part of this section is devot ed to land development techniques. 

The final section contains a r eview of high-producing hill country 

farms outside the County. The emphasis here is on identifying the management 

practi0es that are relevant to increasing production on Wairoa farms. 

5.2 Stock Management 

This section contains a review of the important stock management 

practices in Wairoa Country. The information was obtained from the farm 
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survey. Although practices on both Random Farms and Purposive Farms are 

discussed, any comments concerning the niative popularity of practices are 

based on data from Random Farms. 

The review takes the form of a calendar of management operations for 

each of the major ·stock classes. Initial comments stress the more popular 

management practices, but attention is also given to the less typical 

practices. 

5.21 Breeding ewes 

Romney breeding ewes were found on all farms. Three Random Farms had 

flocks that showed signs of Perendale ancestry and one other flock contained 

Romney-Border Leicester cross ewes. None of these crossbred flocks were less 

than 50% Romney and all of them had, in fact, reverted to the use of Romney 

rams. 

On most farms, lambing began in mid-August with a peak occurring in the 

last week of that month . Two (1o%) of the Random Farmers favoured an earlier 

starting date. Earlier lambing did not appear to have any advantages. 

Severe storms occasionally occur in early August, and these can r esult in 

appreciable lamb deaths. Later lambing usually coincided with the spring 

flush of pasture growth. The set stocking of ewes during lambing was a 

universal practice, with stocking rates ranging from 2 to 3 ewes per acre on 

flats and rolling land, and up to 2 ewes per acre on the steeper hills. Most 

farmers had not considered rotational grazing as an alternative to set stock­

ing during lambing. Those who had heard of it felt that the cost of addition­

al subdivision would probably make the practice less profitable than set 



stocking. 

Set stocking was maintained from lambing until weaning on all Random 

Farms. This policy was not completely rigid, because farmers allowed for 

differential rat es of pasture growth in different paddocks by intermittently 

moving small numbers of ewes and lambs between paddocks. Usual stocking rates 

during this period were from 150 to 200 ewes with lambs, per 100 acres. On 

some farms, ewes without lambs were drafted out during docking (that is; 

during September and early October), but another popular pracfice was to leave 

these ~es with the main flock until weaning. The former practice has the 

obvious advantage that it should make more feed available to ewes and lambs, 

while the dry ewes are maintained on a lower plane of nutrition. 

On three Purposive Farms, ewes and lambs were rotationally grazed after 

lambing. On each of these farms, set stocking was maintained for as long as 

possible, but as the pasture growth rate declined in early summer, and as the 

pasture r equirements of lambs increased, rotational grazing was initiated. 

The farmers felt that rotational grazing allowed lambs a higher plane of 

nutrition during the last two to four weeks before weaning. 

Weaning dates ranged from early December to early FeDruary, with most 

farmers weaning between mid-December and mid-January. All farmers were aware 

that by advancing weaning dates they could alleviate summer feed shortages, 

but few farmers appear0d to consistently apply this knowledge. Indeed, wean­

ing dat es were far more likely to be dictated by the time of ewe shearing. 

If weaning was done during shearing,one mustering operation sufficed for 

weaning, drafting lambs fat-off-mothers, and shearing the ewes and retained 

lambs. It is doubtful that the effort saved by this practice warrants the 
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consequent loss of flexibility in stock and pasture management. Much of the 

difficulty in fattening lambs could be traced to ewes and lambs competing for 

feed for too long. 

Most f armers culled mixed-age ewes during weaning. The criteria on which 

ewes were culled varied greatly, but all farmers were rightly concerned with 

ewes' ability to breed and r ear a further lamb. Twelve of the Random Farmers 

culled all ewes that had not produced a lamb, irrespective of age. The other 

farmers were prepared to allow two-tooth, four-tooth, and six-tooth ewes 

'another chance'. Few farmers culled mixed-age ewes for wool type or declining 

wool production, but two Random Farmers culled ewes primarily on fleece charact­

eristics. Three farmers culled ewes strictly by age; as rising five year 

olds. On the remaining Random Farms, a general pra ctice was for approximately 

two-thirds of the rising five year old flock to be culled. Most of the 

remaining ewes were then cast-for-age the following year. In general, ewes 

with poor teeth or severe footrot, were automatically culled. The general 

attitude of farmers to culling was that they wanted 'reasonable looking' sheep 

(in their own estimation), which they expected to produce a further lamb. 

Most cull ewes were sold directly to the fre ezing works, but two farmers had 

permanent arrangements to sell sound cast-for-age ewes to local fat-lamb 

farmers. 

The post-weaning treatment of lambs was quite consistent. Except on farms 

where no lamb-fattening was attempt ed, ewe and wether lambs were separated, 

and while both groups were placed on the best available pasture, the wethers 

usually received preferential treatment. All lambs were usually drenched at 

weaning, and the wethers sometimes received further dosing when they were 
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musteredfor fat lamb picking. On farms wherelambs were net fattened, wethers 

and ewe$ were sometimet separated to facilitate the mustering for sale of 

store wether lambs, but usually the two groups were treated similarly. 

All farmers attempted to place their ewes on a lower plane of nutrition 

after weaning, but a lack of adequate fencing frequently foiled this attempt. 

Only six of the twenty Random Farmers had used large mobs of ewes in pasture 

improvement work, such as the preparation of poor quality pastures for over­

sowing. Four other farmers rotationally grazed their ewes in large mobs, 

but their main objective was to prevent the ewes from becoming over-fat. The 

remaining ten farmers set-stocked ewes at a rate of 1 to 2 per acre on their 

poorer pastures. On these farms, effective mob grazing was usually impossible 

for extended periods because most paddocks were too large. 

Among the Purposive Farmers, recognition of the breeding ewe as a use­

ful tool for farm development, was more general. Mob stocking during this 

period was the rule rather than the exception. 

Management of ewes during tupping varied considerably. One practice was 

to 'flush' ewes by set-stocking them on saved pas ture between one and three 

weeks before rams were put out. Two-tooth ewes were generally tupped 

separately. The most common variation to this basic system was a simplification 

in which ewes were not shifted to better pasture. The practice was usually 

found on farms were summer stock control was of the free-ranging type that 

required a minimum of management effoet. Under these conditions, which 

invariably implied a relatively low overall stocking rate, ewes usually 

approached tupping in a fat condition without flushing. 

While research into the effects Jof flushing ewes has not yielded con-
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elusive results,1/ it appears possible that the practice of flushing ewes, 

irrespective of post weaning management, may result in higher lambing percentages. 

Twelve Random Farmers favoured between 3 and 4 rams per 100 ewes, while 

the other eight fa rmers preferred rates of from 2.5 to 3 per 100. No farmers 

used teaser rams or tupping crayon. Many farmers felt that it would be use-

ful to accurately forecast lambing patterns, but the extensive nature of the 

tupping paddocks on most farms led farmers to believe that the extra effort 

involved in changing crayons would~ot be justified. 

Less than half the f armers in the Random Group recognised the wisdom of 

mobbing-up ewes and rams every one or t wo days when tupping was carried out 

in l arge , lightly-stocked paddocks. 

On all f arms management from tupping to l ambing had two distinct phases. 

Crutching usually took place during late July and this was usually the time 

for a change in management. Alternatively, the pre-crutching management 

pattern was continued until two or three weeks before lambing, when ewes were 

re-must er ed for drafting into lambing mobs. 

On fifteen Random Farms, management from tupping to crutching consisted 

of set-stocking at rates ranging from 1 to 3 per acre on lower-producing 

pastures. The other five farm ers rotationally grazed their ewes in one mob. 

1. Coop L2~ has suggested that the probability of ewes producing twin 
lambs is increased by both: 

(i) Maintaining ewes at higher live weights, during the period from 
weaning and tupping, and 

(ii) The 'dynamic effect' of increasing live weights during the two to 
three weeks immedi a tely prior to tupping. 

Under conditions of f eed limitation, a modest weight loss after weaning, 
followed by flushing prior to tupping, is likely to be the , best policy, 
provided that the f eed saved after weaning can be used for flushing. 
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This practice quite evidently permitted closer control of ewe condition and 

pasture growth, in spite of the grazing intensity seldom rising above 12 ewes 

per acre. The winter labour available on all farms in the survey could have 

easily handled the slight additional work demanded by the more flexible rota­

tional grazing policy.~/ 

No farmers consistently grew a winter crop for feeding ewes, although 

several reported that they had grown crops in some previous years. 

On all farms, crutching or the subsequent drafting of ewes into lambing 

mobs signalled the movement of ewes onto better pastures. 'Early lambers' 

were typcally s et-stocked on the flats and rolling land at rates ranging from 

2 to 4 per acre. Later lambing mobs were set-stocked on the remaining easy 

country (if any) and the more productive hills, at slightly lower rates. This 

system took advantage of early spring pasture growth which normally commenced 

first and most v~gorously on the higher fertility flats and rolling hills. 

All but one of the surveyed farmers bred their own replacement breeding 

ewes, while several also wintered wether hoggets. On the exceptional farm, 

No.3, flock numbers were maintained by buying in two-tooth ewes. On this farm, 

all lambs were Romney-Southo0wn cross, and all were fattened. On nearly all 

Random Farms, hogget management fol l owed what can be termed the 'old school' 

of thought. This system dictated that from weaning until early winter, all 

2. The author did not obtain any idea of the value that surveyed farmers 
place on lesure, but it is possible that additional routine work during 
the winter would have been unacceptable to many farmers. 



lambs should be grazed on the best available f eed, any parasite infestations 

being controlled by drenching. From early winter, management changed to one 

of s et stocking at low stocking rates on extensive paddocks that were prefer-

ably well-sheltered. Pastur~ quality was not felt to be important when com-

pared to the need to spread the animals out over as wide an area as possible. 

This management fr equently r esulted in hoggets being run at less than 2 per 

. acre, withmtes seldom exceeding 3 per acre.2/ The system was sometimes 

modified to include a period spent on a winter crop, although the provision 

of an adequate area of pas ture run-off was still important. 

Management based on low stocking rates on relatively poor pasture usually 

persisted until the two-tooth sheep (ex-hoggets) were culled during their 

second summer. 

This system was foLnd to be firmly entrenched in Wairoa County, where 

seventeen of the nineteen hogget-rearing Rando~ Farmers used it, or a slight 

modification of it. 

On some farms this type of hogget management was undoubtedly successful 

in producing well grown two-tooth ewes , but on over half the Random Farms, 

the two-tooth ewes were of poor quality. To the author's eye , their main 

faults were small size and an apparent l ack of vigour. 

The author f eels that faulty management of ewe hoggets was the central 

cause of these faults. Some ewe hogget flocks stocked at low rates in large 

paddocks, gradually lost control of their pastures , until during the most 

3. Hoggets were often run with weaner cattle, the latter being stocked at 
approximately one beast to three acres. 



severe periods in late winter and early spring, patch-grazing had reduced 

grazeable area to the point where the plane of nutrition was inadequate. 

The hoggets were, in fact, starving amidst plenty. 

The more progressive farmers in the County, as well as some stock agents, 

believed that most low lambing percentages were caused more by low twinning 

rates and empty ewes, rather than by lamb deaths. This observation may well 
j 

be explained by the breeding of small and unthrifty breeding ewes which are 

more prone than better grown animals to infertility and low twinning rates.~/ 

The majority of the Purposive Farmers had departed to some degree from 

the established hogget rearing practices. They showed a tendency to stock 

hogget paddocks at higher rat es - ~\ft en approaching 5 hoggets per acre, and 

they frequently included with the hoggets greater numbers of cattle than 

was usual in established practice. 

All farmers in the survey disposed of surplus female sheep as two-tooh 

ewes, typically by sale at fairs. Most farmers culled principally on 

'constitution' (that is, teeth, feet, strong frame) and apparent breeding 

capability, (that is, well formed udders), with s econdar,t consideration 

given to wool. No farmers selected ewes according to hogget fleece weights 

and any selection for wool was made according to farmers' visual appraisal 

of fleece weight and count. 

5.23 Other dry sheep 

No farmers were consistently farming dry sheep other than hoggets. Those 

4. Coop Zz2/ suggested that poorly grown two-tooth ewes were likely to 
produce relatively low fl8ece weights and lambing percentages over 
their whole lifetimes. 
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farmers who wintered wether hoggets usually a ttempted to sell them in fat or 

forward store condition in the late spring, but some farmers occasionally 

k ept a small proportion of them until the following autumn, or even through a 

second winter, but this practice was uncommon. 

5.24 Breeding cows 

Breeding cows played an important r ol e in the management of all but one 

farm in the survey. Farmer No.3, the exception , had adopted a policy of 

purchasing weaner cattle which were sold fat a t 24 or 30 months of age. 

Aberdeen Angus and .Hereford cows were encountered. There was only one 

herd of Hereford cows in the Random Group, but a majnrity of the other herds 

showed signs of Hereford ancestry. Several farmers did, in fact, have a 

policy of periodically introducing Hereford blood into their basica lly 

Aberdeen Angus herds. These farmers belived that the crossbred animals had 

more vigour and greater growth rates than pure Aberdeen Angus stock. 

Breedin~ cow management generally followed accepted hill country practice. 

Calving typically commenced at approximately the same time as lambing, in mid­

August.. On all farms the herd was spread out over the paddocks containing 

breeding ewes . This general policy of grazing cows and calves on the better 

pastures continued until weaning, which took pl a ce in the late March-early 

April period. 

Subsequent management invariably consisted of moving c.ows on to less 

productive pasture, where they r emained until shcrtly before calving. Most 

farmers used their cows during this period to 'work' at controlling rank 
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pasture, scrub or f ern. Three Rahdom Farmers deliber a t ely used their cows in 

pasture i mprovement programmes, but the re~aining fa rmers ha d no definit e 

grazing plans; they mer ely grazed their cows on r oughage because it was there. 

Five farmers, including the three r e f erred to above , f ed hay to their cows. 

This had a t wofold purpose; it supplemented t he cows' di et, and it was a 

(ra ther uncertain) method of oversowing pastures . 

The very l ow ca lving percentages observed on some f a r me2/wer e usually the 

r esult of identified diseas e , but in t wo notable cases , calving percentages 

had r emained bel ow 70% for s ever al years with the farmer s making little effort 

to identify or r ectify the f ault. Pregnancy t eeing was practised on 75% of 

the Random Farms. Empty cows were a l most invariably culled directly to the 

fr eezing works. 

Apart from infertile cows, culling was us ua lly performed arbitrarily on 

age . Cows wer e uPually culled when between s i x and t en year s of age . 

On many of the l ower s t ocked f ar ms , br eedi ng cows wer e found to play a 

vita l part in pasture management. This i mportance of bre~ding cows in tradit-

i ona l management systems has l ea t o a belief , which amounts a lmos t to f olklor e , 

that large numbers of ma ture cattle a.r e an essentia l pa rt of hill country farm­

ing in Wairoa County. The inflexibi l ity of stock management that results from 

running large breeding her ds has , in the past, had unfortunate consequenc es 

during the occasional summer droughts; in many instanc es , f armers have been 

forc ed to s ell breeding cattle at very una ttra ctive prices . Rather than 

suggesting tha t more fl exible cat tle policies might be mor e suitad to Wa iroa 

conditions, this experience has in f act encouraged f ar mers t o r educe stocking 

5. · See Cha pper 4, especially Table 4. 8. 
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r~tea (or at least, refrain from increasng them as pastures have improved), 

so that a reserve of fe ed can be carried into every summer. 

In most years , this practice has r esulted in s evere under-stocking. This 

has, in turn, increased the tendency for pasture to revert to manuka and black-

berry, thus intensifying the requirement for heavy cattle. This circular 

pattern of cause and effect has not only suggested to farmers that breeding 

cows ara essential, but it aas also effectively prevented any rapid increase 

in stocking rates in general, and sheep numbers in particular. 

Later chapters propose an alternative mana gement s ystem that involves 

substantially increasing stocking r ates while reducing the risk of f eed 

shortages by adopting more flexible cat tle policies and increasing sheep 

numbers. 

5.25 Dry ca ttle 

On Random F~rms cattle disposal patterns were extremely variable. Eight 

farmers sold weaner steers as established practice, and one other farmer sold 

them in most years. Three f armers carri ed steers over their first winter and 

sold them as yearlings in the spring. One farmer fattened steers at 2~ to ~ 

years of age , while the r emaining six farmers sold store steers and bullocks 

ranging from 20 months to 4i years of age.S/ 

Twelve farmers culled and sold surplus heifers at 2 years of age.Z/ 

The other farmers sold surplus heifers as either weaners or yearlings. The 

for egoing illustrates the variability of dry stock policies. Many farmers 

6. The reader is reminded tha t one farmer did not breed cattle. 

7. Only two of these f armers attempted to fatten cull heifers. 
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seemed inclined to sell when they f elt that prices were attractive, with scant 

thought to futur e stock r equirements on their own farms. 

The winter management of young cattle a lso varied gr eatly. The most 

popular practice wa s to set-stock, usually in association with hoggets, at 

rates approximating one beast to three acres. Three fa rmers using this system 

fed hay during winter, but the other farmers gave their young cattle no prefer-

ential treatment except by separating them from mature cattle ~nd stocking them 

on generally well-sheltered paddocks. 

5.26 An atypi~al catt l e management sy stew 

An innovation in breeding cow management was found on one purposively 

selected farm. The f armer had devel oped autumn calvin~ as a standard 

practice and ha d, a t the time of his intervi ew , accumulated three years' 

experience with it. 

The f armer f elt that his system held s ever a l advantages over conventional 

spring calving practice. He consider ed that a~tumn ca lving r esult ed in a 

better environment for cows during late gest ati on because f eed was generally 

more plentiful in February-March than in the corresponding spring-calving 

period of July-August. This usually r esult ed in the cows being in heavier 

condition a t calving which, in turn, r esulted in ca lves being ~aO better during 

their first thr ee to four months. 

Experience with the practice ha s shown that cows maintain their lactation 

8. The five-week calving period usually commenced in mid-March, while calf 
marking took place in late May. Weaning occurred in November. 
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satisfactorily ever winter and usually incr8ase milk production during the 

subsequent spring. 

Steers and surplus heifers were usually sold by private arrangement, 

but they could have been s old at the autumn weaner cattle fairs. If steers 

and surplus heifers are sold as yearlings, at autumn fairs, the autumn calv­

ing system would obviously have a greater feed r equirement than the conven­

tional spring calving alternative becaus e steers and heifers would be grazed 

for five more months. Thus autumn calving would be one system that should 

utilise surplus fe ed during late winter, spring , and summer. A farmer con­

sidering a change from spring calving to autumn calving would need to ensure 

that the premium commanded by autumn born calv es made this change at l eas t 

as profitable as utilising feed by alternative changes to the existing 

management system, such as increasing breeding ewe numbers. 

Autumn calving has not been widely adopted by farm ers in Wairoa County. 

Tw~ farmers encountered casually by the author had tried the system and while 

r esults had been satisfactory, these farmers did not fe el that the possible 

advantages warranted a general change from spring calving. Several farmers 

interviewed in the survey were doubtful that autumn calving would be f easible 

on their properties, largely because they f elt that if winters were more 

severe than those experienced on the innovator's property, cows could cease 

lactation. 

The author believes that autumn calving shows promise of being more 

profitable than spring calving. To identify the conditions (if any) under 

which the system breaks down, it should be t est ed far more thoroughly than 
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it has been to date. Moreover, demonstration of the feasibility and profit­

ability of the system under severe winter conditions would be necessary to 

encourage adoption by farmers throughout the County. Ther e is thus a clear 

case for farm-scale t esting of the system. The t est would be most useful if 

it took the form of a management demonstration. That is, the autumn calving 

system would be int egrat ed into the overall management of a demonstration farm. 

The profitability of the management system incorporating autumn calving could 

then be compared with the profitability of a gener ally similar management 

system that used conventional spring-calving pr actices. If the demonstration 

farm was situat ed in a district with r el a tively severe winters, the currently 

doubted f easibility of autumn calving under those conditions, could be tested. 

5.3 Pasture Management 

Pasture management embraces all aspects of farm management that influence 

the production and utilisation of herbage from pasture plants. 

It is convenient to discuss · pasture management under the general headings 

of soil management and grazing management. On hill country farms, topdrassing 

practices constitute the most important f eature of soil management, while 

grazing management is conc erned mainly with grazing t echniques and the inter­

action of subdivision and stocking r a t es. 

The important f eatures of pasture management practices on Wairoa hill 

country are discussed in the following two s ections. 

obtained from the farm survey. 

The information was 



5.31 Topdressing practices 

At the time of the farm survey topdressing was probably the aspect of 

farm management most discussed by farmers. The discussion of such a topic 

when increases in production were being nationally encouraged might. to the 

reader, be a promising sign. However, the author found that most discussion 

about topdressing concerned the ~ of f ertiliser that should be used. 

Farmers appeared to be paying l ess attention to both the ~ of fertiliser 

application, and the other resources that are complementary w~th fe~tiliser. 

The author bel:iares tho.t mu.Ch of the argument over the merits of slightly 

different f Artiliser mixes may have been actually detrimental to the r a te of 

production increases in the County. Pre-occupation with this argument could 

well have prevented otherwise progr essive f armers from giving thought to 

more e.mbitious propoeals such as ±increasing stocking rates and clearing scrub­

land. 

One of the hopes expressed in the origina l proposal for this study from 

the East Coast Farmers' Fertiliser Co.Ltd., was that the r elative merits of 

different fertiliser might be clarified, allowing specific recommendations to 

be made. 

The farm survey failed t o r esolve the problem as st~ted. However, a 

useful catalogue of f armers' experiences was com}iled and it is clear that the 

use of a wide range of fertilisers is compatible with satisfactory pasture 

production. 

As shown in Table 5.1, superphosphate was a substantial component of 

fertilis ers used on the Random Farms. This fact, t ogether with the absence of 
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any really spectacular responses to the more exoti c fertilisers being used, 

led the author to conclude that the rate of application of fertiliser, 

and the associated stock and pasture management, have a far gr eater impact 

on the profitability of topdressing than has the composition of the fertilisers 

used, provided that the fertiliser has a substantial superphosphate component. 

This conclusion does not imply that the responses achieved from different 

fertilisers should not be investigated by experimental work . Such research, 

with particular r espect to reverted superphosphate , is suggested in Chapter 

11. 

The actual usage of fertiliser on Random Farms in 1964/65 is shown in 

T~ble 5.1 }/ It should be emphasis.ed that the informat i on in the table does 

not refer, in most cases, to f ertiliser used with the intention of increasing 

pasture production above previous levels. 

Fourteen farmers C7o%) favoured either straight superphosphate or aerial 

superphosphate. Three other farmers used lime-reverted superphosphate or 

mixtures of lime and superphosphate , while only three farmers (15%) favoured 

Special Mix fertilisers. In general, the farmers using fertilisers other 

than superphospha t e tended to be manure 'enthusiasts' in the sense that they 

paid a great deal of attention to apparent pasture responses from different 

fertil~sers at differ ent rates of application. The majority of these farmers 

tended to regard fertiliser application as an end in itself, mther than as 

a practice requiring complementary consideration of stock and grazing manage• 

ment. Ey contrast , most farmers f avouring superphosphate used this f ertiliser 

9. Fertiliser was applied annually to 69% of the total grazeabl e pasture on 
Random Farms. Eight of the twenty farmers topdressed all grazeable past­
ure, but a further eight annually topdressed less than 50% of their 
grazeable pasture. 
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because their pastures apparently responded to it. These farmers were less 

inter~sted in the possible merits of alternative fertilisers, and concentra­

ted more attention on other aspects of farm management. 

The farmers using fertiliser mixtures containing lime claimed that the 

pasture response to phosphate was superior to responses obtained without 

lime. These claims were based entirely on visual appraisal and often involved 

a comparison of response between years. 

Visual appraisals of differences in pasture growth are, of course, quite 

meaningful when the differences are consisterliy very pronounced, but the 

author does not believe that th·e observations referred to in the last paragraph 

can give a reliable lead to improved farm practice. Conclusions reached in 

this way, however, may well merit examination by properly controlled experi-

ments. 

Many plot trials comparing different combinations of various fertiliser 

mixes and lime have been made in the County and these have resulted in a 

wide range of fertilisers being tried by farmers. Much of the credit for this 

experimentation must go to Hr W.Wilson, an agronomist employed by a meat 

freezing company in Wairoa. In general, this work has shown that no one 

fertiliser gives spectacularly better responses than can be obtained from 

other fertilisers. 

There was considerable variation in the rates of fertiliser application 

on Random Farms. Rates ranged from zero to 4 cwt. per acre, but half the 

farmers favoured rates of the order of 2 cwt. per acre. 
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No farmer applied more than 2 cwt. of superphosphate per acre but twelve 

farmers (6~~) were topdressing at that rate. This number included two 

farmers who applied superphosphate as a component of mixtures. 

No Random Farmers topdressed land more than once per year, and although 

the majority favoured application during the February-A~ril and August­

November periods, significant quantities of fertiliser were actually applied 

in both mid-winter and mid-summer. Virtually all fertiliser was aerially 

spread, so that the occurrence of suitable conditions for flying and spread­

ing was the greatest influence on time of application. 

The need to incur fertiliser expenditure in particular financial years 

in order to reduce taxation occasionally dictated application of fertiliser 

during the weeks immediately prior to June 30. 

5.32 Subdivision and grazing management 

Land subdivision and grazing management cannot be discussed separately; 

a degree of subdivision that results in adequate pasture control when a 

grazing intensity of 15 EE is available when required, may be quite inadequate 

if grazing int ensity never exceeds 3 EE per acre. 

In the County, set stocking was the rule rather than the exception, with 

stocking rates ranging from 1 EE per acre on the poorest pastures, to 

slightly over 4 EE per acre on the better pastures of farms that had the 

highest overall stocking rates. A minority of farmers consistently used 

large mobs of dry ewes and cattle to control pastures by high-concentration, 

short-period grazing. 
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Allied to this pattern of grazing management was a typical policy of 

subdivision which involved up to six 'holding paddocks' of 30 acres to 

80 acres each, with the remainder of the farm divided into paddocks ranging 

from 100 acres to 300 acres. Few f armers had attempted to assist pasture 

control by f encing shady from sunny f aces, and steep hills from flats. 

On all Random Farms, grazing intensity was law compared with potential 

levels. While some farmers practised summer mob stocking of breeding ewes 

at rates up to 12 EE per acre, very few paddocks regularly received this type 

of grazing. Set-stocked grazing a t rat es less than 4 EE per acre (occasion­

ally reaching 8 EE per acre during the summer and autumn), was more usual. 

In the author's opinion the majority of pastures in the County were 

chronically under-grazed, On most Random Farms pasture composition and 

productivity could have been substantially improved if at least 50% more 

stock had been consistently used to graze autumn pasture growth. Higher 

grazing intensity during periods of peak pasture growth would change the 

typical hill pastures composed of danthonia, browntop, ratstail, trefoil and 

subterranean clover, to higher-producing swards containing more perennial 

ryegrass, cocksfoot and white clover. 

5.4 The Control of Weeds and Pests 

This section describes the weeds and pests that influence the management 

of farms in Wairoa County. The methods of control (or lack of control) that 

were being used by farmers in the survey, are discussed. 
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5.41 Weeds 

(i) Mauuka (LeEtospermum spp.) is the most prevalent weed. Virtually 

all of the unproductive land capable of development is infested with it. 

It is also found as isolat ed clumps and bushes on otherwise productive 

pasture. Manuka was being compl etely eradica t ed in the course of land 

development work on some of the fnrms in the survey, but on many farms 

faulty post-development pasture management (including insufficient 

gr a zing pressure and inadequa t e topdressing) had r esult ed in the need to 

contr ol manuka r e- gr owth. Such control was most popularly obtained by hand­

cutting , although burning while standing was also practised . 

(ii) Blackberry (~EE~.sp~.) is f ound throughout the County. Goats have 

traditionally been us ed t o restrict the spread of the W8ed, a lbeit at the 

expense of considerable pasture consumption. While this practice has 

undoubt edly prevented some blackberry infestation, the resulting defoliation 

has intensified difficulties encount e4ed in a tt empts to eradicate the weed 

with hormone herbicides. The almost compl et e absence of control of goats, 

and the widespread misuse of sprays by farmers, has resulted in a loss of 

confidence in spraying as a method of control. Many farmers consequently 

believe that discing and/or blading with heavy machinery 1S the only 

successful method for eradicating bla ckberry, and that goats providE . the 

only method of control on unploughable land. 

(iii) Tauhinu (Cassini~-J~~~hylla) is present in most districts of the 

County. Infestations are, however, widely scattered, and the weed is 



typically found in association with manuka on lower-fertility land. Methods 

of control were similar to those used for manuka. 

(iv) Niggerhead (Mariscus ustulatus) ie found in scattered clumps on the 

wetter areas of pastures. While untidy in appearance, it does not typically 

cover appreciable areas, nor is it spreading rapidly. Many farmers made no 

effort to control or ere.dicate the weed. vihere control was attempted, burn­

ing and oversowing was the most popular method, but farmers with the higher 

stocking rates had found the increasing grazing pressure together with greater 

pasture vigour tended to gradually 'choke-out' the weed. 

(v) Rushes (Juncus spp.) is a common weed in pastures throughout the 

County. Rushes are generally more prevalent on the wetter, chronically under­

stocked pastures. Under higher stocking rates, especially those including 

relatively high proportions of cattle, the vigour of rushes is noticeably 

reduced. 

(vi) Thistles are found throughout the County. The most prevalent is 

Winged Thistle (Carduus tenuiflorus). Few farmers made any attempt to control 

this annual weed. There are other more scattered infestations of Variegated 

Thistle (Silybum marianum), Scotch Thistle (Cirsium lanceolatum) while Nodding 

Thistle (Carduus nutans) is becoming more widespread in the County. 

5.42 Pests 

Grass grub (Costelytra zealandia) has been observed in all districts in 

the County but little consideration has been given to its control. Only three 
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farmers in the Random Group had applied DDT to any part of their farms during 

the three years prior to the survey. Few other farmers had even considered 

the possibility of their pastures being infested with the pest. The author 

concluded that many farmers in the County were not aware of the means of 

identifying and eradicating grass grub infestations. 

The only other animal pest of consequence was the wild goat. The 

previous discussion of blackberry control indicated the value of wild goats 

to the County, but their disadvantages warrant further comment. Any accurate 

estimate of the goat population of the County was impossible, but many farmers 

believed that their concentration approximated 0.5 per acre over extensive 

areas. It was certain that goats were consuming appreciable quantities of 

pasture that would otherwise have been available to sheep and ca•tle. 

5.5. Technical Problems Enc ountered by Wairoa Farmers 

Two problems that have been faced by some farmers in the County are 

discussed in this section. They concern the unthriftiness or death of white 

clover, and copper deficiency in livestock. 

5.51 'Clover ill-thrift'. 

This disorder was regarded by Mr E.C.Ayson, the Department of Agriculture 

Farm Advisory Officer in Wairoa, as one of the most important deterrents to 

pasture improvement and production incr8ases in the County. The symptoms 

were a loss of vigour or death of white clover plants during the first or 
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second autumns following sowing after cultivation. The problem was confined 

to light pumice soils and therefore occurred only on flat or easy-rolling 

contours. Observations of the symptoms had been confined to isolated farms 

in the Putorino, Wairoa, Frasertown and Tiniroto districts. Each of these 

districts has pumice soils derived princip~y from Taupo sandy ash, and all 

have mean annual rainfalls of less than fifty inches. 

At the time of the farm survey, the cause of the disorder was unknown. 

Plant parasites such as the White-fringe Weevil, the Clover-leaf Eelworm, 

and soil nematodes had been suggested as possible causes. It had been noted 

that all cases of the disorder had occurred on pumice soils ploughed for the 

first time. A rather cursory investigation carried out by the Research 

Division of the Department of Agriculture in early 1965 yielded no definite 

conclusions. 

The author is doubtful that clover ill-thrift has very serious implications 

for the County as a whole, although for individual farmers it can obviously 

be a serious problem. Only three farmers in the thirty-six interviewed had 

been, or were, conscious of the ft•oblem on their own farms. On one of these 

farms, clover ill-thirft had tended to disappear when lime-reverted super­

phosphate was used instead of superphosphate. On both of the other farms, 

insufficient applications of superphosphate and the dominance of grasses, 

caused ny pastures becoming too long and rank between grazings, could well 

have contributed to clover disappearance. 
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5.52 Copper de fici ency 

Cases of mild Copper deficiency in cattle induced by excess soil Molyb­

denum, have been observ ed in the Frasertown, Nuhaka , and Waihua districts. 

Application of Copperised superphosphate has r ectified all observed 

deficiencies. 

As stocking rates increase, observable Copper defici encies a r e likely 

t o become more widespread , r esulting in an increased r equirement f or Oopper­

ised superphospha t e . 

5.6 Farm Development Techniques in Wairoa County 

A major ob j ective of the f ar m survey was t o i dentify and examine the 

methods used by Wairoa f armers t o increase pr oduction. This s ection contains 

a purely descriptive a ccount of these methods. Wher ev er appropriate, the 

technical performances of alterna tive methods are compared, and their costs 

ar e estima t ed . However , this section treats the f a r m development methods 

in isolation; no a t tempt is made t o discuss their integration into overall 

development programmes. Actua l devel opment progr ammes (which include s ome 

of the methods described in this s ection) are described and ~n&lysed in 

Chapter 7. In this s ection, the author suggests no alternatives to the 

techniques tha t appeared on survey farms. Alter native t echniques are, how­

ever, propos ed in Chapter 8. 

Most of the informa tion on development t echniques was obtained from 

Purposive Farms, although any f arm development tha t had t~ken place on Random 
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Farms was also studied. 

The f ollowing sub-sections deal principally with land development methods, 

but the stocking policies used during farm development, and the use of credit 

by Wairoa farmers f or f arm development, are also discussed. 

5.61 Fencing techniques 

The f our main types of f ence used in the County were: 

(i) 'Conventional' f ence with 7 wires, 4 or 5 posts per chain and battens. 

Up to 2 wires are barbed , the r emaining wires are 8 gauge and the 

posts are usua lly concrete (regular or pre-stressed) or treated 

timber. On ridges and even lines , steel standards may replace up to 

3 posts per chain. 

(ii) 'Steel' f ence with 8 wires, up t o 4 posts per chain and no battens. 

All wires are usually 12~ gauge steel wire although one or two wires 

may be barbed. Posts are concret e or tr ~at ed timber. 

(iii) 'Hurricane' netting fence with concrete or treat ed posts. 

(iv) Electric f ence. 

Many farmers could not provide reliable information concerning fencing 

material requirements or costs. Thus while the cos ts of erection shown in 

Table 5.2 are based upon information provided by farmers, gaps in costing 

informaticn have been filled by the author.12/ 

10. Costs were extracted from refer ence .14_7. 
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Table 5.2 Estimated Costs of Fences (per mile) 

I I 

'C onventic.nal 1 I 'Steel' 'Hurricane' Electric 

Materials and 
Laying £625 £390 £425 £230 

·clearing· Line £ 25 £ 25 £lto £4o 

Erection £280 £200 £200 £ 80 

Total £930 £615 £665 £350 

Average. Cost 
I per C1.ain £1 1.15.0 £7.14.0 £8.6.0 £4.8.0 

I I 

Notes: 1 • Mat erials include four gates per mile. 

2. Costs f or clearing the fence line take account of the fact 
that a smoother line is r equired to ensure that 'Hurricane' 
and electrice f ences are stock proof. 

3. Total costs a r e very dependent on cartage costs, difficult-
i es of erection due t o land contour, and the sources of 
supply of posts and battens. 

Although the 'conventional' fence was in evident use (largely because 

the other types were r elatively recent innovations), new fences of all four 

types were being erec t ed in the County. Most farmers who f avoured the 

rugged 'conventional 1 fence stated that they liked ·1a solid job' • 

In spite of this, f armers using 'steel' fences claimed them to be at 

least as stock-proo f as 'conventional' f ences. Althcmgh the longevity and 
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maintenance requirements of the 'steel' fence is still uncertain, the author 

finds it difficult to justify the additional £200-£250 per mile cost of the 

'conventional' fence. The 'Hurricane' fence is also consider ably cheaper than 

the 'conventional' fence, but some f armers r eport ed disappointment in its 

performance on broken contours. The new Rnakura el ectric f enc e is more 

reliable than previous electric f ences, and its r el a tively low costs makes 

it very attractive for initial subdivision, especially when finance limits the 

rate of farm devel opment. Its best use may well be as a tempor ary fence 

that would r emain on a developed block f or , say, t wo years. At the end of 

this time it would be shifted t o a second block. Its place on the original 

block could be t aken by a permanent f ence or, alt ernatively, the fence line 

could be r emov ed entirely.11/ 

5.62 Pasture improvement by oversowing and topdressing 

All f armers in the survey were awar e that the pr oductivity of pastures 

could be improved by oversowing them with clovers. Moreover, virtually all 

the f armers had used the t echnique , but, in spite of this, most f armers 

believed tha t only slight pasture improv ement could r esult from it. 

The authcr concluded that many f armers wer e using faulty oversowing 

procedures. In particular, few f armers r ealised the importanc e of grazing 

pastures v ery hard immediat ely befor e oversowing. Poor results from 

oversowing could usually be traced t o farmers a t tempting to oversaw areas 

11. The latter policy would be wise only if sufficient grazing intensity could 
be maintained t o ensure good pasture utilisation and t o prevent the pasture 
reverting t o scrub and blackberry. 
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that were too large in relation to the stock (heavy cattle and mature dry 

sheep) available to prepare them. 12/ As a result, the typically well-

established danthonia-browntop-ratstail sward remained too long and matted, 

so that a relatively small proportion of clover seed reached the soil, and 

even seed which did germinate, frequently succumbed. 

However~ on those farms where sound oversowing procedures ~ been used, 

results were spectacular. 

Oversowing with clovers in the County typically costs approximately 

£3/10/- per-acre, including £1/5/- f or saed (3 lbs. of white clover and 

2 lbs. of subterranean clover) and £2/5/- for superphosphate (applied at 

3 cwt. per acre). 

5.63 Establishment of pastures on unproductive land 

Most of the unproductive land that was capable of supporting pasture was 

infested with manuka. A smaller proportion was covered with a tangled 

mixture of manuka, blackberry, and bracken fern. These weeds usually appeared 

on contiguous areas covering several acres. The clumps of blackberry 

that are found throughout the County also comprise a significant part of this 

class of land. The methods used by Wairoa farmers to establish pasture on 

unproductive land, are discussed in the following subsections. 

12. The need for heavy mob-stocking, with grazing intensities of at least 15 
sheep per acre, when preparing pastures for oversowing, is well recognised. 
Many farmers in the survey had attempted to prepare for oversowing by the 
u.se of less than half this grazing intensity. This was frequently caused 
by insufficient subdivision. See Suckling 22§7 for oversowing recommend­
ations. 



Figure 5.1 Land Development in Wairoa County 

(a) 

A common panorama 
in the County; 
dense scrub and 
low producing 
pastures on 
rolling to steep 
hills. 

(b) 
Very steep 
cultivation of 
light pumice. 

(c) 
A pasture 18 months 
a fter sowing 
following steep 
cultivation. 
Poor establishment 
on the steeper 
slopes is evident. 

I 
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5.631 Development from manuka 

Two distinct schools of thought concerning the development of pasture 

from manuka exist in the County. The most popular technique involves 

cultivation of all land accessible t o heavy crawler tractors. The land is 

initially worked by tra ctors equipped with blades and giant discs . and 

subsequently with heavy harrows. Unploughable areas within cultivated blocks 

are either burned standing , cut by hand, or left unproductive. 

The other techrjque , which predominates in other North Island hill 

country districts, consists of cutting the scrub by hand, followed by 

burning and aerial sowing and topdressing. 

The farm survey yielded a number of examples of pasture development by 

both methods. It was not possible to obtain costs f or all examples, but in 

the case examples which follow actual costs are used unless the contrary is 

indicated . Where privately owned machinery was used , costs are modified to 

contract rates . Similarly, fencing is standardised t o one chain per acre of 

'steel' fence (see Section 5.61 and Table 5.2). The author considers that 

land developed by either method should allow the farm to carry through the 

first winter and spring an additional 3 EE for each acre of developed land. 

If retained or purchased ewes are valued at £3.5.0 ea&h, stocking 

charges can be estimated at £9.15.0 per acre. This charge has been included 

in the exampl es. 

Case A (Farm No.30) 

Heavy manuka was crushed and pushed into windrows with a cTawler blade. 

After the windrows were burned, the whole area was heavy harrowed until a good 
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seed-bed was obtained . Four harrowings were usually sufficiept. Note that 

giant discs were not used. The pasture was sown down in late February with 

a roller drill. Superphosphate was applied at 3 cwt. per acre with the seed, 

and a further topdr essing of 2 cwt. per acre was applied in the following 

spring. Annual maintenance dressing of 2 cwt. per a cre commenced in the 

first autumn after sowing. 

Costs per acre: 

Tractor Work (6 hours @ £3 per hour) 

Seed 

Superphosphat e (3 cwt at sowing, 2 cwt. following 

spring) 

Fencing 

Stock 

Case B (Farm No.8) 

Total costs per acre 

£ 

18. o. 0 

4. 5· 0 

3.15. 0 

7.14. 0 

9.15. 0 

43. 9. 0 

In this method , cultivation was started in the autumn with two cuts with 

giant discs, after which the land was fallowed until the following NoTember, 

when cultivation was resumed in preparation f or sowing in the second autumn. 

Superphosphate was applied at 4 cwt. per a cre with the seed and a further 

4 cwt. was t opdr essed in the f ollowing spring. Maintenance applications of 

2 cwt. per acr e began in the first autumn after s owing. 



115 

Costs per acr e : 

Tractor Work: 

First cut with diacs (1.3 hours @ £3 per hour) 

Second cut with discs (1.0 hour @ £3 per hour) 

Third cut with discs (1.0 hour @ £3 per hour) 

One heavy harrowing (0.9 hour @ £3 per hour) 

One double rolling (1.8 hours @ £3 per hour) 

E:'enctLg 

Water Supply (2 dams per 100 acres @ 10 hours per dam 

and £3 per hour) 

Seed 

Super phosphate (8 cwt : ) 

Stock 

Tota l costs per acre 

Case D (Farm No.26) 

£ £ 

3.18. 0 

3. o. 0 

3. o. 0 

.2. 14. 0 

2· 8. 0 

18. o. 0 

7.14. 0 

12. 0 

3.10. 0 

6. o. 0 

2·15. 0 

41. 9· 0 

In this devel opment project, r egr owth na tive bush was cut by ·hand during 

the winter, burnt during the f ollowing summer, and aerially oversowm with 

s eed and f ertiliser immedia tely f ollowing the burn. 3 cw~ of superphosphate 

was flown on with the s eed, with a further 3 cwt. applied the f ollowing 

spring . 

Costs per Acre : 

Felling Bush 

Seed 

13.10.0 

4.12.0 
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Superphosphat e (6 cwt.) 

Fencing 

Stock 

Tot a l costs per acre 

Case E 

£ 
4.10.0 

?.14.0 

9.15.0 

4o. 1.0 

No particular f ar mer had well-recor ded de t ails of the cos t s involved in 

development by cutting and burning manuka , although the physical det ails 

of techniques were available from s ever a l farm ers. 

Estimated costs are incor pora t ed in the following description of the 

most widely used t echnique of cutting and burning manuka . 

Scrub was usually cut during l a t e wint er or early spring , this being the 

season in which l abour was available.22/ 

Irnespective of the time of cutting, burning invariably took pla•a from 

l a t e J anuary to l a t e February with aerial sowing of s eed and f ertiliser 

t aking place s oon a ft er. 

Cos t s per acre : 

Scrub Cutting (contract or wages) 

Seed 

Superphosphat e (3 cwt. with s eed and 3 cwt. in 

the f ollowing spring) 

Fencing 

Stock 

Total cost s per acre 

10. o. 0 

4.10. 0 

4.10. 0 

7.14. 0 

9.15. 0 

36. 9. 0 

13. On s ome f arms, scrub was cut during summer by Fijian Indian labourers. 
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Although cases A, B, and C pr ovide r eas onab l e es tima t es of the costs of 

t echnically successful devel opment methods , several farmers suggested tha t 

tractor char ges could be as high as £25 per acr e . While no reliable verific-

a tion of this coul d be obtained, it i s likely that at l east some development 

of manuka by cultivaticn has, on the basi s of the fencing and stocking costs 

assumed in the exam~les , casted in the region of £50 per a cre . 

The case exampl es also sugg~st that development of manuka by culti~ation 

can be expect ed t o cost between £5 and £10 per acre mor e than development by 

cutting and burning . 

Most farmers who ventured opinir.Ds felt tha t pastures sown on cultiva t ed 

l and attained high pr oduction f aster than those oversown on burns. While 

s everal of these farmers had had experience only with cultivation , the author' s 

ob.servations confirmed that this could be corr ect. 

However, many exampl es of very slow pasture es t ablishment a ft er cultivation 

were also observed in the survey. This appeared t o be mainly due t o the 

f ollowing causes: 

(i) Bl ading- off the t opsoil t o a depth of at least s i x inches, when 

either smoothing the terrain or uprooting scrub. This was very 

common . 

(ii) Poor consolidation of the s eed-bed, r esulting i n a dry, unstable 

t opsoil. Er osion by water run-off was fr equently noticeable on 

those ar eas , which ~e cause of their steepness , had been missed by 

the r oll er. In several instances , pastures had s t ill not established 

~n these areas after two years. 



118 

Thus, while cultivation possibly~ offer quicker increases in pasture 

pr oduction, the claim that this is worth an additional £5 t~ £10 per acre, 

is a t l east open t o questicn, es pecially when ext ensive de ep blading i s 

carried out and when cons olidation is not possible ! 

Farmers might be wise t o cons i der the benefits of increasing the cost 

of cut t i ng and burning t o parity with cultiva tion by s pending the additional 

£5 t o £10 per a cre on 6 t o 12 cwt. of additiona l f ertiliser which would be 

applied over the fir s t thr ee years a ft er s owing. 

T~e case exampl es indicated cons ider able variation in the costs of s eed 

mixturesa Ra t es of s owing vari ed between 20 lbs. and 4o lbs . per acre 

under both aerially s own and drilled-in conditions. In general, pasture 

establishment was mor e dependent upon the method of s owing and subsequent 

gr azing management, than upon the r a t e of s ewing . No parti cular mixture can 

be quot ed as being 'typica l'. 

5 e632 Devel opment from man~ka and bla ckber ry 

When these t wo weeds are t oge ther, cutt ing by hand i s t echnically 

impossibl e ana t he use of machinery i s currently the only means of obtaining 

a s eed-bed. Costs can, i n gener al, be expected t o approximate the costs of 

devel oping manuka on its own with machinery, a lthough considerably more 

blading may be r equired t o upr oot l a r ge clumps of well-established blackberry. 

One well-do cument ed ca s e of this dev el opment was encountered in the 

County and det ails of it follow~Fencing and stocking char ges have be en made 

14. This devel opment was carried out on a small f a rmlet close t o Wairoa Borough. 
It was run in conjunction with a larger farm twenty miles away. The com­
pl ete unit was not included in the farm survey. 



119 

in a similar fashi on to those in the last section. 

Development operations included: 

(i) Approximately 25% of the area accessible to machinery, was bladed 

in early summer to uproot blackberry clumps. 

(ii) Three double cuts with giant discs were then given , with up to two 

further double cuts over the areas that had been worst infested by 

blackberry. 

(iii) The whole block was then barrowed twice. 

(iv) The pasture was sown in the autumn with a roller drill which also 

spread 3 cwt. of superphosphate per acr e. This fertiliser was 

supplemented by a tpp1ressing of 3 cwt. s oon after sowing. 

Costs per Acre : 

Machinery Work 

Seed 

Superphosphate (6 cwt.) 

Fencing 

Stock 

Total costs per acre 

5.6}' Development from blackberry 

£ 

17.16.0 

5.10.0 

4.10.0 

7 .14.0 

9.15.0 

45. 5.0 

Historically, development from blackberry in the County has taken one of 

two general forms; by means of blading and cultivation (in whi«h case the 

procedure correspondsclosely to the one described in section 5.632), and 
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by means of combinations of all or some of spraying, burning, oversowing and 

topdressing , and stocking heavily with goats and/or sheep. 

The survey suggested that the first method was more popular with farmers 

mainly because it result ed in a pasture of better appearance. Of course, 

where blackberry forms large contiguous areas , cultiv·ation using crawler 

tractors is the only means of development, but when the blackberry is present 

in clumps separated by areas of pasture , the second group of methods is 

applicable. In more detail, a procedure which had been used successfully, 

was: 

(i) Spraying with hormone hP.rbicides, in spring, as leaf area approached 

a maximum. 

(ii) Burning canes in late spring or summer. In s ome cases, spraying had 

been omitted and a good burn still obtained , but success in this 

depended on choosing a very fav ourable time to burn. For consistent 

results, it appear ed likely that a 'browning-off 1 by spraying would 

be justified. 

(iii) After burning , the crucial requirement was f or high stocking densities 

to prevent regr owth from ground level. Rat es of at l east 20 mature 

sheep per acre were required in late summer and autumn t o achieve 

this. Alternatively, a t l east one f armer in the County had employed 

goats controlled by goat-proof fencing. This variation has obvious 

advantages when adequate numbers of 'punishable' mature sheep are not 

available . 

(iv) Oversowing the burnt patches with clovers and superphosphate. Even 
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though subsequent heavy stocking was not conducive to rapid 

pasture establishment, some healing of the patches still resulted. 

(v) A further spraying-burning sequence was sometimes required in the 

following year although stocking rates were usually lower, allow-

ing good establishment of pasture from a second oversowing. 

No costs of this procedure were forthcoming from farmers, but the author 

has estimated them as follows:1L/ 

Costs per Acre 

Assuming 30% infestation, spray and application 
charges in the first year 

Spraying in the second y0ar 

Seed for spot oversowing in the first year and 
oversowing the whole area in the second year 

Fencing at 1 chain per acre (assuming that at least 
1poo mature sheep are available in the autumn to 
stock a 50 acre paddor-k) 

Additional sto ·:;k, assessed aiS 3 EE per acre on 0. 3 
acres, and 1 EE per acre on 0.7 acres, and valued 
at £3.5.0 per EE 

Fertiliser, assessed as 3 cwt per acre on 0.3 acres 
and two dressings of 3 cwt. per acre over the whole 
area, priced at 15/- per cwt. 

Total costs per acre 

?.10.0 

3.10.0 

2. o.o 

8. o.o 

5- 4.0 

5. 5.0 

31. 9.0 

The relative unpopularity of this method was probably due to some farmers 

experiencing poor results from it, possibly because they, 

(i) Failed to spray correctly (usually as a result of using unsuitable 
equipment), and/or 

15. The costs of application are based on the experience of Mr G.J.King, 
Masterton, on Wairarapa hill country. 
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(ii) Failed to provide sufficient grazing pressure aft er burning, 
this being caused by attempts to develop areas that were too 
large in relation to the stock available. 

The availability of cheap, relatively foolproof, and manoevrable motor-

ised blowers could well encourage more farmers to att empt blackberry eradic-

ation by this method, which appears to be considerably cheaper than cultiv-

ation, especially where the blackberry occurs in clumps. 

An important point, often ignored by farmers, was that hormone sprays 

become increasingly effective as the area of foliage on each plant increases . 

Thus poor results can be expected from spraying mature blackberry that has 

been consist ently eaten back by goats. Thus goats should be kept off 

int ended development areas for at l east one year prior to development start-

ing. 

5.64 Changes in stocking policies during farm dgvelopment 

In other North Island hill country districts, f armers have successfully 

modified their original Romney breeding policies, to poncies that were more 

appropriate to farm development. 16/ These modifications hav~ included the 

establishment of large flocks of mature wethers, whichae useful in pasture 

development as well as r equiring little labour, and the introduction of 

Perendale breeding ewes at times when labour shortages prevent any increase 

in the Romney ewe ftock. 

No policies of these t ypes were observed in Wairoa County. All farmers 

in the survey who were increasing production, had maintained their original 

16. Two notable exampl es of modified wtocking policies are described in 
Section 5.72. 
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Romney breeding ewe/ewe hogget sheep policies, although in some cases cattle 

numbers had not been increased as rapidly as the sheep. 

5.65 Finance used for farm development 

On the Purposive Farms, financ e for development had been obtained from 

three sources. Seven of the sixteen farmers had State Advances Corporation 

development loans and one (who also had State Advances finance) had a mort­

gage for development from a stock firm. All farm ers had some overdraft 

facility (with either or both of stock firms and trading banks), which could 

be claimed to assist in a minor way with financing development, but only one 

farmer had a substantial overdraft (of the order of £3,000) which had been 

allowed specifically for expenditure on development. 

It was therefore evident that the State Advanc es Corporation had been 

easily the most popular source of capital for conscious efforts to increase 

production. 

The seven State Advances loans r eferr ed to above were s ecured by either 

first or s econd mortages, which were bearing interast at 5% and 5~% r espect­

ively. When the borrower could offer only poor s ecurity loans were admin­

istered in conjunction with budgetary control over all farm and personal 

expenditure , but there was no clear distinction between situations warranting 

this control, and the more affluent positions of farmers who were allowed 

to uplift loan monies at will. On eompletion of advances, ~hich were made on 

a current account basis, loans were converted to table mortgages repayable 
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biannually for (most popularly) twenty-five or thirty years. Advisory work 

and investigations by Corpora tion appraisers centred about ensuring that 

borrowers would be able to s ervice loan r epayments and inter es t while en joy­

ing a 'reasonable ' standard of living . 

While the amounts advanced were usually sufficient to increase product­

ion substantially , the experience gained by several farmers was encouraging 

them to consider development to much higher l evels of production. These 

farmers f elt, however, t ha t t he Corporati on 's general policy of spreading 

funds over as many loans as possible, might prevent them fro m obtaining 

further substantial loans. 

5.7 High Production on Hill Country Outside the County 

This section contains a r eview of farmers' experien ce with high product­

ion on hill country outside Wairoa County. It is thought tha t much of this 

experi ence has dir ect rel evanc e to increasing production in the County. 

Reference is made to the r esults from three experimental farms operated 

by the State, and to the management practices of two innovating f a rmers. 

Since these f arms have all r eceived cons i der able publicity, the following 

discussion takes the form of a bri ef summary. 

Results from the experimental f arms at Wa er enga-o-kuri and Tangoio have 

been reported by Collin L2z7, while findings from the Te Awa experimental 

area have been pr esent ed by Suckling L2Q7 and L227· Innovating farmers' 

comments have been published by Tripe L)Q7 and InglisL)l7· A concise summary 

of the production attained on all fiv e farms has been prepared by BurgessL3g7. 



At the outset, it must be emphasised that the published material on 

these farms deals almost exclusively with the t echnica l procedures used to 

achieve and maintain high production. The experimental farm r esults pay no 

attention to the financial implications of increasing production to high 

levels, while Tripe and Inglis have made only brief comments on the economics 

of their management. 

Thus the chief value of the currently available experi ence is tha t it 

should help to make other farmers confident that high production is t echnic­

ally feasible. 

5.71 State experimental farms 

Waerenga-o-kuri and Tangoio are situated near the northern and southern 

extremities of Wairoa County and can ther efore be said to have greater in 

common with County f arms than has Te Awa, which i s situated in the Manawatu 

hill country. However, much of the informa tion from Te Awa is also relevant 

to Wairoa. These f arms are now discussed separately. In each case, attention 

is first directed at production. 

important aspects of management. 

5.711 Tangoio and Waerenga-o-Kuri 

Subsequent discussion deals with some 

These experimental farms are described together becaus e their aims and 

experimental methods have been essentially similar. 

Tangoio has a grazeable area of 450 acres. The average rainfall of 60 

inches and the light, sandy loan soil of moderate fertility, means that 
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natural conditions are very similar to much of Wairoa County. 

Two hundred of the 450 acres ar e devoted to a grazing trial, but the 

overall performance of the f arm merits mention. Stock were wintered in 

1965 at the rate of 5.0 EE per acre, this rate having increas ed fr.om 2.7 EE 

per acre in 1959. Wool production reached 4o lbs. per acre in 1962/63. 

Natural conditions at Waerenga-o-kuri are generally similar although 

average r ainfall is slightly low er (51 inches), and some soils are based on 

volcanic ash. Some 630 acres are farmed and in 1965 the overall stocking 

rate was also 5.0 EE per acre . 

Both farms have particular areas s et aside as grazing trials in which 

s e t stocking is compared with mob stocking on self-contained farmlets. Cattle 

ar e used only to control surplus f eed. 

Details of year-round management have been described by Collin .~7 

and no r ef erence to it is made her e . 

The following tables indica t e stocking rates and production on the two 

farms in the 1963/64 season. 

Table 5.3 Production on Tangoio Grazing Trial 

Treatment Stocking Rate Lambing Ewe Deaths Weaning Wts. Wool per I 
(EE per acre) (%Docked) (%) per acre Acre (lbs.) 

Low Set 
Stocked 3.5 102.4 2.5 181 35.4 

High Set 
Stocked 6.0 81.1 4.3 191 51.3 

Mob Stocked 6.0 87.8 3.3 187 51.0 
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Table 5.4 Production on Waerenga-o-~uri Grazing Trial 

Trea tment Stocking Rat e Cattle Lambing Ewe Weaning Wool per I 
(EE per acre) Grazing (% Dock- Deaths Wts. per Acre 

Days ed) (%) Acre (lbs) (lbs) 

Set 
Stocking 7.0 19 77.8 7.1 297 90.5 

Mob 
Stocking 7.0 48 110.4 4.4 384 77·5 

' 

The most noticeable f eatur e of these trials i s that the stocking rates 

and production attained, under all of the treatments, are cons iderably high-

er than the l evels r eached on f arms that wer e in the survey of Wairoa County. 

Unfortunat ely, the stocking tria ls provide little information on how to 

increase production raP,idly, and thus their chie f value lies in demonstrating 

the practicability of high stocking rate management systems to farm ers. 

It is also important to note tha t thes e trials do not indicat e that high 

l evels of production ar e profitable, or that high levels are more profitable 

than lower l evels. It is ther efor e unreasonable to expect f a rmers to adopt 

high stocking r ate systems on the basis of these t echnical trials alone. 

The r elative merits of set-stocking and mob-stocking in a high s tocking 

rate management system, a re discussed in Chapter 8. 

5.712 Te Awa 

Te Awa, situated in the Manawatu hill country, is consider ed to have 
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less favourabl e natural conditions than much of Wairoa County. Rainfall 

averages 4o inches , winters are severe, and the soil type has low natural 

fertility. 

As on the other experimental farms, the emphasis has be en placed on 

investigating the practicability of stocking hill country to high levels, 

and not on demonstrating a method of increasing production. However, the 

trial work, together with observation on other farms, has allowed Suckling 

L2~/ to suggest t echniques for achieving high production from hill country. 

The trial work, which involved only set-stocking ewes with and without 

cattle, has been fully reported.12/ 

Table 5.5 shaws the r esults that are most important to the Wairoa 

study. Stocking r a t es indicate only the number of ewes that were set-stocked, 

In the trials, cat tle were used as r equired to control rank pasture and 

coarse weeds, but no details of the numbers used have been published. 

Table 5.5 Production on Te Awa (Average 1959/63) 

Stocking Rates Lambing (a) Ewe Deaths Wool per Acre (lbs) l 
(Ewes per Acre) (%) (%) I 

3 115.2 3 47.4 

4 108.4 7 62.4 

5 102.2 4 74.5 

6.5 99.6 3 84.5 

7 92.9 4 81-.2 

Note: (a) Lambing percentage relates lambs weaned to ewes put to the ram. I 

I 
17. See Suckling L22/. 
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Suckling L28, p.5i7, has stated: 

'To achieve high production from hill country, it is necessary to sub­

divide adequately, segregating sunny from shady faces wherever practicable; 

to topdress and oversaw with l agumes; to control grassgrub and subterranean 

caterpillar and to utilise fully the resulting grass growth' • 

When full utilisation of pasture grown is the objective, adequate sub­

division is related more to stock numbers than to paddock size . Suckling 

suggests, however, that 16 to 20 paddocks are required on each farm to ensure 

adequate flexibility in pasture management . Other important r ecommendations 

that he has made are: 

(i) In the development of low producing pastures, oversowing, topdress­

ing and stocking are likely to give better results than discing and resowing, 

unless the cultivated areas can be f enced off from uncultivated areas. 

(ii) Oversowing with innoculated clover seed should be done in late 

March on pastures that have been close-grazed. Close grazing should be 

maintained for some time after sowing. Topdressing with the seed is prefer­

able , but not essential. 

(iii) Anticipate increased pasture production when topdressing and over­

sowing, and stock up to the expected improvement. 

5.72 Experience of innovating farmers 

The two cases considered offer different lessons to farmers who are 

contemplating substantial production increases on hill country; one shows 

that very rapid increases are possible, while the other indicates that very 
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high stocking r a t es are possible under commercia l farming conditions. 

5.721 'Waire~l§/ 

This Wanganui hill country property is r emarkable for t wo reasons; 

because very rapid production increases ha ve been achieved on it, and 

because one and a half effective l abour units comfortably handle 1,500 

ewes, 1,000 hoggets, 3,400 mature wethers, and 55 cattle . 

Development of the f arm ,which has a potentia lly grazeable area of 

1,300 acres, commenced in 1960. At tha t time 2,050 EE were wint er ed. 

By the winter of 1965 stock had increas ed to 5,~50 EE (that is, nearly 5.0 

EE per acr e); an av erage increase in s tock of 37% per year. Wool product­

ion increas ed from 19,100 lbs. in 1960/61 to 65,000 lbs. in 1956/66; an 

aver age increas e of 48% per year. In 1965/66, wool production ha d r eached 

50 lbs. per acre . 

This production increase was attained by cutting and burning manuka 

scrub, oversowing the burns, and stocking so as to approach full utilisation 

of the new pasture . 

The ar eas developed at any one time r anged up to 270 acres, and very 

little subdivision of thes e initially large areas was attempted. The ke~ 

thought was that pas tur e management should be centrally dependent on the 

available concentration of grazing animals. Provided that sufficient extra 

animals were available to stock newly established pasture , subdivision was 

therefore superfluous. 

18. See Tripe L)Q_7. 



Development of a 'typical' paddock proceeded as follows: 

(i) The original native-grass pasture was so infested with manuka that 

less than 2 mature wethers per acre could be run. All manuka was cut during 

summer by Indian labourers , and burned almost immediately.12/ 

(ii) The whole paddock was then aerially oversown with seed at 15 lbs. 

per acre (including 5 lbs. per acre of cover seed). At the same time the 

paddock was topdressed with superpho&~hate at 3 cwt. per acre. 

(iii) From the time of the burn, mature wethers were drifted onto the 

paddock until in the first winter they were stocked at approximately 4 per 

acre. 

(iv) In the following spring, a further topdressing of superphosphate 

at 3 cwt . per acre was applied. Topdressing then reverted to an antumn 

20/ applied maintenance of 2 cwt. per acre.--

(v) New grass was never spelled, and after the first winter stocking 

rates seldom fell below 6 wethers per acre. Autumn growth was contt•Jlled by 

mob stocking the wethers at a minimum of 20 wethers per acre. The need for 

this concentra tion of stock,toge~her with the number of wethers available, 

placed an upper limit on the size of paddocks. 

(vi) Fencing was there for e confined to making existing fences r easonably 

stock proof, and a minimum of new subdivisional f encing was er ec ted. No 

attempt was made to ensure completely stock-proof fences, because pasture 

19. Mr Tripe believes that immediate burning results in a hotter fire and a 
cleaner job, than is obtained when the manuka is allowed to dry. 

20. Post-sowing topdressing policies varied on different paddocks. The one 
referred to appeared to be most successful in terms of pasture growth. 
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management could be little affected by wandering stock when all pastures 

were heavily stocked all the time . 

The basic inves tment policy was to borrow as heavily as posable, and 

to spend first on items promising immediate returns. Thus fencing, gates 

and tracking r epr esented only a small part of the total investment. 

On 'Wairere ' the annual rainfall is 41 inches, the soil is light and 

sandy, and the contours are exceptionally steep. These natural conditions 

are certainly no more favourable than in much of Wairoa County. It is 

therefore r easonable to suggest that production incrGases of the order 

attained on ' Wairere' could be achieved on Wairoa hill country. 

21/ 
5.722 'Ratahiwi' -

Although the even spread of rainfall and the easy hill contours result 

in this Woodville property being not strictly comparable with Wairoa hill 

country, at least two aspe cts of its management have important implications 

for Wairoa. 

The first conc erns the pasture management t echniques used to attain a 

well-nourished winter stocking l evel of 6.5 EE per acr~; the other relates 

to the fact that 6,500 ewes, 1,000 hoggets, 70 rams and 70 two-year steers 

are easily handled by three workers. 

Very briefly, pasture management is based upon s et-stocking all sheep 

on paddocks ranging in area from 25 acres to 60 acres. Each paddock has 

access by means of a drafting-pen to at l east one other paddock, thus 

21. See lnglisL)l7. 

22. This rate includes 5.65 breeding ewes per acre~ 



facilitating minor day-to-day adjustments in stocking rat es in response to 

variations in the growth of different pastures. This method can be regarded 

as a refinement of the grazing management on ' Wairere' , and pasture utilisa­

tior. can be expect ~d to be superior under this closer supervision, although 

the investment in fencing and yards is obviously much higher than on 'Wairere'. 

The crucial point is that pasture must be well utilised both to realise some 

return from the expenditure on promoting growth, and to maintain or improve 

pasture quality. 

The high productivity of l abour on 'Ra tahiwi' has been greatly assisted 

by excellent access to all pa rts of the f arm. Good roads and tracks, and 

motorised transport have contribut ed to a saving in time when sheep are 

handled and moved. As a r esult of int ensive subdivision, mobs are relatively 

small, and this also f acilitat es rapid movement of stock. The r equirement 

for labour during the critical period in early spring, is r educed by running 

a flock of 'self-help' Perendale ewes. As with the dry sheep on ' Wairere', 

the Perendale flock has allowed stocking to increase beyond the point where 

it would otherwise have been limited by labour shortages . 

Both policies have direct r el evance to farming in Wairoa County, 

particularly in thos e isolated areas where r el iable labour is in short supply. 

5.8 Summary and Conclusions 

The most important findings that emerged in this Chapter were: 

· (i) The f arm survey indicated that there was little variability in stock 
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management practices on ~.'airoa hill country farms. Most practices were 

generally similar to traditiona l management in other North Island hill country 

dietricts. 

(ii) The generally low lambing percentages appeared to be tra ceable in 

part to the small s ize of two-tooth ewes. The author concluded that faulty 

hogge t management was often responsible for poorly-grown ewes . 

(iii) The typical r eliance on breeding cows and other heavy cattle to 

control pastures, was a prominent f eatur e of stock management. However, this 

policy appeared to actually contribute to pasture det erioration, because 

farm ers t ended to understock their f arms in order to ensure the availability 

of cattle f eed at all times. 

(iv) The autumn-calving system developed by a farmer in the County 

showed great promise. The author believes that further testing and 

(possibly) demonst ration of the system, is warranted. 

(v) Many f armers were needlessly pre-occupied with the r elative merits 

of various t ypes of f ertiliser. The experi ence of farmers in the survey 

indicat ed clearly that superphosphat e was the most important f ertiliser 

component, although there was some suggestion tha t r everted superphosphate 

gave superior r esponses in some districts. The crucial point was that 

f ew farm ers topdressed more than half the area of their f arms each year. 

Until farmers begin to topdress the whole of their farms with superphosphate, 

while incr easing stocking r ates to utilise the extr a pas~ure grown, the 

author sees little point in protracted arguments concerning alt ernative 

fertiliser mixtures. 
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(vi) Many farms had insufficient subdivision to allow eff ective control 

of pastures. This feature was exemplified by the general inability of farmers 

to correctly prepare pastures for oversowing. 

(vii) Cultivation with heavy machinery was found to be far more popular 

than cutting and burning as a t echnique for developing pasture frommnunka. 

However , comparative budgets showed that cultivation often cost £10 per acre 

mor e than cutting and burning. Moreover , pas ture establishment after cultiva­

tion was often l engthy on the steeper areas , where consolidation of the seed 

bed was impobaible . 

(viii) The maj ority of farmers still f avoured the 'conventional' type of 

fenc e , although the cheaper (by approximately £300 per mile ) 'steel' fence 

was finding some acceptance among farmers . 

(ix) Tria l work on hill country adjacent to Wairoa County has shown 

that stocking rates of up to 7 EE per acre are physically feasible . However, 

th2se trials have not demonstr a t ed that it is profitable for farmers to 

increas e their stocking rates to these l evels. 

(x) The eEperi enc e of innovating farmers on hill country outside the 

County suggested tha t the traditonal s tocking polici es in Wairoa could well 

be modified during f arm development. In particular, it is clear that mature 

wethers could be us ed in pasture development, and tha t wethers or Perendale 

ewes could be used to increase stocking rates when labour shortages prevented 

any increase in Romney ewe flocks. 
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CHAPTER 6 

THE EVALUATION OF HILL COUNTRY DEVELOPMENT PROGRAMMES 

6.1 Introduction 

Although some techniques that had been used in farm development were 

described in Chapter 5, the concept of complete development programmes has 

not yet been introduced. The initial purpose of this Chapter is to define 

this concept. Attention is then focusse~ on the reasons for evaluating 

farm development programmes. Finally, the concepts involved in evaluating 

programmes are discussed, and the actual procedures used to evaluate the 

development programmes presented in Chapters 7 and 8, are explained by means 

of a worked example. 

6.2 Definitions 

A development programme can be defined as a time schedule of resource 

inputs and outputs, together with information on how the inputs are to be 

transformed into outputs. During a development progr amme, production is 

increased from a pre-development level to a second 'plateau' or level at 

which physical production tends to remain constant. 

to be 'successful' if this change is profitable.1/ 

The development is said 

1. See Chapter 3, Section 3.532, for defiritions of 'profit' and 'profit­
ability'. 
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The investment required when a programme is carried out is the diversion 

of resources from consumption or off-farm saving to processes providing 

for increased future production. This increased production is, in turn, 

expeoted to provide future opportunities for either consumption or further 

investment. 

6.3 The Need for Evaluation of Development Programmes 

The evaluation of development programmes is a pre-requisite to rational 

decision-making by both farmers and agenci es that are entrusted with encour­

aging increased production from farms. This statement is explained in the 

following two subsections. 

6.31 Evaluation by farmers 

The main financial concern of a farmer contemplating the adoption of a 

development programme is likely to be whether or not the programme can be 

expected to increase post-tax profits, where increased assets are tr~ated, 

to some degree, as equivalent to increased cash income. Hence an evaluation 

of the profitability of a propos ed development programme should be a funda­

mental step taken by most farmers who contemplate production increases. In 

fact, there are two different situations in which such an evaluation is 

necessary. They are: 

(i) The det ermination of whether a proposed programme is likely to be 

profitable or unprofitable, and 
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(ii) When several profitable proposals are contemplated, the identif-

ication of the ~ profitable alternative. That is, it may be 

necessary to rank alternative programmes in order of profitability. 

Nevertheless, it is doubtful that an evaluation of the profitability 

would provide any farmer with sufficient information to eith~r adopt or 

reject a development programme. In particular, most farmers would require 

information about the indebtedness associated with a development programme. 

In general, farmers are averse to indebt edness, and may are able to 

quantify their dislike in terms of a maximum tolerable l evel of indebtedness. 

Associated with these attitudes are desires to pay off debts, or at least 

stabilise them (as by converting a current-account debt to a table mortgage) 

as soon as possibl~. 

Thus a farmer who subjectively believes that 1debt is bad per se' , or 

who has a genuine aversion to the additional risk of losing control of his 

farm (this is implicit in lowered equity), may rej ect a profitable develop­

ment proposal because its expected levels of indebtedness are too great.1/ 

Clearly, an evaluation of a development programme should include 

estimates of the maximum level of indebtedness and the time required to 

repay this debt. 

1. As an example, consider two alternative development programmes for a 
farm, Programme A specifies a maximum indebtedness of £10,000, while 
Programme B has a maximum indebtedness of £6,000. In addition, Programme 
A can be shown to be more profitable than Programme B. Notwithstanding 
the greater profitability of Programme A, a farmer unwilling to incur a 
debt greater than, ~ay£7000will have no alternative to choosing Programme 
B. A second farmer faced with fihe same decision, may wil tolerate a debt 
of £10,000 and adopt Programme A. 



Finally, it should be noted that while a management advisor can be 

employed to evaluate a farm development programme for a farmer, the ultimate 

decision of whether to adopt or r e j ect the programme can be taken by only the 

farmer himself. This fundamental point has been explained by Heady, L}3, P•27. 

6.32 Evaluation by planning agencies 

In the present context, a planning agency may b e defined a s an organ-

isation that is r esponsible for the promotion of increased farm production in 

a specified region. Current exampl es of such planning agencies are the New 

Zealand Agricultura l Production Council, and its subsidiary District 

Agricultura l Development Committees. 

Planning agencies have an obvious obligation to ensur e that 'increases 

in farm production' are profitable to the Nati on as a whole.£/ Farm develop-

ment programmes which ar e unprofitable before the payment of t axation must 

be detrimental to the Nation . In spite of the increase in farm production 

that may r esult from these programmes , they should not be under taken, 

because the total value of the r esources that they consume is greater than 

2. The concept of ;profit to the Nation' is defined in Chapter 3, Section 
3.532. There can be no sensible t echnical definition of desirable in­
creases in f arm production. As an illustration, consider an extreme 
case in which 1,000 extra ewes could be carried on a farm, but only at 
the cost of applying an extra 500 tons of superphosphate. Although 
increas ed farm production would be obtained, fuis would almost certainly 
be undesirable , because profits fr om the f arm would be r educed. That 
is, increases in farm production, can be r egarded as desirable to the 
Nation, only if they increase profits. 



the value of their production. 2/ 

The profitability of programmes t o the Nation, can be correctly estimated 

by using domestic prices f or export ed pr oduce, provided that official exchange 

rates between ~.z. and overseas currencies accurately reflect their relative 

values. However, the current practices of domestic import licensing and 

control of overseas exchange , suggest that official exchange rates overvalue 

the £N .Z. Under these circumstances, development programmes providing for 

additional exports are more profitable to the Nation than is indicated by 

evaluations using domestic prices. However, since it is difficult to state 

the 'correct' exchange r a te, domestic prices have been used in all the 

evaluations in this study. 

Moreover, these types of development which are shown by evaluation to 

be profitable to the Nation must be examined with res~ ect to their profitability 

t o farmers. j/ Ther e i s little point in 'planning' to promote an increase 

in pr oduction by particular techniques unless the increase is profitable to 

individual f ar mers. It is Q£i sufficient that the pr oduction 

3. Conceptually, maximum profits (to the Nation) from farm development can 
occur only when the marginal revenue of each variab l e r esource is the 
same in all programmes in which it is used. This situation implies a 
'shadow marginal cost' f or each r es ource. If a development programme 
is unprofitable when r es ources are valued at their shadow marginal costs, 
it sho~_d be rejecte~, even though it may be profitable when resources 
are ass i gned r eal or market costs. In practice, however, it is 
reasonable for the Nation to ' go ahead' with any farm development that 
increases profits in real terms. 

4. The payment of tax on revenue r esulting from development will, of course, 
render development programmes less profitable t o farmers than to the 
Nation -



increase is profitable t o the Nation.2/ 

Alt ernative techniques for increasing f arm production may be available 

and it is likely that some of these would be more profitable than others 

to the Nation. A planning agency should usually expend no more effort in 

promoting a highly profitable t echnique than in promoting a less profitable 

one. Hence the effici ency of extension (that is, promotion) effort depends 

largely on ensuring that the proposed change in management is likely to be 

the most profitable of the available alt ernatives.§! 

6.4 The Development Model 

Be f or e discussing the concepts involved in eva luating farm development 

programm es, it is necessary to de fine their important physical, financial, 

and temporal f eatures. In this section, a ~ of hill country development 

i s descri bed. All actual development programmes that the author has studied, 

have conf ormed to this basic model. 

The model is described with the aid of Figure 6.1. To simplify the 

presentation, the diagr am r epresents production, profits, and overdraft as 

being continuous. In practice they are accounted at specific points in time, 

usually at the end of each financial year. 

5. Similarly, ther e is no point in 'planning' any increase in production 
on farms in a r egion unless the techniques that can be used to bring 
this about are known. 

6. The planning agency should, of course, always promote the management 
change that is most profitable to farmers. Different taxation concess­
ions may result in another management change being more profitable to 
the Nati on. 
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6.41 Temporal considerations 

A hill country development programme almost invariably extends over 

several years. It can be regarded as comnencing at the end of the Base Year, 

and continuing until the beginning of the year in which the farm may be said 

to be in New Equilibrium. The Base Year represents the management of the farm 

immediately prior to the commencement of development. It is supposed that 

Base Year management, production, and profits would be maintained indefinite-

ly in the absence of development. New Equilibrium, on the other hand, is 

reached when the production and profits from the farm return to (higher) 

constant l evels. It is also assumed tha t New Equilibrium profits are main-

tained indefinitely. 

6.42 Production 

Production, in terms of physical quantiti es of wool, fat lambs, and 

store stock, rises from the end of the Base tear for several years. This 

int erval is known as the Development Period, and it ends when .pr:odu~~n 

again tends to a constant l evel. The Post-development period is assumed 

to extend indefinit ely into the future. 

6.43 Profits 

In the early years of farm development ,cash profits usually fall below 

Base Year cash .profits.Z/ The heaviest expenditure on development is 

7. In this context 'cash profits' may be interpret ed as either the pre-tax 
or post-tax cash profits from the operation of a f arm. It is possible 
for the additional income from development to more than offset the add­
itional expenditure on development. In this case, annual cash profits 
will always r emain above Base Year cash profits. 
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is commonly made during this period. Additional income eventually exceeds 

additional expenditure , and cash profits rise above Base Year levels. 

It is convenient to regard the cash profits from a development programme 

as 'the cash profits that would not have accrued if development had not 

taken place'. That is Pre-tax Development Cash Profits, and Post-tax 

Development Cash Profits, in the ith year of the development programme are 

defined as follows: 

Additional Cash Income (V.) in the ith year is given by, 
J. 

V. = A.-A 
J. 1 0 

( 6.1) 

Additional Pre-tax Cash Expenditure (C.) in the ith year is given by, 
J. 

C. = E. - E 
1 J. 0 

(6. 2) 

Additional Post-tax Cash Expenditure (C.*) 
1 

in the ith year is given by, 

c.* = E.* - E * (6.3) 
J. J. 0 

where 

A. is the total aash income in the ith year, 
J. 

A " " " " " " " Base Year, 
0 

E. is the total cash 
J. 

expenditure (excluding tax) in the ith year, 

E " " " " " ( II " ) " " Base Year, 
0 

E.* is the total cash expenditure 
J. 

(including tax) in the ith year, and 

E * is " " " " " II ) " " Base Year. 
0 
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Then, in the ith year, 

Pre-tax Development Cash Profits = V.-C . , and 
~ ~ 

Post-tax Development Cash Profits= V. -C.*. 
~ ~ 

(6.4) 

Figure 6 .1 illustra t es tha t if t ax is paid in the Base Yea~ Post-ta x 

Devel opment Cash Profits are gr eat er ( oft en in the s ense that they are less 

negative ) than Pre-tax Devel opment Cash Profits in years when the latter is 

negative . This f eature is explained by tax payments being l ower than Base 

Year t ax in the years when devel opment r educes far m pr ofits. 

6.44 Overdraft 

In the years during the Devel opment Period, when t otal cash income is 

insufficient t o meet t ot al cash expenditure and a farmer's personal drawi ngs, 

financ e must be borrowed . ~/ In most programmes, a Borrowing Period ext ends 

over early years. During this phas e t otal r evenue may increas e , but in many 

progr ammes borrowing will s till be r equired, a t l east in the fir s t f ew years, 

ther eby giving rise t o increasing debt. A second phase , t ermed the 

8. The l evel of personal drawings will affect the amount that ha s t o be 
borrowed. The most meaningful measure of the pr ofit ability of a 
development pr ogramme will be obtained when personal drawings ar e never 
allowed t o f all below the Base Year l evel. In this case , inter es t will 
be charged on all development expenditure tha t mnnot be met by the 
income r esulting from devel opment. On the other hand, if personal draw­
ings are allowed to f all be low Base Year l evels, the development pro­
gramme r eceives the equiv.alent of an 'inter est-free non-repayable ' loan. 
This point is discussed in the cont ext of actual progr amme evaluations, 
in Chapter 7. 



Repayment Period, ext ends from the time of maximum indebtedness to the time 

when all debt associa t ed with development has been r epaid. The latter point 

in time is r eferred t o as Payback. If the debt is r egarded as an unlimited 

overdraft that is r epaid as r apidly as possible from post-tax profits2/, 

then the Repayment Period is the minimum time in which the debt can be repaid. 

As inter est must be paid on outstanding debts, the profits from develop- . 

ment cannot r each a maximum until a fter Payback. Thus, if the Repayment 

Period extends later than the Development Period, the New Equilibrium will 

be attained in the year after Payba ck. This situation is the one illustrated 

in Figure 6.1. It is also common for Payback t o occur before the end of the 

Development Period. In this case , the New Equilibrium is attained in the 

first year of the Post-development period. 

6.5 Expressing the Profitability of Development Programmes 

The income and expenditure in any one year are usually accounted at the 

end of that year. If this is done, the Pre-tax and Post-tax Development Cash 

Profits that occur at the end of each year and the streams of annual profits 

(some of which may be negative) tha t are generated by a development programme 

may be calculated . 10/ These streams contain all possible information about 

the profitability of the programme. 

9. The rate of r epayment is dependent upon the l evel of personal draw-
ings. If they r emain at Base Year level, then the whole of Post-tax 
Development Cash Profits are available to r epay the overdraft. 

10. It is important to notice that the Pre-tax and Post-tax Development Cash 
Profits that occur in the first year of the New Equilibrium situation, 
are assumed t o r ecur indefinit ely ther eafter. Given a particular planning 
horizon, development profits could equally well be considered only as far 
as that horizon. 



In practice, however, it is difficult to interpret the information in 

this form. A convenient way of summarising a stream of annual profits is 

t o discount each annual profit to the begi nning of the first year of develop-

ment. The sum of thes e discount ed pr ofits is then termed the Pres ent Value 

of the stream of profits. This procedure is explained more fully in the 

next section. 

6.51 The pr esent value of profits11/ 

To facilita t e exposition in this section, the e ff ect of t axation on 

profits is disregarded. The procedure can, of course , be used to summarise 

any stream of profits, irrespective of whether or not t ax is ignored. 

Consider a hypothetical development pr ogramme which attains New Equil-

ibrium in the year n. Then if Vi is the Development Cash Profit in the 

ith year if development, the stream of pr ofits consists of the sequence 

V1 , v
2

, •••• , Vn_1 , of (typically) unlike annual profits, and a sequence of 

like annual profits occurring in each year from n t o infinity. 

Now, persis ting with the assumptions that profits occur at the ~ of 

years, the present value of the first n-1 Development Cash Profits is given 

11. Procedures gener ally similar to the one described in this section have 
been used by Ward and Parkes L3~7, MacArthurL32/, and Holden L)£7 to 
evaluate f arm deve lopment programmes. Other workers have used differ­
ent procedures . The pitfalls inherent in t wo of them , the 1internal 
rate of return' , and the 'return on capital ' , are the subject of 
Appendix E. 



by, 

PV 
(1 to (n-1)) 

n-1 
= 1: 

v. 
]. 
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(6.6) 

where r is the annual market inter est rate expressed as a decimal12
/. 

Further it can be shown that the present value of a stream of like 

annual profits (V) 00curring atfue end of each year from n to infinity 

inclusive, is given by, 

PV 
(n to oo) 

= 
v 
r 

(6.7) 

Hence the present value of the entire stream of Development Cash 

Profits is, 

PV 
n-1 

= E 
v. 

]. v 
+-

( ) n-1 r 1+r 

6.52 Estimating asset increments 

(6.8) 

It is conceptually possible t o estimate from the cash flow information 

discussed above, the asset increment13/ that is r epresented by a complete 

development programme. 

12. On the assumption of a perfect capital market, the 'market interest rate' 
is equal to the price of capital; the interest rate payable on borrowed 
capital. Moreover, the market interest rate is equal to the 'opportunity 
cost of capi tal1 , the r evenue that a farmer foregoes if he does ~ 
invest his capital outside his farm. 

13. 'Asset increment' , in this sense, is the increase in market value of the 
farm. 
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As an example, suppose that s ome development programme yields a New 

Equilibrium annual Pre-tax Development Cash Profit of £1,200. Consider 

also that the farm has a rational prospective purchaser who can obtain a 

maximum return of 6% on his capital if it is invested elsewhere. Now the 

investor must invest at least £20,000 elsewhere in order to obtain an annual 

14/ 
return of £1,20~. It would be profitable for him to pay at most £20,000 

more for the farm as a result of its being developed12/. Thus the £20,000 

may be termed the Maximum Asset Increment that the completed development 

programme represents. 

In practice, the actual increase in market value would often be lower 

than Maximum Asset Increment because: 

(i) The purchaser may me uncertain that the farm could earn an extra 

£1,200 under his management. 

(ii) The purchaser may decide to run the farm along less profitable 

lines. He may well do this if he already owns another farm. (The 

converse of this situation could arise, in which case the purchaser 

could profitably pay more than an extra £20,000). 

14. The annual return on a £20,000 investment, at 6% interest, is £1,200. 

15. This sta tement ignores the effect tha t taxation may have on the relative 
profitability of investments. If on-farmandoff-farm investments yield 
equal pre-tax returns, it is likely that the on-farm investment gives 
higher post-tax returns because more expenditure is deductible on the 
farm. 
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(iii) The additional £20,000 might make the total purchase price so high 

that very few prospective purchasers would be able to finance the 

transaction. This lack of demand would tend to reduce the 

market price. 

6.53 Return on Investment 

During the farm survey, the author noted that many farmers referred to 

profits derived frcm development as a 'return on extra expenditure' or a 

'return on investment'. These were understood as ratio measures, with 

annual profits expressed as a percentage of investment. 

While recognising the requirement for a form of expression of profits 

that should be intelligible to a wide audience, the author wished to select 

a ratio measure that avoided the difficulty of application associated with 

Return on Capital1§1. Accordingly, an expression termed Return on Investment 

was developedlZ/. This is defined by equation (6.9). 

16. 

17. 

Return on Investment 

where 

== r x PV 
PVOD 

100 
X 1 % 

r is the annual market interest rate, 

(6.9) 

PV is the Present Value of Pre-tax Development Cash Profits, and 

PV00 is the present value of the maximum overdraft (or indebted­

ness) associated with the programme. 

See Appendix E. 

The use of this expression to explain the ~rofitability of farm develop­
ment was originally suggested by Candler L3z7. 
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The term (r x PV) in equation (6.9) expresses the Present Value of 

Pre-tax Development Cash Profits as an annuity. An annuity is equivalent 

to the constant annual return from a sum equivalent to the present value, 

invested at the market interest rate. 

The present value of the maximum overdraft is equivalent to a cash sum 

which, if available immediately prior to commencement of development, and 

if used in the programme as required, would just avoid indebtedness. 

Thus, the present value of the maximum overdraft indicates the extra 

net expenditure incurred as a result of implementing the development 

programme. Since this sum must be obtained by either drawing from savings, 

borDowing, or diverting resources from current consumption, it represents 

the level of investment in the development programme. There is a conceptual 

similarity between Return on Investment and the yield on Government Stock. 

6.54 Increase in Owner's Drawingsl§/ 

In addition to the foregoing expressi cns of profitability, most farmers 

contemplating development should be interested in the increase in Owner's 

Drawings that development will allow. As shown in Figure 6.1 1 the post-

development increase in Owner's Drawings is equal to the New Equilibrium 

annual Post-tax Development Cash Profit. 

18. This terminology, which refars to the maximum personal drawings that a 
farmer can make after he has paid tax, was introduced in Chapter 4, 
Section 4. 8-. 



6.6 Objectives Other Than Profit 

For most farmers, details of the likely profitability of a development 

programme are necessary, but not sufficient,information to allow its adopt­

ion or rejection . Farmers who are not motivated by profit will certainly 

require more information, because statements of profitability provide them 

with nothing relevant to their decision processes. 

The author believes that two pieces of information are particularly 

important. 

They are: 

(i) Maximum Overdraft, which is the maximum indebtedness th~t a farmer 

could expect to facg. This information is important to two groups of 

farmers; those who have an aversion t o debt, and those who face a 

rigid restriction on borrowing facilities. 

(ii) Repayment Period , which is the minimum possible period in which the 

entire debt can be repaid, after attainment of maximum overdraft. 

This will also interest farmers who are averse to debt, and it will 

concern those who can obtain loans only for some specified maximum 

period. 

6.7 A Worked Example of Development Programme Evaluation 

This section uses a hypothetical development programme to explain in 

detail the procedures which are used in evaluating programmes in later 
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chapters. Raw financial data is introduced, but physical details of the 

programme are omitted as being irrelevant to this illustration. Even the 

financial data has no significance per se. Indeed, simplicity of interpret­

ation was the main objective in developing the data. 

The Development Period has a length of thr ee years, but interes t pay-

ments charged on the overdraft associated withfue programme are made in two 

subsequent years. Attention must therefore be given to stock numbers and 

financial data in each of seven years; a Base Year, the three years of the 

Development Period, the two Post-development years over which the overdraft 

and associated interest payments are paid off, and a year representing the 

New Equilibrium situation. 

6.71 The raw data 

Table 6.1 sets out the items of expenditure usually f ound in a Profitsnd 

Loss Account. These it ems are tax-deductible. 

It should be noted that development expenditure is included. For 

example, expenditure on fertiliser increases from £4oO in the Base Year to 

£800 in Year 1. Table 6.1 does not include annual interest payments. Inter-

est payments appearing in Farm Accouots are almost always misleading; most 

farmers who require finance to develop borrow from several sources, some of 

which may amortize loans and/or charge differing interest rates. In the 

present study, it was assumed that any borrowing required during development 

is met by an unlimited overdraft facility with a constant interest rate. 

This assumption was defensible on the ground that the main objective of the 

study was to evaluate the profitability of development per se. The study was 
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not concerned with the various financial arrangements contracted by farmers. 

This treatment of overdmft and associatad interest payments is delayed uritil 

the appropriate stage in the evaluation. 

Table 6.1 Expenditure Items from a Hypothetical Profit and Loss Account 

Base Development Period Post- J 
Farm Expenses Year Year 1 Year 2 Year 3 developmen , 

(£) (£) ' (£) (£) (£) I 

: 

( 1) Wages 300 300 Boo Boo Boo : 
' 

(2) Manure and Lime 4oo Boo 700 600 600 

(3) Seeds - 200 - - -
( 4) Scrubcutting - 500 - - -
(5) New Fencing - 4oo - - -
(6) Bulldozing (tracks and dams) - 50 50 - -
( 7) Shearing Expenses 300 350 4oo 450 450 

(B) Stock Health Expenses 50 60 Bo 100 100 

(9) Cartage 60 70 Bo 100 100 

( 10) Farm Stores 25 25 25 25 25 
I I 

( 11) Fuel and Oil 100 1BO I 130 130 130 

• ( 12) Car Expenses (farm business) Bo Bo I Bo Bo Bo 
( 13) Re~airs and Maintenance: 

Buildings and water supply 60 6o 60 70 70 
Vehicles and plant 100 130 100 100 100 
Fences 100 100 100 120 120 
Tracks,dams and culverts 25 25 30 30 30 

( 14) Electricity 4o 45 50 6o &:J 

( 15) Telephone and Mail 20 20 20 20 20 

( 16) Insurance 20 20 30 30 30 

( 17) Rates 150 150 150 150 150 

( 18) Accounting Fees 50 50 50 50 

f 

50 
( 19) Statutory Depreciation 200 200 250 24o 220 
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Items of cash expenditure that are not tax-deductible are usually found 

in a B~lance Sheet. These items are represented by the hypothetical data in 

Table 6.2. 

Table 6. 2 Non-deductible· Cash Expenditure I .tems from a Hypothetical 
Balance Sheet 

Base Development Period Post-
Year Year 1 Year 2 Year 3 development 
_C£1 ,(&) (£) (£) (£) 

( 1) Adqitions to Buildings - - 50 - -
(2) Additions to Plant 20 20 30 4o 40 

(3) Vehicles Purchased - - - 4oo -
( 4) Table Mortgage Repayments (a) 200 200 200 200 200 

Note: (a) For the purposes of this example the whole of mortgage 
repayments is traated as non-deductible. 

The Stock and Wool Accounts of Farm Accounts provide three important 

items of data. They are: 

(i) Income derived from stock and wool sales, 

(ii) Expenditure on stock purchased, and 

(iii) The total standard value of increased livestock numbers. 

The actual Standard Values19/ used are not relevant to this exposition. 

19. The question of Standard Values is discussed in the introduction to 
Chapter 7. 

i 
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Table 6.3 Data Extracted from Hypothetical Stock & Wool Accounts 

Base Development Period Post-
Year Year 1 Year 2 Year 3 developmeni 
(£) (£) (£) (£) (£) 

Income -
( 1) Wool Sold 2,200 2,700 3,500 4,000 4,100 

(2) Stock Sold 3,100 3,000 3,4oo 4,000 4,000 

l 

l 
I 

Expenditure 

I (3) Stock Purchased 300 600 8oo I 350 350 l 
I l 
I 

Inventory Change I I ( 4) Total Standard Value of l 
Livestock Increases - 200 300 200 

~ 
6. 72 Preliminary comEutations 

Worked examples of the manipulation of the raw data relating to the Base 

Year and Development Year 1, now follow. The computational procedure for 

later years is identical to that for Year 1. 

6.721 Base Year computations 

The following steps are taken: 

(i) Compute Gross Cash Income which is given by the sum of items (1) and 
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(2) in Table 6.3. In the example, Gross Cash Income equals the sum of revenue 

from wool s ol d , and .L·evenue from stock s old. 

That is, Gross Cash Income= £2,200 + £3,100 

= £5,300 

(ii) Comput e Cash Expenditure which is the sum of 

(a) The Tax-deductible Cash Expens es r epr esented in Table 6.1 by 

the sum of items (1) t o (1 8 ) inclusive, t ogether with expendit­

ure on Stock Purchas e (item (3), Table 6.3), 

(b) The Non-deductible Cash Expenditure r epr esent ed in Table 6.2 

by the sum of items (1) t o (4) inclusive (Additions to Build­

ings and Plant, Vehicles Purchnses , and Table Mortgage Repay­

ments), and 

(c) Inter est Payments. In the exampl e Base Year, this item is zero. 

In the example, 

Cash Expenditure equals Tax-deductible Cash Expenses, 

plus Non-deductible Expenses 

plus Inter est Payments. 

That is, Cash Expenditure = £2,180 + £220 + £0 

= £2,400 

(iii) Compute Taxation 

Taxable Income is calculat ed by: 

(a) Finding Gross Cash Income, 
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(b) Adding t o this the Livestock Standard Value Increase 

(Item (4), Table 6.3), 

(c) Subtracting all Tax-deductible Cash Expenditure and 

Statutory Depreciation. 

In the example, Taxable Income for the Base Year is given by: 

Taxable Income equals Gross Cash Income , 

plus Livestock Standard Value Increase 

less Tax-deductible Expenditure, 

less Statutory Depreciation. 

That is, Taxable Income= £5,300 + £0- £2,180- £200 

= £2,920 

Assuming personal and family exemptions of £780 for Income Tax and 

£1 04 for Social Security Tax, and allowing deductions for life insurance 

premiums totalling £150, Taxation is: 

Income Tax = £463 

Social Security Tax = £211 

Total Tax = £674 

(iv) Compute Owner's Drawings from the expression: 

Owner's Drawings equal Gross Cash Income, 

l ess Cash Expenditure, 

less Taxation. 

In the example, 

Owner's Drawings= £5 1300- £2,4oO - £674 

= £2 ,226 
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6.722 Development year 1 computations 

Thes e computations foll ow a basically similar pattern to those for the 

Base Year, with important additions which are described in detail. 

The computational steps are: 

(i) Compute Gross Cash Income as before . 

In the example, Gross Cash Income = £2,700 + £3,000 

= £5,700 

(ii) Compute Additional Cash Income, (V) which is the difference between 

the Gross Cash Income occurring in Year 1, and in the Base Year. 

In the example, 

Additional Cash Income (Year 1) = £5,700 - £5,300 

= £400 

(iii) C.ompute Cash Expenditure as before. 

In the exrunple, 

Cash Expenditure = £4 1 2'15 + £220 + £0 

= £4,435 

(iv) Compute Additional Cash Expenditure (C) which is the difference 

between the Cash Expenditure occurring in Year 1 and the Base Year. 

In the example, 

Additional Cash Income (Year 1) = £4,435- £2,400 

= £2,035 
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(v) Compute Taxation as before~/. 

In the example, 

Taxable Income = £5,700 + £200 - £4,215- £200 

then ~otal Taxation = £179 

(vi) Compute Owner's Drawings as before. 

In the example, 

Owner's Drawings= £5,700- £4,435- £179 

= £1,086 

(vii) Compute Annual Overdraft. 

The Owner's Drawings of £1,086 are less than the Owner's Drawings enjoy-

ed in the Base Year by £1,14o. If the farmer's aandard of living is to 

be just maintained, £1,14o must be borrowed. This borrowed capital need 

not be regarded as contributing solely to living expenses; it is 

required to finance development while maintaining living standards. 

6.723 Cornfutations for later years 

Computations for years subsequent to Year 1 follow an identical pattern 

to those for Year 1, with one exception. For the first time the advent of an 

overdraft in Year 1 gives rise to an interest payment. It is assumed that 

20. In this example, no attempt has been made to mlnlmlse tax by claiming the 
exemptions allowable on some d~velopment expenditure, in later years. 
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the £1,140 overdraft is drawn for the~ of year 1. Thus, at a rate of 

6%, a £68 intar est charge falls due on the last day of Year 1. For the 

purposes of this evaluation , this interest payment is assumed to be made on 

the first day of Year 2, thereby becoming a tax-deductible expenses in that 

year. Interest is, of course , payable on the cumulativeo~rdraft at the end 

of each year. 

Table 6.4 summarises these computations. 

'!'_B;b~~_§_. 4 ____ Preliminary Computations 

Base Development Period Post-development 
Year Year 1 Year 2 Year 3 Year '+ Year 5 New 

Eqbm. 
(£) (£) (£) (£) (£) (£) (£) 

Income 

Gross Cash Income 5,300 5,700 6,900 S,ooo 8,100 8,100 8,100 
Additional Cash Income I 

(V) N. A. 4oo 1.1.600 2,700 2,800 2'-8oo 2,800 

!Expenditure 
Cash Expenditure 2,4oo 4,435 4,083 4,354 3,947 3,910 3,875 

' Additional Pre-tax 
Cash Expenditure (C) N.A. 2,035 1,683 1 ~_9_54 1_l_542 1_l_51 0 1 475 
Taxation 

Income Tax 463 76 545 1 ,ooo 1,003 1 ,024 1,044 
Social Secur.:;.ty Tax 211 103 228 304 305 307 310 

. Total Tax 674 179 773 1_1_304 1_,_308 1_,_331 12324 
Cash Statement 

12,871 Owner 's Drawings 2,226 2,226 2,226 2,226 2,226 2,272 
I 

Annual Overdraft Nil 1 '14o 182 Nil Nil Nil I Nil 

Cumulative Overdraft Nil 1 '14o 1,322 
' 

1,206 587 Nil Nil 

Note : 'N. A.' indicates 'not applicable'. 
' 

! 
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6. 73 ComEutation of -,rofit ability 

Computations of the profitability of the development programme follow 

directly from the data contained in Table 6.4. The streams of Pre-tax and 

Post-tax DevelopGant Cash Expenditure appear in Table 6.5. In the table, 

rows (1) and (2) are r epeated from Table 6.4 in order to illustrate more clear-

ly the derivation of rows (4) and (5). 

Table 6.5 Pre-tax and Post-tax Development Cash Profits 

Development Period Post-development 

Year 1. Yeetr 2 Year 3 Year 4 Year 5 New 
Eqbrn. 

(1) Additional Cash Income 
(£) (£) (£) (£) (£) (£) 

(V) 4oo 1,600 2,700 2,800 2,800 2,8oo 

--
(2) Additional Pre-tax Cas, 

Expenditure (C) 2,035 1,683 1,954 1,547 1,510 1 '475 

(3) Additional Post-tax 
Cash Expenditure (C*) 1 ,54o 1 '782 2,584 2,181 2,167 2,155 

( 4) Pre-tax De'.'elopment 
Cash Profit (V-C) -1,635 -83 746 1,253 1,290 1,325 

(5) Post-tax Development 
Cash Profit (V-C*) -1 '14o -182 116 619 6~3 645 

Rows (4) and (5) of Table 6~5 show the streams of pre-tax and post-tax 

profits derived from the hypothetical development programme. 
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6.731 Present Va~of Development Cash Profits 

The Present Values of Pre-tax and Post-tax Development Cash Profits can 

be obtained by applying equation (6.8) to the profit streams in rows (4) and 

(5) of Table 6:5. 

Thus, the Present Value of Pre-tax Development Cash Profits is given 

b 
21/ 
y-' 

PV = 

= £17,468 

+ (£17.0~)3 + r ,2t?4 + £1,2905 + £6,?25 5 1.0 (1.06) o.o 1.06) 

A similar computation yields a Present Value of Post-tax Development Cash 

Profits of £7,856. 

6.732 Return on Investment 

From Table 6.4 it can be seen that the overdraft associated with the 

development programme reaches f1,322 at the~ of year 2. 

Hence, 

Present value of maximum overdraft 

= £1,322 
2 

( 1 .06) 

= £1 '177 

21. It is assumed that the market interest rate remains constant at 6%. 



Thus, from equation (6. 9), 

Return on Investment 

= 0.06 X 17,468 
1,177 

6.733 Asset Increment 

X 
100 

1 
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The Maxi mum As set Increment r epr esent ed by the compl et ed devaopment pr o-

gramme is, accor ding t o the r ationale described in Section 6.52, given by, 

Maximum Asset Increment 

= £1,325 
.o6 

= £22,083 

6.734 Additional informati on 

Refer ence t o Tables 6.4 and 6 .5 will confirm t hat the computations a lready 

carried out permit statements of 

(i) Maximum Overdraft. This is £1,322 occurring at and the end of Year 2. 

(ii) Repayment Period . The overdraft is r epai d two years aft er the year 

of maximum over dr a ft, s o tha t the interval between commencement of 

the pr ogramme and Payback i s 4 years. 

(iii) Owner's Dr awings rise from £2,226 in the Base Year t o £2,871 in the 

New Equilibrium situation, an increase of £645. 



164 

6.8 Conclusion 

The purpose of this chapter has been to review the available procedures 

f or evaluating hill country development programmes, and to describe the 

actual procedures used in Chapters 7 and 8. The methods of evaluation are 

not mentioned in these later chapters, there for e the reader should refer 

back to the present chapter f or clarification of the procedures used to 

evaluate the actual development programmes. 
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CHAPrER 7 

HILL COUNTRY DEVELOPMENT PROOR/tMMES IN WAIROA COUNTY 

7.1 Introduction 

The last Chapter established a procedure for describing and evaluating 

development programmes. The main body of the present chapter is devoted to 

the application of this technique in the analysis of development programmes 

~ctually adopted by farmers interviewed in the survey. 

A brief recapitulation of the reasons for investigating farmers' 

experience with development, first discussed in Chapter 3, is necessary: 

(i) The development work already completed indicates at least ~ 

technically feasible methods of increasing production, and the extent and 

~ of production increases actually attained by leading farmers are indicated. 

The important features of development techniques in use in Wairoa County 

were described in Chapter 5, but that chapter paid no attention to the inte­

gration of these techniques into overall development programmesll. This 

Chapter records the important physical features of case development programmes. 

In addition to illuminating any technical 'bottlenecks' that may be retarding 

rates of increases in production or limiting production, the study of case 

development programmes may also indicate whether the application of new 

development methods may be needed~ 

1. A definition of a development programme appears in Section 6.2. 
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(ii) It is important to estimate the profitability of increasing 

production by methods already accepted by farmers. The degree of profitabil-

ity indicates the likely attitude of profit-motivated farmers to increasing 

production by these methods. Moreover, the study may suggest that increased 

profits should result from modifications to the accepted forms of develop-

ment. 

In the particular evaluations present here,£/ the aims have been to first 

characterise each development programme, and then to seek an answer to the 

question 'if this programme was begun ~' what would be its likely profit-

ability?' . 

Attention will now be turned to the assumptions used in the analysis of 

the case development programme~. 

7.2 Assumptions in Programme Analysis 

These assumptions fall into three categories; those concerning prices 

and costs, the assessment of taxation, and the treatment of living expenses. 

7.21 Costs and prices 

Costs and prices have been standardised2/ as follows: 

(i) All stock purchased and sold, and wool sold, are valued according to 

2. In this Chapter only case development programmes are considered. The 
author's r ecommendations concerning development techniques are discussed 
and evaluated in the form of a hypothetic~l development programme in Chap­
ter 8. 

3. Refer to Section 3.531 for a discussion of the need for standardising 
costs and prices. 
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the schedule appearing in Table 4.9. These are the author's estimates 

of the likely long term prices. 

(ii) Costs (except for stock purchases) are standardised at 1964/65 

levels. The costs obtained from farmers' accounts and records for years 

prior to 1964/65 have been converted to 1964/65 money values by the use 

of coefficients derived from Meat and Wool Boards' Economic Service data 

concerning costs on Class 2N (North Island hard hill country) farms. 

Further, it has been assumed that future costs will remain constant at 

levels ruling in 1964/65. The author could define no more likely set of 

future costs. 

7.22 Taxation 

Irrespective of the form of ownership actually found on the case farms, 

all calculations of tax have been made on the assumption that income accrues 

to an individual farm owner. 

Taxation liabilities will depend, ceteris paribus, upon some or all of; 

the level of livestock standard value, the level of personal and family exempt-

ions, the size of life insurance premiums, and the advantage taken of present 

legislation allowing the spreading-forward of the exemptions associated with 

certain categories of development expenditure.~/ The assumptiooa made with 

respect to each of these variables are discussed below. 

4. The spreading of income among family members for the formation of partner­
ships, companies, or trusts, also affects taxation liabilities. In the 
present study, however, these arrangements have not been considered. 
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7.221 Standard values 

In years when livestock numbers increase, taxable income is increased by 

a sum equal to the increase in stock numbers valued at their standard values. 

Tax legislation introduced in 1966 allows the standard values of addition-

al stock to be set at any level between zero and market value, although on sale 

of the farm, all stock are valued for tax purposes at market values2/. 

The pros and cons of selecting high or low standard values r~uire a 

fuller treatment than can be given here. In particular, it is tempting to 

claim that tax will be minimised if zero standard values are selected for 

increased stock. While this may be so, the need to pay tax on the stock at 

some time in the future suggests that an initial zero standard value will not 

necessarily minimise tax. 

In spite of this, zero standard values have been assigned to stock 

increases in the development programmes analysed in this Chapter. This has 

been done because the sale of the farms is not considered in the analyses. 

Under these assumptions, any other set of standard values would have resulted 

in higher tax assessment5. 

7.222 Personal and family exemptions 

Exemptions totalling £780 have been assumed. These exemptions correspond 

to those claimed by an owner-operator farmer supporting a wife and two 

5. The details of the tax legislation concerning standard values are not dis­
cussed in this thesis. However, a detailed summary of the legislation 
has been prepared py Payne L3§7. 



169 

children. The assumpti on wa s quite arbitrary, but it is believed 

that exemptions of this order are claimed by a m~jority of farmers in Wairoa 

County. 

7.223 Life insurance premiums 

Present tax legislation allows deductions from taxable income of life 

insurance pr emiums provided that the exemption does not exceed £325. No farm-

ers in the survey paid premiums totalling more than £150 and this figure has 

been arbitrarily fixed as a 'reasonable' deduction. 

?.224 Spreading-forward exemptions 

Current tax legislation permits certain items of expenditure2/ to be 

debited against income in any of the five financial years defined by the year 

in whi ch the expenditure was incurred and the four subsequent years. Farmers 

wishing to take advantage of the legislation must nominate in adgance their 

intended pattern of expenditure spread. It is clear that under a system of 

progressive taxa tion, expenditure transferred forward from a year of low 

taxable income (e.g., a year when expenditure on development is heavy) to years 

of higher taxable income, will result in a net reduction of taxation liabil-

ities. Given a series of forecasted annual budgets, it is therefore theoret-

ically possibl e to define a particular pattern of spread which will, in some 

sense 7 be optimum. 

6. A list of the spreadable expenditure categories will be found in refer­
ence L39, p.2Q/. 
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Appendix F~scusses this pr oblem in detail. An optimum spr ead i s defined 

in the Appendix as one which minimises the- discount ed sum of taxation pay-

ments. The Appendix describes the method used t o derive near-optimum 

exemption s pr eads in the progr runmes analysed in the pr es ent Chapter, and in 

Chapt er 8. The evaluation of the development pr ogr amme in this Chapter 

ther ef or e as s umes near optimum utilisation of the provisions for spreading 

f orward the t ax exemptions as socia t ed with s ome types of devel opment expend-

iture. 

7.23 Living expenses 

Progr ammes ar e analysed under each of two assumptions concerning the 

funds r equired for personal and f amily living expenses. 

Condition A hol ds that the standard of living or welfare of a fa rmer and 

his f amily should not fall bel ow the l evel enjoyed prior t o development (that 

is, in the Base Year). Thus Owner's Drawings , as de fined in Chapt er 6, ar e 

maintained thr oughout devel opment a t a l ev el at l east as high as in the Base 

Year. However, the standar d of living i s not r aised until any overdra ft 

a s sociated with devel opment is r epai d.l/ 

7. The C~ndition A assumption i nsists tha t hi gher Owner's Drawings i n one 
time period must not be obtained at ' the expense of a l owering of Owner's 
Drawings in another time period . Insof ar as the level of Owner's Drawings 
is equiva l ent t o t he welfar e of the f ar mer and his f amily, the Condition 
A as~umption may t her 6Dr e be r egar ded as a Paretian concept. Reder L4Q, 
p.21/, has explained Pareto ' s basic principl e u t"erms of the excha nge of 
goods (cf. Owner's Drawings) so as to maximise t-he satisfaction of two 
individua ls (cf. the s ame f ar mer at differ ent points in time). 



Condition B holds that during development, a farmer is prepared to 

transfer some of his hitherto consumed cash income to investment in develop­

ment. Except where otherwise stated, it has been arbitrarily assumed that 

Owner's Drawings can, if necessary, fall to £1,200. 

Under Condition A a development programme is financially 'self-contained' 

in the sense that all capital that mnnot be provided from r evenue derived from 

the programme must be borrowed at market interest rat es , and the debt can be 

repaid only from revenue generated by farm development. 

Condition B, on the other hand, allows some degree of investment in 

development by diversion of resources from current consumption, without any 

charge being made for the use of these r esources. This assumption closely 

approximates the situation in which a farmer will borrow only after his 

s tandard of living has fallen t o a particular level. Evaluations of this 

type are likely to be of most use in explaining the implications of proposed 

programmes to particular farmers (who may, of course, substitute their own 

minimum figure for the £1,200 assumed here). 

Where farmers are willing to reduce the level of personal drawings in 

order to develop their farms, analysis under C)ndition B may also provide 

better estimates of the overall credit requires for full development of Wairoa 

County, than could be obtained under Condition A. 

7.3 The Case Development Programmes 

Only five of the sixteen Purposive Farmers had E£!h (i) increased product­

ion significantly in recent years, and (ii) achieved this increase by means of 
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management steps which could be identified as a coherent programme. 

Criterion (ii) is important because there is obviously little merit in 

proving that 'Farmer X increased production extremely profitably' , if it is 

impossible to explain to other farmers the essential management steps that 

Farmer X took while increasing production. 

The presentation of each development programme opens with a brief 

description of the farm itself. This is followed by details of the technical 

feqtures of the programme. Reference is made to: 

(i) The clearly identifiable land development operations, 

(ii) Changes in stocking policies, stocking rates, and production, and 

(iii) The requirements of the programme for extra labour, additional 

buildings, machinery and vehicles. 

Wherever possible, this information appears in tabular form supplemented 

by explanatory notes. The account includes descrip~ions of the physical 

condition of the farm, stocking rates and production under the system of 

management used in the Base Year. 

Finally, each programme is evaluated by the procedure outlined 

in Chapter 6.§1 Comments on the results of the individual evaluations 

appear in the final section of the Chapter. 

8. The evaluations were computed on an IBM 1620 computer, using a programme 
written by the author. 

Only the results of the evaluations appear in this Chapter. 
The budgets upon which the evaluations were based will be found in 
AppendiXG· Appendix H contains tables showing the changes in taxable 
income resulting from the derivation of near-optimum patterns of 
exemption spreads. 



?.4 Case Development Programme I - Farm 21 

This farm, in the Morere district, has a total ar ea of 350 acres, 34o 

acres of which are potentially grazeable. The soils, based on siltstone/sand­

stone and volcanic ash, are classified by the Soil Bureau as Hangaroa sandy 

loam and Matawai sandy loam. 

Rainfall data for this particular farm was not available, but mean 

annual rainfall in the district is approximately 85 inches. This is usually 

spread evenly over the year, although short dry periods occasionally occur 

in summer and early autumn. 

According to the author's classification2/, only 6% of the farm is flat 

or rolling, but 180 a cres (51.4%) are steep ploughable land while 149 acres 

(42.6%) are unploughable. 

The farm is freehold and owner-operated. 

?.41 The development programme 

At the time of the survey visit a propos ed three year programme was in 

its second year. Consequently, details of development for only two years, 

and production for only the first year, were available. However, the intended 

development in the third year as well as the expected production in the second 

and third years, had been committed to paper jointly by the State Advances 

Corpora tion, which was financing the programme, and the Department of 

Agriculture,which had been called in to advised on pasture improvement t ech-

niques. In order to stabilise stock number~ a f ourth year of development had 

9. This classification is described in detail in Chapter 4, Section 4.4. 
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to be budgett ed by the author. Thus the programme presented here combines 

an ex poste analysis and an ex ante forecast.lQ/ 

The essential features of the programme were 

(i) Heavy topdr essing with super phosphate. This topdr essing programme 

consisted of succ essive autumn applications of 4 cwt. per acre - 4 cwt. per 

a cre - 3 cwt. per acre on 300 acres, and, on the remaining 4o acres, 4 cwt. 

per acre applied in the s econd year was f ollowed by 3 cwt. per acre in the 

third year. From the f ourth year onwar ds , a dressing of 2 cwt. per a cre was 

applied t o the whol e farm. No t opdr essing was done before development began. 

(ii) Oversowing 250 acres in the first two years. This total included 

4o a cres of burned hard f ern/manuka which was oversown at 18 lbs. per acre 

in the fifst year, and 210 acres of poor na tive pasture which was oversown 

at 5 lbs. per acr e in the s econd year. 

(iii) Two miles of Ruakura-type el ectric fenc e was erected in the first 

year, the obj ective being to subdivide impr oved pastures into 30 acre paddocks. 

(iv) Very r api d increases in stocking r a t es were achi eved mainly by the 

purchase of 180, 130, and 120 t wo-tooth ewes in the first, second and third 

years r espectively. Further increases wer e obtained by a general policy 

of reta i ning f ive-year ewes th~ could 'do f or another year' • Apart fr om an 

increase in numbers, the stocking policy did not change substantially. 

Breeding ewes r emained th e most important stock class and most wether lambs 

continued to be sold as stores, but ther e was an increasing t endency for young 

10. See Chapter 3, Section 3.533 for a discussion of ex paste, and ex ante, 
analyses of development pr ogr ammes . 
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ewe stock t o be culled as two-tooths r ather than as l ambs. A fl exible ca ttle 

policy inv c.lving t h e purchas e of weaners, which wer e s ol d in f or war d store 

condition during the f ollowing autumn, was maintained throughout the programme . 

It will be noted tha t s t ock numbers di d not s t abilise until the s econd 

year after pastur e i mpr ovement was compl et ed . 

Prior t o devel opment, the f arm pr ovided only part-time work f or the 

owner, but devel opment r esulted in the f ar m pr oviding fulltime empl oyment 

f or him. The only additional l abour r equired has been casual l abour f or 

shearing and the er ection of el ectri c fences . 

The pr ogr amme i s summarised i~ Tabl es 7.1, 7. 2 and 7.3. In the tables 

the pr e- devel opment situation i s clearl y indi cat ed a l ong with the author's 

estimation of the post-devel opment situation. 

Table 7.1 Case Progr amme I - Land Devel opment Programme 

. Units Bas e Devel opment Period Post-
Year 1 2 3 4 dev. 

Super phospha t e Topdr es sed t ons Nil 45 53 53 34 34 
Scrub Burned acres Nil 4o Nil Nil Nil Nil 

Over sowing : 
(i) Aft er burn (@ 18 lbs . per 

a cre) acres Nil 4o Nil Nil Nil Nil 

(ii) On poor pasture (@ 5 lbs . 
per acre ) acres Nil 110 100 Nil Nil Nil 

New Fencing (el ectr ic) chains 160 I Nil Nil Nil Ni l Nil 
(cos t l l £ 600) 1 I 
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Table 7.2 Case Programme I - Land Use 

! I Base 

.-

I I 
I Units Develo2ment Period Post-

I Year i 1 2 3 4 I dev. 
j 

! 350 
I l 

Total Area acres 350 350 350 350 350 

Permanent Waste acres 10 10 10 10 10 10 

Potentially Grazeable Scrub- I 
land acres 4o Nil Nil Nil Nil Nil 

Poor Pasture (including 
. Nil I scattered scrub) acres 300 190 90 Nil Nil 

Improved Pasture acres Nil 150 250 34o I 34o 34o I 
I I 

I 

The data in Table 7.3 illustrates the following important features of 

the programme : 

(i) ~he rate of increase in s t ock numbers was very substantial. Total 

EE increased by 334, or 63.1 %, in the first year, an.i increases of 254 EE and 

123 EE were expected in the s econd and third years. The overall increase in 

EE over a four year period was 138%, an average annual increase of 34.5%, or 

24.5% per annum compounded. 

(ii) Although an increase in the proportion of cattle t o sheep was required 

in the early stages of the programme to control rough and unpalatable f eed , 

the sheep to cattle ratio indicates that sheep became relatively more import-

ant as pastures improved and stocking rates increased. 

(iii) The 237% increase in annaal wool clip over the f our years, is a re-

fl ection of the rapid increase in sheep numbers. Whi l e it might appear from 
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the tab~e that wool production per animal also increased during development, 

it must be recalled that the ratio of hoggets to breeding ewes wintered in-

creased markedly , with the result that imputation of the total clip to breed-

ing ewes is an unreliable indicator of production per animal. 

(iv) The post-development levels of stocking and production were not 

high by comparison with well developed hill country outside the County. The 

author conc1uded that stocking rates and producti on could be increased by at 

least a further 5~~ . 

Table 7.3 Case Programme I - Stocking and Production 

Base Development Period Post-
Year 1 2 3 4 dev. 

Stock Wintered 

Breeding Ewes 4oo 630 8oo 900 900 900 

Sheep EE 495 693 931 1 ,o44 1.081 1,081 I 

Cattle EE 4o 176 192 192 192 192 

Total EE 535 869 1 '123 1,236 1,273 1,273 

Ratio Shee:,e EE 
12.4 3. 9 4.8 -'·4 5.6 5.6 Cattle EE 

EE per acre pasture . 1. 78 2.56 3.30 3.64 3.74 3.74 

EE per potentially productive 
acre 1. 57 2.56 3.30 3.64 3.74 3.74 

Annual EE increase Nil 63.1% 28. r:ffi 10.3% 2.7% Nil 

Production I 

Wool: (i) Total clip (lbs) 4,710 7,090 9, 480 11,070 11 '180 11.180 
(ii) lbs. per acre 

pasture 15.7 20.8 27.9 32.6 32.9 32.9 
(iii) lbs . per potentially 

productive acre 13.9 20.8 27.9 32 . 6 32.9 32.9 
(iv) lbs. per breeding ew~ ll.8 11.3 11.8 11.8 12.4 12.4 

Lambing % I 90 90 90 90 90 90 
! 



'l'able ?,l; Cuse Pro:;:rarntne I, Condition A, Prc1iminnry Comnutntior:s 

Development Period 
Year 

2 3 4 5 

1 ,1!1tb 1 ,81!9 3,189 3,867 1+,224 4,224 11,224 !c,22lJ 

N.A. 1!01 1, 741 2,419 2, 776 2,776 z, 776 2, 776 

3,285 3,oe6 3,138 2,839 2,785 2,729 2,720 

N.A. 2,289 2,090 2,137 1,8113 1,789 1,733 1 '721, 

N.A. 2,276 2,098 2,1 1,891 1,838 1,782 1, 773 

Nil 1!11 Nil Nil Nil 

61 62 62 

31J 61 62 62 62 

--·-·--- ----

439 1,2131 

llil Nil 

1,090 152 

933 1, 



Table 7.5 Case Prop;rnrr.me I, Con<li tion B, Prelimir:ary Computation a 

--
Bmw 

Development Period Post-development 

Year --
1 2 3 4 5 6 7 8 9 10 Eqbm. 

lJi'i2PiC 

Groos Cunh Income 1,l!48 1,849 3,189 3,867 4,221~ lt,224 4,224 lt,22lt 4,224 lt, 4,22Lt Lt ,~?~~4 

Addi tionul Cunh Income (V) N.A. 1JQ1 1, 741 2,lJ.19 2,776 2,776 2,T/6 2,776 2,776 2, T/6 2,776 2, T/6 
----- -----

Kxpond11..!!.!:£ 

Cnnl1 Expenditure 996 3,285 3,107 3,178 2,908 2,881 2,852 2,821 2,789 2, 751t 2,720 ~;:, 720 

Pt•t,-tax Cash 
ture (C) N.A. 2,289 2,111 2,1132 1,912 1,885 1,856 1,825 1,793 1, 758 1,724 1, 72lt 

Pont-tox Cneh 
t.Ul'O (C•) N.A. 2,276 2,121 2,217 1,961 1,931 1,905 1,874 1,8lt2 1,<'09 1,82.5 1,1?>57 

'l'uxntion 

Ir:comc Nil Nil Nil NiJ Nil Nil Nil Nil Nil 1 ~)It 

Social Soc uri ty Tnx 13 Nil 23 48 62 59 62 62 62 6:1 80 
'l'otcl 13 Nil 23 1~8 62 59 62 62 62 63 112 11,6 

--
CuGh S t.u temcn t 

Own or 1 o Dr·r.wingo lf.$9 800 800 800 600 800 eoo 800 eoo 800 1,392 1,358 

Annuul Ovordl•nft Nil 2,236 741 159 Nil Nil Nil Nil Nil Nil Nil Nll 

Acctm:ula ted Overdruft Nil 2,236 2,977 3,136 2,682 2,198 1,658 1,11t7 574 llil Nil !lil 

l.!.!!!<~l212mon t Cnuh P~of~ ts 

l're-t"x (V-C) N.A. -1,888 -370 237 86!; 891 920 951 9tl3 1,011' 1 ,0!>2 1 ,0:>~1 

Font-ttt.X (V-C•) N.A. -1,l17? -380 202 815 81!5 671 902 931! 967 95.5 
---· -

'h.A. I if:Oj 'not applicable' 

---~·--·--
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7.42 Evaluation of Programme I 

' 
The peculiar. f eatures of this farm necessitated some departure from 

the assumptions for programme analysis that are outlined in Section 7.23. 

Prior to development, the farm provided only part-time work for the owner. 

In fact 1 Owner's Drawings i n t he Base Year, amounted to only £ 439. Once 

devel opment commenced, however, the owner was empl oyed full time. In order 

t o evaluat e the programme under conditions of 'reasonabl e minimum! drawings 

for a fully- employed owner , Condition B analysis was modified to specify 

minimum Owner's Dr awi ngs of £800. The Condition A analysis was not modified; 

that is, Owner's Drawings were permitted to fall as low as £439 . 

7.421 Evaluation under Condition A 

Preliminary computati ons are shown in Table 7.4. Further computations 

on this data yield: 

(i) Present Value of Pre-tax Development Cas h Profits 

(ii) Present Value of Post-tax Development Cash Profits 

= 

= 

£12,718 

£11,252 

(iii) Return on Investment = 38.4% 

(iv) (a ) Maxi mum Overdraft: £2 ,232 in year 2 

(b) Repayment Period: Payback occurs 4 years after the year of 

maximum overdraft, and 6 years from the 

start of development. 

(c) Owner's Drawings rise fr om £ 439 t o a New Equilibrium figur es of 

£1 ,358 , an increase of £919 . 

(v) Maximum Asset Increment = £17,533 
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7.422 Evaluation under Condition B 

Preliminary computations for this evaluation are shown in Table 7.5. 

Further computations on this data yield: 

(i) Present Value of Pre-tax Development C~sh Profits ::: £12,317 

(ii) Present Value of Post-tax Development Cash Profits = £10,800 

(iii) (a) Maximum Overdraft: £3,136 in year 3 

(b) Repayment Period: Payback occurs 6 years after the year of 

maximum overdraft, and 9 years after the 

start of development. 

(c) Owner's Drawings increased by £919. 

7.5 Case Development Prog~~me II - Farm 22 

This farm, in the Ohuka district , has a total area of 946 acres, of 

which 920 acres are potentially grazeable. The soils, based on siltstone/ 

sandstone and pockets of volcanic ash, ara classified as Taupo sandy loam 

and Mahoenui silt loam. 

Rainfall is approximately 65 inches per year, typically well spread, 

although short dry period can occur at any time from mid-spring untilhte 

autumn. 

The author's classification of topography shows that 150 acres (16%) 

of the farm are flat or rolling, while 190 acres (31%) are steep ploughable 

land, and 506 acres (53%) are unploughable. 

The farm is fr eehold and owner-operated. 
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7.51 The Development Programme 

This programme is instructive for several reasons: 

(i) Although substantial production increases were achieved in the five 

years r ecorded, the final stocking rat e attained is only slightly in excess 

of 5o% of the estimated potential.ll/ Sinc e the programme analysis assumes 

production to 'level out' after the fifth year, this evaluation could shed 

light on the implications of 'stopping part way through' a development pro-

gramme . 

(ii) While the farmer acknowledged that further substantial production 

increases were possible, he was doubtful that the development loan required 

for further rapid prograss .could be obtained. A State Advances Corporation 

Loan was obtained for the programme described here. 

(iii) Land development was largely based upon a discing/regrassing programme 

and complementary subdivision, although ther e was s ome scrubcutting and over­

sowing of poor pastures. Subdivision was aimed at obtaining paddocks of from 

30 acres to 50 acres. 

Table 7.6 summarises the land development programme, while Table 7•7 gives 

.details .of the expenditure on farm tracks, water supplies, new machinery and 

labour which was r equired during development. 

11. The author estimat ed that this land was capable of carrying 5 EE per acre . 



Table 7.6 Case Programme II - Land Development Programme 

~nits I Baatrr Development Period Post-
f Year 1 , 2 ! 3 4 5 dev. 

Topdressed I tons I 33! 
! 

Superphosphate 9 38 51 66 l 55 55 
I 

'Discing: 
i 

Nil 21 Nil! Nil 27 20 20 1 • (i) grass to crop acres 

I (ii) crop to crop acres 1 Nil 
I 

Nil 21 Nil Nil 7 Nil 

(iii) crop to grass acres t Nil Nil 21 Nil Nil 20 ~0 

(iv) grass to grass acres Nil Nil 54 62 Nil Nil Nil 

Subdivision: 
I 

(i) Electric fence £ Nil 250 700 850 Nil Nil Nil 

(ii) 'Conventional' 

I scrub 

fence ' £ Nil Nil Nil Nil 1,050 Nil Nil 

Cut acres 1 Nil Nil I Nil Nil ' 4o Nil Nil 

'Oversowing (clover @ 
I . 

I !Joo I Nil 5 lbs. per acre) I acres! Nil Nil 100 Nil Nil 
l I 1 

Table 7. 7 Case Programme II - Other Resource Requirements 

Item of Expenditure Base Development Period Post-
Year 1 2 3 4' 5 dev. 

' I I 

Casual Labour Nil Nil! Nil £58 £3701£370 £370 

£58 
! 

Farm Tracks Nil Nil £100 Nil Nil Nil 

Water Supplies (dams, tank~ ; I 

pumps) Nil £52 Nil £394 Nil £100 I Nil 

Nill £12 .£582[ £20 New Machinery £15 Nil I £20 

f : I 

I I 
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Increases in stock numbers were derived principally from stock bred on the 

farm. Two-tooth ewes bo~ght in the first year (15) and the s econd year (105), 

were the only notable p~hases. A 'conventional' stock policy was maintained 

throughout the programme. The sheep policy was based on Romney breeding ewes, 

with ewe hoggets wintered and wether lambs sold, while the cattle policy was 

based on breeding cows, with steers sold as weaner and cull heifers sold as two·-

year olds. Table 7.8 summarises stocking rates and production in the Base Year 

and in the Development and Post-development periods. 

Table 7.8 Case Programme II - Stocking and Production 

Base 
Y~ar 

Development Period 
1 2 3 4 5 

Post-1 
dev. ! 

Stock Wintered: 

B d' E r ee J.ng wes 870 847 1 010 
' 

1 120 ' 
1 160 I 1 
' ~ . 1 250 ! 

Sheep EE 1,110 1 '146 1 ,321 1,394 1 ,531 1,69 1,695 
Cattle EE 645 767 838 761 763 781 781! 

Total EE 1 '755 1 '913 2,159 2,155 2,294 2, 4761 2,476 

Ratio SheeE EE 1.7 1.5 1. 6 1.8 2.0 2.2! 2.2 
Cattle EE 

I 

EE per acre pasture 2.19 ~.39 I 2.70 2.69 2.73 2.95 2.95 

EE per potentially I I I 
productive acre 1. 91 2.08 2.)4 I 2,34 2.49 2.69 2.69 

Annual EE increase % I Nil l 9.0 12.9 I Nil I 6.5 12.3 Nil 
' 

Production I 
Wool: ! 

(i) Total clip (lbs.) ' 11 '820 11,620 13,290 ;14,050 15,710 17,4oOI17,4oO 
(ii) lbs.p&r aor~ pasture 14.8 14.5 16.6 18.7 20.7 20.7 

(iii) lbs.per potentially 
1 17.6 

productive acre 12.8 12.6 14.4 15.3 17.1 18.9 18.9 
i (iv) lbs.per breeding ewe 13.6 13.7 13.2 12.5 13.5 13.9 13.9 

Lambing % 84 84 91 91 100 100 100 

Calving (%) 88 91 88 I 87 90 90 90 
I 
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The data in Table 7.8 confirms that only modest production levels were 

achieved by development. It is inte:esting to note, however, that even at 

these relatively low stocking rates, the importance of sheep relative to cattle 

increased substantially as pastures improved. As the proportion of dry ebe~p 

to breeding ewes remained fairly constant, 'wool per breeding ewe 1 is a reason-

able index of production per animal. Performance per animal therefore showed 

no sign of falling over the range of stocking rates encountered in this programme. 

7.52 Evaluation of Programme II 

The assumptions defined in section 7.23 were applied in the evaluation of 

this programme. 

7.521 Evaluation under Condition A 

Preliminary computations appear in Table 7.9. Further computations on 

this data yield: 

(i) Present Value of Pre-tax Development Cash Profits 

(ii) Present Value of Post-tax Development Cash Profits 

(iii) Return on Investment 

(iv) (a) Maximum Overdraft £8,984 in year 4. 
(b) Repayment Period Payback occurs 5 years 

maximum overdraft, and 

start of development. 

= 

= 

= 

£7,146 

£3,4o2 

6.0% 

after the year of 

9 years after the 

(c) Owner's Drawings rise from £2,127 to a New Equilibrium figure 

of £2,903, an increase of £776. 

(v) Ma%i~um Aeaet Increment = £22,117. 



Table 7.9 Case Programme It", Condition A, Preliminary Computations 

Development Period Post-development 
Base 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 New Eqbm 

-
Income 

Gross Cash Income 4,080 4,433 4,449 5,735 5,607 6,997 6,997 6,997 6,997 6,997 6,997 6,997 6,997 6,997 6,997 !1,997 6,997 6,997 6,997 

Additional Canh 
Income ( V) !I.A. 353 369 1,655 1,527 2,917 2,917 2,917 2,917 2,917 2,917 2,917 2,917 2,917 2,197 2,917 2,917 2,917 2,917 

Expenditure 

Cash Expcndi ture 1,500 3,778 3,945 5,599 6,607 3,629 3,570 3,513 3,457 3,397 3,340 3,285 3,239 3,191 3,141 3,093 3,090 3,090 3,090 

Additional Pre-tax 
Cauh Expenditure (C) N.A. 2,278 2,445 4,099 5,107 2,129 2,070 2,013 1,957 1,897 1,840 1,785 1,739 1,691 1,641 1,593 1,590 1,590 1,590 

Additional Pont-tax 
Cush Expenditure (c• N.A. 1,967 2,191 3,871 4,859 1,928 1,969 1,978 1,920 1,973 2,003 2,148 2,115 2,090 2,107 2,079 2,097 2,120 2,141 

~ 
Income Tax 284 52 90 108 94 128 205 256 255 345 415 581 592 611 668 685 703 nzz 740 

Socinl Security Tax 169 91 109 117 111 124 148 162 162 185 201 235 237 241 251 255 258 261 264 
Total Tax 453 143 199 225 205 252 353 418 417 530 616 816 829 852 919 940 961 983 1,004 

Cash Statement 

Owner 'a Drawings 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,127 2,920 2,946 2,924 2,903 
Annual Overdraft Nil 1,614 1,822 2,216 3,332 Nil .Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil 
Accumulated Overdraft Nil 1,614 3,436 5,652 8,984 7,996 7,048 6,109 5,112 '•,168 3,253 2,484 1,682 855 45 Nil Nil Ni'l Nil 

Develoement Cash Profi ta 

Pre-tax (V-C) N.A. -1,925 -2,076 -2,444 -3,580 788 847 904 960 1,020 1,077 1,132 1,178 1,226 1,276 1,324 1,327 1,327 1,327 
Post-tax (v-c•) N.A. -1 ,611• -1,822 -2,216 -3,332 989 948 939 997 944 914 769 802 827 ;}810 838 820 797 776 

Note: 'N.A.' indicates 'not applicable 1 • 



Tnble 7,10 Caoe Programme II, Condition J), Pre1ie,inary Co:nnutntions 

Base Development Period Poo t-development 
Year 

1 2 3 4 5 6 7 8 9 10 11 
Eqbm, 

~ 

Gross Cush Income 4,080 4,1;33 4,1149 5,735 5,607 6,997 6,997 6,997 6,997 6,997 6,997 G,997 6,997 

Addi tlonnl Cnah Incoroo (V) N.A. 353 369 1,655 1,527 2,917 2,917 2,917 2,917 2,917 2,917 2,917 2,917 

r:X!jCDdj. tU!'O 

Cuah 1~xpent1i tu:r•e 1,500 3,778 3,889 I 5,487 6,434 3,392 3,266 3,139 3,090 3,090 5,090 .3,090 3,090 

Cush 
ll.A, 2,278 2,389 3,987 4,931; 1,892 1,766 1,639 1,590 1,590 1,590 1,590 1,590 

Post-tax 
(C•) N.A. 1,967 2,169 3,787 4,717 1,7115 1 '729 1, 736 1,690 1, L~1l1 1,966 1 ,994 2,1h1 

'£!jXfltj.Q!1 

Income •rnx 2&1 52 114 129 116 169 254 361 364 490 592 615 -/iJO 

Sociul Security Tux 169 91 119 124 120 137 162 189 189 217 237 2112 

To t.nl 'J1nx 453 143 233 253 236 306 416 550 553 707 829 1,004 

Cuafl 3taternent 

Owner'o 2,127 1,200 1,200 1,200 1,200 1,200 1,200 2,1192 3,354 3,200 3,0/B 3,050 

Annual Overdraft Nil 873 1,205 2,263 Nil NiJ Nil Nil 1111 Nil Nil l\1] 

OVol•tlrnft Nil 688 1 ,561 2,766 5,029 2,931 816 Nil Nil 1!11 Nil Nil Nil 
f-- ---

Devt•J opmor, t Cuoh Profi ta 

Pl't'-ttiX (V-C) li,A, -1,925 -2,020 -2,332 -3,407 1,025 1 ,151 1,278 1,327 1 ,327 1 ,3?7 1 ,5':::~7 1 ,j;<"/ 

Po at- trtx (V-C•) N,A. -1 ,61!1 -1,eoo -2,132 -3,190 1,172 1,188 1,161 1,2?7 1 ,073' 9:>1 
1-----<--- _ _.__ 

---- '---·-'-·---<-
No tc: '! .• A.' 'r,o t applicnblc' 

.___ __ < ______ 
--
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7. 522 .Evaluation under Condition B 

Preliminary ·computations appear in Table 7.10. Further computations on 

this data yield: 

(i) Present Value of Pre-tax Development Cash Profits = 

(ii) Present Value of Post-tax Developm~nt Cash Profits = 
(iii) (a) Maximum overdraft: £5.,030 in year 4. 

£8,866 

£4,291 

(b) Repayment period: Payback occurs 3 years after the year of 

maximum overdraft, and 7 years after the 

start of development. 

(c) Owner's Drawings increase by £776. 

7.6 Case Development Programme III - Farm 24 

This farm, in the Cricklewood district, has a total area of 1,235 acres, 

1,210 acres of which are potentially grazeabl~. The soils, based on sandstone/ 
I 

siltstone and volcanic ash, are classified by the Soil Bureau as Hangaroa sandy 

loam. 

Mean annual rainfall is approximately 50 inches, r eas onably well spread, 

although short dry spells can occur during summer and autumn. 

The author's classification of topography indicates that 150 acres (12%) 

of the farm are flat and rolling, 365 acres (30%) are steep ploughable land, 

and 720 acres (58%) are unploughable. 

The farm is freehold and owner-operated. 



7.61 The development programme 

This programme, like Case Development Programme I, has a composite 

ex poste and ex ante specification. At the time of the survey visit, the 

fifth year of development had been completed, and the stocking rate had 

rea ched 3.12 EE per acre. The farmer had, however, t entatively planned a 

continuing land development programme that was expected to occupy a further 

fiv e years. The f armer believed that a stocking rat e approaching 5 EE per 

acre could be attained s oon after the completion of this further development. 

Using the farmer's tentative land devel opment programme, the author sub­

sequently developed a complementary stocking programme, and considered the 

expected changes in requirements for labour, buildings amd machinery. The 

resulting integrat ed development programme was then placed befor e the farmer, 

who agreed that it represented the probable plan for the future development 

of his farm. 

Thus the programme present ed here includes an ex paste description of 

the first five years, and a forecast of the likely course of development over 

the subsequent seven years. 

The land development programme is based upon pasture establishment, 

pasture impnovement and subdivision. Extensive use is made of cultivation 

for both pasture establishment and pasture improvement. In their pre-develop­

ment state , several paddocks included areas of poor pasture (dominant in 

browntop and native grasses), thickly infested with clumps of blackberry, as 

well as other areas supporting only manuka. The farm er believed that develop­

ment of these pastures could best be undertaken by cultivating the whole 
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ploughable area . He felt that spraying and burning the blackberry, and 

cutting and burning the manuka, were likely to be prohibitively time-

consuming and couldresult in alower establishment of the high-producing 

pasture species. Consequently, attempts were made to cultivate as much of 

each paddock was possible, with the result that cultivation of very steep 

slopes was undertaken12/. Pasture improvement by oversowing and topdressing 

alone was also undertaken in those paddocks where weed infestation was slight, 

and on the unploughable parts of cultivated paddocks. 

The fertiliser used included superphosphate, DDT-superphosphate, sulphur­

augmented superphosphate, and lime-reverted superphosphate.12/ It is worth 

noting that pasture establishment problems associated with clover ill thriftlj/ 

were encountered in the first f our years of development. These problems did 

not recur after the application of reverted superphosphate became standard 

practice. 

Electric fencing was used with moderate success in the early stages of 

development, but 'Hurricane' and 'steel' fences were used with greater success 

in later years. 15/ 

12. Refer to Chapter 5, Section 5.631 for the author's comments on the 
implications of very steep cultivation. 

13. The use of various fertilisers in Wairoa County is discussed in detail 
in Chapter 51 Section 5.31. 

14. The incidence and apparent importance of clover ill thrift are discussed 
in Chapter 5, Section 5.51. 

15. Descriptions of these types of fences appear in Chapter 5, Section 5.61. 
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Year-by-year summari es of the land development programme and land use 

appear in Table 7.11. 

Hi~ed labour was r equir ed from the beginning of the development programme. 

A fencer/general hand was employed during the five complet ed years of develop­

ment, but allowance is made in the f or ecasted programme f or the replacement 

of this man by an experi enced married shepherd in the seventh year, Provision 

is made for the expenditure of £800 on house r enovations before the new labour 

unit is hired. 

Provision is also made f or the r eplacement of a Land Rover in the ninth 

year (at a net cost of £600), and f or the replacement of a light crawler 

tra ctor in the eleventh year (at a net cost of £700). 

Conventional breeding ewe and breeding cow policies are maintained 

throughout. All breeding stock , with the exception of 197 two-tooth ewes and 

32 t wo--year steers purchased in the second year, is bred on the farm through­

out the entire programme, While all wether lambs were fattened during the 

first fiv e years, as the for ecast ed stocking rate rises above 3.5 EE per acre, 

it becomes necessary to allow for the sale of s ome wether lambs in store 

condition, until in the twelfth year So% of all waher lambs docked are sold 

in this way. Throughout the programme, flock replacements are culled as two­

t oothc- The culling rat e r emained below 1o% f or the first four years, but the 

rat e is forecasted to rise to 50% in the twelfth year. A policy of selling 

all steers as weaners is maintained throughout, but an early practi ce of 

culling s ome heifers as weaners was discontinued in the fifth year because the 

availability of wi nt er f eed had increas ed, 



'l'nble 7.11 Caoe Prosrnfl1Jne III - Land Develonmec t Prorrn:rJne nnd Land Use 

----·--------~--~---.-------------------------------------------------r--~ 
Ur ltn llntle Development Period Poot-

~--L,-.r.-.u-l-Jc-v-cl_o_p·,-,c-c-t·----·--~----+--Y-en_r~:~~-~1--~--2--,---·-3--TI---4--rl---5--~ ,--.-----8--,---~9~r-----10-,----1-1~-12~ uev. 

,:: I .. :: I 

( 1) 

( Ji) 

ti VI> tion 

( i) };}cctl'lc 

(i!) 'Gonvontionul' 

( 1 i i) 1 lild'ricanc' 

( i v) '•.Heel 1 

'l'otttl A1•en 

or 

by 
ocres 

acres 

acres 

t.onn 

tone 

chnillS 

chaino 

clwinn 

chains 

ncreo 

ncreo 

ucreo 

ncr en 

:il 

(a) 

J:il 

37 

r:n 

l•il 

366 

liil 

Nil 

liil 

75 

60 

!iil 

15 

210 

liil 

liil 

95 

Hil 

1\il 

30 

10 

r:il 

310 

30 

30 

!ill 

Nil 

35 

165 310 

!iil Fil 

Nil 57 

475 630 

liil 

Hil 

1;2 
liil I 

33 I 
Nil 

liil 

Hil I 
Nil 

79 

680 

liil ,' !iil 

l!il 

70 

1,235 1,235 1,235 1,235 1 ,235 1,235 

~ ~ ~ ~ ~ ~ 

1,150 1,0CO 9GO 735 580 530 

60 210 310 495 630 680 

35 

81 

750 

Nil 

Nil 

Nil 

50 

1,235 

25 

750 

I 

30 

30 

30 

ra1 

liil 

121 

750 

liil 

Nil 

Nil 

25 

1,235 

25 

750 

45 

Nil 

215 

liil 

Nil 

121 

1 ,210 

llil 

Nil 

Nil 

r:il 

1,235 

25 

Nil 

1,210 

rn 

lil 

llil 

Nil 

Nil 

114 

1,210 I 
liil 

Nil 

llil 

Hil 

1,235 

25 

llil 

1,210 

l\11 

Nil 

l!il 

Nil 

Nil 

Nil 

Nil 

Nil liil 

llil 

Nil 

Nil Nil 

Nil 1111 

1,210 1,210 1,'210 1,210 

Nil Nil Nil Nil 

Nil Nil Nil r:il 

liil Nil Nil Nil 

1,235 1,235 1,235 1,235 

25 25 25 25 

llil Nil Nil Nil 

1,210 1,210 1,210 1,210 

~----------------~---~~---L----~--~.-----L--.--~--~-----L-----L.-----L----~----~~----L----L--~ 
liotuu: (u) Cont.inueG. revcruion of low-fertility underotoct-:ed pnsturec. would r;eceooit.ute 'J~:aintcnur.ce' cutt.ir:g to muintuir. the otntuu guo, 

tllJBtuncd thnt pcrmur.cnt labour would undCl'tulce thiD work. 

l t hao 

I 



Table 7.12 summarises the stocking policy and traces production levels. 

The rapid increases in stocking rates and producti on actually achieved up 

to the sixth year, and projected ther eafter, are apparent from the table. 

It is interesting to note that at l east one farmer in the farm survey 

believed that current average stocking rat es can be at l east doubled, and wool 

production trebled.l§l 

Referring again to Table 7.12, it will be not ed that the ratio of sheep 

t o cattle increases by some 66% during development, indicating once again 

the declining importance of cattle for controlling pastures as these are 

improved and as stocking rat es are augmented. The incr ~asing proportion of 

ewe hoggets wintered as development progress es, virtually invalidates 'wool 

per breeding ewe ' as an indication of production per animal. In the first 

five years, however, wool per ewe increased from 10.3 lbs. to 10.8 lbs., 

and the author believes that the latter level can be maintained at 5 EE 

per acre. 

7.62 Evaluation of Programme III 

The assumptions defined in section 7.23 were applied in this evaluation. 

16. See Section 4.7 for details of the average production levels suggested 
by the farm survey. 
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r:r: per potentially 
productive ncre 

Annual 

1/ool: 

( 1) 'i 0 

( 11) 

ip (lbo,) 

(ill) luth pel' breeding ew 

lumbing 

----

0 

Bone 
Yenr 

1 ,2lt0 

1,519 

1,024 

2,543 

1.5 

:2,1C 

1:11 

----

1G,200 

13.4 

1].1 

83.0 

80,0 

_l 

1 2 3 

1,294 1,290 1,500 

1,753 1 '705 1,975 

1,155 1,210 1,319 

2,908 2,915 3,294 

1.5 1.4 1.5 

2.1,0 2.41 2.72 

14.35~ liil 13.0;6 

--"-

16,980 116,530 19,260 

11+oO 13.7 15.9 

13.1 12.8 12.8 

79.2 87.6 86.3 

87.0 84.8 83.5 

Dovolopmen t Pe!•iod 

l; 5 6 7 

1,650 1,890 2,130 

I 
2,370 

2,189 2,515 2,858 3,196 

1 ,342 1,255 1 ,1<22 I 1,551 

3,531 3,770 4,280 1;, 747 

1.6 2.0 2.0 2.1 

2,92 3.12 3.54 3.92 

7 .2)& 6,8/. 13.5;11 10.8% 

28,150 31,060 34,520 38,150 

23.3 25.7 28.5 31.5 

17.0 16,4 16.2 16.1 

93.9 93.0 95.0 95.0 

63.0 78.0 eo.o i:o.o 

Pont---r-----,---- ---- -- t:.ev. 
8 9 10 11 12 
------- 1--------,-

2,600 2,800 3,000 3,200 3,200 3,200 

3,5311 3,.811 4,069 4,372 14,1;26 4,1,26 

1 ,61;8 1 '711 1,772 1 ,822 11775 1, 775 

5,182 5,522 5,541 6,194 6,201 6,201 

2.1 2.2 2.3 2.1. 2.5 2.5 

4.28 ''·56 4.83 5.12 5.12 5.12 

9.2/~ 6.6;-; 5.8;\> 6.o;; l<il l~'il 

- ., 

I 41,500 44,100 47,500 49,550 50,050 50,050 

34.3 36.5 39.3 41.0 42.0 lt2.0 

16.0 15.8 15.8 15.5 15.6 15.6 

95.0 95.0 95.0 95.0 95.0 95.0 

82.0 84.0 85.0 85.0 85.0 (55.0 



Tub]e ],13 Cnse Proc·ramme III, Condition A, Preliminary Computations 

Development Period Poa t-developmcn t 

'~~ 
1 2 3 4 5 6 7 8 9 10 11 1 13 ;,:qom 

Income 

Grosu CuGil Income 6,512 6,1134 6, .3!~1 7,169 8,869 9,1!26 10,804 12,376 14,111 15,123 16,086 17,409 17 ,6tl3 17,683 17, 

Addi tionnl Ct:wh Incon;c (V) N.A. -78 -171 657 2,357 2,914 1;,292 5,864 7,599 8,611 9,574 10,897 11,171 '11 ,171 11,171 

I J':XJiODd! ture 

Cuoh Expend i tu1•e 3,196 5,653 7,968 6,079 6,867 8,269 7,846 9,188 8,858 8,389 7,669 5,220 7,!;42 7 ,3:~9 

F'rc:- tux Canh 
(C) ll.A. 2,!~57 4,772 2,883 3,671 5,073 4,650 5,992 5,662 5,193 4,473 5,0211 1!,21!6 11,133 11,133 

Atldi ti onal 
Cusil hXf;(~!\di turo li.A, 1,838 1;,079 2,300 3,110 1,,;;1;5 4,258 6,377 6,220 5, 749 7,0C5 s,e53 8,576 H,562 8,651 

1---

'l'nxutlon 

573 31; 108 124 1118 254 902 1,053 1,052 2,861 3,960 4,406 lt,l.J9L} 11,573 

234 106 81 117 123 131 162 291 312 312 539 676 732 7!,3 753 

To eo7 188 115 225 247 279 415 1,193 1,365 1 ,36lJ 3,!100 4,636 5,138 5,236 5,326 

Cnnh Strcter:v:mt 

Owner• :?,50S 2,508 2,508 2,508 2,508 2,508 2,50H 2,508 2,508 2, 508 2,50Ll ,508 3, 5,11 5, 

Anr\UHl Nil 1 ,961 !;,250 1,6h3 753 1,631 Nil 513 l!il Nil Nil Nil Nil IHJ Nil 

Ove1•draft Nil 1,961 ,166 7,810 13,563 10,194 10,160 10,672 9,294 6,1t32 3,923 1,1l79 liil Nil 

-
DliV<:lO!l!!itlr.t C.ll!ill.J'rofj, ts 

Pl'fJ-tnx (V-C) lt.A. -2,535 -11,943 -2,226 -1 ,31!1 -2,159 -358 -128 1,937 3,41Ll 5,101 l, 

(v-c•) r;,A. -1,916 -h,250 -1,61;3 -753 -1,631 34 -51.3 1,379 2,8G2 2,509 2,0!!11 2,595 
-------~ 

1 li.A. t tr,ot appl "'"nble' 
~· 

_____ J 



Table 7,14 Case P!9gramme III, Condition B, Preliminary Computations 

Pont-
Baoe Development Period dev. 
Year New 

1 2 3 4 5 6 7 8 9 10 11 ll:qbm, 

l.Il.9.2ll!!! 

Gross Cosh Income 6,512 6,434 6,341 7,169 8,869 9,426 10,8011 12,376 14,111 15,123 16,086 17,409 17,683 

Additional Cash Income (V) N,A, -78 -171 657 2,357 2,914 4,292 5,86!1 7,599 8,611 9,57!1 10,897 11,171 

F.XJll!l!Jdl, ~UI:!! 

Cash Expenditure 3,196 5,653 7,896 5,925 6,636 7,957 7,453 8,706 8,279 7,831 7,283 7,985 7,329 

Additional Pre-tax 
Cash Expenditure (c) N.A. 2,457 4,700 2,729 3,440 4, 761 4,257 5,510 5,083 4,635 4,087 1!, 789 11,133 

Addi tionnl Post-tax 
Cash Expenditure (C*) N,A, 1,939 4,021! 2,338 3,073 1!,499 4,078 6,068 5,641 5,193 6,846 8,882 8,651 

T2xatiop 

Income 1'ax 573 157 45 255 273 357 425 1,051! 1,051! 1,054 3,009 4,195 4,573 

Social Security Tux 234 133 87 162 167 188 203 312 312 312 557 705 753 

Tot<ll 1'o.x 807 290 132 416 4l!O 51!5 628 1,366 1,366 1,366 3,566 4,900 5,326 

Oasll St.Ut!lllJ<mt 

Owner 'o Drnwinga 2,508 1,200 1,200 1,200 1,200 1,200 1,200 1,200 3,41!3 5,927 5,237 !!, 521! 5,028 

Annual Overdraft Nil 709 2,886 372 Nil 276 Nil Nil Nil Nil Nil Nil Nil 

Accumulu ted Overdraft Nil 709 3,595 3,967 3,374 3,651 2,128 1,023 Nil Nil Nil Nil Nil 

D!I!~IJl~nt C!Sb E!:llU!! 

l're-tnx (V-0) N,A, -2,535 -4,871 -2,072 -1,083 -1 ,8ll7 35 354 2,516 3,976 5,487 6,105 7,038 

Pont-tax (V-C•) l!,A, -2,017 -4,195 -1,681 -716 -1,585 214 -204 1,958 3,4Hl 2, 728 2,015 2,520 

Note: 'N.A.' indicates 'not applicable' 
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7.621 Evaluation under Condition A 

Preliminary computations appear in Table 7.13. Further computations on 

this data yield: 

(i) Present Value of Pre-tax Development Cash Profits = £59,166 

(ii) Present Value of Post-tax Development Cash Profits = £18,138 

(iii) Return on Investment 

(iv) (a) Maximum Overdraft 

(b) Repayment Period 

= 

£10,672 in year 7. 

Payback occurs 5 years after the year of 

maximum overdraft and 12 years after the 

start of development. 

(c) Owner's Drawings rise from £2,509 t o a New Equilibrium figure 

of £5,028, an increase of £2,519. 

(v) Maximum Asset Increment = £117,300. 

7.622 Evaluation under Condition B 

Preliminary computati ons appear in section 7.14. Further computations 

on this data yield: 

(i) Present Value of Pre-tax Development Cash Profits = £61,562 

(ii) Present Value of Post-tax Development Cash Profits = £19,177 

(iii) (a) Maximum Overdraft £3,967 in year 3. 

(b) Repayment Period Payback occurs 5 years after the year of 

maximum overdraft and 8 years after the start 

of development. 

(c) Owner's Drawings increase by £2,519. 



7.7 Case Devel opment Programme IV - Farm 25 

This f arm .which is in the Ohuka district, has a total area of 2,854 acres, 

of which some 2,710 acres ar e pot entially grazeable. In common with most other 

hill country f a rms in the County, this f arm has soils based on siltstone and 

volcanic ~sh. The soils have Soil Bureau classifications of Hangaroa sandy 

loam and Matawai sandy l oam. 

While no accurate records of r ainfall are available, a r easonable estimate 

of mean annua l r ainfall would be about 70 inches. Rainfall in each year is 

typica lly well spread. 

The author 's classification of topogr aphy indica tes that 150 acres (5%) 

of the farm is flat and r olling , while 700 acres (25%) is steep ploughable 

land , and 2,104 acres (70%) i s unploughable. 

The f ar m is held under multiple-ownership. Management is supervised by 

an absentee part-owner, but day-to-day managerial r esponsibilty is taken by 

a hired man&;er. One o ther shepherd is employed • 

. 
7.71 The development programme 

The programme analysed her e obviously r epresents only the first stage of 

the possible development of this farm. No f or ecast budgets of further develop 

ment were pr epar ed , because a t the time of the survey visit the farmer had 

no definite plans f or future land devel opment and production increases . The 

analysis of this programme can provide no insight into the profitability of 

incr2asing production t o high l evel s; but its relatively unambitious nature 

corresponds closely t o the concept of 'normal' farm development commonly held 
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by f armers in Wairoa County. This analysis ther ef or e provides information 

on a progr amme of a type tha t i s r easonably f amiliar t o farmers. 

The progr amme was r el a tively simple . It consist ed of l and development 

by cutting and burning sca tter ed r egrowth scrub, oversowing with clovers, and 

heavier-than-normal applications of superphospha t e as well as a gradual but 

inconsist ent increase i n s t ock numbers over a six year period. Thes e incon­

sistencies in stocking wer e , in gener a l, not gener ally due t o fluctua ting fe ed 

supplies , but can be attributed t o the ' s t op- go ' management which char acter­

ised the whol e pr ogr amme . This l a ck of continuity i n devel opment was an 

exampl e of a common shortcoming of f ar m devel opment work in the County. On 

this f ar m, difficulties had been encount er ed in s ecuring permanent f a rm 

manager s . 

A consider ab l e amount of new f encing was er ected a s part of devel opment, 

but much of this r epl a ced existing f ences . As a r esult, the size of improved 

paddocks r emai ned l ar ge ; i n the vi cinity of 150 a cres. In ~it e of this, 

l ar ge mobs of dry sheep wer e usuall y ab l e t o control pastures. 

Devel opment brought no changes i n the r equirements f or l abour, buildings 

or ma chiner y , but additiona l wat er supplies wer e r equired . 

The l and devel opment pr ogr amme i s summarised in Table 7.15 . 

Breeding policies f or both sheep and cattle wer e us ed throughout the 

pr ogr amme , with consi der ab l e emphasis being pl a ced upon r et ai ning dry stock. 

Virtually all steer s wer e sol d i n stor e condition a t 2~ years or 3~ years of 

age . A proportion of we thers was r etained until th e f our-tooth stage , and 

this proportion r et ai ned t ended t o increase over the progr amme until, in the 
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Table 7.15 Case Programme IV - Land Development Programme 

I units Base 
Year 1 

Development Period 
2 3 4! 5 6 

Post- !
1

, 
dev. 

~-A-r_e_a __ T-op_d_r_e_s_s __ e_d _______ -+--------~~------+------~~-----+----+-----~--~---r--- ·~ 

(Superphosphate) acres I 350 I 290 I 290 Nil 625 '625 625 625 
Rate of Application cwt.per 1 I 

of Fertiliser acre 2 2 

Scrub cut~/ acres 15 150 

New Fencing2/ chains 1 Nil I 60 

1 Ar ea Oversown (clover 

2 Nil 

4 15 

65 87 

~ , ~ 6~1 
107 154 !Nil 

I 

@ 5 lbs.per acre) acres ! Nil 290 Nil Nil Nil 625 Nil 

2 

20 

Nil I 
I 

Nil I Water Supplies 1 £ I Nil Nil Nil Nil Nil II 87 758 Nil 

f-N-o-te_s_: ______ .._I ____ ro....-----!..---'---..:..1 ---..:..---..:..i ---l--..:..' ---1 

(a) Scrub cut was scattered; thus the areas stat ed are r ough estimates . 

(b) Accurate details of the length of new f encing er ect ed were not avail~ 
able. The figur es quot ed were derived from annual expenditures on I 
new f encing. 

sixth year, only 100 store wether l ambs were sold. A summary of the changes 

in stocking patterns and production appears in Table 7.16. The table 

confirms that overall increases in stocking rates and production were slight, 

and the inconsistent increase in stock numbers is also clearly indicated. 

! 
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Table 7.16 Case Progr amme IV - Stocking and Production 

.. 

t 

1 ' ~ 

Base Devel opment Period ff.lst-
Year I dev. I 1 2 3 4 5 6 ! 

Stock Wintered •1 
I 

j 
Breeding Ewes 1 ' 960 !1 ' 961 1,987 2,021 2,072 2,374 2,479 2, 480 ~ 

3,279,3,280 
J 

Sheep EE 3 ,556 3,34o 3,357 3,905 4,909 4,973 ' 

I I 

Cattle EE 2,694,2,587 2,548 3,473 3,043 3,041 1 '921 1,845 

l Total EE 5,973 15,867 6,104 6,813 6,4oo 6,936 6,830 6, 818 

1.2 , 1.3 Ratio Shee:e EE 1. 4 . 1.0 1 .1 1.3 2.5 2.7 Cattle EE 

EE.per potentially 
productive acre 2.20 I 2.16 2.25 2.51 2.36 2.56 2.52 2.52 ) 

I .I I 
Annual EE increase (%) I Nil 1-1. 8 4.0 11.6 -6.1 8.4 -1.5 Nil 

I I I l 
Production I I ! I j J 

l i 

. Wool: 1 I 
I 
I 

1 ' (i) Tot al clip (lbs.) 30,600 30,680J32t 223J37' 150 !36, 456 i38, 498 44,045 44,100 

(ii) lbs.per pot ential-
I r . i , 

ly productive acre 11.3 11.3,12 .. 1 13 .. 7 13,-5 14,2 16. 3 16.3 ·. 

(iii) lbs. per breeding 
ewe 15.6 15.6 16.5 18.4 17.6 16.2 17.8 17.8 

Lambing % 81.0 81.4 78.3 80.5 81.1 84.4 82.6 82.0 

I Calving% 76.0 76.0 97.0 98. 6 82.5 85.4 81.7 82.0 



Table 7.17 Case Programme l'i, Condition A, Preliminary Computations 

I Development Period Post-development 

i 
3ase 

2 I Year 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 New Eqbm. 

~ 
Grona Cash Income 12,547 9,674 12,373 10,027 16,284 13,355 11t,206 15,844 15,8'•• 15,8ltlt 15,8ltlt 15,844 15,844 15,844 15,844 15,844 15,844 15,8'•4 15,844 15,8'•4 15,8l•lt 15,81tit 

Additional Cauh 
Income ( V) !I.A. -2,8?3 -17'• -2.520 3,737 808 1,629 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 

~XPf'nd i ture 

:;ash Expenditure 6,095 8,598 6,860 6,169 9,580 11,543 9,367 8,244 8,131 8,102 8,0?3 8,043 8,012 7,980 7,94? 7,914 7,879 7,81•3 ?,838 ?,838 ?,838 ?,838 

!Additional Pre-tax 
auh Expenditure 

(C) N.A. 2,503 ?65 94 3,1•85 5,448 3,272 2,149 2,036 2,007 1,9?8 1,948 1,917 1,885 1,852 1,819 1, ?84 1,?48 1,?1t3 1,?43 1,?43 1,743 

Addi ti.::lnal Poot-ta 
'"'ash Expenditure 
(C') N.A. 1,044 -567 -1,239 2,234 3,985 1,939 1,420 2,822 2,809 2,?95 2,781 2,766 2,750 2,?35 2,?18 2,?01 2,683 2,696 2,715 2,734 2,?92 

~ 
Income 'fax 2,241 946 1,057 1,057 1,129 942 1,057 1,593 2,939 2,953 2,96? 2,981 2,996 3,010 3,025 3,041 3,056 3,0?2 3,088 3,105 3,122 3,1?3 

.::ocial Security 
Tax 461 297 312 312 322 297 312 380 548 550 552 554 555 557 559 561 563 565 56? 569 571 577 

otal 'rax 2,712 1,243 1,369 1,369 1,450 1,239 1,369 1,973 3,487 3,503 3,519 3,535 3,551 3,567 3,584 3,607 3,619 3,637 3,655 3,674 3,693 3,751 

Caah Statement 

wner 1 s Drawings 3,750 3,750 3,750 3,750 3,750 3,?50 3,750 3,750 3,?50 3,?50 3,750 3,750 3,?50 3,?50 3,?50 3,?50 3,?50 4,279 4,351 1•,332 4,313 4,255 

nnuul Overdraft Nil 3,917 Nil 1,281 Nil 3,1?7 280 Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil 

ccumulated 
Jverdraft Nil 3,917 3,523 4,805 3,302 6,4?9 6,?59 4,882 4,40? 3,918 3,416 2,900 2,369 1,822 1,260 681 86 ,Nil Nil Nil Nil Nil 

evelooment Cash 

~ 
Pre-tax (V-C) N.A. -5,376 -939 -2,614 252 -4,640 -1,613 1,148 1,261 1,290 1,319 1,349 1,380 1,412 1,445 1,4?8 1,513 1,549 1,554 1,554 1,554 1,554 

ost-tnx (v-c•) N .A. -3,917 393 -1,281 1,503 -3,177 -280 1,8?7 4?5 488 502 516 513 547 562 579 596 614 601 582 563 505 

Note: 'N.A. I indicates 'not applicable'. 



Table 7,18 Case Prograrnr1e IV, Condition B, Preliminary Compute tiona 

Development Period Post- I Base dev. 
Year 

1 2 3 4 5 6 7 New 
Eqbm. 

Income 

Groso Cash Incorr.e 12,547 9,674 12,373 1C,C27 16,284 13,355 14,206 15,844 15,844 

Addi tionol Cnch Income 
(V) N,A, -2,873 -174 -2,520 3,737 808 1,659 3,297 3,297 

Ex12endi ture 

Cash F.xpendi ture 6,095 8,598 6,707 5,978 9,292 11,345 9,003 7,838 7,838 

Additional Pre-tax Cash 
Expenditure (C) N.A, 2,503 612 -117 3,197 5,250 2,908 1, 743 1, 743 

Additional Post-tax 
Cnoh Expenditure (C*) N.A. 1,040 -693 -1,1J49 2,290 3, 770 1,606 37,1 2, 792 

Tqxnt1on 

Income Tax 2,241 942 1,082 1,057 1,435 927 1,085 1,022 3,173 

Social Sccm•ity Tax 461 297 316 312 360 295 316 308 577 

Total Tax 2,712 1,239 1,398 1,369 1,795 1,222 1,401 1,330 3,751 

Cosh Statement 

Ovmer' s Drawings 3,750 1,200 2,906 2,680 5,197 1,200 3,391 6,677 4,255 

Annual Overdraft Nil 1,363 Nil Nil Nil 411 Nil Nil Nil 

Accumulated Overdraft Nil 1,363 Nil Nil Nil 411 Nil Nil Nil 

Deve1212ment Cash Profits 

Pre-tax (V-C) !!,A, -5,376 -786 -2,403 540 -4,1J42 -1,249 1,554 1,554 

Foot-tax (V-C*) ll,A, -3,913 519 -1,071 1,447 -2,962 53 2,926 505 

Note: 'N.A.' indicates 'not applicable' 
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7.72 Eva luation of PrGgramme IV 

The assumptions de fined in s ection 7.23 wer e appli ed in this evaluation. 

7.721 Evaluation under Condition A 

Preliminary computations appear in Table 7.17. Further computations on 

this data yeild: 

(i) Present Va lue of Pre- tax Devel opment Caeh Pr ofits 

(ii) Present Value of Post-tax Devel opment Cash Profits 

(iii) Re turn on Investment 

(iv) (a ) Maximum Over dr a ft £6,759 in year 6. 

= 

= 

= 

£4,651 

£1,279 

5. 9% 

(b) Repayment Period Payback occurs 11 years aft er the year 

of maximum over dr a ft and 17 years a ft er 

the start of devel opment . 

(c) Owner's Drawings rise fr om £3,750 t o a New Equilibrium figur e 

of £4,255, an increase of £505. 

(v) Maximum Asset Increment = £25,900 

7.722 Evaluation under Condition B 

Preliminary computations appear in Table 7.1 8. Further computa tions on 

this data yi el d: 

(i) Pres ent Value of Pre-tax Devel opment Cash Profits = 

(ii) Pres ent Va lue of Post-tax Development Cash Profits = 



(iii) (a ) Maximum Overdraft 

(b) Repayment Period 
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£1,363 in year 1. 

Although the £1,363 overdraft is r epaid 

in the second year, a further over dr a ft 

of £411, occurs in the fifth year. This 

is repaid in the sixth year. 

(c) Owner's Drawings increase by £505. 

7.8 Case Development Programme V - Farm 26 

This f arm, in the Kotemaori district, has a t ot a l area of 560 acres, of 

which appr oximately 530 acres ar e potentially grazeable. The soils are based 

mainly on si ltaone/ mudstone with infrequent 'pockets' of volcanic ash, and 

are classified as Waitaha sandy l oam . 

Loca l farmers estima t ed that annual rainfall fluctuat ed from 30 inches 

to 60 inches, but the average is 50 inches. 

The farm lies within the coast a l r ainfall region, and typically experiences 

dry periods during l a t e summer and early autumn. 

The author' s classification of t opogr aphy indica t es tha t 30 acres (5%) 

of the farm are flat t o r olling , while 70 a cres (13%) are steep ploughable 

land, and 460 acres (82%) a r e unploughab l e . 

The farm is fr eehol d and owner-operated. 

7.81 The development programme 

A predominant f eature of this programme is its simplicity. Although 

development of second-growth bush was carried out in the f ourth year, the 
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programme was based upon subst antia l applications of super phospha te and r apid 

increas es in stock numbers t oget her with the cutting of small ar eas of scatter­

ed scrub. Paddock sizes r anged from 60 a cres t o 100 a cres befor e devel opment, 

but the far mer believed tha t inves t ment in f ertiliser and stock was likely to 

be mor e pr 0fit able than further subdivision. This r esulted in no new fencing 

being er ected until the f ourth year of dev el opment when the 100 acres of pastu~e 

established frombushrequired ring-fencing . Since the survey visit coincided 

with the f ourth year of the programme , it was necessary t o accept the farmer's 

expecta tions of stocking r a t es and pr oduction f or the fifth year. The f a rmer 

f elt t ha t hired l abour would be r equired if stock numbers were increas ed beyond 

thes e fifth-year l evels. As he was uncertain tha t such labour would, in f a ct, 

be obtained , it has been assumed tha t the fifth year represents the post­

development s ituation. 

Throughout the pr ogr amme , stock policies r emained 'conventional'. A 

Romney breeding ewe flock provided fl ock r epla cements and cull two-tooth ewes. 

The initial policy of s elling all wether lambs in f at or f or war d-stor e 

condition was modified in the third year t o allow the wintering of small 

numbers of wether hoggets. By the fifth year, appr oximat ely 25% of the 

wether l ambs wer e wint er ed, a lmost all of these being sol d as f a t two-tooths 

in the f ollowing spring. Steers were t ypically sold as weaners, while cull 

heifers wer e s ol d a s rising two-year-ol ds. 

No not able additions t o farm tra cks, water supplies, fa rm buildings, mach­

inery or vehicles wer e made during development, but it should be noted that 

the farm had no shearing shed. All shearing was done on a ~eighbouring 
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property. 

Table 7.19 summarises the land development programme and traces changes 

in land utilisation, while Table 7.20 indicates year-by-year stocking rates 

and production. 

Table 7.19 Case Programme V- Land Development Programme and Land Use 

I I 
i 

Development Period I 

Units I Base Post- I Year 1 l 2 3 I 4 
t 

5 dev. 
l I l I 

I 
I I l i 

I 
! I I Land DeveloEment l ! 

I Programme l l 
I 

I I 

20J 
! Area Topdressed 

I ! 
(superphosphate) acres Nil !Nil 430 (a)430 (a)930 530 

t I . (b) 100 (b)100 
I 

cwt, peri 
I 

Rate of Application 
1 

acre Nil ·Nil 1 3 (a) 3 (a) 3 3 I \ 
I 

I I (b) 4 (b) 4 t 

I ' 
Scrub Cut acres Nil ! 10 Nil 22 Nil Nil l Nil I 

Pasture Established I 
from Bush acres Nil I Nil Nil Nil 100 Nil 

I 
Nil 

1 

I New Fencing ! 

1 

I 

('conventional' I Nil I type) chains Nil Nil Nil 50 Nil 

I 
Nil 

I I i 
J i I 

I j 

' I I ! i I 

I I 
I 

Land Use i I 1 I 

Total Area acres I 560 560 560 560 560 560 560 j 
I I 

I I 
I 

Permanent Waste acres 30 30 30 30 30 30 30 

Potentially 
Grazeable Bushland acres 100 100 100 100 Nil Nil Nil 

Untopdressed I 

Pasture acres 430 430 230 Nil Nil Nil Nil 
i 

Pasture annually 

I I j2oo1 topdressed acres Nil Nil 430 530 530 530 
I I I 

I 
All scrub cut was in isolated patches. Thus the areas stated rough I Note: are 

estimates. 
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Table 7.20 Case Programme V - Stocking and Production 

1 Base Development Period Post-
I Year 1 2 3 4 5 dev. 

! 

Stock Wintered I 
Breeding Ewes I 770 850 900 950 1 ,o4o 1,200 1,200 

Sheep EE 1,042 1 1116 1,164 1,300 1 '463 1 '717 1 '717 

Cattle EE I 649 6os · 564 ,85 625 584 584 

Total EE ! 1,691 1.724 1 '728 1,885 2,088 2,301 2,301 ' 
I I 

Ratio SheeE EE 1.6 1.8 2.1 2.2 , 2.3 2.9 2.9 Cattle EE 

EE per acre pasture 3.93 4.oo··} 4 .. oo · 4.38 3-94 4.34 4.34 

I EE per potentially j 
grazeable acre 3.191 3-~5 32. '5 3 .. 56 3~94 4.34 4.34 

Annual EE increase (%) 

I 
Nil 2.0 Nil 9.1 . 10. 8 9.7 Nil 

I I 
I 

Production I 

Wool: 
(i) Total clip (lbs,) 

1 
9,000 9,750 12,560 14,790 17,020 19,310 19,310 

I 

(ii) lbs. per acre pastur . 20.0 
1 

22. 7 29.2 34.4 32.1 36.4 36.4 

(iii) 
! 

lbs. per pot entially 

1 

productive acre 17.0 18.4 23.7 27.9 32.1 36.4 36.4 

(iv) lbs. per breeding I I 

I ' 
ewe I 11.7 11.5 13.9 15.6 16.4 16.1 16.1 

I I 

Larr.t:i.ng % I 90.0 92.6 70.6 83.6 91.2 92.0 92.0 I 

I ! 
Calving % 75.0 68.3 95.2 75.3 78.0 I 80.0 8o.o l 

I ' ~ I 
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Several poi nts of int eres t arise from Tab l e 7.20. These ar e discussed 

below: 

(i) In the fina l three year s of the pr ogr amme , the stocking r a t e was 

increased very rapidly, It is s i gnificant tha t the f ar mer estima ted correctly 

i n advance that pasture i mpr ovement would r esult in substantial increas es in 

fe ed availabl e. He then increased s t ock numbers in order to utilise this 

extra pasture pr oduction as soon as it be came availabl e . 17/ 

(ii) Onee again, the ratio of sheep t o cattle increased markedly with 

stocking r a t es. 

(iii) The greater part of the increase in wool pr oduction came from improve-

ment of existing pastures, and better utilisation , r a ther than fr om the develop-

ment of hit hert o unproductive l and. 

(iv) As with pr evi ously described pr ogr ammes, the 'wool per breeding ewet 

data is mi s l eading due to changes in the composition of the flock. While 

r ecords of production per ani mal were not availabl ej the farmer was convinc ed 

that wool production per ewe had t ended t o increase s lightly as pastures 

i mpr oved under increased s t ocking rates. 

7.82 Evaluation of Programme V 

The assumptions defined in section 7.23 were applied in this evaluation. 

7.821 Evaluation under Condition A 

17. 

Preliminary computations appear in Table 7.21. Further computations on 

This crucia l practice is not wi dely f ollowed in Wairoa County. The import­
ance of this practice has been stressed by Tripe L3Q7. See Section 5.721. 
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this data yield: 

(i) Present value of Pre-tax Development Cash Profits 

(ii) Present Value of Post-tax Development Cash Profits 

(iii) Return on Investment 

(iv) (a) Maximum Overdraft £3,052 in year 4 

::: 

::: 

::: 

£10,847 

£ 5,506 

23.5% 

(b) Repayment Period Payback occurs 5 years after the year 

of ~imum overdraft and 9 years after 

the start of development. 

(c) Owner's Drawings rise from £2,361 to a New Equilibrium figure 

of £2,968, an increase of £607. 

(v) Maximum Asset Increment = £18,867 

7.822 Evaluation under Condition B 

Preliminary computations appear in Table 7.22. Further computations 

on this data yield: 

(i) Present Value of Pre-tax Development Cash Profits = 

(ii) Present Value of Post-tax Development Cash Profits = 

(iii) (a) Maximum overdraft £1,182 in year 4 

£11,354 

£ 5t777 

(b) Repayment Period Payback occurs in the year after maximum 

overd1·aft; that is, 5 years after the 

start of development. 

(c) Owner's Drawings increase by £607. 



266 590 59~;: 

165 237 237 

Lt31 827 (~30 

2,.361 2,361 ,.361 ;!,361 2,483 

332 ,1!26 l'il J:il Hil I;J.l 

1,076 3,502 145 1 ,374. 561 l'il 

-1!96 -2,5b3 

-332 -2,426 



Table 7,22 Case Proqramme V, Condition B, PrelimiT!ary Computations 

Base 
Development Period Past-development 

Year 
1 2 3 4 5 6 7 8 9 Nt~W Eqbm. 

Jrcorr.n 

Grooo Crwh Income 3,950 4,352 4,200 4,624 5,170 6,613 6,613 6,613 6,613 6,613 6,613 

/\d•li tio·r.nl lT1CO!IlC (V) H.A. 402 250 674 1,220 2,663 2,663 2,663 2,663 2,663 :;,663 

.Kxpewq<i turc 

CoBh i~xpr:rHli turc 995 1,980 1,557 2,120 4, 733 3,047 2,526 2,526 2,526 2,526 2,526 

Addi tJ onal Pre-tux Cuah 
Expenliiturc (C) N.A, 985 562 1,125 3,738 2,052 1,531 1 ,531 1,531 1 ,531 1 ,531 

/,dni t.lonu] l'on t- tnx Cash 
E.xporllli t.ure (C•) H.A. 952 422 950 3,563 2,100 1 '745 1,-156 1,852 2,0115 2,056 

'l'ax•ttion 

lneome 'l'ux 397 370 284 256 256 437 574 58!1 66!1 528 538 

:Joe inl Seeurity Tux 197 191 170 162 162 206 234 236 251 279 2131 

'l'ot.IJl 'l'nx 594 561 454 418 418 643 808 820 915 1,107 1,119 

C:wh J tn tt!mt.m t 

0 Nl; '.~1~ 1 
:; •'l':u1ingn 2,361 1,811 2,189 2,085 1,200 1 '7142 3,279 3,267 ),172 2,979 2,968 

Anmwl Overdl'uft Nil Nil Nil Nil 1,182 Nil Nil Nil Nil Nil Nil 

A..::curnu}!:tteli OverdJ•af't Nil Nil Nil Nil 1,182 Nil Nil Nil Nil Nil Nil 

D'.,"velQpmt nt Canh l' rol'l to 

1 re-tux (V-C) N.A. -58.5 -312 -1151 -2,518 611 1' 132 1,132 1, u:' 1,132 1 '1;12 
h1o t-tax (V-C•) !\.A. -550 -172 -276 -2,343 563 918 907 811 (,jfl (,()7 

Note: 'H.A. t indica tea 'not op;ll1cable 1 
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7.9 Summary and Conclusions 

The important results from the evaluations of the case development pro-

grammes are summarised in Tables 7.23 and 7.24. Table 7.23 contains the 

results of Condition A evaluations, while Table 7.23 lists the additional 

results that were obtained by evaluating the programmes under Condition B. 

Table 7.23 Evaluations of Case Development Programmes Under Condition A 
Summary 

l 
Programme Present Value of Return on Maximum Repa!jrment Increase in 
Number Development Cash Invest- Over- Period Owner's Draw-

Profits (£) ment draft ings 
T Pre-tax Post-tax (%) (£) (years) (£) 

j l I-Farm 21 12,718 11,252 38.4 I 2,232 4 919 
' i II-Farm .22 7,146 3, 402 6.0 8,984 5 776 

III-Farm 24 59,266 18,138 50.1 10;672 I 5 2,519 
' 

IV-Farm 25 4,651 1,279 l 
5.9 6,759 11 505 

V-Farm 26 10,847 5,506 23.5 ,3,502 5 607 
! I ' I 

Table 7.23 shows that f arm development of the types illustrated by 

Case programmes I, III, and V, is likely to give extremely high pre-tax 

returns on investment. On the other hand, development along the lines of 

Case Programmes II and IV offer substantially lower returns. In fact, these 

programmes may not be as profitable as outside investments yielding 6% before 

I 



Table ?.24 

Programme 
Number 
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Evaluations of Case Development Programmes Under 
Condition B Summary 

1 Present Value of 
Development Cash 
Profits (£) 

Maximum 
Overdraft 

Repayment 
Period 

r---------------~P~r~e_-~ta~x~~P~o~s~t_-~t~ax~~--.--~~£~)------~--~(~y~·e~a~r~s~)------1 
I I I - Farm 21 

II - Farm 22 

III - Farm 24 

IV - Farm 25 

V - Farm 26 

112,317 10,800 
I 

8,866 4,291 

61,562 

6,698 

11,354 

19,177 

2,385 

5,777 

I 3,136 I 
1 5,030 

l 

3,967 

1,363 

1,182 

6 

3 

5 

1 

1 

Note: 
! 

Minimum Owner's Drawings for Programmes II, III, IV and V I 
Were arbitrarily Set at £1,200; thiS WaS lower than Owner'S I 

Drawings in the Base Year. Minimum Owner's Drawings for 
Programme I were set at £800. This was higher than Owner's 
Drawings in the Base Year. 

tax.2Y 

The disparity between the profitabilities of these two groups of Case 

Programmes suggests the presence of notable technical or manageri.al differ-

ences. This is indeed the case . Case Programmes I, III and V are all 

charact erised by rapid increases in stock numbers to relatively high stocking 

18. However, it must be remembered that due to the unique opportunities for 
farming to chaFge capital expenditure against income for taxation purposes , 
the post-tax profitability of Case Programmes II and IV coul d be slightly 
more profitable than outside investments yielding 6% before tax. 
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rates (of 3.74 EE per acre , 5.12 EE per acre , and 4.34 EE per acre, respectively). 

Moreover, these pr ogr ammes all f eature close reconciliations between extra 

fe ed gr own and extra stock carried , with the r esult tha t pasture utilisation 

does not decline as f eed availability increases . 

In Case Programmes II and IV, on the other hand , stock increases ha lted 

while stocking rates were still at relatively l ow l evels.!2/ Case II in 

particular suggests that the f ailure to increase stock numbers as far as 

possible aft er heavy investment in pasture impr ovement is likely t o r educe 

profitability considerably.~ Case IV is a programme in which land develop-

ment was carried out virtually independent of decisions t o increase stock 

number s . The need t o 'redevelop ' pastures oversown three years pr eviously 

suggested that this initial work was faulty. It is likely that the rat~B 

of fertiliser applied when oversowing di d not increase f ertility sufficiently 

t o support high-producing pasture species. It must be re-emphasised that 

devel opment of this type is r egarded by s ome f armers in Wairoa County as 

normal. This case exampl e suggests tha t increasing pr oduction by these 

methods is likely t o be unprofit abl e . 

19. As stated in Section 7.51, the assumption that Case Progrrunme II had 
halt ed compl et ely a t a stocking rat e of 2.69 EE per acre may be somewhat 
artificial. As it is, this pr ogramme provides an indication of the 
financial outcome of programmes that ar e not completed. 

20. Case Programme V provi des a further example of this point. In spite of 
the high pro fit ability of this programme, it is shown by Tables 7.19 and 
7.20 tha t after 100 a cres of new pasture were developed fr om bushland in 
the f ourth year, stock was increased by only 213 EE before labour became 
the limiting r esource . Thus, even by ignoring the f ac t that pr oduction 
from old pastures could be expected to increase in the fifth year as a re­
sult of the t opdr essing pr ogramme , this new pasture could be stocked at 
only 2.13 EE per a cre if utilisation of existing pastures di d not decline. 
Such a stocking rat e is probably less than half the potential, and it is 
clear that the profitability of the programme could have been improved 
still further by increasing post-development stock t o a quit e f easible level 
of 2,600 EE. 
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The method by which pastures are established and improved would not 

appear to greatly inflaance the overall profitability of development in the 

County. Although Programmes I, III, and V all featured heavy application of 

fertiliser and extensive oversowing operations, only Case II& involved the 

more expensive t echnique of improvement by cultivation, and only Case V 

had an important 'cutting and burning' oper ation. Thus different techniques 

of land development were employed, yet development as a whole was very profit­

able in each case . This result does not, however, imply tha t expensive £nd 

development techniques should be empl oyed when cheaper alternatives are 

available. Only those t echniques which offer highest profits should be employ­

ed. 

Table 7.23 provides salutary information about the impact of taxation on 

the profitability of developing hill country f arms. Except when Base Year 

and Post-development t ax payments are both relatively small (as they are in 

Case Programme I), a consider able proportion of the pr ofits from development 

accrues t o the Inland Revenue Department. This very important observation 

is examined in some detail in Chapter 9. 

An examination of Table 7.24 shows that the profitability of development 

is only slightly changed (as a result of l ower inter est payments) when Owner's 

Drawings are allowed t o fall. On the other hand, the Maximum Overdraft 

and Repayment Period are substantially r educed when Owner's Drawings are 

r educed. 

This chapter has described the important technical features of five 
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development programmes adopted by farmers in Wairoa County. Evaluation of 

these programmes suggested that increasing production on Wairoa hill country 

can be extremely profitable before tax, the main criterion for success being 

a willingness to increase stock numbers at a rate sufficient to ensure good 

utilisation of feed grown. The evaluations also suggested that taxation 

substantially reduces the profitability of farm development t o individual 

farmers. 
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CHAPTER 8 

A MODEL DEVELOPMENT PROGRAMME FOR WAIROA HILL COUNTRY 

8.1 Introduction 

Construction of this model development progr amme f or Wairoa Hill country 

was prompted by t wo types of inadequacy in the case studies presented in 

Chapter 7. First, none of the case programmes was r epresentative in the 

sense that the farmer had fac ed all the important difficulties associated with 

hill country development in the County. Each case farm was in s ome way favour-

ably disposed t owards increasing pr oduction. Predisposing factors included; 

a house already suitable f or an extra f ar m worker, use of a neighbour's 

woolshed, a State-maintained boundary f ence , and the absence of some weeds 

(especially blackberry) that wer e prevalent on many other farms in the survey. 

Secondly, none of the case farmers had , in the author's opinion, taken 

sufficient cognizance of new management and development technXpes shown t o be 

success ful outside the County. 

Thus the model programme is a summary of the author's subj ective assess-

ment of the techniques which could profitably be used in developing Wairoa 

hill country. In this respect, this chapt er complements Chapter 5, in which 

the development t ech1nques actually observed in the survey are r eported. It 

is not claimed that these are the 1 best'l/ techniques, or that the order of 

their application and the r ate of development adopted, are optimum. It is 

1. Derivation of the 1 best 1 development procedure would r equire a full and 
rigorous definition of the problems faced in devel oping Wairoa hill country. 
Insufficient information is available for such a rigor ous definition t o be 
possible. 
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submitted , however, that the model pr ogramme pr es ented here would, with 

appropriate modification, r esult in development on a maj ority of farms being 

more profitable than it would be if attempted by methods currently used in the 

County. It will also be noted that the model programme has a targe t stocking 

rate of 5 EE per acre, the author's conservative estimate of potential average 

stocking levels in the County. 

The financial analyses of the case programmes in Chapter 7 were based 

upon fixed assumptions f or prices and costs, and it was ther efor e impossible 

t o estimate the sensitivity of the financial outcome of development t o 

variations in important costs and prices. The second part of this Chapter 

contains a modified analysis in which sensitivity is considered , but since 

the work involved is very time-consuming , the analysis has been r estricted t o 

one programme. 

The model programme was considered t o be more representative of likely 

futur e development projects than the case progr ammes . It was ther efore 

chosen f or analysis under variable costs and prices. 

This Chapter r epr esents a maj or budgetary exercise, aimed at presenting 

and examining the profitability of the development t echniques likely to be 

us ed in the County over the next decade . 

The hypothetical farm t o which the model development programme is 

applied is now described. 
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8.2 The Hypothetical Farm 

The three considerations paramount in f ormulating this 'paper farm' were 

its size, its natural f eatures, and its pr e- development phyeical condition. 

These f eatures are now discussed . 

8.21 Size of the farm 

If stocking r a t es were increased far beyond the pres ent l evels of 2 EE 

t o 3 EE per pot entially productive a cre , many hill country fa rmers who 

currently oper a te their farms alone (possibly with the assistance of casual 

labour) would be obliged t o hire permanent labour f or the first time. The 

scheduling of farm development t o accommodat e this 'lumpy input' would be 

a significant management problem, which would be oft en compounded by the 

necessity t o pr ovide additional living quarters. 

In gener a l, f arms in this cat egory lie in the Boo acres t o 1,200 acres 

range . Farms smaller than this can r each r el a tively high stocking l evels 

without requiring extra permanP.nt labour, while f arms larger than 1,200 

a cres frequently already have two or more permanent labour units tha t are 

r el a tively under- employ0d. The pr oblem of integr ating a further labour unit 

into the management of these l ar ger f arms is seldom as severe as on farms of 

l ess than 1 1 200 acres 1 principally because the or ganisation of a two-man 

labour f orce is considerably more fl exible than labour or gani sation on a 

one man f arm. Further, on the l ar ger f arms , adequat e housing is oft en already 



221 

available f or a third man.£/ 

This problem is an important one, and any model development progamme 

ignoring it is likely t o over-~stimate the profitability of increasing 

production on farms in the 800 acres t o 1,200 acre class. Consequently, the 

area· of the hypothetical farm was s e t arbitrarily at 1,100 acres.~ 

8.22 Natural features of the f arm 

No particular assumptions for olimate or s oil type have been made. 

While slight modifications t o the model programme may be r equired where mean 

annual rainfall is l ess than 45 inches, it is believed that the success of the 

progr amme would be insensitive t o the varia tions in r a infall and soil types 

that are f ound in the County. Thus the f arm may be r egarded as lying 

virtually anywhere in the County, and the development programme is f or the 

districts with higher f ertility soils and more r eliable rainfall. 

•Typical' t opography has been appr oximated by accepting the average 

classification f or Random Farmsj/ of 10% (110 acres) flat and r olling, 24% 

(265 acres) of steep ploughable contour , and 66% (725 acres) unpl oughable . 

8.23 Pre-development physical condition 

The average classification of the land use on Random Farms21 has been 

2. These problems are being consider ed in some det ail in Milne's Z4i/ current 
study of l abour problems on North Island hill country. 

3. As indicat ed in Table 8.5, the single permanent labour unit i s assumed t o 
require assistance from casual labour costing £4oO per year bef ore develop­
ment. 

4. See Table 4.3 . 
5. See Table 4.5. 
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adopted as the pattern of pre-development land use on the hypothetical farm. 

It is assumed that 65% (725 acres) is grazeable pasture, 31% (330 acres) is 

unproductive but capable of development, and 4% (45 acres) is permanent waste. 

Of the 725 acres of gr azeabl e pastur e , it is assumed tha t 110 acres 

(including all fl at and r olling l and) have r eceived 2 cwt. of superphospha t e 

per acre annually f or s ever a l years, and that a further 260 a cres have 

received 2 cwt. of superphosphate per acre every second year. Thus 110 acres 

can ee r egar ded as supporting high-fertility pasture species, while a further 

260 acres suppor t r ecqpisabl e amounts of ryegr ass, cocksfoot, and w~ite clover. 

The r emaining 355 acres of pasture consist mai nly of native grasses, l ow­

fertility English grasses such ·as browntop and ratstail, and subterranean 

clover. 

The unproductiv e l and capabl e of development consists of 70 a cres of 

'solid' manuka, 25 acres of 'scatter ed ' manuka, 195 acres of 'solid' manuka/ 

blaGkberry, and 4o acres of scat t ered blackberry clumps . The author believes 

tha t this specification includes a higher proportion of blackberry infested 

l and than is 'typical' for f arms i n the County, but this bias is intentional 

because it is intended that the hypothetical f ar m should represent a farm 

'difficult' t o devel op. Further, by virtue of the emphasis on r elatively 

expensive development t echniques , analysis of the model programme will yield 

a conservative estima t e of profitability. 
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8.3 Pre-development Situation 

The description now turns to the pre-development state of improvements 

on the hypothetical farm, and the stocking policy immediately prior to the 

commencement of development. 

8.J1 Improvements 

Fencing, buildings, water supplies and tracking are considered here. 

8. 311 Fencing 

The farm is subdivided by 500 chains of internal fencing (in 'reasonable' 

stock-proof condition) and 435 chains of boundary fence, into ten paddocks 

with acreages of 200, 190, 160, 130, 125, 90, 85, 45, 35, and 30. 

8.312 Buildings 

The farm has a homestead and an adequate number of sundry sheds. The 

three-stand shearing shed and yards are adequate at pre-development stocking 

levels, and up to 2,000 bales of hay may be stored. There is no second house. 

8.313 Water supplies 

Apart from three open dams in the regularly-topdressed paddocks, all 

stock water is supplied by creeks. The large paddocks facilitate thissyg~ro, 

and all paddocks have some permanent water available in them. 

8.314 Tracking 

Only the 'front' 350 acres have tracks negotiable by wheeled vehicles. 
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8.32 Stock policy 

The average stocking r a t e per gr a zeable acre of Random Farms2/ of 2.98 

EE has been a s sumed f or the hypothetical far m. Hence , pr e- devel opment stock 

t ot a l 2,120 EE, ·comprising 1,330 sheep EE and 800 cattle~~ which pr ovides 

1.86 sheep EE per gr azeabl e a cre , and a r atio of sheep EE t o cattle EE of 

1.66. These l evels corres pond close ly t o the aver age f or Random Far ms. 

A class anal ysis of pr e- devel opment s t ock appear s in Table 8.1, and a 

summary of pr e- devel opment pr oduction in Tabl e 8 .2. 

8.4 The Development Progr amme 

The basic obj ective of the pr ogr amme is t o increa s e the stocking rate as 

rap~dly a s possible without purchasing stockf/ This r estriction was impos ed 

becaus e the pr ogr amme is a suggest ed method f or increasing pr oduction though­

out Wairoa County. Such a pr ogr amme should be self-supporting ;~/ tha t is, 

it should require no r esources that could be expected t o be in short supply 

if a large numb er of f ar ms was devel oped simultaneously. The stocking policy 

was adopt ed t o meet the l abour diff iculty discussed in Section 8 .21, and the 

land devel opment pr ogr amme was r econciled with the r equirements f or extra 

f eed . 

8 .41 The stocking policy 

The r equirement tha t the pr ogr amme must be s elf supporting in stock 

6. See Table 4.7 
7. This r estriction does not, of course , include r ams and bulls. 

8. At pr es ent pri ces it mi ght be pr ofit able f or f ar mer s t o increase stock 
numbers fast er than in the pr ogr amme by purchasing stock, but f or Wairoa 
as a whol e , it would not be possible t o increase stock numbers by buying­
in without f orcing prices above pr esent l evels. 
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dictates that breeding policies f or both sheep and cattle are maintained, 

but breeding cow numbers ar e increas ed only slightly above pre-development 

levels. Whenev er possible, requirement s f or extra sheep are filled by 

breeding ewes and ewe hogge t fl ock r eplacements, but in the first five years, 

wether hoggets or mature wethers are introJuc ed. There are three r easons for 

this modification t o the basic policy: 

(i) By r et aining all l ambs produced (subj ect t o minimum culling l evels) 

and establishing a flock of mature wethers, maximum increases in aggrega te 

numbers without buying-in can be obtained . 

(ii) A policy of increasing sheep numbers by expanding the ewe flock 

alone would eventually be limited by the capacity of the single labour unit. 

It is unlikely tha t sufficient extra stock could be bred t o justify, at 

l east in the short term, the empl oyment of a second permanent labour unit. 

This 'flat patch' in the farmer 's ability t o increase stock can be overcome 

t o a degr ee by the employment of increasing amounts of ca sual l abour, but 

the author favours a mor e f ormal approach t o the problem. In this, 

expansion of the breeding flock is r et ar ded as the maximum capacity of the 

single l abour unit is appr oached. The labour capacity that r emains is then 

utilised by a stock class possessing r el a tively low r equirements for labour. 

When labour again limits further increases in stock numbers a permanent work­

er may be hired while concurrently boosting stock numbers substantially 

by both maintaining the increase in the l ow-labour stock class and retaining 

all breeding ewes that would previously have been culled. A wether policy 
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is used t o 'cushion' the lumpy labour input in the model programme. However, 

in the absence of the restriction on purchasing , the use of Perendale ewes 

would also be technically feasible. 

(iii) Mature wethers have more flexible feed requirements than most other 

classes of stock, and they are able t o withstand periods of low feed availabil-

ity without suffering serious production losses. Wethers are therefore 

likely t o be useful during the temporary over-stocking which may occur during 

development . Moreover, Tripe has demonstra ted the use of wethers in establish­

ing pasture after cutting and burning manuka.2/ 

To summarise, it may be stated that a mature wether policy is particular­

ly suited to the development of Wairoa hill country because; it allows maximum 

initial increases in sheep numbers; it overcomes the labour difficulty on 

farms in the 800 t o 1 1 200 acre range; it affords some protection against the 

risks and uncertainties associated with feed availability during deve l opment 

(and this may be especially valuable in those districts of the County with 

unreliable rainfall); and large mobs of wethers can be an effective tool in 

pasture establishment. 

Table 8.1 shows the class of analysis of stock carried in the Base Year, 

during the Development Period , and in the Post-development situation, while 

details of stock sales and purchas es appear in Table 8.2. The important 

features of the stocking policy may b e summarised as : 

9. See Section 5.721. 
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Development Period 
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1,009 1,199 1 ,298 1,340 1,379 1,584 1,792 1,959 2,277 2,688 2,995 

20 537 553 657 !;OO 300 20 20 20 20 20 
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1.30 130 

50 50 
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50 
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(i) Breeding ewe numb ers ar e increased as r api dly as possible during •he 

first two years, but ar e hel d essentially cons t ant in the third and f ourth 

years. It has be en assumed that 1,350 t o 1,4oo breeding ewes is the maximum 

number tha t many f armers in Wairoa County would be prepar ed t o handle al one . 

(ii) Insuf f icient extra f eed is availab l e t o inaugura t e a wether fl ock in 

the first year, but over the next five years all wet her larr.bs ar e r et ained. 

The first sa l e of wether s occurs in the s ixth year, when six-tooth wethers 

are s ol d . 

(iii) It has been a ssumed tha t the capacity of the singl e l abour unit is 

r eached i n the f ourth year when 1,379 br eedi ng ewes , 912 mature wethers, 130 

breeding cows, and supporting stock ar e run. 10/ The hiring of a permanent 

farm worker in time f or the fifth year's lambing per mits substantial 

incre~se s i n both breeding ewes and wethers i n tha t year . I n this, and 

subsequent years, br eedi ng ewe numbers ar e i ncreased as r api dly as possible 

by culling only 1~~ of two-tooth ewes and r et aining s ound ewes until s ix years 

ol d. 

(iv) We thers are gr adually phas ed out a ft er the s eventh year by s elling 

mor e wether progeny as l ambs . 

(v) Stock increas es ar e virtually compl et ed i n the ei ghth year, but in 

the subsequent f our years an all-breeding- ewe policy is r einsta t ed . At the 

same time , the culling policy is changed s o tha t one third of the fiv e year 

ol d ewes ar e cast-for-age and all ewes ar e culled as six year ol ds. 

10. The ca sual l abour r equirement over the first f our years is shown in 
Table 8.5. 
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(vi) The pre-development proportion of rams to ewes, of 3%, is allowed 

to fall to ~~ before the ram flock is enlarged. 

(vii) The cattle policy is straightforward; the breeding cow herd is 

increased from 104 to 130 in the first three years, therea~r remaining at 

that level. Over the whole development period the ratio of sheep to cattle 

expressed as EE rises from 1.7 t o 4.2. This massive change towards special­

isation in sheep is based on the assumption that in the foreseeable future, 

sheep ~e likely to remain more profitable than cattle. Given this assumption, 

the argument in favour of specialisation is straightforward. At low stocking 

rates some complementary relationship between cattle and sheep is likely to 

exist. That is, cattle are necessary t o maintain pastures in a condition 

suitable for grazing by sheep. However, as the overall stocking rate increases . 

pastures can generally be maintained satisfactorily by fewer cattle, and the 

ratio of sheep to cattle may be increased without pasture deterioration. 

On the other hand, cattle and sheep are likely to compete for pasture if 

the ratio of sheep to cattle is not increased as the overall stocking rate 

rises. This is clearly undesirabl~ . Unfortunately, the author was unable to 

obtain any experimental evidence that sugs ested when cattle became competitive 

with sheep on hill country. Consequently, the stocking policy used in the 

model programme is not more than a guess at the upper limit of the co~plement­

ary range under increases in overall stocking rates. Of course, as pointed 

out in Section 5.23, cattle are less flexible than sheep during droughts. This 
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is a further argument in favour of specialising in sheep as stocking rates 

increase in Wairoa County. 

Some explanation of the derivation of Tables 8.1 and 8.2 is required. 

In Table 8.1 the important assumptions concerning stock losses, culling rates, 

and lambing and calving percenta~ages, are: 

(i) Stock losses 

The losses assumed for ~ years are: 

Lambs from docking t o sale 

Lambs/hoggets from docking t o 2-th 
(ewes and wethers) 

2 th, 4th., 6th., and 4 yr. ewes 

5 yv. ewes 

3% 

Rruns (average over all ages) 25% 

Breeding cows 4% 

Rising 1 yr. and 2 yr. heifers 5% 

Steer calves from making t o weaning ~~. 

(ii) Culling rates 

Variable r ates were assumed. The assumptions for the pre-development 

situation were: 

Ewe lambs docked 

2 th. ewes 

4th. and 6th. ewes 
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5 yr. ewe ~ 6~~ 

6 ~· ewes 100% 

Breeding cows 1~ 

Rising 2 yr. heifers ~ 

During development the culling rates are modified by not culling ewe 

lambs at all, reducing the minimum rate for 2 th. ewes to 1o%, and reducing 

the culling rate for 5 yr. ewes to 20%. 

(iii) Lambing and calving percentages 

These are assumed to remain Qonstant throughout at: 

Lambing: 2 th. ewes 75%; M.A. ewes 87%, and 

Calving: 8o% 

The following comm ents concern the wether lamb selling policy and the 

basis of the wool weights shown in Table 8.2. 

It is assumed that whenever wether lambs are s old,20% are sold woolly 

(that is fat-off-mothers, or in fat condition soon after weaning), and the 

remainder are shorn and sold in store condition. 12/ 

The assumptions for wool production are: 

(i) Production per animal per year 

The author could not locate any published evidence concerning the variation 

11. Ewes commonly referred to as 4 year olds actually have their fourth lamb 
when they are five years old. If they are culled after producing these 
lambs, they are variously referred to as '~year ewes' or '5 year ewes'. 

12. It is likely that more than 2o% of wether lambs could be fattened in favour­
able seasons. The assumption is therefore conservative. 



233 

in wool production from breeding ewes of various ages under increasing stocking 

rates on hill country. The figures actually assumed are likely to be reason­

able estimates of actual pr oduction. 

Breeding ewes: 

(a) Up t o and including the eighth year of development; 

2 th., 4th., 6th., and 4 yr. ewes, 

5 yr. ewes 

(b) Subsequent t o the eighth year of development; 

2 th, 4th., 6th., and 4 yr. ewes 

5 yr. ewes 

Hoggets 

Mature wethers ( 2 th., 4th., 6th.), 

Lambs 

(ii) Deaths . between winter and shearing 

Ewes 'do 

Wethers 1% 

Hoggets 1% 

Lambs ~ 

8.42 The l~nd development programme 

10.5 lbs. 

10.0 lbs. 

10.0 lbs. 

9.0 lbs. 

7.0 lbs. 

10.5 lbs. 

2.5 lbs. 

Any land development programme consists of a series of proj ects, each of 

which is concerned with establishing or renovating pasture on a specific block 
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of land. The actual pasture development projects are often complemented by 

fencing and the construction of tra cks and water supply systems. In organ-

ising a programme, attention must be paid t o the or der i~ which the projects 

are undertaken, and the number of proj ects t o be undertaken in each year. 

In the model development programme , the or der in which proj ects are 

undertaken is gener ally de t ermined by their cost per unit of extra feed 

produced over the three year s f ollowing initial devel opment .12/ Thus, exist-

ing pastures ~re i mpr oved first be cause extr a pr oduction can be obtained 

from them at relatively l ow cost by t opdr essing and oversowing. Similarly, 

proj ects involving pasture establishment by burning and cutting manuka take 

priority over those which r equire cultivation techniques. In s ome instances 

this general approach is modified . For exampl e, when the clearing of manuka 

from one paddock gr eatly improves a ccess t o another paddock which is clear, 

the clearing project would be given precedence. 

As it happens, the less expensive projects also tend t o be the ones 

giving most rapid r eturns. For example , heavily t opdressing an existing past-

ure is likely to give a substantial increment t o f eed supplies in the first 

13. It is clearly necessary t o de fine some specific production period when 
'cos t per unit of extra f eed produced' is considered , yet no particular 
period is an obvious choice. For exampl e , an a cre of burned and oversown 
land may produce l ess than an a cre of cultiva t ed land in the first year 
after sowing, although the two-year aggEgate producti on from each may be 
similar . In spite of this, it is reas onable to assume that pastures 
developed by any t echnique should reach similar levels of annual product­
i on by the end of the third year. On this assumption, the rule adopted 
above will correctly r ank land development projects. 
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year, wher eas s ome de lay should be expected in obtaining substantial extra 

f eed from an a r ea of scrub tha t is being cut. 

Hence the selection of pr oj ects which maximise extra feed per £ invested 

in development also r esults in a rapi d accrual of r evenue from the initial 

devel opment expenditure . This f eature is particularly desirable when the 

r a t e of incr ease in pr oduction is dependent, a t l east in part, on the amount 

of extra Eevenue availabl e f or r e-investment in the pr ogr amme. 

The number of pr oj ects t hat ar e current at any point in time should 

depend UFOn the r equirement f or extra f eed in the subsequent time periods. 

That ~s, it i s essential t o r econcile the extra f eed pr oduced with the extra 

stock avai lable . In the model pr ogr amme , the purchasing r estriction implies 

that the r a t e a t which extra stock can be bred is the ma j or factor limiting 

the r a t e of land devel opment . 14/ 

In Section 8.421 the land devel opment t echniques f avoured by the author 

ar e discussed, and i n Section 8 .422 the l and devel opment pr ogr amme is summar-

ised and r econciled with the stocking policy. 

8 .421 Land devel opment t echniques 

The techniques observed in the farm survey are discussed in Chapter 5. 

In the f ollowing subs ections, s ome alterna tive t echniques are considered , and 

the author's asses sment of the alternatives is given. 

8 .4211Fenning t echniques 

The ' s t eel' f ence described in Section 5.61 is substantia lly cheaper than 

14. In other circumst ances the managerial ability of t he fa rmer, or the avail­
ability of, say, s crubcutter s , mi ght limit the r ate of l and devel opment. 
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the 'conventional' type . Moreover, it would seem t o be practical and durable. 

On the premise that most f armers in Wairoa County could be easily persuaded 

t o adopt the 'steel' fence, it is used in the model programme. 

However, it is likely that a t l east two other f ences could successfully 

be used for subdivision. These ar e the Ruakura electric f ence, also 

described in Section 5.61, and the 'S oilcon' f ence developed by Pearse and · 

Humphries ~27. The el ectric fence is not used in the pr ogramme because it 

is not considered f ool pr oo f enough t o be effective in the hands of all farmers 

in the County, and the 1 Soilcon 1 f ence, while showing gr eat promise, is not 

yet sufficiently test ed t o warrant its unreserved r ecommendation . 

8.4212 Pasture improvement 

Separate t echn~quas are specified for impr ovement of existing pasture. 

The 110 acres of regularly t opdr essed land merely r eceives an increased 

annual application of super phosphate, 3 cwt. per acre being applied as a 

maintenance dressing. A progr amme of over sowing with clovers and topdress­

ing is applied t o the remaining 615 acres of existing pasture. Superpho~­

phate is applied in the autumn at 4 cwt. per acre with 4 lbs. of white clover 

and 2 lbs. of subterranean clover.12/ A further t opdressing of 4 cwt. per 

a cre is applied in the f ollowing spring, and ther eaft er a maintenance dress­

ing of 2 cwt. per a cre is applied eacb autumn. 

15. This oversowing mixture has been suggested by Suckling L2§7. 
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8.4213 Pasture establishment 

Separate techniques are favoured f or the establishment of pasture 

from manuka, manuka in association with blackberry, and blackberry alone. 

The cutting and burning t echnique for development from manuka is 

preferred t c methods involving cultivation. The cutting and burning technique 

has been demonstrated very successfully outside the County, notably by 

Tripe L3Q7, and it is considerably less expensive than cultivation .l§l In 

the model programme, all 'solid' manuka is cut and burned. The technique 

entails autumn sowing with .simultaneous application of superphosphate at 

4 cwt. per acre, follow ed by a further 4 cwt. in the f ollowing spring and 

3 cwt. in the second autumn, providing a t otal application of t1 cwt. of 

superphosphate per acre in the first year. Following this, topdressing 

reverts t o an autumn maintenance application of 2 cwt. per acre. 

There is no alternative t o cultivation for the development of manuka 

associated with blackberry and the method described in Section 5.632 is likely 

t o be as successful as most others. In the model programme, however, t opdress­

ing has been modified t o pr ovide f or application of 11 cwt. per acre in the 

first year - using a plan identica l t o tha t described in the las t paragraph. 

The method described in Section 5.633 f or development from blackberry 

is used in the model programme. 

8.4214 Installation of water supplies 

Adequate clean water in every paddock is essential. Under high stocking 

16. The two techniques are discussed and budgetted in Section 5.631. 



238 

rates the natural s ources of water, which are often quite satisfactory when 

stocking rates are l ow, easily become f ouled. Furthermore, intensive subdiv­

ision often isolates some paddocks from natural s ources of water. 

A relatively inexpensive way of obtaining clean water is by constructing 

in each paddock a fenced, tree-sheltered dam that supplies water by gravity 

t o concrete troughs. In the programme seventeen such dams are constructed, 

at an estimated cost of £75 each. 

8.422 A summary of the land development progr~nme 

This summary is based on Tables 8.3 and 8.4. These tables are largely 

self-explanatory and only brief interpretive comments are made here. 

Table 8.3 contains a schedule of land development operations. The 

schedule indicates only the times at which the different proj ects are 

initiated. Oversowing and topdres sing, together with the 'cleaning-up' of 

scattered manuka in the oversown paddocks, is undertaken in the early years. 

Questions of accessibility and convenience of subdivision largely determine the 

order in which the remaining pasture establishment projects are begun. 

Table 8.4 has three s ections. The t opdressing section is self-explanatory 

and the land use section outlines the year-to-year changes in the pattern of 

land use on the farm. In this section, 'high producing pasture' is defi ned 

as that which annually receives at least 2 cwt. of superphosphate per acre. 

In the feed reconciliation section, the estimation of extra feed available 

in terms of ewe equivalents requires some explanaticn. Quite simply, one EE 

of extra feed is sufficient t o winter one breeding ewe. Thus, oversowing and 

topdressing one acre of low producing pasture is assumed t o provide 1 EE of 
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Table 8.3 Model Development Progr amme - Iniation of Land Development 

l 
I I Development Operation Units Development Per-iod 

l I l I i 
1 t 2 8 9 

I ! I I I 
! J \ I I I 

1110 I Nil 

' 

Nil! · Nil 

Topdressing rate I 

l increased (from 2 cwt. I acres 
I 

Nil I Nil I I t o 3 cwt. per acre ) Nil lNill Nil 
l I I 

I 

! I i I I i t ! I I Oversowing and 
2051305 Nil I 55 ! 

I 
topdressing 50 Nil Nilj Nil Nil t acres 

I I I \ l 

I I I I 
; 

\ 

Development from manuka 

. Nil I 351 (scrubcutting) I acres 10 5 15 Nil. 15 15 ! Nil 
I I I ! 

! l I l Development from manuka/ I 
I blackberry I acres 
I 

Nil ! Nill (cultivation) Nil Nil 35 ! Nil 100 60 Nil 
! I 

I I I l Development from I I I 
blackberry: l 

I i 

First spraying acres Nil 25 Nil Nil 5 Nil 5 5 l Nil 

Second spraying acres Nil Nil 25 Nil Nil 5 Nil 51 5 
i I 

6 ' ! 42 80 Nil' New fence erected chains 1 1153 i 19 22 Nil Nil 
l l l 

I l I New tracking I I 
constructed I chains 35 j 4o 30 20 I Nil! Nil Nil Nil Nil 

I I 

New dams constructed 41 6 1 1 I 31 2 Nil Nil! Nil I I 
1 I 



'foble 8,!1 MQde~ DeveloJ2ment Proctrarnme - To32d.ress 1n L'1 Land Use 1 nnd Feed Reconciliation 

-· 
Uni to Base 

Development Period 
Post-

Year clev. 
2 3 4 5 6 7 8 9 

'i\JLdr(·tw 'in/' (t:u"crphonpha te) 

rccci vinr: 2 cwt/yr 
ucrco 110 liil 215 lf50 550 630 660 830 890 910 945 

--
roeoi v ir,g 1 cwt/yr• 

J,y, t.ommcc ucroo 260 r:n llil Nil Nil ];il 1111 Nil 1\il Nil Nil 

------
flreu rccolvint,: 3 cwtjyr 

mnint.cnor,co ucres r:n 110 110 110 110 110 110 110 110 110 110 

liocr· /,ppl icd to no 37 103 172 93 113 156 133 118 118 112 111 

~ 

Por•t;Jtncnt act·eo Lt5 45 !,5 1!5 45 45 45 1;5 45 45 45 
f----· ------

- C'OJHJ1J.e of' 
t ncreo 330 320 290 255 220 100 40 20 Nil Nil Nil 

!---·--·---------· ---- r-~-- ------ --~--··- ---··- r----r---·--- ------- ----·--'"-'~----

I~ ow p!'oduc ir.z; pr.a.: turc acr•eo 615 !t10 105 105 50 Hil Nil llil Jlil Hl Nil 

---t---- ----·- -- ----------
i:ap•ovcd bJ· ovcrnowing ucr•co r:n 205 510 510 565 615 615 615 615 615 615 

--------·----·--------
UcveJopcd. fro::; mnnuto ncrcs r:n 10 15 15 50 65 65 80 95 95 95 

:--·-----------·-- ---·-- ----- 1--------·- ----·-· ------1------
from 

ncroo !.11 Nil liil 35 35 1.'55 195 195 195 195 195 
r------·-------------·--------- --~- --

UCVClO!tCLl from blocJ:bcrry ncz•en I:il llil 25 25 25 30 30 35 LtO 1!0 ItO 

-·- --·--- f------ ----r----~· 
Puntux•e ucrcc 110 325 66o 695 785 955 1,015 1,035 1,055 1,055 1,055 

~li£!.£ill::..e ll in tJ.Ql} 

EI:: !:n 300 547 lt60 395 616 382 21;7 245 50 J,il 

EE J;il 282 556 lt25 598 366 21!1 240 44 Nil 

EE J:il 1& -9 35 11 18 16 6 5 !ill 



extra feed in the first year, a further 1~ EE in the second year, and a further 

~ EE in the third year. An acre of pasture established after burning manuka 

is assumed to provide 2 EE of feed in the first winter, and further increments 

of 2 EE and 1 EE in the succeeding two years. Rather more rapid pasture 

establishment is expected from cultivation, This is r eflected in the assumpt-

ion of 3 EE of extra feed per a cre in the first winter, a further 1~ EE per 

acre in the second year, and a further ~ EE per acre in the third year. 

In all years except the second, the reconciliation shows a small amount 

of surplus feed. Given 'normal' conditions for pasture growth and no serious 

difficulties with pasture establishment, stock condi t i on should not deteriorate, 

although adverse climatic conditions, or slower than expected pasture estab-

lishment may necessitate a reduction in the plane of nutrition of some classes 

of stock.12/ 

8.43 Other r esources f or development 

Table 8.5 summarises the requirement of the mod~l programme for addition-

al labour, plant, and machinery. Labour requirements, which have been discuss-

ed previously, are evident from the table, as are the requirements for a 

house for the hired permanent labour. The additions to the shearing shed 

would provide two more stands and cover f or 800 more ewes. 

The scheduled purchase of a motor cycle f or each permanent labour unit 

requires comment. The ~uthor is convinced that the 'use of motor cycles would 

be feasible on most hill country fa rms in Wairoa County and the experience of 

17. These comments ignore the fact that the farm tended t o be understocked in 
its pre-development condition. Thus a 'hidden reserve' can be expecfed 
to exist throughout development. With the improved pasture utilisation 
resulting from higher stocking rates this pasture reserve is likely t o be 
converted into improved stock condition. 



'11nble 6.5 !Lodel Development Provro.rnme - r~:iscellancoun Rc:sourcec 

Development Period 
Base Post-
Year dev. 

1 2 3 4 5 6 7 8 9 

~ 

l'crr.~nr.en t Nil Nil Nil !111 Nil £1,000 £1,100 £1,100 £1,100 £1,100 £1,100 

CnOl.JHl £400 £400 £430 £!;60 £500 Nil Nil Nil Nil £30 £60 

Jlcw lJuiJd~PfG Nil Nil Nil Nil Additions Shepherd's llil Nil Nil !111 Nil 
to house 

Shearing (£3,000) 
shed 

(£1,000) 

Hew Plant and Machinery Sundry Sur. dry Sundry Sundry Sundry Sundry Sundry Sundry SW1d.ry Sundry Sundry 
(£20) (£20) (£20) (£20 (£20) (£20) (£20) (£20) (£20) (£20) (£20) 

nrc cxpl'es:.wd net 
Motor Shearinr, Second crawler ualvuge vnluc of 

truded-in mvchinery) cycle plant motor tractor 
(£250) (£100) cycle (£780) 

(S:25C) 

New Drnfting YarsJ.£ Nil Nil One set One set 1111 One set Nil !111 Nil Nil Nil 
(£300) (£300) (£300) 

I. 
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farmers outside the County suggests tha t mechanised transportation results 

in a consider able increas e i n the pr oductivity of l abour. The replacement 

of a light crawler tra ctor is s cheduled in the ei ghth year. 

During devel opment, three s ets of dr a fting yards ar e built a t stra t egic 

l ocations, where a ccess t o s ever a l paddo cks is availabl e . This innovation, 

which is becoming widespread outside the County, r esults in a consider able 

reduction in time s pent on s eas onal oper ations (such as dr enching) as 

well as per mitting easy control of gr azing p~essure in different paddocks. 

8.5 Financial Analysis of the Model Devel opment Progr amme 

With the exception of di f f erent assumptions concerning prices , the 

t echnique used t o eva luate the model devel opment pr ogr amme was similar t o 

the procedure tha t was used in analysing the case development pr ogr amm es .lS/ 

A not able shortcoming of this l atter pr ocedure was that it pr ovided 

information which was valid only f or the a ssumed s et of prices.12/ Although 

this type of information is useful if the s et of fixed prices are 'well 

selected', the pr ocedure is clearly unable t o either, 

(i) directly estima t e the financial implications of a development 

pr ogramme under any other s et of pric es, or 

(ii) estimat e the s ensitivity of the financial outc ome of devel opment 

t o changes in ruling prices. 

18. The case development progr ammes are described and analysed in Chapter ?. 
19. See Section 7.21. 
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In the analysis of the model development programme, an attempt was made 

t o rectify this deficiency by relaxing the assumptions for fixed prices. 

The financial outcome of the model programme was examined over a specified 

range of prices. The assumptions concerning prices are &scribed in detail 

in the next s ection . 

It is obvious that a combinatorial approach could have been used in 

this analysis. That is, a separate analysis could have been completed f or as 

many combinations of price levels as were wished. Such an appr oach would be 

extremely t edi ous and expensive, since if, for instance, all combinations of 

four pri~es, each set at three levels, were t o be examined, a total of 81 

separate programme evaluations would be r equired. A more efficient technique, 

used in this study f or the first time, involves the derivation of a budgetary 

response surface. The rationale of this technique, which t o the author's 

knowledge has not previously been used , is discussed in Appendix J, while 

the use of the t echnique in analysing the model development programme is 

fully described in Section 8.52. 

8.51 The price assumptions 

The computational burden involved in deriving a budgetary response 

functi on increases exponentially as the number of price variable resources 

and products increases , so that in practice it is ~likely t o be desirable 

t o consider the effect of varying ~ prices. Consequently, it is necessary 

t o select a group of resources and products for analysis under variable prices, 

while other r esources and pr oducts are assigned fixed prices. This selection 



should obviously be made s o that a s much information as possible is obtained 

f or a given research effort.gQ/ That is, each resource or pr oduct seleeted 

f or price variable analysis should be one that, 

(i) accounts f or a subs tantial pr oportion of expenditure or revenue , ~ 

(ii) has a r elatively uncertain futur e price l evel. 

In the model devel opment pr ogr amme , wool sal es and stock sales t ogether 

contribute virtually the whol e of each year's cash r evenue . Mor eover, the 

future price l evels of both are subj ect t o cons i der able uncertainty. For 

thes e r eas ons, information concerning the sansitivity of the financial out-

come of devel opment t o changes i n the assumed l evels of wool and stock prices 

was thought t o be important.~ 

Fertiliser i s a ma j or r es ource in the model pr ogr ammes and changes in 

f ertiliser prices wer e expected a priori t o s i gni f icantly influence t he 

profitability of devel opment. The analysis included fertiliser as a price-

var iable r esourc e because , 

(i) futur e f ertiliser price l evels wer e uncertain, and 

(ii) the model devel opment pr ogr amme was considered suitable f or 

adoption (with minor modifications) anywher e in Wairoa County. 

However, differing transportation char ges t o vari ous districts 

20. Strictly s peaking , this crit erion f or the sel ection of variables is not 
sufficient. A r es earch pr oj ect should be expanded only while the margin­
al worth of additional r esearch effort exceeds (or is equal t o) the 
margina l cost of this effort. It is clearly unpr ofit able t o apply mor e 
research effort when its marginal cost exceeds its marginal r evenue , in 
s pite of ' as much information a s possible ' being obtained. 

21. There was no r eas on t o expect the financial outc ome t o necessarily 
at the same r a t e f or changes in both wool prices and stock prices. 
s equently, it was not possibl e t o express thes e prices as a single 

change 
Con­

variable . 



in the County result in a variation in applied costs of at 

least £4 per ton.~ Consequently, an analysis that considered 

a range of fertiliser prices was requirea t o estimate the 

profitability of development in different parts of the County. 

All prices except those f or ~tock sold, wool, and fertiliser, were 

fixed at the levels defined in Section 7.21. The price ranges considered for 

stock, wool, and fertiliser were: 

(i) Stock prices: 23/ The model prices shown in Table 4.~/ were taken 

as a 'benchmark', the price range considered being from ~fo to 

15o% of benchmark prices . For example, the modal price for fat 

lambs was 4o/-, and the range was from 20/- to 60/-, while the 

modal price f or store breeding cows was £25, and the range was from 

£12/10/- t o £37/10/-. 

(ii) Wool prices: The range considered was from 27d. per lb. (net) to 

51d. per lb.(net). 

(iii) Fertiliser prices: Appli ed prices in the range of £13 per ton to 

£21 per t on were considered . 

It was apparent from the analysis of the case development programmes 

that the level of minimum acceptable Owner's Drawings could have an appreciable 

effect on the financial outcome of a particular programme . The size of the 

maximum overdraft and the length ~f the r epayment period hav e been shown 

22 In the survey, applied costs were f ound t o range from £14 to £18 per t on. 
(The prices were those ruling in 1965). 

23. In the model development programme the only stock purchased are rams and 
bulls. Variation in the cost of these animals was not considered in the 
analysis. 

24. See page 68. 
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t o be particularly sensitive t o the level of Owner's Drawings. 

Since it was felt that many farmers in Wairoa County would, in fact, 

reduce personal drawings while developing their f arms, it was consider ed 

r elevant t o examine the financial outcome of the model programme of setting 

Minimum Owner's Drawings a t various l evels. In the analysis, Minimum Owner's 

Drawings in the range £800 to £2 ,000 were consider ed. 

8.52 Derivation of the budgetary response surface 

The concept of 'fitting' a surface t o a number of derived obs ervations 

(each obtained by analysing the physical development pr ogramme f or a particular 

set of costs and prices ), and the r e l evanc e of some principles of experimental 

design in determining the. price assumptions t o be used f or each observation, 

are explained in Appendix J . 

Analysis of the model programme involved f our variables; Stock Price, 

Wool Price , Fertiliser Price , and Minimum Owner 's Drawings . The immediate 

ob jective was t o obtain functions expressing each of Present Value of Pre-tax 

Devel opment Caah Profits, Present Va lue of Post-tax Development Cash Profits, 

and Maximum Overdraft, in terms of the f our variables, It was decided ~ 

priori t o fit polynomial functions of the f orm, 

(8.1) 
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where R is the appropriate dependent variable, 

x1 is the Stock Price, 

x2 is the Wool Price, 

x3 is the Fertiliser Price, and 

x4 is the level of Minimum Owner's Drawings. 

A Central Composit~/ design was used t o define the combination of levels 

of the independent variables f or each observation, The appropriate second-

order design f or four independent variables is shown in coded form in Table 

8.6.~/ 

When the price r anges stated in Section 8.51 were applied to this design, 

the levels of the independent variables in each of the r equisite twenty-five 

observations were obtained, These l evels are also shown in Table 8.6. 

The model devel opment pr ogramme was then analysed under each of the 

twenty-five combinations of l evels of the independent vari ables by using the 

procedure described in Chapter 6. The r esults of these c omputations appear 

in Table 8.7. 

While the informati on contained in Table 8.7 is useful per se, it also 

provided the observations or ' experimental points' that wer e necessary f or 

the derivation of the budgetary r espons e surfaces. 

25. 

26. 

Detailed descriptions of this design may be f ound in Heady and Dillon L4~/ 
and Cochran and Cox L427' . A l ess rigor ous exposition appears in Dillon • 

The design was obtained from Cochran and Cox /43, p.3707. The 'star' points 
or 'B values ' (see equation (4) in Appendix J) in this-design were se't at 
the coded l evel of : 2. Since it was not known a priori that any other · 
l evel would give a more acceptable estimate of the response surfae~, the 
original l evel was retained , ~. 
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Table 8.6 Design of Observations for the Bud~etar~ ResEonse Surface 

Observation l I 
i 

Coded Design I . 

I 
Number ::Stock ·Wool I Fert. · Min. · Stock Pricei ool ert. : ~n. 

rrice jPrice (% of ' Price jOwner's! Price I Owner's I Price 
! I Drawings benchmark) l (pence (£ per 1 Drawings' 
I I x4 per lb.) 1 

ton) I (£) I x2 x3 ! x1 I I I I I 1 

I 
I 

1 -1 -1 -1 -1 75 33 15 

I 
1 '100 

2 1 -1 -1 -1 125 33 I 15 1,100 

3 -1 1 -1 -1 75 45 I 15 1,100 

4 1 1 -1 -1 125 45 15 1,100 

5 ' -1 -1 1 -1 75 33 
I 19 1,100 

' 
I 6 1 -1 1 -1 125 33 19 1,100 

7 -1 1 1 -1 75 45 I 19 1 '100 

8 1 1 1 -1 125 45 19 1,100 

9 -1 -1 -1 1 75 33 15 1 '700 

10 1 -1 -1 1 125 33 15 1 '700 

11 -1 1 -1 1 75 45 15 1 '700 

12 1 1 -1 1 125 45 15 1,700 

13 -1 -1 1 1 75 33 19 1,700 

14 1 -1 1 1 125 33 19 1, 700 

- 15 -1 1 1 1 75 45 19 1f'i(!¥) 

16 1 1 1 1 125 45 19 1,700 

17 -2 0 0 0 50 39 17 1, 4oo 

18 2 0 0 0 150 39 17 1, 4oo 

19 0 -2 0 0 100 27 17 1 '4oo 
20 0 2 0 0 100 51 17 1, 4oo 

21 0 0 -2 0 100 39 13 1, 4oo 

22 0 0 2 0 100 39 21 1, 4oo 

23 0 0 0 -2 100 39 17 800 

24 0 0 0 2 100 39 17 2,000 

25 0 0 0 0 100 39 17 1, 4oo 
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Table 8.7 Evaluations of the Mode l Development Programme at Various Price Levels 

Pres ent value of Devel opment I , Increase ! Obs. Return on Maximum Repayment 
Number 

Cash Profits Investment OverdraftiPeriod in 1 
Owner's 

Pre-tax (£) Post-tax ( £ ) 
(%) (£) 1 (years) 

Drawings I 
(£) I 

1 13,617 684 4.7 27,518 13 2,298 

2 4o,319 8, 931 17.4 19,680 6 2, 436 
! 

3 41 '749 13' 4o1 18.8 18 '914 6 2,503 

I 4 65,166 16,586 38.0 13,778 5 2, 778 

5 4,045 -5,301 1.2 32,893 19 2,290 

6 33,637 5, 490 12.4 23,059 7 2,388 

7 34,948 10,132 13.4 22' 141 7 2, 467 

8 58,510 14,155 27.4 17' 170 6 2,717 

9 7,011 -4,172 2.0 33,631 25 2,298 

10 38,548 8,107 13. 8 23, 803 8 2, 436 

11 4o,061 12,449 14.8 22,970 8 2,503 

12 64,054 16,326 30.2 17,025 8 2,778 

13 -4,547 -10,467 -1.2 38,852 37 2,290 

14 31 '461 2,04o 9.9 27' 132 10 2,388 

15 32,776 8,84o 10 .• 6 26,203 10 2, 467 

I 16 57,303 13,986 23.8 20,484 5 2,717 

I 17 5, 741 -1,635 1.7 32,465 23 2,399 

18 60,450 13,775 27. 8 17' 442 5 2,754 
I 2,214 19 5,698 -6,495 1.6 34,286 18 

20 61,677 16' 378 28.3 17' 484 5 2, 751 

21 43,318 11,819 18.7 19, 691 6 2, 487 

22 29,856 5,378 9.7 26,310 9 2,4oo 

23 38,371 9, 713 7.4 18,761 5 2, 441 

24 34,190 7,083 10.7 27,204 11 2,441 

25 36,710 8,913 13.6 22,965 7 2, 441 

I i 
' 
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Table 8.8 Model Devel opment Progr amme - Budgetary Response Functions 

Regr ession Pres ent Value of Pre-tax Pr esent Value of Post-tax Maximum 
Coefficient Devel opment Cash Profits Devel opment Cash Profits Overdraft 

bo 154,280.29000 76,243.16700 -35,702.35000 

b1 292.84o6o 327.23935 -227.36661 

b2 3' 1 07. 1 0900 883.97287 -880.03005 

b3 -20,178.39000 -10,567. 80200 8124.19000 

b4 "'il'-1-11 8.73740 -45.77737 42.06840 

b11 4. 77284 • 43631 -.36150 

b22 -.61516 -.26265 .1 8215 

b33 568.58099 226.17605 -178.57379 

b44 .02448 .00951 -.00799 

b12 -21.13575 -11,65964 7,32207 

b13 -20.74922 6.o8840 -4.36824 

b14 • 31179 .06299 -.04526 

b23 40.83174 45.16394 -17.38524 

-.196271 b24 .52686 .39259 

b34 .37018 -.32665 -,01724 

R2 .967 .994 .997 



The polynomial functions wer e obtained by l east-squares curvilinear 

.2~/ 
regresslon.~ The r egression coeffici ents are listed in Table 8.8, in 

which the coeffici ent s ymbols corres pond with equation (8.1 ). 

8.53 Acceptanc e of the budgetary r es ponse functi ons 

The ' goodness of fit' of each r egr essi on functi on may be measured in a 

general sens e by computation of R2 , the coe ffici ent of multipl e correlation. 28/ 

Referring t o Table 8 . 8 , it will be not ed t ha t f or the Maxi mum Over dr a ft 

Function, R2 = . 997. This s tat es tha t 99. 7% of the t ot a l sum of squar es of 

observations of Maximum Over dr aft, is at tributable t o the regr~esion functi on. 

2 When R = 1.000, the r egr essicn function fits the obs erved points perfectly, 

and in this s ense it may be concluded t ha t ea ch of the derived functi ons is a 

'good fit'. However, t his does not imply that the f it ted functions predict 

their dependent variabl es with suffici ent r eliability t o be a cceptable. 

In most phys ical experiments, the experimenta l points are subj ect t o 

stoehastic error t er ms and in or der t o examine the char acteristics of the 

r egr essions it i s customary t o compute significance l evels f or the r egression 

coeffici ents, and confidence l evels on the dependent variabl e and on independ­

ent observations .g2/ By contrast, t he observations f or a budge t ary response 

functi on are known with certainty, so t ha t signifiance criteria bas ed upon 

stochastic observations ar e irrel evant. 

27. The r egr ession computations wer e run on an IBM 1620 comput er using IBM 
Library Progr am 06 .0.003 SCRAP. 

28. See Snedicor L44, p .42Q7 

29. See Snedicor L44, p.44£7 
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Thus, the derived r egr ession coefficients can be interpreted only as 

the 'best attainable f or the specified model' and the research worker must 

determine subj ectively whether the regression pr ovides a good enough fit. 

This decision may be facilitated by comparing the original observations with 

corresponding estimates obtained from the functi on . 

Table 8.9 contains the r esults of testing the budgetary response 

functions in this way. Of the three columns for each dependent variable, the 

first r epeat s the budgetted outcomes shown in.Tabl~ 8.7, the 5econd column 

contains corresponding outcomes estimated by the derived response function, 

and the difference between elements in the first and second columns appears in 

the third column. 

Inspection of the table reveals that the differences between true and 

estimated Present Values of Pre-tax Development Cash Profits are fr equently 

large , and tha t s erious distortions occur when the true outcome is low. This 

point is particularly obvious in Observations 5, 9, 13, 17 and 19. The author 

would coniude that the fitt ed polynomial does not satisfactorily approximate 

intermediate budgetary outcomes .2Q/ 

On the other hand, the functions f or both Present Value of Post-tax 

Development Cash Profits and Maximum Over draft, predict outc omes with consid-

erably more reliability, and the author would f eel fairly safe in using the 

predicted outcomes t o approximate the results which would be obtained by a full 

evaluation of the model programme. 

30. It must be stressed that this result does not detract from the usefulness 
of the technique. A third-order polynomial could have been fitted in an 
effort to obtain better predictions and still higher-order polynomials 
could subsequently have been tried. To fit a third-order polynomial, it 
would have been necessary t o compute approximately 25 further evaluations. 
This did not seem justified. Alternatively, the second-order polynomial 
could have been fitted with the independent variables altered over smaller 
ranges. This could have increased the accuracy of fit. 
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Table 8.9 Comparison of Budgetted Res ponses with Responses Estimated 

by the Derived Functions 

.. 
Present Value of Pre-tax Present Value of Post-tax Maximum Overdraft 
Development Cash Profits Development Cash Profits (£) 

(£) (£ ) 

Budget- Estim- Differ- Budge~ Estim- I Differ- Budget- Estim- 'Differ-
t ed a t ed enc e t&d T a t ed ence ted ated ence 

13,617 12,514 -1 '103 684 58 -626 27,518 28,109 +591 
4o,319 41,596 +1,277 8,931 9,575 +644 19,680 19,442 -238 

41 '749 44,505 +2,756 13, 4o1 13,238 -163 18,914 18,589 -325 
65,166 60,906 -4,260 16,586 15,759 -827 13,778 14,315 +537 
4,045 6,.663 +2,61 8 -5,301 -5,102 +199 32, 893 32,638 -255 

. 33,637 31,596 -2,041 5,490 5,633 +143 23,059 23,098 + 37 
34,948 4o, 615 +5,667 10,132 10,245 +113 22,141 22,284 +143 

58,510 52,228 -6,282 14,155 13,985 -170 17' 170 17' 136 - 34 
7,011 3,524 -3,487 -4,172 -3,760 +412 33,631 33,834 +203 

38,548 41 '960 + 3, 412 8,107 7,647 -460 23, 803 23,809 + 6 
4o,061 39;309 -752 12,449 12,246 -203 22, 970 22,901 - 69 
64,054 65,063 +1,009 16,326 16,657 +331 17,025 17,269 +244 
-4,547 -3,215 +1,332 -10,467 -9,704 +763 38,852 38,322 -530 

31 '461 31,071 -390 2,04o 2,920 +880 27' 132 . 27,423 +291 

32,776 34;529 +1,753 8,84o 8, 470 --370 . 26,203 26,554 +351 

57,303 56' 135 -1 '168 13,986 14,099 +113 20,484 20,049 -435 
5, 741 1 4, 127 +8,386 -1,635 . -1,508 +127 32,465 32,447 - 18 

60,450 64,815 +4,365 13,775 13,638 -137 17' 442 17,274 -168 

5,698 -1,077 -6,775 -6,495 -7,243 -748 34,286 34,238 - 48 
61,677 55,978 -5,699 16,378 17,115 +737 17' 48 4 17' 343 -141 

43,318 44,026 +708 11 ' 819 12,452 +633 19,691 19,252 -439 
29, 856 29,247 -609 5,378 4,733 -645 26,310 26,562 +252 
38,371 39,212 +841 9,713 10,250 +53:,7 18,761 18,566 -195 
34,190 33,490 -700 7,083 6,546 -537 27,204 27,204 0 

36,710 35,852 -858 8,913 8,165 -748 22, 965 23,203 +238 

' i 
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8.54 Interpret ation of the budget ary r espons e surface 

An initial, slightly ironic, observation is that the derivat i on of 

acceptable budgetary r es ponse surfa ces presents the analyst with an almost 

embarrassing amount of information. 

More specifically, the r esponse functi ons a llow computation of, 

(i) budgetary response a t any point on the r espons e surfa ce , 

(ii) estimati on of the slope of the surface a t any point, thus allowing 

measurement of th2 sensitivity of the re~nse t o mar gina l changes 

in the independent variables , and 

(iii) l ocation of break- even points; that is, combinations of indepe~c&nt 

variabl e l evels tha t r esult in zero respons e . 

The f ollowing s ections are primarily intended t o illustrate the comput­

ations suggest ed above . The exampl es dis cussed a r e not, of cours e , exhaustive, 

but they pr ovide some useful information about the financial implications of 

the model development pr ogr amme . 

8.541 Point r esponses 

Consider the questi on - ~hat would be the estimated Present Value of 

Post-tax Development Cash Profits and Maximum Overdraft from the model develop­

ment programme if future prices ar e assumed t o include stock prices at 12o% 

of benchmark prices , wool priced a t 38.5d net , fertiliser cos ting £14/12/- per 

t on applied, and Minimum Owner's Drawings a r e assumed t o be £1,040?' 

The r equired information can be derived directly fr om the appropriate 

functions in Table 8 . 8 . That is, 



and, 
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Present Value of Post-tax Development Cash Profits 

= 76,243.16700 + (120)(327.23935) + (38.5)(883.97287) 

- (14.6)(10,567.80200)-(1,050)(45.77737) + (120) 2(.43631) 

- (38.5) 2(.26265) + (14.6) 2(226.17605) + (1,050) 2,00951) 

- ~20)(38.5)(11.65964) +(120)(14.6)C6.o884o) + (120)(1,050)(.o6299) 

+ (38.5)(14.6)(45.16394) + (38.5)(1,050)(.39259) - (14.6)(1,050)(.32665) 

= £12,729. 

Maximum Overdraft 

= -35,702.35000 - (120(227.36661)-(38.5)(880.03005) 

+ (14.6)(8,124,19000) + (1,050)(42.0684o) - (120) 2(.36150) 

+ (38.5) 2(.18215)-(14.6) 2(178.57379)-(1,050) 2(.00800) 

+ (120)(38.5)(7.32207)-(120)(14.6)(4.36824)-(120)(1,050)(.04526) 

- (38.5)(14.6)(17.38524)-(38.5)(1,050)(.19627) - (14,6)(1,050)(.01724) 

= £16,668. 

Thus the derived functions may be used directly to estimate budgetary 

outcomes, but it is important to note that reliable estimates can be assured 

only if all variables are specified at levels within the ranges assumed in 

Section 8.51. The fitted functions are unlikely to be reliable for variable 

levels outside these ranges, 

If two of the variables are set at constant levels it is a simple matter 

to plot the calculated point responses, obtained as the other two variables 

are vari~d,on a two-dimensional graph. Estimates of budgetary response 
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anywhere on the graph can then be easily obtained by interpolation between the 

plotted points. It is clear that enough information is available to construct 

an infinite number of graphs, but only f our are presented here. The graphs 

ap:.:;earing in Figure 8.1 should, however, illustrate the ease with which 

budgetary response surfaces may be interpreted. In the figure, the point 

responses are clearly indicated, and the curved lines are iso-response curves. 

That is, the budgetary response is constant along any particular curve. The 

actual iso-response curves shown were arbitrarily selected; iso-reponse curves 

may be drawn for any reponse that falls between the two extreme G6l~u}Ated 

point responses. 

Graphs (a), (b), and (c) in Figure 8.1 show the effect on the estimated 

Present Value of Post-tax Development Profits of varying Stock Price and 

Fertiliser Price, Stock Price and Wool Price, and Fertiliser Price and Minimum 

Owner's Drawings, respectively. The constant levels of the other variables are 

clearly indicated in each graph. Graph (d) on the other hand, shows the 

effect on Minimum Owner's Drawings (treated as the dependent variable) of ~ary­

ing Wool Price and Fertiliser Price. Stock Price and the Present Value of 

Post-tax Development Cash Profits (treated as an independent variable), are 

held constant at the indicated levels. 

8.542 The sensitivity of budgetary responses 

The slope of a response surface at any point clearly denotes the 

sensitivity of the dependent variable to marginal changes in the independent 

variables. 
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Since the response surfaces derived in this analysis are continuous , 

they are differentiable. Thus, in the notation of equation (8.1) the first 

derivative of R with respect to a particular variable x. , provides the 
~ 

marginal change in R f or unit change in x., with all other independent variables 
~ 

held constant. That is, the sensitivity of the budge tary reponse t o changes 

in x1 ,x2,x
3 

and x4, r espectively (with other variables held constant) are: 

CIR 
ox1 = b1 + 2b11x1 + b12x2 + b13x3 + b14x4 (8.2) 

6R 
b2 + 2b22x2 + b12x1 + b23x3 + b24x4 - = ox2 (8. 3) 

dR 
b3 + 2h33x3 + b13x1 + b23x2 + b34x4 - = 

ox3 
(8. 4) 

oR 
b4 + 2b44X4 + b14x1 + b24x2 + b34x3 ox4 = (8.5) 

In the pr esent analysis, the s ensitivity of only the Presant Value of 

Post-tax Development Cash Profits21/, was examined. Even here , an infinite 

amount of information was available, but in practice, the exploration was 

restricted to those regions of the surface that were expected to yield import­

ant information. The first series of computations3 CV investigat ed the 

sensitivity of P~V~ t o changes in Stock Price , Wool Price, Fertiliser Price 

and Minimum Owner's Drawings, a t different pcints on the respons e surface. 

Table 8.10 t abulates the sensitivity of P.V. t o changes in Stock Price at 

31. In subsequent discussion this is abbreviated t o 'P.V.'. 

32 . Computations were carried out on an IBM 1620 comput er using a programme 
written by the author. 
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Table 8.10 Sensitivity of Pres ent Value of Post-tax Devel opment Cash 

Profits (P.V.) t o Changes in St ock Price 

St ock Price Wool Price Fert. Price Min. Owner's t\P,V. P.V. 
x1 x2 x3 Dr awings ~ 

(% of (penc e per (£ per t on) x4 
benchmark) lb.) (£ ) (£) 

50 33 13 800 115.64 6, 470 

75 33 13 8oo 137.46 9,633 

100 33 13 8oo 159· 27 13,342 

50 39 13 8oo 45.68 13,569 

75 39 13 8oo 67.50 14,984 

100 39 13 8oo 89.31 16,944 

50 39 16 8oo 63.95 6,957 

75 39 16 8oo 85.76 8,828 

100 39 16 8oo 107.58 11 1245 

50 33 13 1,600 166.03 -2,402 

75 33 13 1, 600 187.85 2,021 

100 33 13 1,600 209.66 6,990 

50 39 16 1,600 111+. 34 -8141 
75 39 16 1,600 136.15 2,316 

100 39 16 1,600 157.97 5,993 

Not e: oP. v. should be interpret ed as 'the change in P.V. that would r esult 
~x1 from a 1% increas e in Stock Price'. 
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Table 8.11 Sensitivitl of Present Value of Post;tax Development Cash 

Profits (P. V.) to Changes in Woo.J.. . Price 

Stock Price Wool Price Fert. Price Min. Owner's dP.V. P.V. 
x1 x2 x3 Drawings ~ x2 

(% of (pence per (£ per ton) x4 
benchmark) lb.) (£) (£) 

75 33 13 1,000 971.88 6,589 

75 42 13 1 ,ooo 96? ... 15 15,314 

75 51 13 1 ,ooo 962.43 23,997 

100 33 13 1 ,ooo 680.39 10,613 

100 42 13 1 ,ooo 6?5.66 16,715 

100 51 13 1 ,ooo 670.93 22,?75 

75 33 16 1 '400 1,264.41 -4,773 

75 42 16 1,400 1,259.68 6,,584 

75 51 16 1 '400 1,254.95 17,900 

150 33 16 1 ,4oo 389-93 12,193 

150 42 16 1,400 385.21 15,682 
,. 

150 51 16 1 ,4oo 380.48 19, 12? 

100 33 13 1,800 994.46 ?,304 

100 42 13 1 ,8oo 989.73 16,233 

100 51 13 1,800 985.00 25,119 

150 33 19 1,800 682.46 10,421 

150 42 19 1,800 677.73 16,542 

150 51 19 1,800 673.00 22,620 

Note: ~P.~1 ·-~ Should be interpreted as 'the change in P. V. that would result 
oX2 from an increase in Wool Price of 1d. per lb.' 
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points on the r esponse surface corresponding t o 'low' stock prices and wool 

prices. It is clear that at all points examined, P.V. increases monotonically 

with increasing Stock Price. 

The sensitivity of P .V. t o changes in Wocl Price at points scattered 

widely over the response surface, is shown in Table 8.11 . At all points 

examined, the derivative is positive, but is magnitude declines with increas-

ing Woo l Price. However, it is reasonable t o conclude that the derivative 

remains positive over the entire range of the surface; that is, P.V. 

continues t o rise (albeit at a diminishing rate) as Wool Price increases. 

' 
The sensitivity of P.V. t o changes in Fertiliser Price appears in 

Table 8.12. The response surface has a negative slope in the direction of 

the x4 axis when Fertiliser Price is l ow . Howeger, the surface 'curves up' 

as Fertiliser Price is increased ; indeed , at a Fertiliser Price of £21 per 

t on , the derivative is positiv~ at all points examined, This feature is 

superficially anomalous. A guide t o the 'corr ectness' of this estimate can 

be obtained from the budgetted observations shown in Table 8 .7. Table 8 .6 

shows that observations 21, 22, and 25, are similar except f or their Fertiliser 

Price levels, which are £13, £21 , and £17 respectively, yet in Table 8,6 

the P.V. for these observations are shown t o be £11,819, £5,378, and £8,913 

respectively. Inspection of these responses shows that the 'actual' response 

surface 'curves down ' as Fertiliser Price is increased, That i s , the first 

derivative of P.V. with r espect to Fertiliser Price 'should' become increasing-

ly negative as Fertiliser Price is increased. The author has no intuitive 
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'J'able 8.12 Sens:L~ivi t..1_ __ of the Present Valu~ of Pos~-tax Development 

Cash Profits (P.V.) to Changes in Fertiliser Price 

Stock Price Wool Price Fert. Price Min. Owner's ()P. V. 
x1 x2 x3 Drawings . cx3 

(% of (pence per (£ per ton) x4 
benchmark) lb.) (£) 

100 33 13 8oo -2,g49.30. 

100 33 17 800 -1,039.89 

100 33 21 8oo 769.52 

50 42 13 8oo -2,747.24 

50 42 17 800 -937.83 

50 42 21 Boo 871.58 

150 33 13 1,400 -2,740.87 

1.50 33 17 1 '4oo -931.46 

150 33 21 1 ,4oo 877.95 

50 42 13 1 ,4oo -2,943.23 

50 42 17 1 ,4oo -1 '133.82 

50 42 21 1 '400 675.58 

100 42 13 2,000 -2,834.80 

100 42 17 2,000 -1 ,025. 4o 

100 42 21 2,000 784.01 

50 51 13 2,000 -2,732.75 

50 51 17 2,000 -923.34 

50 51 21 2,000 886.07 

P.V. 

(£) 

13,342 

5,564 

5,023 

17,112 

9,742 

9,Go9 

18,380 

-11,036 

10,929 

11 '436 

3,282 

2,366 

18,015 

10,29~ 

9,811 

27, 44S 

20,13/ 

20,06~: 

Note: ~P.V. should be interpreted as 'the change in P.V. that would result 
() x3 from an increase in Fertiliser Price of £1 per ton'. 
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expl anation f or this aberration, but its occurrence illustrat es clea~l~ t hat 

a 'well-fitted ' function may still give (some) anomalous estimates. Not e , 

however, tha t without using a r esponse surfa ce appr oach, the analyst could 

obtain no infor mation at all about the s~nsitivity of r esponses t o price 

changes. 

The P.V. r es ponse surface wa s a lso examined a t point s det ermined by 

choosing l evels of St ock Price , Wool Price , and Fertiliser Price , and deducing 

the Minimum Owner' s Drawings by using these l evels t o calculate Base Year. 

This pr ocedure cor res ponded t o the 'Condition A' assumption under which the 

case devel opment pr ogrammes were ana lysed. The a s sumption implies that Owner's 

Drawings ar e maintained (by borrowing if necessary) a t a l ev el greater than 

or equal t o their l evel in the Base Year. The signifiaance of this assumption 

is discussed in Section 7.23. Tabl e 8.1 3 illus tra t es t he sort of information 

tha t can be obtained under the assumption. 

8.543 'Break-even' points 

This s ection describes the derivation of points on the Pres ent Value of 

Post-tax Devel opment Cash Pr ofits (P . V.) surfa ce at which r esponse is zero. 

If three dependent variabl es are s et a t particular l evels, the P.V. 

r es ponse functi on becames a simpl e quadr atic functi on i n the f ourth variable. 

For exampl e , if thel evels of x2 , x
3

, and x4 can be r egar ded as constants, the 

r esponse functi on may be written (in the notation of equation (8 .1)), as 
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Table 8.13 The Sensitivity of Pres ent Value of Post-tax Development Cash 

Profits (P.V.) t o Changes in Stock Price , Woo l Price, and Fertiliser 

Price Under Condition A Assumptions ~ 

' 

x1 x2 x3 x4 QE.:.Y:.. ~P. V. oP. v. P._v. 

(%) pence (£ ) (£) ox1 ox2 () x7 (£) :; 

75 27 13 945 216.56 N. A. N. A. 1,635 

?5 33 16 1 '165 180.61 N. A. N. A. ...3,004 

100 39 16 2,013 184.02 N. A. N. A. 8 ,051 

100 39 19 1, 937 197.49 N. A. N. A. 4,685 

75 42 13 1 '736 N. A. 1,256.15 N. A. h3,264 

150 51 13 3,248 N. A. 970. 85 N. A. ~6,633 

100 42 16 2,141 N. A. 1,259.10 N. A. 13' 121 

100 33 19 1 '66o N. J\. , 1,210.52 N. A. -3,634 

I I l 
I 

I 
100 33 17 1 '716 N. A. N. A. -1,3}9.2~ -1, 895 

50 42 21 911 N. A. N • !"1 . 835.18 7, 746 

100 42 21 2,017 N. A. N. A. 778. 35 9,956 

150 51 17 I 
3,1 92 N. A. N,A. I -704.11 57,910 

I I 
Not e : (a) Condition A as sumptions ar e de fined i n Section 7·23 

(b) ' N . A. I indicat es 'not applicabl e '. 
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P.·v. 2 
= b11x1 + (b1 + b12x2 + b13x3 + b14x4)x1 + (bo + b2x2 + b3x3 

2 2 2 2 
+ b ~.x4 + b22x2 + b33x3 + b33x3 + b 44x4 + b23x2x3 (8.6) 

+ b24xax4 + b34x3x4) 

Equation (8.6) may then be s olved f or P.V. = 0. If r eal r oots exist, 

and if at l east one of these r oots is within the spefifi ed r ange of x
1

, then 

the ~reak-ev en' l evel of x1 (a t the assumed combination of l evels of x
2

, x
3 

and x4) will be obtained. Other wise no 'break-even' l evel exists within the 

range of the functi on. 

A~ illustrative selection of breaK- even l evels of Stock Price, Wool 

Price and Fertiliser Price appears in Table 8.14, 8.15 and 8.16 r espectively. 

Greater dif f iculty was encount er ed in obt aining break-even l evels of 

Stock Price , Wool Price , and Fertiliser Pric0 when it was desired that 

Minimum Owner's Drawings should be s et at Base Year l evel.l2/ Computational 

pr Jblems ar ose because the variabl e f or which a solution was being sought, 

and Minimum Owner's Drawin~s, wer e int erdepende~t. However, an algorithm 

providing a very clos e appr oximation t o the s olution was developed .~/ A 

selection of break-even s olutions · a ppears in Table 8.17. 

3). This is the 'Condition A' assumption under which the case development 
progr ammes were e~aluated. See Section 7.23. 

34. A flow-diagr am for this al gorithm appears in Appendix K. 
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Table 8 .14 Break-even Levels of Stock Price 

Woo l Price Fert. Price Min. Owner's Break-even Level 
x2 x3 Drawings of Stock Price &1) 

(pence per (£ per t on) x4 (% of benchmark) 

lb.) (£ ) 

30 19 1,200 115.9 

30 19 1,500 122.0 

30 19 2,000 123.3 

30 17 1,200 110.0 

30 17 1,500 115.7 

30 17 2,000 117.6 

33 19 1,200 104.9 

33 19 1,500 110.6 

33 19 2,000 113.0 

33 17 1,200 98.3 

33 17 1,500 103.7 

33 17 2,000 106.8 
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Table 8.15 Break-even Levels of Wool Price 

Stock Price Fert. Price Min. Owner's Break-even Level 
x1 x3 Drawings of Wool Price 

x4 (x2) 
(% of benchmark) (£ per t on) (£) (pence per lb.) 

50 21 1,200 39.6 

50 21 1,500 41.0 

50 21 2,000 41.0 

50 19 1 ,200 39.9 

50 19 1,500 41.0 

50 19 2,000 41.2 

50 17 1,200 38.9 

50 17 1,500 4o.o 

50 17 2,000 4o.2 

80 21 1,200 36.9 

80 21 1,500 38.1 

80 21 2,000 38.4 

80 19 1,200 37.2 

8o 19 1,500 38.2 

80 19 2,000 38.7 

8o 17 1,200 36.1 

80 17 1,500 37.0 

8o 17 2,000 37.6 

I 
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Table 8.16 Break-even Level of Fertiliser Price 

Stock Price Wool Price Min. Owner's Break-even Level 
x1 x2 Drawings of F'ert. Price~ x3 ) 

C% of benchmark) (pence per lb.) x4 (£ per ton) 

(£) 

I 

50 33 1,200 13.2 

60 33 1,200 13.6 

8o 30 1,200 13.7 

80 33 1,200 14.9 

8o 33 1,500 14.3 

80 33 2,000 14.1 

so 36 1,200 16.9 

so 36 1,500 16.1 

8o 36 2,000 15.7 

100 33 1,200 17.3 

100 33 1,500 16.4 

100 33 2,000 16.0 



Table 8.17 Break-even Levels of Stock Price, Wool Price,and 

Fertiliser Price Under Condition A Assumptions 

x2 x3 x4 Break-even Level of x1 
(pence) (£) (£) (% of benchmark) 

27 17 1, 953 125.6 

27 19 2,003 130.9 

30 17 1,973 117.0 

30 19 1,920 122.5 

33 17 1,909 106.5 

33 19 1,849 112.3 

x1 x3 x4 Break-even Level of x2 
(%) (£) (£) (pence per lb.) 

60 17 935 35.7 

60 19 920 36.6 

So 17 1 ,515 37.7 

80 19 1 '509 38.? 

x1 x2 x4 Break-even Level of x3 
(%) (pence) (£) (£ per ton ) 

I 
60 I 30 617 16.2 

6o 33 803 16.5 

So 27 1 ,o64 13.3 

So 30 1 ,229 13.6 

80 33 1,358 14.4 
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8.55 A r eview of the respons e surfa ce appr oach 

Although the budge tary r es ponse surfa ces derived in this Chapter have not 

been examined in gr eat depth, the merit of the t echnique has been demonstrated. 

The chief a dvantages tha t this t echnique hol ds over contentional budgetting 

are: 

(i) Given acceptable derived surfa ce , budget ary r es ponses f or an infinite 

number of combinations of prices may be esitima t ed without r ecourse 

t o t edi ous budgetting. · Thes e estimat es may be useful per se, or they 

may serve t o sug.:;est the price combinatons f or which further budgets 

should be compl et ed. It is a simpl e mat ter t c construct gr aphs from 

which budgetary r esponses can be directly 'read off'. 

(ii) ~he s ensitivity of budgetary r es ponses t o pric e changes can be 

directly estima t ed from the derived surfa ces . This facility is 

simply not available from conventional budgetting. 

(iii) Price combinations which yield particular l ev els of profits ( e . g .zer o 

pr ofits) can be r eadily comput ed. Conv entional budgetting will pr ovide 

this information only through ar duous 'cut-and-try' pr ocedures. 

8.6 Conclusions 

In this Chapter a hill country devel opment progr amme f or use on a 'typical' 

farm in Wairoa County has been pr oposed. The author believes that the pr ogr amme 

is versatile in that its general principles could , with only minor modification, 
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be applied on most farms in all districts of the County. An assumption 

prohibiting stock purchases ( other than rams and bulls) was made t o examine 

the pattern of development that would occur if the maj ority of farms were 

developed simultaneously. However, this assumption could easily be r elaxed 

in situations where stock could be purchased at profitable prices. Purchases 

of stock would tend to accelerate the pr ogramme. 

The financial implications of the programme were directly analysed f or 

each of twenty-five combinations of costs and prices. These ana~es 

suggested that changes in the assumed price levels of stock, wool, and 

fertiliser and changes in Minimum Owner's Drawings each had significant 

effects on all financial implications of the progr amme except the New Equil­

ibrium Increas e in Owner's Drawings. The latter were surprisingly uniform. 35/ 

It was apparent that development should remain profitable t o the Nation 

over virtually all f or eseeable price combinations. The analysis suggested 

that development should be profitable t o f armers over most price combinations, 

although for wool prices lower than 33d. and stock prices l ower than 75% 

of benchmark prices, development could be unpnofitable, particularly at 

fertiliser prices higher than £15 per t on. The disparity be tween pre-tax 

and post-tax present values was rema~kable. This important observation is the 

subject of Chapter 9. 

Credit required f or development varied markedly, but the lowes.t require­

ment was £13,778, while the average was £24,090.2§1 

35. See the last column in Table 8.7. 

36. It should be remembered that construction of a new house was included in 
the model p~ogramme. Even if this was not r equired, maximum indebtedness 
levels of the order of £20,000 can be expected during development of 
1,100 acre farms. This is, after all, only about £20 of credit per acre. 
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Budgetary response surfaces were derived and while no attempt was made 

to extract a great deal of information from them, the sensti~ity of profits 

to the farmer t o changes in prices was explored and a number of price 

combinations yielding zero profits t o the farmer were derived. 
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CHAPTER 9 

THE H1PACT OF TAXATION ON THE PROFITABILITY OF 

FARM DEVELOPMENT 

9.1 Introduction 

The evaluation of the case development programmes 1/suggested that the 

impact of tax&tion on the profitability of farm development can be 'large', 

and that this is likely t o be a significant disincentive to investment in 

increasing production. Analysis of the model development programme, in 

Chapter 8, reinforced this suggestion. 

In all instances, the impact of taxation was indicated by a marked 

reduction in the present value of development profits when t axation was taken 

into account. fl 
In this chapter, the question is examined more rigorously. In 

particular, it is shown that: 

(i) Taxation may withdraw more than two-thirds of the present value of 

development cash profita 2/in spite of a maximum current tax (income tax 

and s ocial security tax) rate of 13/6 in the £, and 

(ii) The post-development, debt-free, tax-paid annual additional cash 

surplus j/ may be substantial even though a negative present value of 

post-tax development cash profits indicates that the development 

programme is unprofitable to the farmer, or even t o the Nation. 

1. These evaluations appear in Chapter 7. 
2. See Chapter 6, Section 6.51 f or an explanation of the term 'present value'. 

3. Indeed, taxation may withdraw more than 100% of the present value of 
development cash profits. 

4. In the terminol ogy used in Chapters 6, 7, and 8 this is the New Equilibrium 
increase in Owner's Drawings. See Section 6.54. 
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The author believes tha t these two results of current tax legislation are 

unlikely t o be self-evident t o many readers, yet both are central to an 

unders tanding of the effect that taxation can have on production j ecisions. 

Indeed , it is intuitive t o r e ject the notion that t axation can withdraw 

more than two-thirds (tha t is 13/6 in the £) fr om the profits of any enterprise. 

It will be demonstrated that such conclusions may be false if the period over 

which profit ability is being measured includes at least one year of cash deficit. 

It is also difficult t o accept the possibility of an unprofitable development 

programme affording a positive post-development additional cash surplus. To 

the contrary, it will be shown tha t this is likely t o be the usual situation. 

9.2 A Review of Empirical Results 

Before proceeding t o an examination of the points made in the last 

section, the r esults reported in Chapters 7 and 8 ar e reviewed in order t o 

reiterate that these phenomena occur commonly in practice.2/ 

The pre-tax and post-tax present values of development cash profits 

(computed under the assumptions stated in Chapters 6, 7, and 8) of the five 

case programmes recorded in the f arm survey, and fr om s elected analyses of 

the model development programme, will be f ound in Table 9.1. The fourth 

column of Table 9.1 recor ds the proportion of (the present value of) cash 

profits claimed by taxation; tha t is, the proportion of profits £21 

available t o the farmer. The fifth column is self-explanatory. 

There are two case programmes (numbers III and IV)in which taxation 

claims more than two thirds of the present value of development profits. 

5. Results of this s ort have not been confined t o the author's work. Using 
a basically similar technique, Holden L-3§7 analysed eight development 
programmes on North Island hill country farms. In six cases, taxation 
claimed more than two-thirds of the present value of extra profits 
resulting from devel opment; in the most spectacular case, t axation 
claimed 18o/fo of these profits. 



275 

Table 9,1 A Summary of the Impact of Taxation on the Profitability 

of Case Programmes and the Model Development Programme 

j Case 
! 

Proportion ofl New Eqbm. Present Value of Developmant Cas~ 
Programme Profits Profits l Increase in 
Number ----Pre-tax · I Post-taxi claitned by Owner's 2/ 

(a) I (b) Taxation Drawings 
I (a)- (b) x 100 

(£) (£) l (£) 
I (a~ 1 

i ! 
I 

I 12,718 11,252 I 11.5% I 919 
I 
I 

776 II 7,146 3, 4o2 
! 

52.4% 

. III 59,266 18,138 69.4% 2,519 I 

IV 4,651 i 1,279 72.5% 505 I 
10,847 

I 

5,506 I 49.2% 607 v ! 

' 

! I 
Model I 

Development 
. Programme, 

Observation 

I Number I 

1 13,617 684 

I 
95.0% 2,298 

3 41 '749 13,401 67. 9-lo 2,503 

4 65,166 I 16,586 74. )tb 2,778 

4,045 -5,301 231.1% I 2,290 5 I I 
8 58,510 14,155 l 75.8% I 2,717 

13 -4,547 -10,467 2/ -1 30 • 2",6- 2,290 

17 5, 741 i -1,635 128.5% 2,399 

18 60,450 13,775 77. 2";6 2,754 

22 29,856 5,378 82.0% 2, 4oo 
I I 36,710 8, 913 75. 7/J 2, 441 25 I I 

l I 
I I 

Note: 1. See f ootnote ( 4) in the text f or a clarification of the 
definition of items in this column. 

2. The negative proportion of profits claimed by t axation in 

-

Observation 13 arises be cause taxation r educes 'profits' that were 
already in deficit. This case r eceives special attention in 
the text. 

I 

! 
I 
I 
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Perhaps more significantly, in f our of the five programmes profits were 

reduced by more than 4~~ by taxation §( The reader is r eminded that these 

programmes closely represented what many f armers regar d as general practice, 

and t heir production goa ls were r el a tively unambitious compared t o production 

potentials. 

Turning now t o the mode l deve l opment programme analyses summarised in 

Tabl e 9.1, it should be not ed at once tha t the analyses presented were 

selected because their underlying assumptions were particularly 'reas onable' or 

likely t o occur 21. The table indicates that in a pr ogramme of this nature, 

with the only 'atypical' f eature being its ambitious ecale, proportions of 

discounted profits claimed by taxation in the r egi on of 70% t o 80% can be 

regar ded as commonpl ace §!. Obs ervations 5 and 17 suggest that, especially 

a t the l ower stock and wool prices, deve l opment pr ogr ammes tha t are profitable 

before t ax (that is, those which have positive pr e-tax pr esent values and are, 

ther efore profitable t o the Nation) may be unprofitabl e after tax ( fr om the 

farmer's viewpoint, they have a negative present value). Under these 

circumstances, it is clear that taxation claims mor e than 10~~ of the present 

value of devel opment profits. In terms of discount ed cash fl ows, taxation 

absorbs more cash than is gener a t ed by development, l eaving the farmer in 

circumstances ~ than he was in befor e he started his pr ogramme. It is 

evident in this case , tha t the aims of the Nation contradict the a ims of the 

farmer. 

6. The remaining pr ogr amme , number I, was peculiar in tha t it occurred on a 
very small farm where personal and family exemptions kept tax at 
r elatively l ow l evels even aft er high l evels of production had been 
r eached. 

7. See Chapt er 8, Table 8.6 f or the assumptions underlying the analyses. 

8. Indeed , in none of the twenty-five analyses of the mode l development 
pr ogramme was-the proportion claimed by tax l ower than 69%. 
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Note, however, that in Observations 5 and 17 the increase in annual 

Owner's Drawings is positive and substantially similar t o that tor other 

observations. 

It is superficially surprising that the last point is also valid f or 

Observation 13, where the programme is unprofitable before tax as well as 

after tax 21. 

9.3 A Theoretical Explanation 

Consider the development programme r epr esented by Figure 9.1. No 

particular importance should be attached t o its form or length, although in the 

author's experience, most actual pr ogrammes have f¢llowed the general pattern 

illustrated. One slightly atypical feature is that it has been assumed that 

no tax is paid prior to devel opment commencing 1Q/, This assumption 

facilitates exposition, and as shown l ater in this section, it can easily be 

relaxed. 

The figure may be explained as f ollows :111 

(i) the symbols 0, P1 , P2 , ••••• , P11 denote the magnitude of the 

pre-tax development cash profits occurring at the ~ of the Base Year 

(year O) and years 1,2, ••••• , 11. An amount equal t o P11 is assumed 

to be generated in each year after year 11, 

9. Adoption of the model programme would be profitable t o the Nation under 
all assumptions analysed except the combination listed as Observation 13. 

10. Real development programmes may have this feature. Obvious examples 
are the development of hitherto unproductive land (e. g. solid scrub) or 
development of a farm where pre-development taxable income did not 
exceed £104 (the personal exemption for social security tax). 

11, See Chapter 6 f or definitions of the t erms used in Figure 9.1. It is 
important to understand that the annual profits and overdrafts indicated 
in the figure have no particular magnitud~ - but their signs are 
significant. There is no particular significance in the length of the 
period when annual development cash profits are negative. However, it 
is significant that negative profits exist, and that they usually occur 
in the early years of development. 
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(ii) Similarly, the symbols 0, P1, P2, •••• , P11
1 represent the post-tax 

development cash profits occurring at the ends of years 0, 1,2, •••• , 11, 

where an annual amount equal t o P11
1 recurs indefinitely. Further, 

P1 ' = P1 , P2' = P2, P3' = P3 and P4• = P4, from the assumption of zero 

Base Year taxati on. 

(1ii) The development overdrafl (represented by the sumbols 0, OD1, 

OD2 , •••• , OD10) is accounted at the end of each year. It accumulates 

when development cash deficits occur and is reduced as rapidly as possible 

(c onsistent with minimum Owner's Drawings requirements) whenever positive 

development cash profits occur. 

Hence,~ OD1 = P1 

OD2 = OD1 + P2 

OD
3 

= OD2 + P
3 

OD4 = OD
3 

+ P4 

OD
5 

= OD4 + P5, etc., until finally 

OD10 = OD
9 

+ K(P10•) = 0 

where the symbol K implies that only a proportion of P10
1 may be required 

to pay off the overdraft. (That is, O<K~1.) 

(iv) The post-development, debt-free increase in Owner's Drawings is 

equal to P11 •, which is obviously a positive amount. 

12. Note that overdraft is treated as a negative quantity (that is, a deficit 
cash balance) and that because P;, P,2 1 P3, P4<0 1 the overdraft becomes 
larger (that is, more negative) ~n years, 1,2,3 and 4, 
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Now the present value of pre-tax development cash profits is obtained by 

discounting and summing the annual pre-tax development cash profits. 
p p p p p p p 

PV "" 1 ; ~ 2 + 2 ,-:s + _:± 4 + ~ + _§ 6 + =:J.. 6 
1+r (1+r) (1+r/ (1+r) (1+r) 5 (1+d rTI+r) 

That is,.1.2/ 

where r is the long-term market interest r a t e , expressed as a decimal, and PV is 

the present value of pre-tax development cash profits. 

Equation (9.1) may be re-expressed as, 

(9 •. 2) 

where A < 0 

and B > 0 

Thus A is the negative component of the present value of pre-tax development 

cash profits (since P1 , P
2

, P
3

, P4<0) 1 and B is the positive component. 

Similarly, the present value of post-tax dev el opment cash profits is 

obtained by equation 9.3 

p1 p I p I p I p I p I p1 
PV*= 1 + 2 + 3 + 4 4+ 5. + 6 6 +:..Z (9.3) 1+r (1+r) 2 Ci+r) 3 (1+r) C1+r) 5 (1+r) (1+r) 7 

= c + D <9. 4) 

p1 p I p ' p ' 
where C 1 + 2 +2 + _:± 4 < 0 = 1+r C1+r) 2 (1+r)3 (1+r) 

P 1 rP 1 + P 1 

and D -~ 5+ 6 ~ > 0 
-( 1+r) r(1+r) 

and PV* is the present value of post-tax devel opment cash profits.Moreover, by 

assumption, 

A = C 

Then set A = C = Q , where Q < 0 

13. See Section 6.51 for an explanation of the present value f ormula. 
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Now assume that in year 7, and subsequently, tax is paid at the maximum 

rate of 13/6 in the £, then for example, P
7

' ~ p7 and it follows that D cannot 
3 

be less than 3 since tax is paid at less than the maximum rate in years 5 and 6. 

The analysis s o far agrees with the intuitive feeling mentiorled in Section 9.1, 

that post-tax profits cannot be less than one-third of pre-tax profits. 

However, observe the the crucial point that 

and PV*= D + Q 

PV 14/ It is now clear tha t PV* may quite feasibly be less than--_. 
3. 

This clarifies point (i) made in Section 9.1. Further, f or D<QI~B, PV* 

will be negative while PV remains positive. 12/ This explains the results 

obtained in Observations 5 and 17 of the model development programme. Finally, 
Cl.<\d PV 

note that i f fQt )D ::tnd iQI )B; t h0n PV* tt. will ~ be negative ; the ·result for 

Observation 1 ~ in Table 9.1. 

In the foregoing , it was not necessary to relax. the condition that the 

increase in Owner's Drawings remained positive. Thus, the increase in 

Owner's Drawings may be positive for programmes which are unprofitable (in the 

sense of having negative present value) after tax £! befor e tax. The increase 

in Owner's Drawings can be non-positive only~when post~tax~annual development 

cash profits never reach a consistent positive level. Such programmes cannot 

be profitable, and hence the increase in Owner's Drawings must be positive for 

all programmes prof±table to the farmer, and may be positive for programmes 

unprcfitable to him. 

14. For example, suppose that B = £10 1000 1 D = 
D is clearly greater than one-third of B, 

£6 , 000 1 and A = C = Q = - £5, 000. 
yet PV = B +Q 

i . th' PV*< 1 Obv ously, ~n ~s case PV 3. 
15. lQ ~is the absolute value of Q which, 

example, if Q = -£1,000, then IQi= 

= £10,000 - £5,000 
= £5,000, 

and PV*= D + Q 
= £6,000 - £5,000 
= £1,000. 

by definition tis a negative number. 
£1,000. 

For 
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If we now relax the original assumption for zero Base Year tax, we see 

that in years when annual pre-tax development cash profits are negative, annual 

post-tax development cash profits will be ~ negative. That is, for the 

year i for which Pi < 0, Pi' = Pi + tBY' where tBY is the tax paid in the Base 

Year, and P.' is the annual post-tax development cash profits in the ith year, 
~ 

taxation being regarded as a cash expense. 

The point P/ illustrates the effect of tax being paid in the Base Year. 

It is clear that 

if there is no tax paid in year 2. If tax is paid in year 2 1 

where t 2 ) 0 is the tax paid in year 2. 

Our previous conclusions regarding the relation between PV and PV* are 

challenged when tBY > O. However, for tBY small enough, our conclusions 

obviously remain valid, as indicated by the empirical evidence. 

9.4 The Implications for Farm Development 

The development of hill country farms is seriously affected by taxation 

in two separate ways. The first occurs when farmers motivated by profit do 

not proceed with farm development which, in the Nation's interest, should be 

undertaken. This leads to a misallocation of the Nation's scarce resources. 

The second way in which taxation affects farm development, is by placing a 

direct limit on the funds that some farmers have available to invest in farm 

development. This feature simply prevents investment in farm development. 

These two implications of taxation are explained in the following 

sub-sections. 
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9.41 The misallocation of resources 

The most obvious case -of a misallocation of the Nation's resources occurs 

when farm development which is profitable to the Nation -(that ·is, in the 

notation of equation (9.1), when PV is positive), is not undertaken by a farmer 

because it is not profitable to him (that is, PV* is zero or negative).12/ 

This case could commonly be extended to the situation where both PV and PV* 

are positive, but where PV* is so small that the farmer does not consider it 

worthwhile to proceed. 

In both instances, the Nation loses all the profits that would have 

accrued to it from the development programme, and this l~ss is sustained solely 

as a result of progressive taxation. 

Perhaps less obviously, the imposition of tax on any of the profit from 

increased production will amost invariably result in a misallocation of 

resources. This point is illustrated by Figure 9.2. The figure greatly 

simplifies the actual production situation, but this does not impair its 

expository usefulness. The resources used in farm development (X) and the 

increased production (Y) from development, are both assumed to be homogeneoup lZ{ 
It is thought that the line OP is a 'reasonable' representation of a farm 

development production function. 1§1 

16. This statement is based on the assumption that the Nation should 'go ahead' 
with any farm development which generates a profit. See Chapter 6, 
footnote no. 3, for an explanation cf the point that ideally the Nation 
should probably reject some profitable development programmes. 

17. This assumption was made to allow representation of the production function 
in a two-dimensional diagram. Particular products and resources could 
be represented specifically, but each of them would add one dimension to 
the figure. 

18. This is a 'Factor-Product' production function. A detailed discussion 
of the interpretation of factor-product production functions appears in 
Heady L)2/. 
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Now suppose that the price received per unit of Y is P , and that the 
y 

price paid per unit of X, is P • 
X 

Moreover, let us regard tax as a cash 

expense (that is , equivalent to a resource which must be purchased). Hence, 

define the unit of expenditure, including tax, asP'· 
X 

In other words, the 

price of a unit of resources 'to the Nation' is P , and the line Bin the 
p X 

figure has a slope of px . On the other hand, the price of a unit of resources 
y p ' 

'to the farmer' is Px', and the line A has a slope of px• 
y 

If we consider that the farmer will be 'optimally adjusted' when he has 

maximised his profits, we conc~ude that he will operate at point M on the 

production function 121. That is, he will use x units of resource ' to increase 

production by y units. Total revenue will be y.p and . the farmer's profits 
y 

will amount to a . P , with (y-a)p being r equired to meet the cost of resources 
y y 

and taxation. 

b.P 
y 

If the farmer produces at M, the profits accruing to the Nation amount to 

20/ 

However, at M, the profits to the Nation are not maximised. The Nation's 

resources are not optimally allocated until production takes place at M', where 

x 1 units of resources would be used to increase production by y' units. In 

developing the farm further by moving from M to M', profits to the Nation are 

increased from b.P to b!P • At the same time, however, profits to the farmer y y 

decline from a.P to a!P • y y 

It must be acknowledged that the marginal increases in resource use 

suggested by Figure 9.2 may not always be possible in actual farm development 

programmes; that is, large projects are undertaken, and completed, or they are 

not undertaken at all. However, to the extent that farm development does 

conform to the simple model in Figure 9.2, the taxation of income from 

development will always result in a misallocation of the Nation's resources. 

19. 

20. 

At H ,~~.P' =A·,P , the condition for maximisation of the farmer's profits. 
X "".J y 

It is obvious that b.P ) a.P • 
y y 
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9.42 The restriction on funds 

Farmers commonly f ace specific limits on the amount of capita l that they 

are able t o borrow f or farm development. Other f armers , who are averse t o 

indeb t edness , pl a ce their own limits. on the capital that they are prepared t o 

borrow . In both cases , once borr owing limits have been r eached , further f a rm 

development can be financed only out of 'revenue ' (the funds r emaining after 

non-development expenses , t axation , and personal drawings , have been met), 

Under these circumstances, it is clear tha t t axation dir ectly r educes the 

funds available for invest ment, and consequently curtails the rate of f arm 

development . 

9.5 Conclusion 

This chapter has shown that t axation has a very substantial impact on the 

profitability of f arm development. It has been demonstrat ed that taxation 

could claim mor e that 100% of the profits derived from farm development. This 

point was subst antiat ed ~y empirica l evidence . The misallocation of the 

Nation's resourc es was shown t o be a near-inevitable consequence of taxing 

income fr om increased pr oduction, and it was pointed out that t axation commonly 

restricts the rate of f arm devel opment. 

It is clear that these undesirabl e implications of income tax can be 

completely avoi ded only if t ax is made wholly independent of production 

increases. The 'Fa ctor Tax ' suggest ed by CandlerL~3z? is a potentially 

workabl e system which would meet this r equirement, 



CHAPTER 10 

THE POTENTIAL FOR INCREASED PRODUCTION IN WAIROA COUNTY 

10.1 Introduction 

This Chapt er has t wo parts. The firs t part s t a t es the author's estima t es 

of pot entia l pr oduction increas es in Wairoa County. The author believes the 

estimate t o be conservative , and tha t the pr oduction l evels sug; ested can be 

achieved using pr esent t echnica l and mana~erial knowl edge , The estimates a r e 

dev el oped by fir s t a s sessing increases in stock number s , and subsequently 

interpr eting these increas es in t erms of additiona l annual pr oduction. Finally, 

the contribution tha t the extra pr oduction could make t o New Zeal and's overseas 

exchange- earning capacity is estima t ed, 

The second part of the Chapter cont ains an as sessment of the t ot al 

additional r esources r equired t o att ain pot entia l production l ev els. 

10.2 Pot ential Increases in St ock Numbers 

The estimat es stat ed bel ow do no t include produ•tion increases on Maori­

owned land in Wairoa County. 1/ Increas es ar e estimat ed in two stages; 

incr eases in Wairoa County itself, and incr eas es on similar hill country outside 

the County. 

In the abs ence of any mor e r eliabl e dat a , information collected from the 

f arm survey is used t o det er mine pr es ent l and use and stocking r a t es. That is, 

the l and use patt ern on the aggr egat e of Random Farms is assumed t o apply t o 

all farms in the County. 

1, The author believes tha t t echni cally, the pr oduction pot ential of Maori 
l and is very similar t o European-owned l and. However, increasing 
production on Maori land could be hinder ed by difficulties, principally 
concerned with the f orm of l and tenure , tha t would not be encount er ed 
on European-owned l and and Cr own l and. Thus, in keeping with the 
cons ervative nature of the estimat es, pot entia l pr oduction increases on 
Maori l and have been i gnor ed . 
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From Table 4.5 it can be seen tha t this patt ern is, 

grazeable pasture 

unproductive l and capable of development 

permanent waste 

- 31 % 

~ 

Similarly, current average stocking r a t es in the County are assumed to 

correspond with the average stocking r ates on Random Farms. The data from 

Table 4.7 which are r elevant t o the es tima t es are, 

average stocking rat e per acre of t otal area - 2.14EE 

average stocking rate per acre of gr azeable pasture - 2.98EE 

The author believes that all farmabl e l and in the County has a potential 

stocking r a te of a t l east 5.0 EE per acre. Hence it is estima ted that pasture 

being gr azed at present has an aver age p~tential increase in stocking of 2.02 

EE per acre. 

10.21 Stock increases in Wairoa County 

The t ot a l area of Crown and European-owned land held f or pastoral 

f arming purposes in Wairoa County is appr oximately 51 8 ,000 acres. ~ 

By application of the l and-use assumptions sta t ed above , it may be 

concluded that gr a zeable pasture covers 336,700 a cres , unproductive land 

capable of development covers 160,600 acres, and permanent waste accounts f or 

20,700 acres. 

Hence, 

total stock carried at pr esent 

= (518,000)(2.14) 

= 1,108,000 EE. 

2. An analysis of land tenur e in the County appears in Tables 2.3 and 2.4. 
For use in the present chapter, the land area s quoted in the tables have 
been r ounded t o the nearest thousand acres below the quoted area. No 
allowance has been made f or l and devot ed to dairying. The area of this 
land could not easily be estimated, but the author is satisfied that it 
comprises an insignificantly small propvrtion of the t ot al area. 



The devel opment t o its pot entia l of all unproductive l and capab l e of 

development would allow an extra (160,600)(5,0) = 803 ,000 EE t o be carr i ed, 

Moreover, a f~rther (336,700)(2.02) = 680 ,000 EE could be run on 

currently gr azeabl e pasture , 

That is, 

pot ent i a l s t ock increases 

= 8o3,ooo + 68o ,ooo 

= 1,483,000 EE. 

10.22 St ock increas es on adjacent hill country 

The author has estimat ed tha t ther e ar e 150,000 acres of hill country 

ad j acent t o Wairoa County tha t ar e basically s i milar t o l and in the County.2/ 

It may be assumed tha t of thi s ar ea , gr a zeable pasture covers 97,500 

acres, unpr oductive l and capabl e of dev el opment covers 46 ,500 acres , and 

permanent waste a ccounts for 6 ,000 acres . 

Hence , 

t ot a l stock carried a t pr esent 

and pot entia l s t ock increases 

= (150,000)(2.14) 

= 321,000 EE , 

= (46,500)(5. 0) + (97,500)(2.02) 

= 232 ,000 + 197, 000 

= 429 1000 EE 

Thus the pot enti a l increas e in stock numbers in Wairoa County and ad j a cent 

districts is 1,912!000 EE- an increas e of 134% over the pr es ent t otal, j/ 

3. This l and is i ndica t ed in Figure 2.1 

4. That is, carrying capacity could be raised t o 234% of the current level. 
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10.3 Pot entia l Production Increas es 

This section esti.'Dat es the increase in annual pr oduction which would 

r esult from the potentia l s t ocking l evels. 

For simplicity, it is as sumed tha t all f a r ms in the County will r each a 

post-development situat ion in line with the model devel opment pr ogr amme . 2/ 

This post-devel opment situation is used t o estimate flock and her d composition, 

annual wool pr oduction, and the pattern of s t ock sa l es on all f ar ms when fully 

devel oped.§! 

The post-devel opment r atio of sheep EE to cattle EE in Tabl e 8 .1 i s 4.2. 

Ther ef cr e , t he extra 1, 912,000 EE estimat ed above , can be consider ed t o consis t 

of 1,544, 600 sheep EE and 367, 800 cattle EE. 

Further, by r ef erenc e t o Tables 8 .1 and 8.2 it can be seen that: 

(i) Increas ed annua l wool pr oduction X 
1,544,600 

1 

= 17, 818,400 lbs. 

(ii) Increase i n annual t ot al f a t l ambs slaught er ed 

(iii) Increase in cull 2th. ewes 

(v) Incr ease i n weaner s t eers sol d 

1,390 
=~ X 

= 504,200 

= _.22Q_ :X 

~ 

= 239,200 

1 , 544, 6on 

1,544,600 
1 

= _1Q_ X 367, 800 
1 1016 1 

= 18 ;100 

5. The model development progr amme is discussed in Chapter 8 . 

6. While this assumption may be cons i dered sweeping , no mor e r easonab l e 
alternative suggested itself t o the author. 
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10,4 A Comment on the Value of Production Increases 

The ob j ective in this section is to derive an estimate of the annual 

value of the potential increase in production from Wairoa County and adjacent 

districts, in terms of the net contribution t o New Zealand's capacity to earn 

overseas exchange. No a ttempt is made to derive an accurate estimate, the aim 

is to express the'amount of overseas exchange that New Zealand foregoes each 

year because Wairoa County is left pro ducing only 43% of its potential.' 

As a simplification, only those products which directly earn overseas 

exchange (that is, wool and f a t lrunbs) are considered. The indirect 

contributions of cull 2th. ewes, c.f.a. ewes, and store cattle are i gnored. On 

the debit side , only f ertili ser is considered as a resource on which overseas 

exchange must be spent. Other r esources r equiring overseas exchange, such as 

farm machinery, building materials, and vehicles, are i gnored. 1/ 

The prices assumed f or wool and fat lambs are those which were used by 

the Targets Committee of the Agricultural Development Conference when that 

body es tablished production targets for 1972/73.§1 That is, the prices assumed 

ar e , 

(i) Wool average price of 42 pence per lb. (gr easy basis), and 

(ii) Meat £150 per t on . 

It is further assumed that the fa t lambs produced would have an average 

carcase weight equal t o the New Zeal and average . The weight actually used is 

30,3 lb. per carcase , the New Zealand av er age weight for 1964/65. 2/ 

7. It is realised that this gives a very r ough estimate . Even labour and 
and fence posts have ~ opportunity cost in terms of overseas exchange . 
The products and resources i gnored would t end t o 'cancel each other out'. 

8. See reference L46, P.~/. 

9. See reference L47, p.6~/. 
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Under these assumptions, the ov erseas exchange earned by the estima t ed 

additional 17, 818 ,400 l bs. of gr easy wool would be £3,11 8 ,200. The 504,200 

extra f at l ambs slaught ered each year would ear n £1,023, 000 in overseas exchange . 

On the other hand , the additional annual f ertiliser r equired would be 

112,000 t ons . 
10

/ Since each t on of super phospha t e has an import ed cont ent 

costing appr oximat ely £7 s t erling 11/, the t ot al annual expenditure of ov erseas 

exchange on f ertiliser may be estimat ed a t £784,000. 

Hence , dev elopment of Wairoa hill count ry t o i t s potentia l would increase 

New Zeal and 's capacity t o earn overseas exchange by appr oxi mat ely £3,357,000 

per year. 

10.5 Additional Resourc e Requirements 

In thi s section , the additiona l t ot a l r esour ces r equired t o achi eve and 

mai nt ain pot entia l pr oduction l evel s ar e estimat ed. 

Subst antial extra suppli es of f ertiliser, skilled f arm l abour, and l ong-

t erm credit would be necessary, and considerable expansi on in management 

advice , transport, aerial t opdr essi ng capacity , and f arm supply and trading 

s ervices, would be r equired . 

10.51 Fertiliser r equirements 

If f arm devel opment f ollowed the patt ern of the model devel opment 

pr ogr amm e , an additional 714 t ons of super phos pha t e per 1,000 acres would be 

r equired to devel op a 'typical' hill country f ar m over a 9-year period . 

From Sections 10. 21 and 10.22 it i s clear tha t 641,300 acres would be involved 

in dev el opment. Henc e , t ot al f ertiliser requirements f or devel opment may be 

10. As expl ained in Section 10 .51, annua l post-devel opment f ertiliser 
r equirements would be 128 ,500 t ons; in 1964/65, 16,446 t ons of f ertiliser 
wer e used (See Section 2 .45). 

11. · Thts fi gure was derived from dat a supplied by the East Coast Farmers' 
Fertiliser Company in November 1966. 
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estimated as 458,000 tons. 1S/ 

With all farms fully developed, an annual 'maintenance' dressing at 2 cwt. 

per acre over the whole of each farm would demand 128,500 tons. 

10.52 Farm labour r equirements 

The potential increase in sheep EE was calculated in Section 10.3 as 

1,544,000, and it may be deduced from the model development programme tha t this 

total would include 1,142,000 extra breeding ewes. On the assumption that an 

additional skilled shepherd would be required for every 1,500 extra breeding 

ewes, an increase in l abour r equirements of 760 men could be expected. 12/ 

10.53 Requirements for long-term credi t 

It is clear that rapid development of Wairoa County would r equire very 

substantial injections of credit from outside the County. 

Analysis of the model development programme suggested that development 

of a 'typical' 1,100 a cre f arm to potentia l production l evels would involve a 

maximum indebtedness of a t least £20,000. ~ Thus development of 497,300 a cres 

could be expected t o r equire total credit supplies of about £9 1 042,000. Of 

course , it is not suggest ed that the ~ of this sum would have to be 

supplied from outside the County; repayments from early loans could obviously 

12. This amount would not be required in any~ 9-year period since all farms 
would not be developed simultaneously. 

13. It is assumed that each skilled shepherd could be made responsible for 
1,500 breeding ewes and their supporting stock. Reference to Section 4.31 
will confirm that farm-workers in Wairoa are currently handling , on 
average, only 800 breeding ewes and supporting stock. On the other hand, 
Milne's L417study has revealed several North Island hill country farms on 
which farm workers successfully handle more than 2,000 ewes. In spite 
of this the pr esent estimate of r equirements for f arm labour is likely to 
be conservative , although the pro ductivity of l abour should tend to 
increase as f arm development proceeds. Land development itself should 
r equire no extra permanent labour, because heavy reliance would be placed 
on contract ors for cultivation, scrubcutting, fencing, oversowing, and 
topdr essing. 

14. See Chapter 8 , Section 8.6. 
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be re-lent to other f armers who had de l ayed the commencement of farm development. 

However, the point remains tha t farmers developing their farms along the lines 

of the model development programme would, in general, r equire long term credit to 

the ext ent of approximately £18,200 f or every 1,000 acres ot total farm area. 

A discussion of desirab l e chan~es in the institutional arrangements of 

f nrm credit appears in Chapter 11. 

10.54 Advisory services 

The author believes tha t gr eatly expanded management advisory services 

would be a pr e-requisit e f or the r api d development of Wairoa hill country to its 

potential. A minimum of four, and pref8r abl ey six, well-trained advisors would 

be r equired t o pr ovide intensive farm management advice. 

nature of this advice appears in Chapter 11. 

A discussion of the 

Sufficient extra veterinarians t o s ervice the additional stock would also 

be r equired . 

10.55 Transport services 

If Wairoa County was devel oped t o pot ential l evels, the 134% increase in 

stock numbers and five-fol d increas e in maintenance f ertiliser would imply a 

need for a t l eas t thr ee times the pr esent number of r oad trucks. It is 

conceivabl e that even more trucks woul d be r equired during the development 

period when fertiliser deliveries could be gr eat er (although stock movement 

could be expected t o be r educed). 

Such a substantial increase i n road transport would pl a ce severe stress on 

the already poor r oading system in the County. It is likely that development 

of the County would necessita t e consi der ab l e r oad r econstruction. 

10.56 Aerial topdressing services 

The estima t ed r equirement for 'maintenance ' f ertiliser in the fully 

developed County is 128 ,500 t ons, and it is r easonable t o expect the bulk of 
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this to be aerially applied. 

Since virtually all the 16,446 tons delivered to the County in 1964/65 

were applied by aircraft, the 'fully-developed ' r equirement for aerial top~ 

dressing services could be expected t o be six times grea t er than in 1964/65. 

That is, while ~ small aircraft satisfied demand in 1964/65, the equivalent 

of thirty-s$x small aircraft would be needed in the fully-dev eloped County. 

10.57 Farm supply and trading services 

A substantia l expansion in stock firms' f acilities for providing farm 

supplies and conducting stock sales would become necessary as production in. the 

County increased. 

10.6 Summary 

The previous sections have suggested that on approximately 520,000 acres 

in Wairoa County and 150,000 acres of similar country outside the County, 

production could be increased by about 130%,to 230% of present levels. This 

would r esult in about 18 million lbs. of extra wool, .5 million extra f a t 

l ambs, .24 million extra c.f.a. ewes , and .02 million extra weaner steers, 

each year. 

The extra inputs r equired t o sustain this level of production would 

include an extra 760 skilled permanent farm workers, 128 ,500 t ons of 

superphosphate (possibly r evert ed) per year, six times the present aerial 

topdr essing capability, and a trebling of the pr esent fl eet of road trucks. 

Development itself would r 2quire more than £9 million aggregate credit to 

farmers, and the provision of intensive management advice. 

An extremely r ough es timate places the potential extra direct overseas 

exchange earnings at more than £4 million per year, and extra direct claims on 

overseas exchange at £.8 million per year. On this basis, the extra net 
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overseas earnings of £3.3 million per year, woul d provide a r eturn t o the 

Nation of 36.7% on the £9 million invest ed . ~ 

15. The t ot a l capita l inflow from outside Wairoa would be l ess than £9 million 
due t o r e-investment from l oan repayments. However , in an opportunity 
cost sense, r e-invested capita l shoul d be r egar ded as 'new' capital, so 
that the 'Nation~s invest ment' is the aggr egat e £9 million. 
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CHAPTER 11 

CONCLUSIONS AND SUGGESTIONS FOR INCREASING PRODUCTION 

11.1 Introduction 

In this Chapter, the important f indings of the study ar e summarised, and 

the pr obl em of obt aining potential pr oduction fr om Wairoa hill country, is 

discussed . 

11.2 The Feasibility of Increasing Pr oduction 

The author believes tha t a substantial increas e in production from 

Wairoa hill country is physically f easi bl e . Budgetting studi es suggested tha t 

the aver age stocking r a t e in the County could be i ncreased t o 5 EE per 

potentially pr oductive a cre within nine years, given present t echnol ogy. 

No serious t echnol ogica l obst acles t o increasing production were rev eal ed 

by the far m survey. It should be not ed , however, tha t the pasture establishment 

problem known as 'clover ill-thrift' 2/which is a t present confined t o a few 

l ocalised manifestations, could become more significant over wider ares, as 

pr oduction increases. 

11.3 Changes in Farm Management 

In earli er chapt ers, sever al major changes t o the farm management syst em 

used at present on Wairoa hill country wer e suggested. The new management 

system envisaged would r epl a ce the pr esent l ow stocking r at es with a high 

stocking r a t e/high production/high pr ofit ability system. The principal 

1. Clover ill-thrift is described in Section 5.51. Should this disor der 
become mor e wi despread as devel opment of the County proceeds, technical 
experimentation t o establish its cause and t o sugges t r emedi es should be 
justified . 
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fea tures of this system would be : 

(i) A stocking r a t e of a t l east 5 EE per acre , 

(ii) Annual t opdr essing with super phosphate ~/( or r evert ed super~ 

phos phat e a t a r at e of 2 cwt. per acre , 

(iii) Further subdivision until most paddo cks covel? no more than 50 

acres. This subdivision should be carri ed out using 'cheap ' 

f ences - either t he ' s teel' type (possi bly using driven light 

wooden post s ), or permanent el ectric f ences. 

(iv) Pr ovis i on of clean wat er in every paddo ck would be essential. 

(v) An increase in the number of ewes per man t o at l east 1,500. 

: Even hi~her num'.Jer s may well be pr cfi t ab l e when skilled l abour 

expens ive , in spite of th e possi bility of higher ewe and lamb 

deaths. 

The emphasis in this system would be on achi eving a much bett er 

utilisation of pasture than is at pr esent customary in Wairoa . Higher Stocking 

r a t es and closer subdivision would ensure this, in spite of a subs t antia l . 

increase in the pr oportion of sheep t o cat tle (from 1 .7 sheep EE per cattle EE 

t o about 4.0). ·rhe consequently more flexible stocking policy would r educe 

the pr esent need t o ensure against dr ought-induced summer ca t t l e-feed shortages 

by maintaining under-stocking during spring and early s ummer. At the stocking 

r a t es envisaged, the author sees no merit in continuous mob-stocking , but 

f avours r ot ational gr azing of ewes fr om weaning t o crutching , with s et stocking 

2. Both superphosphate and r everted superphospha te have been used very 
successfully in Wairoa County. Although sever a l farm ers expressed a need 
f or mor e information about the r e l a tive merits of these f ertilisers, the 
author feels tha t this is unimportant compared with the problem of 
encouraging more widespread use of any fertili ser containing superphosphate 
in a high stocking r ate/high pr ofitability management system. Farmers' 
observations and plot tria l s have suggest ed , however , that reverted 
super phosphat e can be expected t o give superior r esponses on the lighter 
pumice soils in the County. 
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in the interim. 

The f ar m survey indicates tha t, on aver aGe , f arms in the County had 31% 

of their t ot a l area unproductive . The t echniques favoured by the author for 

est ablishment of pasture on this l and are: 

(i) Development from manuka by cut t ing , burning , and aerial sowing 

of pasture mixtures and fertiliser, 

· (ii) Development of mixed manuka/bla ckberry which cannot be cut, by 

cultivati on and sowing using heavy machinery,and 

(iii) Er adication of blackberry clumps by s pr aying with hormone 

weedicides, burning, oversowing, and very heavy stocking(possibly 

obtained by the use of t emporary subdivision). 

At the time of the fa rm survey, the pr actice of using sheep classes 

requiring little l abour was untri ed in Wairoa. The author believes tha t 

mature wethers and Perendale ewes are pot entially very useful in the County, 

especi~lly, 

(i) When stock with a l ow r equirement for l abour are needed at the 

stage in a development progr amme when permanent l abour cannot 

handl e more breeding ewes , and 

(ii) When a f a rmer is unable t o (or does not with t o) obtain more l abour, 

although his !arm is understocked . 

Of course , pr ovided that Romney ewes are more profitable than either 

Perendale ewes or mature wethers, the latt er stock classes should not be used. 

In the common situation where extra Perendales or wethers could be run 

without additional l abour, but more Romney ewes would ne~essitat e mor e labour 

(perhaps as an extra full-time permanent worker), extra Romneys should be run 

unless the real price of l abour exceeds the f a rmer's shadow price for l abour.2/ 

The r eal price of labour is the actua l cash that the farmer would pay to 
hir~tra l abour, but the shadow price of l abour is the maximum price 
tha t the farmer coul d pay f or l abour without Perendale ewes or wethers 
becoming mor e profitable than Romney ewes . 
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11.4 Production Pot entials 

The producti on pot entials estimat ed in Chapter 10 ar e summarised in this 

s ection. The ma j or f indings wer e tha t, 

(i) An additional 1,108 ,000 EE could be carri ed in Wairoa County, 

(ii) An additiona l 1, 912,000 EE , an increas e of 134% over the pres ent 

t ot a l, could be carri ed in Wairoa County and ad j a cent hill countr y. 

(iii) Thie stock would net an additiona l £3,357,000 of overseas exchange 

per year. 

11.5 The Pr ofit ability of Increasing Pr oduction 

Analysis of f arm devel opment pr ogr ammes being used by Wairoa farmers 

suggested strongly that increasing pr oduction would be pr ofit abl e t o the Nation, 

and t o i ndi vi dua l fa r mer s , if sound t echniques wer e empl oyed . A model 

devel opment pr ogr amme budgett ed by the author confirm ed this conclusion and al s o 

indica t ed that devel opment would be pr ofit ab l e over wide price r anges. 

However, a finding of gr eat importanc e was that increasi ng pr oduction 

would usua lly be consi der ably mor e pr ofitabl e t o the Nation than to individual 

f ar mers. Indeed it could be quite common f or pr oduction increases tha t would 

be pr ofit ab l e t o the Nation t o r emain una ttained because they would not be 

pr ofitab l e t o f armers. 2/ The author believes tha t the taxation of rev enue from 

pr oduction increas es could be a fundamenta l obstacle t o the attainment of 

4. Onc e again, the r eader is warned tha t this is only a r ough estimate of the 
gener a l or der of magnitude of additional earnings. The author ~ould 
welcome a ccess t o the information on the mar ginal value of additional 
exports, and the opportunity cost of New Zeal and l abour and other r e sources, 
which would permit a mor e r efined estima t e . 

5. Of course , devel opment which would be pr ofitabl e t o the Nati on, may well 
r esult in a los s t o f armers. 
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physically f easibl e production l evels. 

11.6 Resources Required to Attain Potential Production 

Substantia l increases in supplies of f ertiliser and expansion of transport, 

aerial t opdr essing , and trading services were estimated in Chapter 10. No 

further comment on these estimat es is offer ed her e . In the f ollowing three 

sections, attention i s turned t o a discussi on of desirable changes and 

additions t o f arm advisory services and faciliti es for long-term credit t o 

f armers , and t o some comments on the problem of obtaining and hol ding skilled 

f arm l abour. 

11.61 Advisory services during devel opment 

The author believes that most farmers in Wairoa County would welcome 

expert advice on the pl anning, financing , and supervision of rapid farm 

development. Indeed , it is doubtful tha t many farmers would have the 

knowledge or confi dence t o pr oceed with devel opment pr ogrammes involving 

indebt edness of the order of £20,000 without expert advice . 

The ' expert advice ' advocated above woul d represent a compl ete departure 

fr om traditional f~rm advisory services in Wairoa . To be effective in 

assisting the development of hill country, advice should concentra t e on 

int ensiv e assistance with fa rmers' management problems. The r ol e of a 

management advisor in pl anning and implementing a 'typical' farm development 

pr ogroo1me , such as t he model development pr ogr amme , would consist of : 

(i) A minimum of t wo weeks spent in assisting the f armer plan his 

programme. A compl et e f amiliarisation with the farm would be 

es senti al, and the advisor would r equire some knowledge of the 

f armer's goals and ambitions. At l east one week of this time 

would be ne eded t o budget alternative a nd development methods 
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and stock policies. During this work the advisor would require 

clos e co-oper ation from the f armer's accountant. The specialist 

skills of the accountant would be necessary t o t ake maximum 

advantage of the t ax conc essions availabl e t o the farmer, and in 

r e- planning estat e arrangements in the light of the devel opment 

pr ogramme . The farmer's r equirements f or development credit 

would be estimat ed on compl eti on of this initia l planning, and 

the advisor could well assist the farmer in applying f or long 

t erm l oans. 

(ii) AttnuGtl r evi ew of the development pr ogramme. This work wou l d 

typically oc cupy about thre e days, and consist of an appraisal 

of the past year's pr ogr ess and a r evision of the next year's 

programme. 

(iii) Ad hoc advice t o the f armer on day-to-day mana.3ement pr oblems 

a nd advice conc erning any unforseen r esults fr om the devel opment 

pr ogr amme . 

An advisor working fulltime on this type of work would be hard-pressed 

t o advise on more than 20 new development pr ogrammes each year, while 

servicing progr ammes a lready in pr ogr ess. §I 

Hence, on the assumption that there are .500 farmers in Wairoa County 

and adj a cent districts who would be pot enti a l r ecipients of this sort of 

advice, it i s clear tha t even six fulltime advisors would r equire at least 

four years t o sati sfy all , :l.cmands f or uss-ist c,nce . 

6. The increasing availability of el ectronic computers t o perform 
r epetitive clerical calculations means tha t substantia l increases in 
the effici ency of f arm advisors should be availabl e in the next f ew 
years. This may mean that even with the intensive advice envisaged by 

.this r eport, we may be abl e t o look t owar ds each advisor being abl e t o 
handl e sixty new farm devel opment progr ammes each year. 
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Intensive management advice in Wairoa could be provided in any of the 

f ollowing ways: 

(i) It could be offer ed by the State, fre e of charge to farmers. A 

suitable administrative framework already exists within the 

Department of Agriculture, but in the absence of a fundamental 

up-grading of salaries , it is doubtful if enough well trained 

management advisors could be attracted into the Department. 

(ii) Employment of well-qualified advisors by a Farm Improvement Club 

established in the County. The established procedure in Farm 

Improvement Clubs of members contributing approximat ely equal fe es, 

would be inequitable when only a small proportion of members would 

receive very intensive advice in any one year. Nevertheless, the 

f ormation of smaller active gr oups of about 20 farmers, paying 

higher f ees, coul d be a practicable alternative. 

(iii) The author believes that advice could best be offered by self-

employed f arm management consultants who would charge f armers only 

f or advice a ctually given. Reasonable char ges f or the advice 

outlined above would be £200 for initia l planning and subsequently 

about £50 per year f or programme r eview and ad hoc advice. In 

order to encourage farm management consultants t o establish 

practices in Wairoa , it wculd probably be necessary for l ocal 

or ganisati ons to guarantee them a minimum income during the first 

year of establishment . This guar antee would need t o be in the 

vicinity of £2 1 000 per annum . 

11.62 Credit for development 

It is certain tha t r apid farm development r equires suitable credit in 

suestantial quantities. The maj ority of Random Farmers in the farm survey saw 

little merit in borrowing f or development. 1/ However, the author believes that 

7. See Section 4.12. 
' 
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many fa rmers would be pr epar ed t o borrow if the f easibility and pr ofit ability 

of devel opment wer e demonstra t ed t o them, and if the t erms of borrowing were 

well suited t o their needs. 

For credit faciliti es t o be 'well suited ' t o the needs of Wairoa hill 

country farmers undertaking devel opment, they would r equire the following 

f eatures: 

(i) Lending should be on the basis of pr oductivity rather than s ecurity 

so that ener getic and abl e managers should not be hindered by a 

l a ck of s ecurity. 

(ii) No ar bitrary upper limit should be pl aced on l ending t o an 

individual f ar mer. Ana lysis of the model devel opment pr ogr a mme 

showed that credit r equir ements of appr oximat ely £18 ,000 per 

1,000 acres shoul d be expected. Loans i n exc ess of £36,000 s hould 

not be uncommon. 

(iii) Cr edit r equired f or compl etion of a devel opment pr oj ect should not 

be withhel d mer ely because a credit limit has been r eached. 

Similarly, credit should be availabl e t o meet unfor seen demanas, 

such as might be caus ed by a failure in pasture es tablishment. 

Tha t is, credit should allow fo r the unc er tainty involved in 

devel opment. 

(iv) Repayments of both principal ~ inter est s hould be del ayed until 

they can be made without diverting funds r equired t o compl et e 

devel opment. 2/ 

8. Si milar views have already been expr essed by Wright L2j7. The author's 
comments do little mor e than r eiter a t e these earlier observations. 

9. Alternativ ely, if the l ending authority insisted upon payment of inter est, 
further credit should be made available t o meet thes e payments. 
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Institutions off ering credit of this type would be facing higher 

risks than present l ending institutions will a ccept. Higher 

inter est r a t es would be char ged t o of fs et this risk, but more 

importantly, risk could be r educed by instituting supervised 

l ending. Tha t i s , well-qualified advisors should be made available 

t o assist farmers pl an development, and in particular, t o budget 

l oan r epayments . These advisors could either be employed by 

l ending institutions or be farm management consultants whose hiring 

by f armers would be a pre-requisit e t o l oans being granted. 

11.63· Farm l abour for devel opment 

In Chapt er 10, it was estimat ed tha t an additional 760 skilled f a rm 

labourers would be neces sary for the County t o reach pot ent i a l pr oduction . In 

vi ew of the difficulty sugges ted by the f ar m survey, of maintaining supplies 

of skill~d l abour at pr esent l evel s of pr oduction, sever e shortages could occur 

if the County was deve l oped r apidly. 

Dissatisfaction with renting a house owned by empl oyers would appear t o 

be a ma j or r eason f or experi enced farm workers moving t o urban occupatione. · 

This difficulty could possibly pe overcome by inauguration of the Rural 

Settlement Pl ant - first suggest ed by J. C. Andrews biJ in 1962. This scheme 

envisaged s mall f arm villages off ering many 'suburban ' f acilities se t up 

throughout country districts. 

11.7 Stimulatin~ Increased Production 

Stimula ting increased pr oduction in Wairoa would involve, 

(i) Acquainting farmers with the essential features of the new management 

system, ~ 

(ii) Demonstrating to farmers the profit ability t o them of increasing 

pr oduction, ~ 
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(iii) Ensuring tha t the extra r es ourc es r equired t o increase production 

ar e available t o f armers. 

The pr obl em of ext ending the methods and profitability of increasing 

production could be appr oached in one of three ways; by us e of ext ension a lone , 

extension bas ed on co- oper ative demonstration f arms, and extension based on a 

management demonstration f ar m. 

The author f avours t he third appr oach f or t wo r easons. First, the l a ck 

of experi ence of hi gh-stocking ra t e management sy s t ems in the County woul d mean 

tha t e fforts based on ext ensi on al one would suffer fr om advisors being unc erta in 

exactly what they should ext end . Mor eover, f armer s ' confi dence woul d not be 

encouraged by the absence of demonstra t ed success of th e new management sys t em 

in the County. 

The second r eason concerns the unsuitability of the co- oper a tive 

demons tration f arm appr oach. This fo r m of extensi on r eli es on a co- oper ative 

f ar mer f ollowing a pr e- determined management sys t em while r eceiving s ome 

financia l assis t ance fr om the pl anning authority. The ob j ective i s tha t this 

fa r mer, by his s ucces s , will r ecommend the management sys t em t o other f ar mers. 

It i s imper ative tha t the f ar me r i mplicit ly f ollow the recommended management 

sys t em . In the Wairoa ca s e , the 'recommended management sys t em ' would be a 

deve l opment pr ogr amme similar t o the model pr ogr amm e . It would be asking a 

gr eat deal of any f ar mer in Wairoa County t o enthusiastically and implie~tly 

f ollow a pr ogr amme , r el a tively unpr ov en in his district, which involved 

indebt edness in exc ess of £20,000. 

11.71 The cas e f or a management demo ns tration f arm 22/ 

Management demonstra tion farmq ar e a r elatively new concept in New 

Zeal and. To the author's knowl edge , none has s o f a r been established on hill 

10. Small management f arms have been des cribed in s ome detail by Brougham, 
Candl er a nd Wright. ~27 
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country. 

They differ from co- oper ative demonstration farms in tha t the authority 

administering district dev el opment is directly r esponsible f or their planning 

and control. 

11/ 
The ob j ectives of a management demonstration farm ar e : --

(i) To demonstrat e t o f ar mer s in a district the important t ech&ica l 

f eatures of a management syst em which is expected t o be pr ofitabl e , 

(ii) To identify and r emedy any (small) t echnica l diff iculties associa t ed 

with the management sys t em , and 

(iii) To demonstra t e the pr ofitability of the new system. This r equir es 

two f a rms , one of which t ests the new system, while the other 

serves as a 'control' by r efl ecting ' curr ent district pr actice '. 

The management system to be demonstrated shoul d be de fined and publicised 

fr om the outset, and any modifications t o the system should be fully expl ained. 

The farm should become the f oca l point f or the extensi on effort in the di s trict 

and all r el evant physica l and financial information shoul d be r ecor ded and 

publicised. 

The probl em of increasing pr oduction in Wairoa County corresponds 

perfectly t o these objectives . 

The author doub t s whether any subs t antia l increase in the rate of 

devel opment of the County will t ake pl ace until a management f arm has been ·set 

up t o t est and demonstra t e a system of f arm devel opment similar t o the one 

specified by the mode l dev el opment pr ogr amme .lS/ 

11. Management demonstration f arms should not be confused with manageme nt 
experiment f arms, which are designed t o t es t the t echnica l f easibility and 
pr ofit ability of a new management system. No extension effort is 
necessarily associa t ed with these farms, and since their profitability is 
not being compared with district pr actic e , no 'control' f arm is necessary. 

12. In round fi gures, such a f arm would cost in the r egi on of £30 1000 t o se t 
up , if land had t o be purchas ed . If l and could be l eased (for example, 
fr om a Department of Lands and Survey devel opment bl ock), this cost could 
be halved. The salary of a management supervisor and expenditure on 
publicity would add some £3 ,000 per yea r t o normal running expenses . 
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~ENDIX A 

LEI'TER_§~L!Q SURVEY FARMERS 

This appendix contains a facsimile of the letter that was sent to all 

farmers who were selected in the farm survey. 

The Lett~ 

Dear Sir, 

You may have read or heard that I vvi.ll be maldng a Survey of Farm 
Management in Wairoa County in the near future. The work is being sponsored 
by the Department of Agriculture with additional guidance from the Farm 
Management Department of Massey University. 

In case you are unfamiliar with the aims of the survey 1 a brief summary 
follows:-

1. To provide information on the present systems of farming, levels of 
production, and incomes. 

2. To provide information on farmers' views concerning management problems 
and land development, together with their thoughts on the possibilities of 
increasing production in the County. 

3. To estimate the potential production levels in the County together with 
an assessment of the profitability of development and total resource 
requirements to achieve the potential. 

The Survey technique will involve visits to a number of farmers, 
conversation with them, a look over their farms, and examination of stock 
records and financial accounts. 

Your farm has been suggested to me as one well worth visiting. I hope 
that such a visit will meet with your approval because I am sure that a talk 
with you about farming in general, and development in particular, will be of 
considerable benefit to the Survey. 

I would be very grateful if you would think the matter over. I will 
telephone you within the next two weeks to discover your reaction to my 
proposal. If your reaction is favourable we should be able to arrange a 
suitable date for my visit. 

Yours faithfully, 

R. W. Cartwright 
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£;EPEJ'illfU 

Tif!.~!;.,§~m: 

This appendix contains a facsimile of the data sheet used to record 

information on farms during the Ylairoa Manage):llent Survey. (The reader is 

reminded that this sheet was used only for recording, and was ~ regarded 

as a questionn~ire) 

Category: Valn.Roll No: 

Name: Valuation: 

Tenure: 

Date of Possession: 

--------------------·-----------~--------------------------
Total area: Altitude: 

Grassed area: Rainfall: 

Location & amenities: 

---=---------D---......... ~-------------·-------~,___._ 

Land Classification (as at ______ ) 
r-----,, p:;;.:ti ve u:~;~i ve - r Waste r-;:~:;: s:l Ty;l 
I , Capable of Dev.1 __j1 

t------t-- I ~ ~---...::>- ---------,..-~_..,.. 

~~~~----i- --+--1 __ 1_ __.j 
~ plou~:blej _j ______ l_ ___ l ____ j___ ! 

pnploughable l i I l I I __ ..-:.__,_ __ ~~------_._....,--~--~-----~-----~-----
Erosion: 

Water Supply: 



Internal Access: 

External Access (special problems): 

Labour: 

Stock Management: 

Pasture Management: 

(a) Topdressing practices 

(b) Subdivision 

(c) Grazing policies 

Cropping and Supplementa~ Feeding: 

B. 2 

~-----------------~-~~-----~--------------·-------
Details of Farm Development: 

(a) Date started 

(b) Plan:' and methods of development 

(c) Financial arrangements 

(d) Present stage of development 

(e) Potential production level 

(f) Alternative methods of development 

(g) Factors limiting development 

-----

-----------------------------------------------~~------~-------
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Livestock Data ---
Livestock Wintered 

---- ,_,_~-------~---- --i I !Losses ! . I 
l _ __,_ _ _c_+-----=---=o-----.........--_,_ -~--J 
i ~ ~ I 
1»,~-e hgt s / ~ i 

,----'--~ -- ---------1 
~~~ .... I -------------- -1 
14T ewes I i I 
___ .......,. .... ____ f -----------~~--------=-_...,. ____ , 

! I . 

6T ewes 1 ! 
---t--~--- --------------------1 
ly ewes 1 ! I 
l
---r--i-------~---------------

5Y ewes I ! 
,----r--:----------~~---*D-~~.o·-----~--

I5Y+ ewes ; I 
,,:th-~ts _-r_--' ~~-------·---------------~---

, ~ --~-·---,_,_, _ _..._ ___ ~=---~------·----1 

I i l I 

,£.!~ hg!~---L.------------~-~------
1 : I 
iRams i 1 

1----------~~~-l---------------------------------------------------~ 
i ! i 
l~rdg cows '-+--------------------~ 
IHfr R1 Y 1 f .- --r------~b-----~--~------~---------~---------------------

1~::. R2Y :... ~ ... "" -= --- ---- ~j 
i i l 

St R1 y J I I -· .. ·~- ' -~- ~~~ 
' I 

~~!__J_ __ _j________ ---- ~--l_ 
! l l 
t I , St R3Y 
-------~--..-..------- ----- .._.. ____ .....,.---! 

~:!1:~-- i -----------~ 
Lambing% 

Calving% 
I 
l 
! 

' ~~~~-:-----·----------- ........ ----~~--------------.-..--~--------~__j 
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Stock Purchases 

J------D·-~-------~~--__,_ ____ , _____ ~-~-----__,... 

t--e-s ___ _t_-_-_______ -___ =--=-~--=----=-~-----=.~1 
i 
l ! 

/Bulls 

~her 

I ______ ___, ________ .......___._..--..a ________ ._ - --~---------·1 

________________ c:::MP_....._. ____________ _ 

Stock Sales 

--~ 1--------------•--m --__ -__ -_~~-------.-.o-. ·- ____,__ .-:D~~------------~------_...., 

' I 

t------~-----------=-~-------~--
l , _____ ,_ _____ ....._--.-, _____ .,___.__~------=co~~-~.-.-...-.CtM::Io----

at 
lambs 

Store 1-----------------...... ---------lambs ! 

1~--------;------------~----~·-----..-..-..,..-

2T ewet----------------·-------~-
--- ~~~---....~_....,... - "'2-=-- -------------------
' 
CFA 

ewes f_--_-.....-- ..... ~~~ ..... -
---1.. -----------=---.... _____ _,_ _________ ..,..._ ....... _~__...-

! 1--------·----------------.... ........ ..._.._. _ _____ _ 

! ~~__[--------~------------------~-----------·---------·----~~ 
Weaners 

-----~----.--a...._ _____ ~------~~------~~---..... ---------

11:::--:==--------~· ---------~--~-~~~-------------==------~~-
-----~~--~----.-...... ~------~"$m---~~~---------·---~----

ICFA cows I 

1

_0_th_e_r ___ --!:-------=--=---=--=---~~=::=-~---- -~-=~~, -l 
~-------+-0.--~--~------~---------~----.---Ma-.----~~~~~ 

I I 
' ----··•------~--"~~·---~~~-·oc~~~~-.._c.._~ '"~*-~--.---·------~----~----~--~---.-

Fat 

wool 



u~~.L~a= 
1 • Current Working Accounts 

(a) Expenditure 

B. 5 

------.-..,._...--~ ~---.......,_, __ ........ ___ ___...._,~~-------.., 

. Wages ::;~L-=--=---=====-=-~=---=--==-= -
i 

Stock Purch. ~ j 
==---~---~-~~~~-~-----~-~~--~-. :::---~r---~·- ~~~~~~~~~---·~-~--~ 1 

~:~ac~~-i --=--=- ~==--- -==-:__~- ~· 
~-el & Oil_~',___ ~, 
-- i -------~-------------------_--_-_-_-__ -_-_-_-----___ -----------~---
f!lrtasL_-1~------~~---- -- -

~!:_E!P• ··--L-------------------------~ 
. I I 
~::ing -~c·~-------------- 1 

l ·§j:ock hei:llh_l,_ ____________ _ 
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(b) Income 

~:---1 
I ---1-------------~----------~~-·~-=-------

~--------------· ___ __, ______ _....._ ____ _ 

-I~~----~-----~-----~· 

the:_ -----·-------~-----__,.-~----....,._----=--
2. Indebtedness 

---, 

r--- -----------
Fth: _ _t. _______ ~-----~--·------------' 

-------------------·--~--------

------------=----------------------~-------·---·--H----

--------------"--------~---------=----------

Please make available to Mr. ___________________________ any o~ my papers and 

accounts which apply to his Survey. 

Signed: _______________ ...... 
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~~ENDIX C 

ISO - S!£Ql~_E£;TE CURVES 

The ideas expressed in this Appendix were prompted by the need to 

explain the convention, that is used in the text, for the conversion of adult 

wethers to ewe equivalents (EE). In the following discussion, this conventio~ 

a description of which appears in Section 4.61, is used to illustrate the 

The convention states, inter alia, that a stocking rate of 6 adult ..,..__,__-=--

wethers per acre is equivalent to 3 EE per acre. The stocking rate of 6 

adult wethers per acre is represented by point A in Figure C.1 (a). Point B 

in the same figure represents a stocking rate of 3 breeding ewes per acre, or 

3 EE per acre. Hence ~ end B may be regarded as two points on the '3 EE 

iso-stocking rate curve for adult wethers and breeding ewes.' In figure 

C.1 (a) this curve is linear between ~ and B; thus a~ point on the line AB 

represents a combination of adult wethers and breeding ewes which represent 

3 EE. 

The point P on AB implies that if a farmer runs adult wethers and 

breeding ewes in the ratio; of four to one, ~7hile stocking them at an average 

of five ~~~ per acre, the overall stocking rate will be 3 EE per acre. 

Similarly, at the point Q, an overall stocking rate of 3 EE per acre is 

obtained when adult wethers and breeding ewes are run in equal numbers at an 

average rate of four animals per acre. 

Another rule stated by the convention is that a stocking rate of 8 adult 

wethers per acre is equivalent to 6 EE per acre. Therefore , points C and D 

in figure C.1 (a) are on the '6 EE iso-stocking rate curve', and, persisting 

with the assmnption of linearity, this 'curve' is represented by the line CD. 
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Let us accept a further assumption; that the rate of increase in the 

adult wether conversion coefficient is linear benreen 3 EE per acre and 6 EE 

per acre. Now place a point, say X, anywhere between A and C, and place 

another point, Y, between B and D, such that AX= BY 
XC YD • The line XY is then 

an iso-stocking rate 'curve'. In particular, the line XY in figure C.1 (a) 

is the 4 .. 5 EE per acre iso-stocking rate 'curve'·. By constructing similar 

'curves', it is possible to find the overall stocking rate of~ combinations 

of adult wethers and breeding ewes, subject to the conditions that the 

we thers are stocked at rates between six and eight per acre, and that the 

breeding ewes are stocked at rates between three and six per acre. 

Up to this stage, the assumption that the iso-stocking rate 'curves'' 

are , in fact, linear has been accepted. 

of substitution 11 of adult wethers for 
..a~ --... 

breeding e\7es has been assumed to be 
\ 

constant for any one overall stocking rate. While there is no empirical 

evidence to indicate the contra~, it is intuitively more reasonable to 

expect non-linear relationships. In particular, the author would expect the 

curves to ·bow out'· from the origin Yin the general manner shown in figure 

In this figure, the curves A'B' and C'D' are the non-linear 

counterparts of AB and CD in figure C.1 (a). 

In spite of the suspected shortcomings of the linear analysis illustrated 

by figure C.1 ( a ), the author considers that it represents a considerable 

advance over previous fixed conversion coefficients for adult wethers. 

___ ..,. _______ ..., __ _,~----=o~~_....-=-=---~--~-_......------
1 " The ·'marginal rate of transformation' is a term used in production 

economics to explain the r elationship between products on a ''production 
possibility curve'. The iso-stocking rate curves discussed in this 
Appendix are directly analagous to two-product production possibility 
cu.rves., 

2. This could be more rigorously explained as a 'diminishing marginal rate 
of substitution of breeding ewes f or adult wethers .' 
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APPENDIX D 

This Appendix illustrates, by means of a worked example, the procedure 

that was used to analyse the Random Farfl Incomes in Section 4.8 of Chapter 4. 

Hypothetical data is used in the worked example. Suppose that the data 

contained in Table D.1 was obtained from a farmer's accounts and other records 

during a farm survey interview. 

~- Item ---r=:--r-· Item -- ~u::J 
r------~~---:-- tl ----~- I 

l .£E~n~~ ! l !Revenue l 

j (1) Wages ~ 800 I (19) Wool Sold 4,500 I 
! (2) Fertiliser I 700 ! (20) Stock Sold 1 3,750 l 
I (3) New Fencing I 300 I ( 21) Skins Sold ! ~0 
j (4) Bulldozing j 1 50 ------ ---~ -, ' !

1
Book (Statutory) Depreciation r 220 

I ~!~ :~:::i::.:::e;:::nses ~~~ ~~~~2-Y~~~ - ----- : ~ 
!
1(7) 80 It/Increase in aggregate livestock : I 

Cartage II standard value : 330 l 

l ( 8) Fuel and Oil 1 1 60 ~1 I I 

l (9) car Exp. (farm business)! 70 ;:~~~~~-E~~Eti;:~ ----r 1 
l ( 1 0) Repairs and Maintenanc~ 250 !I (a) Income Tax Exemptions: j · 

I (11) Electricity I 50 i! Personal (farmer, wife, two ! ! 
l f ,.l,,. dependent children) 780 i 
:.· ( 1 2) Administration I' 1 00 I 
• 11 Life Insurance Premiums 11 0 

I 
( 1 3) Insurance 30 i I I 

!
1
b1 

(b) Social Security Tax .I 1 04 I 
! ( 1 4) Rates ! 1 00 I ! 1 

I ( 15) Interest ! 250 111 Fix~d Q;i-;:~-;epayment:-----•""'1 -~;;-rl, 
i ( 16) Stock Purchases 3

3
5

0

0 i:,

1
~ --~ --- -~- I' 

11 (17) New Plant I 
l ( 18) New Buildings i 300 l1 ! 1 

:__.._____ -~-~~-~..::::~~-~----~ ____ ..,L __ ___ 
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D.2 !h£~~on~~!.~1~~~~ 

The first set of computations are made directly upon data of the type 

tha t appears in Table D.1. These computations analyse the ~~~~ income on 

the farm, and they were used to derive Section I of Table 4.10. 

The computations are then repeated after excluding expenditure on farm 

development. This procedure , which was used to derive Section II of Table 

4o10, provides an estimate of the income that the farmer would have received 

if he had not invested in farm development. 

Do 21 ~~th£.IL!. 

The computations are: 

(i) Compute ~~~~~~1~, the sum of items (19),(20), and (21) in Table 

D o 1 • That is , 

Gross Cash Income = £4,500 + £3,750 +£50= £8,300. 

(ii) Compute ~~£_!~~~~!~~' which includes all cash outgoings except tax 

and capital repayments. Hence Cash Expenditure is the sum of items (1) 

to (18) inclusive in Table D.1. That is, 

Cash Expenditure = £4,200. 

(iii) Compute !~~~· The following steps are involved in the computation 

of the tax paid by an individual farmer: 

(a) Compute Gross Taxable Income which is the sum of Gross Cash 

Income and Standard Value Change. That is, 

Gross Taxable Income = £8,300 + £330 = £8,630. 

(b) Compute Tax-deductible Expenditure, which is the sum of all 

deductible expenditure items in Table D.1. In fact, all items 

except New Plant and New Buildings are deductible. Hence, 

Tax-deductible Expenditure= £3,870. 
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(c) Compute Net Taxable Income by subtracting both Tax-deductible 

Expenditure and Book Depreciation from Gross Taxable Income. 

Hence, 

Net Taxable Income = £8,630 - £3,870 - £220 = £4,540. 

(d) Compute Income Tax. Assessable Taxable Income is found by 

subtracting both Personal Income Tax Exemptions and Life 

Insurance Premiums from Net Taxable Income. That is, 

Assessable Taxable Income = ~,540 - £780 - .-£110 = £3,650. 
(Income Tax) 

Hence, 

Income Tax = £1 , 238 

(e) Compute Social Security Tax. The Assessable Taxable Income for 

this is found by subtracting the Social Security Tax exemption 

from Net Taxable Income. That is, 

Ass essable Taxable Income = £4,540 - £1 04 • £4,436 
(Social Security Tax) 

Hence, . 

Social Security Tax = £333. 

(f) Therefore, 

Total Taxation = £1 ,238 + £333 = £1 ,571 • 

(iv) Compute Owner 1 s Dr~:yi!!Ej~, which, as explained in Section 4.8 of the text, 

is found by subtracting Cash Expenditure, Taxation, and Fixed Capital 

repayments, from Gross Cash Income . Therefore, 

Owner 1 s Drawings = £8,300 - £4,200 - £1 ,571 - £525 = £2,004. 

(v) Estimate the Cap!tal In£!~~~ which is the sum of expenditure items 

that are considered to be associated with farm development. The items 

that were considered to be eligible are listed in Section 4.8 of the 

text. In the present example, the expenditure items comprising Capital 

Increment are: 
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(a) New Fencing, 

(b) Bulldozing (which, it is assumed, represents dam and track 

construction), 

(c) £200 of Fertiliser expenditure (The average expenditure on 

fertiliser in the previous two years is assumed to be £500), 

(d) New Plant, and 

(e) New Buildings. 

That is, 

Capital Increment~ £300 + £150 + £200 + £30 + £300 = £980. 

D.22 Section II 

The computations in this section, which ignores farm development 

expenditure, are basically similar to the computations in Section I. Except 

where new procedures are used, the detailed descriptions in Section I is not 

repeated. 

The combutations are: 

(i) Compute Q!~~ash Income, as before. Hence, 

Gross Cash Income = £8,300. 

(ii) Compute ~atic Cash ExEen£itu~~, which is the sum of all expenditure 

items in Table Do1 ~C~E~ those items which represent farm development 

expenditure. These latter items are, of course, those which comprise 

Capital Increment. Hence Static Cash Expenditure is obtained by 

subtracting Capital Increment from Cash Expenditure. 

That is, 

Static Cash Expenditure = £4,200 - £980 = £3,220. 
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(iii)Compute Iaxatio~. The computations are identical to those for taxation in 

Section I, except that Cash Expenditure is replaced by Static Cash 

Expenditure. 

(That is, since farm development expenditure is ignored, it is not a 

tax-deductible item). Therefore: 

(a) Gross Taxable Income = ,-£8,300 + £330 = £8,630. 

(b) Tax-deductible Expenditure is equal to Static Cash Expenditure 

because all non-deductible expenditure items have already been 

excluded as part of development expenditure. 

Thus, 

Tax-deductible Expenditure = £3,220. 

(c) Net Taxable Income= £8,630-£3,220-£220 = £5,190. 

(d) Assessable Taxable Income 
(Income Tax) = £5,1 90 - £780 - £110 = .. S4-,300 

Hence, Income Tax = ,£1 ,628. 

(e) Assessable Taxable Income 
(Social Security Tax) = £5,190 - £104 = £5,086 

Hence, 

Social Security Tax = -B381. 

(f) Total Taxation = £1 ,628 + £381 = £2,009. 

(iv) Compute ~~~~~~ng~, which is found by subtracting Static Cash 

Expenditure, Taxation, and Fixed Capital Repayments, from Gross Cash 

Income. That is, 

Ovmer's Drawings = £8,300- £3,220- £2,009 - £525 = £2,546. 

Under the assUflption that there is no expenditure on farm development, 

Capital Increment must obviously be zero. 
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D.23 ~£ih~l 

As explained in Section 4.8 of the text, ~et li.nn~~~~s~e!lE is 

calculated by subtracting the Owner's Drawings in the 'real' situation (that is, 

from Section I) from the Owners dravlings coraputed under the 'no-development' 

assumption (Section II). Hence, in the example, 

Net Annual Investr:1ent = £.:2,.546 - £ 2,004 = £ .542. 

Our hypothetical farr:1er diverted this sum of £.542 from consumption 

(that is, drav1ings) in order to invest in farm development. Actually, £980 

was spent on farmdevelopr:1ent, but the t ax saved as aresult of this exp e nditure 

was £4.38. 
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APPENDIX E 

COMMENTS ON TWO MEASURES OF PROFITABILITY 

This Appendix briefly r evi ews the inherent shortcomings in the 'Internal 

Rat e of Return' and the 'Return on Capital' 1 two methods that have been used 

by other workers t o evaluate the pr ofit ability of f ar m devel opment pr ogr ammes. 

E.1 The Internal Rate of Retnrn 

This measure has been used by Gruen and Pearse ~~. Consider a farm 

development programme which gener a t es a stream c1 , c
2

, ••• ,cn_1 , of typically 

ynlike annual development profits (which may be positive or negative - that is, 

deficits) occurring a t the end of each year and a stream of ~ annual 

devel opment pr ofits oc curring a t the end of each year fr om n t o infinity. Then 

the Internal Rate of Return of the pr ogr amme is ob t ained by solving equation 

(E,1) f or r 1 the inter est r at e ( expr essed as a decimal) used in discounting. 11 

+ ••• + 
rc 1 + c 

n- n 

( )n-1 r 1+r 
= 0 (E.1) 

Analytically, the Internal Rat e of Return has three serious shortcomings. 

(i) An nth-order polynomial may have up t o n r eal r oots, each one of 

which may be inter pr et ed as the 'interna l rate of r eturn'. That 

is, solution of equation (E.1) may yield up t o n interest rates 

which discount the stream of development profits t o zero pr essnt 

va lue. Moreover, there is no a priori r eason for choosing any 

patricular one of these ro~ts. Of course , it is possible for an 

equation such as (E.1) t o have only one real r oot , in which case 

this dilemma is somewhat fortuit ously avoided. 

1. The r eader will notice t hat equation (E.1) is similar in f orm to equation 
(6. 8) in Chapter 6, except that PV has been s et equal to zero. 
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(ii) Solution of equation (E.1) for r implies that any cash inflow (that 

is, borrowing) is charged interest at a rate equal to the internal 

rate of return, ~ that cash surpluses are invested at the same 

rate. The actual investment situation is unlikely to coincide 

with thes~ assumptions. 

(iii) The derivation of an internal rate of return prompts statements 

such as: 'this farm development programme has a zero present value 

when the interest rate is x%'. The analyst (and the farmer) 

should obviously be concerned with the programme's present value 

when the market interest rate is used in discounting. Thus the 

internal rate of return is irrelevant unless it happens to be equal 

to the market interest rate. 

E. 2 Return on Capital 

Both Wright ~2j? and Graham ~2~ have used a measure generally known as 

t h e 'Return on Capital'. The derivation of Return on Capital involves the 

following steps: 

(i) Computation from budgets of a stream p1 , p2 , ••• , ~-1 , of typically 

unlike annual development cash profits (that is, the~ profits 

resulting from development, they may be positive££ negative), 

and a stream of like annual development cash profits extending 

from the year n to infinity. If these profits are accounted at 

the ends of years, the present value of development profits, PV , p 

is given 
p1 

PV p =(1+r) 

by: 

+ •••• + 
rpn-1 + Pn 

( )n-1 r 1+r 

where r is the market interest rate expressed as a decimal. 

Further, PVP may be expressed as an annuity; r.PVP, 

(E.2) 
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(ii) Identification of the 'capital expenditure' in each year of 

development. This stream of n-1 sums (accounted at the ~ of 

years) can be discounted and summed to give the present value of 

capital expenditure, PVk 

k 
n-1 PV = k1 

k -1+r •••• + 
(1 +r) n-1 

(iii) Then the Return on 

Return on Capital 

Capital 
rPV 

= ____.E 
PVk 

is defined as: 

(E.3) 

The for emos t shnrtccming of Re~urn on C~pital is that t here is no clear 

distinction between maintenance expenditure and capital expenditure. While 

certain expenditure items such as new fencing, buildings and dam construction 

are obviously 'capital', there is no obviously 'correct' way of partitioning, 

for example, topdressing expenditure. 

Clearly, Return on Capital is sensitive to the manner in which 

expenditure is partitioned. Indeed, it may range from a maximum of infinity 

if all expenditure is classified as maintenance' (in which case 

k1 = k2 = ••• = kn_1 = 0), to a minimum when~ expenditure is regarded as 

capital. Moreover this range can be traversed by computational manipulation, 

without any change in the basic data. 

While experienced analysts can doubtless evolve rules for making these 

arbitrary decisions, the difficulty still exists in that different analysts 

can have different rules. This may result in appreciable variations in the 

evaluation of any particular development programme. In any case, no analyst 

can claim that his partition is 'correct'. 
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Another shortcoming of Return of Investment is that it cannot be used 

to rank alternative programmes according t o their absolute profits. ~ 

Clearly, a high Return on Capital may indicate high absolute profits, but it 

may equally well result from low absolute profits if capital expenditure is 

also very low. 

2. This feature is, of course, shared by the 'Return on Investment' defined 
in Chapter 6. 
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SPREADING TAX EXEMPTIONS _ _,_.......-.::a---=--------~ 

(Note: The footnotes in this Appendix will be found on pages F.16, F.17.) 

1. !£:koduction 

New Zealand income tax legislation allows some farm development 

expenditures 1/ to be claimed as exemptions from taxable income in the year 

they are incurred, or in aQY of the subsequent four years. That is, a claim 

for exeoption can be made in aQY of five years, the first eligible year being 

the one in which the claimed expenditure is actually incurred. 

New Zealand income tax is progressive, and hence if interest payments and 

discounting are ignored, the minimun aggregate tax paid by a farmer over a 

period will be obtained by minimising the maximum rate of tax liability in 

any year. In this simple case, the problem of optimising the claims for 

exemption would involve spreading tax exemptions from years when taxable 

incone is low, to years when it is high. 

This Appendix considers the problem of deriving optimum patterns of tax 

exeoption spreads from forecasted budgets of future production. The 'Exact' 

algorithm, described in Section 2, was used in the Wairoa stuqy to obtain 

near-optimuo spreads. It will be noted that this algorithm cannot accommodate 

changes in interest payments. Such changes would, of course, occur whenever 

the tax changes implied by the exemption spreads, alter overdraft. That is, 

the algorithm assumes that the interest payments made in the 'before-spreading' 

situation are identical to the p~ments nade after spreading. The author 

believes that this simplification did not seriously affect the solutions obtained 

in the study. 
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The probleo vr.i..ll be considered first in its exact foro, and l.c.ter in the 

absence of interest. 

Recognition of intere~t inplies the introduction of the taxation function 

·i:;o the problem, and as vvill ·'Je seen in Section 2, the r es ulting conputations 

can become burdensome and vir~ually necessitate the use of an electronic 

computer for their solution. If interest is ignored, the r esulting 

:Approxinate Problem1 avoids cooputation of taxation, and a r elatively siople 

algorithm is available. 

This problen is . 
' 

find ~on-negative nuobers c ,c2, ••• ,c , such that: 
1 n 

sub ject to 

and 

and 

e.nd 

Hhere 

n 
PVJ.. = L.: f( t . 

J • l 
l=1 

i 

c . )di 
l 

nin 

c .~~ gJ.; i = 1 ,2, ••• ,n; s. = 0 if j ,< 0 
1 . J 

J= i-4 
k k 

£ c. .....< ~ s. 
. l "=1 J l=1 J-

s . >,. 0 
J 

s. j 
J 

= 1,2, ••• ,n 

k = 1 , ••• ,n 

-- 4, is the expenditure incurred in year 

( 1. ) 

( 2) 

(3) 

(4) 

( 5) 

j 

' 
that is claimable as a tax exemption in 

any of the years j, j + 1 ' j + 2, j + 3, j 

c. i = 1,2, ••• , n, is the amount of spreadable exenption that is 
l claimed in the year i, 

t. . i = 1,2, ••• ,n, is the taxable incooe in year i if c. = o, 
l ' l 

+ 4p 
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f(t. -c.) is the function£/ expressing tax liability in the 
~ 1 

year 

i in terms of taxable income (t. - c.), 
1 1 

d is the discount rate, 

r is the interest r ate expressed as a decimal, and 

PVt is the present value of tax paid to the end of the nth year. 

An algorithm for this problen is now discussed. Since the procedure is 

unsuitable for use on desk calculators, only the principles are presented. 

The algorithm begins by setting 

c. = s. i = j = 1 ,2, ••• , n- 4, and 
1 J 

c. = 0 ; i = n - 3, n - 2, n - 1, n. 
1 

(6) 

(7) 

That is, none of the potentially spreadable tax exenptions are spread forward. 

A~ unit, ~ o, of spreadable tax exemption is now defined, and an iterative 

procedure is initiated. In the first iteration, attention is focussed on 

identifying the pair of years between which a feasible transfer, 0, of 

spreadable exemption, would reduce PVt by the greates~ anount. Vlhen this 

pair of years has been identified, the transfer between then is actually made. 

This completes the first iteration. In the second iteration, the transfer of 

a ~~2~~~ unit, o, of spreadable exenption is considered. As in the first 

iteration, a transfer is made such that the naximun reduction in PVt is 

obtained. 

This procedure is continued until either, 

(A) No further feasible transfer of spreadable exemption can be made, or 

(n) Feasible transfers are possible , but none of them would result in a 

reduction in PVt. 
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When either of the conditions (n) or (B) is sntisfied,the required solution has 

been found. It nay be noted that the algorithn is paranetric. That is, the 

algorithn automatically provides optimun solutions for~ values of total 

exenptions between zero and the value corresponding to (A) or (B) above. 

The basic steps in the algorithm are now considered in greater detail. 

Clain all spreadable exenptions in the earliest possible year, as 

illustrated by equations (6) and (7). 

Step_~ 

Identify the pair of years betHeen which a feasible transfer, 0 , of 

spreadable exemption >fill result in the maxinun possible reduction in PVt. 

That is, exanine in tum the effect on PV t of transferring 0 fron ~~h 

s j -~ 0 ; j = 1 , 2, ••• ,n - 4-. The procedure for exanining the effect of a 

transfer fron the jth year is: 

( i) Evaluate 

= f(t.- c.) dj , and 
J J 

= f(t ) dj+k 
j+k - 0 j+k 

where PVt. and PVt are the present values of tax payable in the jth 
J j+k 

and (j + k)th years respectively. 

(ii) Now nake ~ transfers of spreadable exemption such that 

(8) 

(9) 

c 1• = c . "" 0 , and ( 1 0) 
J J 

Hence obtain PV 
t'. 

J 

and PV 
t•. k 

J+ 

( 11 ) 
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(iii) Since a transfer from s. can be accepted by any one of c. k k = 1,2, 
J J+ 

3;4, it is clear that the four possible changes in PVt are given by 

- PV I ) - (PV I - w ) ; k = 1,2,3;4· t. k t. t. 
J+ J J 

( 12) 

where bj+k is the change in PV t that would result frcm a transfer at: 

0 from the jth year to the ( j+k)th year. W t would be reduced when bj+k > 0. 

(iv) Thus the maximum recuction in FVt provided by a transfer of 0 from the 

jth year is 

B. = mox (b. k) ; k = 1,2,3,4 b. k > 0 
J k J+ J+ 

( 13) 

We may define B.= 0 if b. k " 0; k = 1,2,3,4. If B.= 0, proceed to (vi), 
J J+ J 

otherwise denote the pair of years between which a transfer 0 yields the change, 

B j, in PV t by j and ( j + k~') • 

(v) Record B., j, and (j + k :' ), reset all c. ; i = 1,2, .•. ,n, and s. 
J ~ J 

j = 1,2, .•• ,n- 4, to their values prior to the trial transfer, 

(vi) 1kake a trial transfer from some other year. 

Step 3 

When trial transfers have been made from all years satisfying sj ~ O, 

locate 

M = m~ Bj ; j = 1,2, ••. ,n- 4 (14) 

(Note that we may regard B. = 0 if s. < 0). If M = 0, condition B is satisfied, 
J J 

and the required solution has been found, but if M > 0, denote the yeer associated 

with M by j'~ . A transfer, 0, of spreadable exemption, will give a maximum re­

duction in PV t if the transfer is made from year i' to year ( j;:: + k':'). Hence, 

make the following ~rmanent changes: 

( i) Reduce sr· by o, 

( ii) Reduce c ... , J .. by o, and 

(iii) Increase c ... . k '· by o. J"'"+ ... 
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Now return to Step 2: and iterate Steps 2 and 3 until either condition 

(A) or condition (B) abov6, is satisfied.~ 

This problen is specifieC.. by equations (1 ), (2), (3), (4), and 

d = 1. ( 1 5) 

Equation (15) defines PVt ac the aggr~~~ tax paynent over then- year 

period. In this problen, it is convenient to replace the synbol PVt by T. 

It is interesting to note that v.r.dle the 11\.pproxioe.te Probl e1C1 1 will yi eld 

only approxinate solutions 2/ when inte~e st ra~s ar e positive, it will provide 

an exact solution if the rate of interest is zero. 

The taxation function is progressive, hence aggregate taxation will be 

miniDised if spreadable exemptions are allocated so that the maxinun t axable 

incone in any year is oinioised. That is, a good start to the solution of 

the approxinate problen ~~be obtained by re~~acing the objective (1 ), 

with a Dininax objective: 

T =Din max f(t.-c.) c. ~ ~ ~ 
~ 

However this approach is not considered here. The following e..lgori thm 

for the 'Approximate Problem' bears sane resemblence tb sane algorithms for 

the Transportation Problen. 

The al go rithm described here starts fron an initial ~olution in whi ch 

c
1

, c2, •••, en= O, thus ~~~ing (1) subject to (2), (3) (4), and (15). It 

then proceeds by reducing the greatest taxable income to the level of the second 

highest taxable income by naking appropriate clains on spread:able exemptions. 

This process is r epeated until nll spreadable exenptions have been allocated, 

at v1hich point the required solution is obtained. 
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The al gorithm is suitable for oonputation on a desk na chine , and a 

convenient t ableau f or use wh en conputing is shown in Table I. 

In the t abl eau, the annual spreadable exp enditures ar c ent er ed in the s 

rovv, annual taxable incol!le s occupy the t-c colUI!ln, and k .. represents the clail!l 
l.J 

made in the ith y ear froD spreadable exenptions associa t ed with expenditure 

incurred in the jth y ear. It is cl ear that, in the not ation of Tabl e I, 

and that 

v7hen 

n 
c. = L: 

J.. j=1 

k .. = 0 
l.J 

k .. 
l.J 

i = 1 ,2, ••• ,n 

( 1 7) 

eonputation proceeds as f ollows: 

Construct an initial t abl eau in which 

c. = k .. = 0 
J.. l.J 

i, j = 1 ,2, ••• , n 

Direct att ention to th e t-c ooluon. 

Find M = !!lax (t. -c.); i = 1 , 2, ••• ,n, and identify all elements in 
• J.. J.. 
J.. 

t - c which ar e equal t o M. Denot e t hese p elements ( 1 ~ p ~ n), 

by (t-c) ; n = 1 ,2, ••• ,p. l!l 
Identify the l ar gest non-negative §/ 

el enent not equal t o m, in t-c. Denoting this el ement by (t-c)~, 

conpute D = M-( t-c )':· o If D = 0 (that is, if p = n) prozeeds to 

Step 3, othe~;ris e go to Step 4. 

If all non-negative elel!lents in the t-c coluon ar e equal, arbitrarily 

[l. s si gn t o D o finit e v~luc equ·ai t o or greater than the l a rgest 

el ement in the s row. Proceed to Step 4. 
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It is clear that we wish to nake claims from the s. that will..reduce 
J . 

· each of the (t-c) by an amount equal to D. 
m Moreover, if spreadable 

exemptions are insufficient to allow such a reduction, we wish to 

find the amount .Ri' ( 0!~ ~D) by which all the el en en t s ( t-c) nay m o n 

feasibly be reduced. A conservative estimate of R>;' , denoted r , may -- ----...::0- m n 

be established by conputing the individually feasible reductions,R . 
D 

as m is successively set equal to 1 ,2, ••• ,p, and then computing 

r = min (R ) m m n I!l=1,2, ••• ,p. 

Computation of each R may be facili te.ted by use of a ·'trial clains 
m 

tableau~.. This is initially identical to the tableau discussed in 

Step 2, except that it includes a swamation row whose typical element 

S. records the sum of claims made from s., 
J J 

Table III is an exanple 

of a trial claims tableau. 

Computation of a representative R is now considered, For 
m 

convenience, suppose that the elenent of interest in t-c is (t.-c.). 
J.. J.. 

The steps in computing R are: 
m 

(a) From the trial tableau, select the coluon q such that 

q = i-4 

= 1 , ~nd increase k. in the trial tableau by 
J..q 

an increment equal to D. 

(b) Compute S 
q 

1\n = D. 

n 
= L: 

i=1 
k. 

J..q. If S ~ s , it is clear that 
q- q .. 
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(c) If, however, s > q 
s q' t wo al terne..tive procedures arise. 

If q = i, set R = D - (s - s ) and reset S = s • m q q ' q q 

If, on the other hand, q < i, compute u = s - s q' q q 

reset S = s , and reduce k . by U • Now transfer attention to the q q lq q 

column innodiately to the right (that is, !£~~ q by 1) and 

increase the (new) element k. by an increnent equal to U • 
lq q 

(d) Return to step (b) and continue until R is found. 
fJ 

Find r from equation (18). 
n 

While r is the naxinum feasible 
m 

reduction of a particular el enent, (t-c) , when all such elenents 
m --

are r educed by their feasible DI".Xi mtms , it could possibly take a 

higher value when all (t-c) ; 1 ,2, ••• ,p, are reduced by an ~ount 
m 

equal to r • 
D 

Thus r is a conservative, but 1 safe 1 estimate of 
m 

R *. m 

Returning now to the original tP.bleau, sequentially reduce the 

( t-c) ; n = 1 , 2, ••• , p, by r • n m 
This can be done by using a 

method essentially similar to that described in Step 3 (a), (b), 

(c), and (d). Finally reduce each of the elenents s ; j = 1 , ••• ,n, 
m 

by the sun of the new clains made in the jth column. 

Inspect the s rowo If s
1 

, s2, •••• , sn = 0, the r equired solution has 

been found. 

Hm-vever, if s
1

,s2, • •• ,sn> 0, exanine the s row further and if: 

(i) s = 1 
0; exclude ( t

1 
-c

1 
) fron further coapu t a tions, 

(ii) s1 = s2 - o, exclude (t
2
-c

2
) from further computations, 

(iii) s = s2 = s3 = o, exclude (t
3
-c

3
) fron further cooputations, 

1 

(iv) s1 = s2 = s3 = s4 = o, exclude ( t4 -c4) froa further computations, 

(v) sj = sj+1 ·- ~j+ 2 = sj+) = sj+4 = 0; j = 4,5, ••• ,n- 4, exelude 

(t. - 0. ) i = j + 4, froa furth er conputations. 
l l 



It is clear that any el enent of t-o conforning to these conditions is 

irreducible. A convenient way of excluding such eleoents froo 

cooputations is to suppose that they take a tenporary negative 

value. Since no E~~~fide eleoent in t-c can be negative, this 

will effectively exclude irreducible eleoents froo further 

cooputationse 

A nuoerical exaople appears in Table IIn The conputations necessary to 

complete the first iteration are given in fullo The 'trial clains' tableau 

appear in Table III and the outcor1e of the first iteration is sunrw.rised in 

Table IV. Finally, the solution to the probleo, obtained after four 

iterations,is given in Talle Ve 

First Iteration 
-~ .... -~ _ _,..,_........, __ 

Table II swnmarises the situation where 

c. = k . . = 0 
J.. J..J 

By inspection, M = 1 ,600, and p=3. That is, there are three 

eleoents in t-o of oagnitude 1 ,600. 

Then ( t-c)'~ = 1 ,400, froo which D = 1 ,600-1 ,400 = 200. 

Since D 0, we oay proceeds to Step 4. 

Refer now to the trial claims tableau appearing as Table III. 

This is ori ginally identical to Table II, and modifications are 

shown by crossing out superseded el eoents G 

Let the p M-elenents in t-o be designated by their row nuobers; that 

is, (t-c)
4

, (t-c)
5

, and (t-c) 7 ~ 

k
4 

by D = 200. Then 

Dealing first v.Q th ( t-c )
4

, increase 

s
1 

= o + o + o + 200 + o + 0 + 0 = 200 .. 
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s
1 

< s
1 

, and hence R
4 

::: D = 200 

Proceed now to (t-c)
5

, and increase k
51

by D = 200. Now 

s
1 

= o + o + o + 200 + 200 + o + o + = 400 

Thus s
1 

; · s
1 

, which is infea sible. 

Henc e conpute 

= 400 - 300 

= 100 

r eset s
1 

= s
1 

= 300, and r eset k
51

• 

Tha t is, 

= 200 - u 
1 

= 200 - 1 00 

= 1 oo. 

Continuo 1y increasing k
52 

by u
1 

• 

Hence , 

s2 = o + o + o + o + 100 + o + o + = 100. 

Thus s2 > s 2, and hence R S = D = 200. 

Proceed now t o (t-c)
7

, increasing k
73 

by D = 200. 

Now, s
3 

= 0 + 0 + 0 + 0 + 0 + 0 + 200 ::: 200. 

Thus S 
3 

:> s3' which is infeasibl e. 

Hence cor:tpute 

::: 200-1 00 

= 100 



Now, inspection of the s row indicates that s
4 

= s
5 

= s6 = s
7 

= 0 

and thus any further clains are infeasible. Therefore 

= 200-100 

= 1 00 

=Din (200,200,100) 

= 100 

Thus a conserva tive es tiDate of the nnxinur.1 f easible reduction of 

the three M el e.!tlents in the t-o colurm of Table II is r = 100. 
Ll 

By naking th ese r eductions the tableau for the second iteration is 

obtained. This appears as Table IV. It nay be noted that, by 

conparison VIi th the initial tableau (Table II), s
1 

has been reduced 

by 200, which is the sun of neH clai ns nade in column 1 , and s
3 

has been reduced by 100, which is the sun of the new clains nade in 

colU.!tln 3. 

Inspection of tl1 e s row in Table IV indicates that further reductions 

to (t.-c.) 
J.. J.. 

i = 1 , ••• ,6, are possible. 

Further conputations are not given here , but Table V sUBOarises the 

optimum solution to the problem. 
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--,-------------------------------------~~---, 
I I 

s --71 s1 s2 s3 s4 s5 s6 • • • s j • • • sn I 
-~-t 

t-c I ! . I 
+ I : 

t~~-~~---:---:---:---~--~~~~~~~l 
~ t2-c2 I 

I t3-c3 I 

I t4-c4 I 

0 0 0 0 • • • 0 • • • 0 

t5-c5 

• 
I 

I • 
j 

I t. -c. 
]_ ]_ 

0 

• • 

• 

0 0 

• • 

• • 

0 0 0 

0 0 

0 

• • 

• • 

0 0 0 0 

• • • 

• • • 

• • • 

• • • 

• • • 
'· 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

0 

0 

0 

0 

0 

0 

k .. 
lJ 

• 

• 

• • • 0 

• • • 0 

• • • 

• • • 0 

• • • 0 

• • • 0 

• • • 0 

• • • 0 

• • • 0 

I t -c 0 0 0 0 0 0 • • • 0 • • • k n n nn 
: : l L __ J....__ _ _ ___ _________ _______ ____ _. 
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~--~-~~-;-;-T-;-T-:-T5-T6T-7J 

I Ro;T-: , 300 II ;;~~-;-~-- ! 0--: ---;--,.- 0 . 
I Nunberft~-, ~ j : ! I I -~-~ . -----~------_L __ 

I 
1 i 800 I 0 0 I 0 ' 0 I 0 i 0 I 0 

2 9oo i o I o o o o I o I o 
i I I ! ' l 

3 I 1 ,200 0 I 0 I 0 0 0 I 0 0 

4 11 ,600 0 I 0 i 0 0 0 I 0 0 

5 1 ,600 0 I 0 I 0 0 0 i 0 0 

6 1 ,400 0 I 0 I 0 0 0 ! 0 I 0 

7 11,600 ' 0 0 : 0 i 0 0 I 0 I 0 
------ ---..1.---.l. - l __ __l _ ____J ____ _j 

Table III Trial Clains Tableau for First Iteration ____ _, _____ _...,.._._,__ ·- ..,-··~--...................... 

,--~~-i--!---T -r-----r------- ,----~ 

j 1 ! 2 1 3 4 5 6 i 7 i 

w ~- i 300 ' --~-r~~,· 0 _L: --··~·- i ;;-f7l; 0 

umb:}e I : I , t 
! t-c ' __j r-- I-- I i +-----r--- ---+- : -. ! 
l 1 I 800 I 0 I 0 i 0 i 0 I 0 ; 0 I 0 1 r--,-- ; ----;- 0 -, --+-- r-o-~~: --0 -,i 
1 2 ! 90o ~~· o :,' o i o o I ' : l l I 

j -3--~-l-1-,-2o-o~: --_-o_-4._,~.1_---o~! _-_--o--il-_-.--_o ___ } _ _c:_ ! _c:__ ___ o---t 

I 4 l1 ,6oo l9 2oo ! o ! o i o I o : o ! o 

l-;-0 ,600 ; 9 ;:-r 9 7 o;-,-~7--;--r o 1 ;-T-;- I 

l-6--,! ~4~~ 1 --;-, --~~--~--;-~~--li --;--Ji 
, 1 J I I 

j7-~·-6o-o~:-~---;r;~-~~;--~-;--1i -;-1
1

· o - i 
I l I 1 0~ ! ' ! 

s s ass i s 1 oo [:~~---: ·- i --:-
1

1 --:~,~ --~---t 
499 I I 100 J 

3oo i j . I _L __ ~ 



r---7--j--:--'1---r-----, ---~--~c::IO----r----_, ____ 1 

! 1 1 1 : 2 1 3 · 4 : 5 1 6 ! 7 , 
~--1---i----4-----!-~---+---- : --J-------1 

I
I Row 

1

1 s ! 1 00 ~ 800 j 0 : 0 ; 0 

1

1 0 l 0 I 
Nunber -----l ! J 1 : I 

t-c I I i l i : 1 

r:--r-1 8~~~ ~-r--;;-r-;;-r--:--t--:- 1 0-r;;-~ 
i j 

21900 ' 0 0 0 0 0 I 0 0 I 
3 11,200 0 0 0 0 0 II 0 0 

I ~ I 
4 11,500 I 100 0 ' 0 0 l 0 I 0 0 

~ I ! I 

5 ~1 1 ,500 I 100 0 I 0 0 ! 0 0 
I l I 6 4oo i o o o o 1 o o o . 

-~- 5001~J-~~-L_I 0 _L~-L~J 

0 

-~---~~-;-! 3 !4 i-51 _6_1_7_1 
--1· -__ _j ___ i __ J.__ _ __,__ ____ 4----~~c-------l 

I I I j ! I 
Row 1 s~ 0 1 0 ! 0 11, 0 ~1 0 0 ! 0 --r-:- 1 I · Nunber 1:;-c : . · . 1 1 

1 I I ' . -- I - ------r----t-----+-- , -~-----~--
1 i ; : ' 

1 800 . 0 i 0 I 0 ! 0 ! 0 ! 0 I 0 

2 . 900 0 I 0 i 0 i 0 i 0 ,,· 0 0 I 

I I I i ! ~ i o l 25 1 o o o I o 
I I I 

1 , 1 75 200 225 I 0 0 0 ! 0 
I 

3 0 1 ,1 75 

4 0 

5 1 '1 75 1 00 325 j 0 0 

I 6 ' 1 '1 75 0 ' 225 I 0 ' 0 I 

I 7 11 '500 I 0 i 0 I 1 00 I 0 ! 
I ! I I I • ---------~-...___...._.,__ ___ ....._. ____ .:.._ _______ . _____ _ 

0 0 0 

0 0 0 

0 0 0 
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Footnotes --
1. See: ~Farners Tax Guide' :• :r!~~~£1illl!.,Inla~evenue Departnent 

~P..li~.:H.2!J:_LR~f2_g, p.20 ,, Governnent Printer, Wellington. New Zealand, 

1 966. Itens which qualify for expenditure spreading include: clearing 
A 

land, establishing and inproving pastures, 

cheoical fertiliser, drainage, soil-erosion control, 

weed and pest eradication , f am roading, farm water ·supplies, 

airstrip constructi on, and fencing. 

2. In practice the taxation function i s linear for taxable incones less than 

£500 and greater than £3 ,600, but comprises thirty-one linear segnents 

for taxD.ble incooes between £500 and £3 ,600. If the last naned part of 

the function i s estinated as three quadratic functions, the tax li.ability 

T. when t axable incone in the i th year is (t. -~ c . ), is given by: 
~ ~ ~ 

T. = .21 Ox. - 15.600 
~ ~ 

0 .$. X. < £500 
~ 

2 = 6. 90314-1 +· o1 08739x. + ., 00011 2x . 
~ ~ 

2 = 2.,3241 20 + , 204277x. + .o000056x. 
~ l 

= l 03o 994030 
2 

+ ~218800x. + .000062x. 

= 1036o900 + o675x. 
J. 

3. An appropri ate unit is £1 c 

~ ~ 

X.~ £3,600. 
~ 

£500~ x.<£900 
~ 

(R
2 = 1 .000000) 

£900~ x. (, £3~050 
~ 

2 
( R2 = 1 .. 000000) 

; £3,050~x.< £3,600 
l 

(R
2 = 0.999780) 
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~. It is interesting to note that another approach to the 'Exact Probleo 1 

would involve initially setting the interest rate, r, at a 'very high 

level', thus obtaining an optimuo solution that is shown by (6).and (7) 

Parametric reduction of r would then generate successive optinun solutions 

vdth nore spreading occurring in each one. This could continue until 

an optinum solution was found for the interest rate associated vath a 

particular problen. 

If we set r = 0, then lExact Problen' is, of course, identical to 

the 1Approxinate Problem' that is described in Section 3. 

5. When interest rates are recognised, it becooes relatively less profitable 

to spread expenditure forward. Thus when interest rates are positive, 

the 1Approxinate Problen' will tend to give 'solutions' that overestimate 

the spreading required. 

6. The condition of non-negativity is necessary because, as explained in 

Step 6, irreducible elements of t-c are excluded fron consideration by 

tenporarily assigning them negative values. 
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APPENDIX G 
-~ -

BUDGETS FOR CASE DEVELOPMENT PROGRAMMES ------- --=-~..-.-- ~_.,-

This Appendix contains the budgets upon which the case programme 

evaluations in Chapter 7 were based. Most of the budgets nere developed from 

farmers' accounts and records, but in some instences forecast budgets were 

required. In the latter case, the budgets were drawn up by the author, often 

with the co-operation of the farmers concerned. The costs and prices used in 

the budgets conformed tc the assumptions stated in Section 7.21. 

The budgets are self explanatory, although it should be noticed that 

interest is not included. This is because interest was actually calculated 

during the course of o~tch evaluation. (See Chapter 6, Section 6. 723 for an 

example calculation of interest). 

Budgets for the Base Year, each year of the Development Period, and the 

New Equilibrium situation ,are included for each programme. 
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--------- Base L-~==--~ev~~~;rn_:::_Pe=od -~~-=r---
y ear ;. 1 f 2 t 3 

1 
4 ! New 

I Eqbm. 

lrncorne ! I ~ 

=:~;old 725 1 ,168 1 ,560 j 1 ,822 11 ,&,.0 ,~ 1 , 840 ~ 
~~~-~~- ~::___- 6~1 . 1 ,629 j __ 2,045 I 2,~~--- 2,384 l 
~~· 1 448_L1 ,&,.;:: ~.J..1Jl2...1_.-w&z_~.224- __ j 

! ! ~ 
Q~h~~~~ . l 1. 

Stock Purchased 215 857 955 985 940 I 940 1 
Fertiliser 675 758 765 51 0 j 51 0 1· 

New Fencing 600 

Seed 

Weedspray 

Cartage 

Shearing 

Stock Health 

Fuel and Oil 

Fodder (hay) 

Repairs and Main 

Electricity 

Rates 

Insurance 

Administration 

25 

136 

139 
20 

135 

18 

29 

27 

62 

: ;~ : ;~ 1 :~ 1 :~ 1 :~ II 
1 51 1 95 230 227 227 

77 103 11 5 1 20 1 20 

140 145 150 150 150 

80 80 80 80 80 

192 258 287 300 300 

25 30 35 35 35 

30 30 30 30 30 

30 30 30 30 30. 

60 60 60 60 60 
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~-----------~----~--~:~o;::~~;---T--1 y::; 1-I~~-1-~~TTi New 

Inc~ ----- - -t-+_!~:_ 
Wool Sold 1,945 111,912 · 2,188 2,.314 2,585 2,~~~ ~~,873 l' 

Stock Sold I 2,135 2,531 2,261 3,421 3,022 4,124 i4,124 

1:;-~~~;::;;-;,;:;;:-_l ~.oool4~1:·44: ~735 ~,6o7~.:?7 ~6~-~7--j 
~£~ E~ndi~ l 
!wages 

!Stock Purchased 

!Fertiliser and Seed 

Cultivation Contract 

Scrub Cutting 

New Fencing 

j Tracks and Dams 

Water Supplies 

Fuel and Oil 

Cartage 

Shearing 

Repairs and Maint. 

Electricity 

I Accountancy 
' 

I 
Rates 

Insurance 

175 

105 

50 

100 

225 

170 

11 5 

60 

60 

65 
30 

330 

1 ,593 1 ,073 

574 501 

89 . 364 

250 

52 

700 

100 

130 83 

229 237 

1 65 1 71 

78 136 

62 71 

60 60 

65 63 

47 25 

384 264 

58 . 

300 

760 

371 

550 

981 

370 

300 

830 

378 90 

399 

850 1,050 

58 

90 

394 

760 

536 

350 

310 

78 

60 

68 

22 

399 

242 200 

355 370 

367 395 

551 1 65 
80 85 

65 65 
65 65 

38 40 

482 485 

370 

300 

830 

90 

200 

370 

.395 

165 

85 

65 

65 
40 

485 

lWorking Expenses 

New Plant and 
Machinery I 1 5 1 2 582 20 20 
--.... ---·-----· i-l -~- ....lo-.-.-::o~~---------=- ......,.,..... _____ _ 

Total Cash 
1 ~ I l f I Expenditure I 1 

~~:._:::_::rest)·----.;--1-'~-?0 3,778 3,848 _ _:;,999 6,268 3,090 p,~_j 

L:§£ __ ok-DeErecia~~2...: ___ _... ___ 2_3~0~3-2031 306 I ~ 300 J 



~----~:::-c--- Devel:;:;;;eriod I:·~ l_ _1_:~_:_ ~- 2: [ 3_1 --~- s_ 6 L 1 

1 I 1 I . I I 

Wool Sold j2,667 2,795 2,713 3,170 . 4,633 · 5,112 5,681 6,311 

~~m;ash 2.: 16 ,4~341 17,1 6918,869 l 9,42611 0, 80411 2,376 

I£§"!'.!)!~ I I I 
Stock 
Purchased 

Wages 

Fertiliser 

Scrub Cutting 

Cultivation 
Contract 

New Fencing 

285 
50 

555 

1 Fuel and Oil 275 
Cartage 50 
Car Expenses 110 
(faro business) 

· Shearing 

Working 
Expenses 

Repairs and 
Maint. 

l Electricity 
1 

Accountancy 

Rates 

Rent 

New Machinery 
and Plant 

1 4oo 
I 
:1 • 

! 275 
I 

205 
50 
60 

193 
93 

30 

150 
605 
248 

1 ,875 
310 

247 
60 

114 

412 

308 
50 
60 

193 
93 

30 

1 ,818 

723 

1 ,920 
360 
260 
60 

125 

426 

299 

220 
50 
60 

1 93 

93 

30 

480 
756 
623 
400 

630 
760 

855 

840 
465 330 
300 320 
65 70 

138 150 

465 
62 
60 

193 
93 

35 

556 

413 

280 
65 
60 

193 
216 

35 

540 
760 

1 ,1 85 

1, 250 
840 
350 

73 
150 

653 

455 

295 
65 
60 

193 
216 

45 . 

450 
760 

1 ,215 

875 
600 . 

350 
84 

150 

737 

494 

310 
70 
60 

1 93 
216 

45 

750 
1 ,ooo 
1 ,1 85 

300 

750 
300 

3601 
93 

150 

828 

518 

330 
70 
60 

193 
216 

50 
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r="'"~--~-=-----=---.:z.~-----G:II-----=- --=---------~--' L __ ~::_opment Period _ J New j 

l
'woolSold 6,831 · 7,259 Ll 7,819 8,156 8,23818,238 

r~~~~~~- _ ~~7,86~- 8,2~!_ 9,253 9,445 9,445 ! 

~ Gross Cash Income 114,111 115,1 23 j16,o86 ~ f17 ,683 17,683 I 
~~c=-~~-___...,--CII----ra----..,_,. I 
f~~.~.J;~l2~~£?J~ 

I Stock Purchased 

l Wages 
I 

! :Fertiliser 

j Scrub Cutting 

j Cultivation Contract 

I new Fencing 

I Fuel and Oil 

I c . j artage 

l
i Car Expenses 
I (far m business) 

! Shearing 

1

1 
Working Expenses 

Hepairs and Mainto 

i El ectricity 

Accountancy 

Rates 

:2ent 

new Machinery and 
Plant 

645 
1 ,ooo 
1 ,81 5 

1 ,1 25 

360 

103 

150 

91 9 

542 

340 

75 

60 

193 

216 

50 

645 
1 ,ooo 
1 ,81 5 

370 

109 

150 

998 

566 

350 

75 

60 

193 

216 

660 

705 

1 ,ooo 
1 '71 0 

370 

11 5 

150 

1 ,o69 

585 
350 

75 

60 

193 

216 

60 

600 

1 ,ooo 
1 '71 0 

370 
122 

150 

1 ,1 39 

615 

350 

75 

60 

193 

216 

60 

600 

1 ,ooo j' 
1 , 71 0 

- l 

370 

1 22 

150 

1 ,1 83 

615 

350 

75 

60 

193 

216 

760 

600 

1 ,ooo 
1 '71 0 

370 
1 22 

150 

1 ,1 83 

615 

350 

75 

69 
193 . 

216 I 
60 j 

New Buildings 

Table Mo rtgage 

I Repayments 525 525 525 525 525 525 

. -~otal~:~-Exp:~~:e I - ~---~ J -T---·-
L~~~c::_:~:=rest) l 8,2~-~~_2.:_~~ 7,985 j 7,329 l-7 ,329_ 

I B:£~-~~~~112!! ~0 [_ ~~865,1,2~~--~J 
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~ble G.o4 Bud€)et~-~~!:!~:eg~E£~s~anne .~Y 

-,, ----~--;:~--~~~--~ New I 
1 I Year -1--2T3J-L;:"" 51---~6-~~ EqbmJ 

I r:~~- -- ~~-~ ~-- , ~--T~ I ~-~ 
I I 

Wool Sold 5,037 5,050 5,383 6,115 6,002 6,337 7,250 7,259 · 

I Gross Cash I · 1 j j 1 j 
L_:~~~: __ _i.1 2,54~- . 9,~=:_c,37~_ 1 1 o,o2~ 16,284 , 13,355 :::-~o6~~J 
. I I ' ! ' i 

9.~~h i I I I 
E)~~~~ I I i ! 

Stock j ! 
Purchased 525 375 240 390 540 1 ,260 675 675 :

1

j 

Uages 2.,145 2,259 2,256 1,66911,999 1,853 1,910 1,910 

· Fertiliser 
and Seed 

Cultivation 
Contract 

Wa ter Supply 

II New Fencing 

Scrub Cutting 

Fuel and Oil 

Cartage 

Shearing 

Stock Health 

Repairs and 
:Maint. 

525 1 ,1 59 

648 872 I 
37 147 
20 11 

266 432 

929 1 ,064 

144 368 

378 249 

1 ,632 2,017 1 ,267 1 ,235 II 

574 -1 
758 I i 

322 

1 ,071 

405 
8 

539 

928 

277 

249 

87 

1 ,538 

487 

11 

525 

993 

311 

861 

- I 

636 200 

11 1 2 

407 500 

1 ,250 1 ,250 

310 310 

894 850 
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~---~~; ~=-~ -~-~~eveflo;mj~y:er~:;-~--5~~ New--~ L j_ l , t Eqbm. 
I ------- -----r-......1.----l- ! --- I _.~ ____ _ 
1~ ! I 
!Wool Sold 1,481 1,605 ,2,067 2,435 . 2,802 3,179 3,179 

I ~~~~---~469 ,2:!_47 0.:33 2,189 2,368-~34 3,434 I 
r::~:_t::~ Incone _ ! 3, 950 14•::2 14:3!:_0 I 4~~ 5,1 7~~01~~:~~ 
~~~pen~i ttl!:~ I I I 

50 100 190 190 I Stock Purchased I 1 75 I 60 

I Fertiliser I 
150 

452 833 1 ,01 5 

457 

1,160 1,085 

Seed , 

Cultivation Contract 

Scrub Cutting 

New Fencing 

Bush Felling 

Fuel and Oil 

Cartage 

Car Expenses 
(farm business) 

1 Shearing 

I Repairs and Maint. 

Electricity 

Rates 

Insurance 

90 

95 

51 

190 

73 

52 

86 

25 

- I 32 
100 . 225 

11 5 

108 

288 

253 

208 

59 
86 I 

33 

11 0 

120 

157 

202 

24 

61 

86 

26 1 

624 

- 1 ,31 3 

1 25 1 68 

115 117 

97 

292 

81 

65 

86 

28 

100 

441 

53 
68 

86 

65 

375 

120 

130 

1 oo r 
500 I 
so I 
75 ~ 
86 

65 

Working Expenses 1 58 11 5 

1 

1 69 

1
~ 1 23 94 95 

1 

120 

130 

100 

500 
80 

75 

86 

65 

95 

New Machinery 555 - - ~ - - ! r T~~~~:re - i - . i -r-r- 1~ ~-;-~ 
( excl. Interest) l 995 j1 ,980 1 1 ,557 I 2,1 20! 4, 733 2, 976 2, 526 

1 
~~:~~~~ _[_ 225 j ~~o ·] ~~-~68 j ~ I -;;-[--;;---
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APPENDIX H 

THE EFFECT ON TAX OF SPRELDING EXEMPI'IONS NK'L'R.-OPTIMA.LLY 
--. :II __ ..a __ ._,_,_,....~~..,..,.--_,.,_~c::::o--=:o~------

The current legislation that allous the spreading forward of tax 

exenptions associated with farn developnent expenditure, is explained in 

Section 7. 224. 

Appendix F contains an algorithm for obtaining near-optimun patterns of 

spread (that is, patterns which approach the minimun sum of discounted tax 

p<J.yments). This algoritho wa s used in the analysis of the Case Development 

Programme s, and the r esults of some of these conputations ar e presented here . 

The results are noteworthy because they, 

(i) emphasise that considerable overall tax savings can result from 

spreading exer.1ptions, and 

(ii) illustrate the effect that spreading exe~1ptions has on 

individual tax payments. 

Wherever neg~!i~ taxable incomes occurred even after exemptions were 

spread, edvantage was e.lso taken of the legislntion thnt allows annual losses 

(that is, nega tive taxable incomes) to be carried fonvard. This legislation 

insists that losses be written off as early as possible, and losses cannot be 

carried forward nore than five years. 

The follovling tc.bles show the outco me of spreading exeaptions near-

optimally in the Condition B analyses of the Case Developnent Programoes. In 

the tables, 'Taxable Income' is simply Gross Cash Income l ess Tax-deductible 

Expenditure; 'Spreadable Exemption' is the sum of the exemptions which mqy be 

spread forward; ·2Present Value of Taxt 1 is th e discounted sun of the tax paid 

in each of th e indicated years of d evelopment. J£ach tax payment was 

discounted to the ~~nning of the first year of developnent. 
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r-;:;:;:--:--;:;;;:-;;;::~;--r _ A;;:-;;:ding ----] 
1 Development ~------,-~------ --~--~~-------! j Taxable I Spreadable Taxable I Spreadable I 
t----j_~~.<:_ (£2_,_4~~~n <:~:::~~-1-~~ptio~ (£)__ I 
f 1 I -1 ,61 2 ! 1 ,469 I 0 I 0 

I 2 I -72 893 l 407 1 .· 3 

· 3 I 559 790 , 749 
1 

o 

4 1,211 535 1 930 I 515 

6
5 ., 1 ,260 535 fi 895 . 0 

I 
1,312 535 930 115 

7 1 ,328 535 i 928 0 I 8 1 ,328 535 I 928 I 0 ' 

L£_ I ::~~ __ j_J~! -~-1 ,:!! __ j ___ £__j 
!Present l I J 
I ~~(£)~ j_ __ ~78 __ L __ ~---·· - . 

!ill!L Eo 2_§.Er!:~itUg E~mpti~ill_Q.~~E!.'ogr~lnf!l..!2-ll. 
,-___....._~ ~-~------,_.. ___ ........_ ____________ ._.l 

' Dev!~~~m~~t ~~--~~~ Sp:::=~~- J __ ~:_, Spr~~-----
1 Taxable 1 SpreadablD Taxable f Spreadable J 

---- J I~=~ ~emption (£) j ~~ne (£) ; Exe~~~ (£) _ _j 
1 1 349 f 965 

1
, 1 ,314 , o 1 

· 2 342 ; 1 ,665 1 1, 693 264 r 

3 472 2,440 ! 1 '763 9309 !! 

4 -515 2,520 1 ,705 

5 3,313 830 1,937 o 1 
l 6 3,473 830 2,263 830 ! 
I 7 3,571 830 2,620 170 I 

1 8 3,627 830 2,627 o 1 
t 9 3,627 83o 1 2,997 o j 
I 1 0 3,627 I 830 i 3,267 ' 0 i 
~~---....1.-3,627 _j__~o l. 3,327 _ ___L __ ~ ____ _j 

IJ~:~:>~ j ___ ~~ I --~:~ _____ j 
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~:::-c-B:_:ore x;a;~g --::-_ ·1 Af~;;~;-==== 
Developmen:l. Taxable ESpreadable Taxable JT Spreadable j 

Income (£) Exemption (£) Income (£) Exemption (£) I 
L_._. ____ ...., . - --=------~ __.,. ... ~--- ----~---~ 

I
I 1 682 I 2,433 I 1 ,883 . 1 ,232 

2 :1 ,634 2,895 1 ,261 0 

I 3 1 ,1 77 1 ,488 2,263 388 

4 2,185 2,025 2,329 

5 1 ,437 3,275 2,607 

6 3,344 2,690 2,813 

7 4,419 2,535 4,~63 

8 5,778 2,940 4,263 

9 7,567 1 ,81 5 4,263 

10 8,523 1 '71 0 7,533 

11 9,509 1 '71 0 9,509 

1 2 1 0,1 39 1 , 71 0 1 0,139 

1 3 0,139 1 '71 0 10,139 

14 1 0,1 39 1 , 710 1 0,139 

j_ 1 5 1 0,139 1 '71 0 10,1 39 

16 I 1 , 7'1 0 -t10,139 ,1 0,139 
-=-__, _ __..1., 

Present l Value of 21 '706 1 9,236 
Tax (£) 
~-~ ---
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~~~~...§E.t~~dinB_ S)~empti~~i!L,~~e>ra~!_Y 

r~-;~-T---B;f~;;s;:;;:din;--~ Aft;; Spr~~;-~-~ 
I Developnent r--'""Taxable!---sprea:crao:re~ axa"b:te'~j SpreaCiaoie- ·. 
: i Income (£) . Exemption (£) Income (.s) 1 Exemption (£) 
L--~ -~-~ ~------L-=-=-..~--..-~~-------

1
: 1 I 850 t 3,239 I' 4,060 i 29 . 

I 2 1 5,522 I 1,498 ' 4,313 1,497 

' 
4
3 3,849 .,~ 92o 4,269 500 

7,330 3,430 4,909 3,430 

5 
6 

7 
8 

9 

1 , 721 

5,028 
7,806 

7,806 

7,806 

7,806 

I 
l 
I 

4,793 
2,661 

1 ,435 1 

1 ,435 

1 ,435 

4,031 

4,318 

6,206 

7,806 

7,806 

7,806 

2,393 

2,661 

1 ,435 

1 ,435 

1 ,435 

1 ,435 

fr
-;ear of --Befc;re Spreading --~T--Af"t;;g;;;-;ding ~-: ~ :~] 
Devclopmentj~-Ti~IT~~~~-TaxaE~~Sp~ e~ 

Income (£) 1 Exemption( £ ) ! Income(£) · Exemption( £ ) . 1 ! . ____ .......,. -----,--=--=-------~~-=- _ _,_.. -- ~ 

· 1 I 2, 64 7 1 1 oo ,. 2 , 64 7 1 oo 
. J 

2 1 2,368 452 • 2,368 · 452 . 
3 2,236 1 ,058 2,269 1 ,025 

4 176 3,441 2,269 1 ,338 

5 3,338 1 ,535 2,847 1 ,514 

6 3,847 1 ,535 3,233 1 ,535 

7 3,847 1 ,535 3, 247 1 ,535 

8 3' 847 1 ,535 3,447 1 ,535 

r;:- 9 _T 3.~~7 _ _....:.=-~--- 1 .535 

1Present I 
l}~J£lf ---- 4,816 __j ___ , --~: __ _;_ ___ • 
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APPENDIX I 

FLOW DIAGRAN OF AN ALGORITHM FOR OBTAINING 

BREAK-EVEN LEVELS OF I NDEPENDENT VARIABLES 

IN A BUDGETARY RESPONSE FUNCTION 

The pr oblem i n Section 8,543 of Chapt er 8 r equires the s olution of a 

four-variable s econd- order polynomial f or any one of x1, x2, or x3 un the flow 

diagr am, the 'sol ution' variabl e is annot a t ed x*; the remaining two of these 

three variabl es ar e assigned t empor ary constant values ), while x4 (Minimum 

Owner's Drawings) is assigned a value which is itsel f dependent upon the value 

of x*. 

The algorithm initially s et s x 4 a t its maximum allowabl e value (in the 

pr obl em consider ed in Chapt er 8, this is £2,000). The polynomial is then 

solved f or x*. If r eal r oots exist, the 'most r easonabl e ' r oot is s el ected 

and x* s et equal t o it. From a budge t of the Bas e Year, Bas e Year Owner's 

Dr awings a r e t hen comput ed , and x4 is s et equa l t o them, The pr ocedure is 

then r epeat ed, us ing the new value of x4, ther eby ob t aining a new value f or x*_ , 

whi ch in turn can be us ed in finding a further va lue f or x4• I f this pr ocedure 

i s carri ed on for a sufficient number of i ter ations , succes sive estimations of 

x* will be come 'very s imilar'. 

va lue - the r equired s olution. 

That i s , x* will t end t o assume a cons t ant 

In pr a ct ice , the a l gorithm is t erminat ed 

when the diffar enc e be t ween succ essive values of x* i s l ess than an ar bitrarily 

s et ' a llowable maximum' (annot a t ed by Din the fl ow di agr am). 



I. 2 

READ coefficients of function 

t 
I I 

I READ identity of x* ) 

t 
( '\ 

READ constant values of ) \ remaining two variables 
/ 

+ 
Sot x4 to its upper limit I 

t 
( REi\.D value of D ) 

t 
Set x* * = + 00 I 
t 

Solve for x* 

t· 
I 

) 

-·\ 

I /~;:;""- ,-----------. I 
( ~eal )_.-N.o-( PRINT :'No Break-even Level' ~-1'----· 1 

~:s I 
i 

PRINT the r oots \ 1 

------~---------i t 
Set x* equal to 
the 'most reasonable' 
root (using sense switch) 

~)-+-.-------.., 
\_ greate;/ Yes I Set x** = x*~------
~~;~ . -

L 
I '\ 
\ PRINT x* ~ -------
' . 

I 

I 

t 
Set x4 = Base Year 

Owner's Drawings 

+ 
Compute Base Year 
Owner's 
Drawings* 

_______ ,_,., __ j 
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APPENDIX J 

BUDGETARY FUNCTIONS AND RESPONSE SURFACES 

This Appendix is intended to define the nature of budgetary functions 

and response surfaces, to discuss the methodology of their derivation,and to 

outline their more obvious applications in farm management research. 

Budgetary functions fall into two broad categories ; those that may be 

written as explicit equations, and derived budgetary functions. 

The former category is not new - as explained below, it is mer ely new terminology 

for an existing analytical technique. However, to the author's knowledge, no 

reference to derived budgetary functions appears in the literature. A 

parti~ularly interesting feature of derived budgetary functions is their 

conceptual similarity to production functions. Many features of experimental 

designs are useful in the derivation of budgetary functions and response 

surfaces. 

J.1 The Form of the Budgetar~ Function: 

In general terms a budgetary function expresses a budgetary outcome, 

R (which may be, for example, annual post-tax income, the present value of a 

stream of annual pre-tax profits, or overdraft level), in terms of the levels 

of input factors and products, and their prices. That is: 

where xi; i = 1,2, ••• ,n is the level of the ith variable factor, 

Px.; 1,2, ••• ,n is the unit price of the ith variable factor, 
~ 

yj ; j = 1,2, ••• , m is the level of the jth product, and 

Py.; j = 1,2, ••• , rn is the unit price of the jth product. 
J 

The function (1) represents a response surface in 2(n+m)+1 dimensions 
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J. 2 ResEonse Surface.Lf!~?£E.li.£iLEJguat~ 

It is clear that in many budgetting studies it may be possible to 

construct an equation such as (1) directly. In this foro, a budgetary 

1_/ function is identical to a paranetric budgetting equation. 

Of course, if all variables in (1) are assigned fixed VQlues, the 

1function' yields a 'point responset - the familiar outcone in conventional 

(that is non-parametric) budgetting. 

It is worth noting in passing that yet another foro of explicit budgetary 

function is the series of optinuo plans generated in pQrafletric linear 

programming.s/ The optimality of this type of function should be contrasted 

with the typically sub-optimal production plan implied by parametric budgetting 

equations. 

In some budgetting studies, it may not be possible to express the 

production situation in terms of one equation as in (1 ). This circumstance 

is likely to arise when the budgetary outcome, R, is associated vrith several 

years' production. Consideration of annual taxation payments, and the 

expression of R as a discounted sum of annual budgeta~ outcomes, futher 

complicates the problem. 

In such cases, it is clearly impossible to obtain response. surfaces 

directly from budgeta~ equations. 

-------~-----=-----------·~-----------·--------------~------~-------------
1 • The term 'paranetric budgettingr was coined by Candler ~17• 

2. 

An empirical exaople of the use of parametric budgetting has been reported 
by Lloyd §r;J. 

See Heady and Candler §BJ, Chapters 7 and 8. 



However, input and output coefficients, and prices may still be varied 

paraBetrically between successive computations of R. Thus, if n variables 

are varied parametrically, each computation will yield a point response for R 

in (n+1 )-dimensional space. If a number of point responses are obtained, 

efforts may be made to fit a~~~~~~~ to the points. 

Thus, the derivation of a budgetary response function involves the 

following steps: 

(i) Selection of the variables to be parametrically varied, 

(ii) Determination of the ranges over which the parametric variables will 

be varied, 

(iii) !~rio!i specification a functional model, 

(iv) Determination of the n~ber and position of experimental points 

(that is, conbinations of parametric variable levels),: 

( v) Computation of R. at each experiElental point, 

(vi) Fitting the functional model to the observed values of R, and 

(v~i) Interpretation of the derived function. If this function is not 

acceptable, an alternative (possibly higher-order) model may be 

specified, and fitted after the requisite additional observations of 

R have been computed. 

Some of these steps are now discussed further. 

Unless _ a ... Erio£i knowledge suggests otherwise, a second order polynomial 

function should be expected to provide an acceptable model of a budgetary 

response surface. If, for example, a probleB has a budge~ary response R and 

variables x
1 

,x2, and x
3

, the second-order polynomial model for the response 

surface is: 
2 2 2 

R = bo + b1x1 + b2x2 + b3x3 + b11x1 + b22x2 + b33x3 ( 2) 

+ b1 2x1 x2 + b13x1 x3 + b23x2x3 
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A reasonable objective in deternining the number and position of 

experimental points is to provide sufficient infornation for fitting the 

specified model, for a mininuo of computational effort and expense. 

Sone aspects of experinental design theor,y are useful in determining the 

experimental points. In particular, Factorial and Central Composite DesignsJ/ 

are potentially useful. 

Consider the determination of the nuober and position of experimental 

points to which a second-order two-variable polynomial is to be fitted. 

if both variables have coded ranges of ~ to +1 the follovdng Complete 

Factorial will provide the required information: 

(-1 ,1) 

( -1 ,o) 

(-1,-1) 

( 0,1 ) 

( o,o) 

(0,-1) 

Then 

( 1 , 1 ) 

( 1 ,o) 

( 1 '-1 ) 

Note that the minimum n~ber of points (that is, three) is available 

for estination of quadratic effects. 

If, on the other hand, a Central Composite design is used, the coded 

points appear as : 

( O,B) 

( ~ ,1 ) ( 1 '1 ) 

( -B,O) ( o,o) (B,O) 

(1 ,-1) 

( 0, -B) 

in which both variables have a coded range of -B to +B where the value of B is 

at the discretion of the analyst. 

-------------------~----------------------~------------------------
3. These designs are described in detail in Heady and Dillon ~4~. 
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Comparing the two designs, it is clear that, 

(i) both require nine experinental points, 

(ii) they could be expected to estinate linear and interaction effects 

with a similar order of accuracy , but 

(iii) the Central Composite design specifies five levels of each variable, 

and is therefore likely to estimate quadratic effects with more 

accuracy than the Complete Factorial, which has three levels of each 

variable. 

~~en there are nore than three variable factors, Central Composite 

designs specify f~~ experimental points than Complete Factorial Designs. 

For example, if sufficient information is required to fit a second-order three-

variable polynomial, a minimum of 27 experimental points is necessar,y if a 

Conplete Factorial design is used. Equivalent information can be obtained 

from a Central Col:!lposi te design containing 1 5 experimental points.~ 
Moreover , the discretionary allocation of a value to B (see (4) in Central 

Col:!lposite designs is potentially very useful when deriving budgetary response 

surfaces. As mentioned in the text (see Section 8.53), the r esearch worker 

I:!lus t determine subjectively whether the derived surface provides a sufficiently 

good approximation to the actual responses. In this sense, the choice of the 

value of B obviously influences the acceptability of the derived ___ ___, __ .,......_ _________ ~ __ ___, ________________ ~.---------..... -
4o In fact, the Central Composite design, with five levels of each variable 

would provide ~ information than the Complete Factorial. 
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surface. 

In short, it is apparent tha t Central Composite designs are likely t o 

be of most use in de t ermining the experimental points for budgetary response 

surfaces. 

J.33 Fitting the functi onal model 

Functional models may be r eadily fitt ed t o the observation of R by the 

famili a r least-square curvilinear regr ession. 

J.34 Interpretation of the de~ived function 

The concepts involved in determinins ·. the acc ept ability of a derived 

function, and the computational aspects of interpreting an acceptable function 

are described in some detail in the main text, §I and are not discussed further 

here. 

5. It is clear that if, f or instance, B is set equal t o 1 (that is, the 
coded value 1 in (4) each variab l e will appear at only three levels, 
with a cons equent loss of accuracy in the estimation of quadratic terms. 
If, on the other hand, B is very much larger than 1 1 the design will 
consist of a clust er of points close t o the centre a nd a series of points 
distant from the centre . Unless the slope of the surfa ce changes much 
more rapidly near the centre than elsewhere, this design will also 
provide poor estimates of quadratic terms. If it is known a priori that 
responses change most r apidly in particular r egi ons of the surface, the 
value of B can be chosen t o improve the accuracy of estimation of these 
regions. Otherwise, a trial va lue must be assigned t o B, this gives 
an unsatisfa ctory l evel of approximation, B must then be assigned a new 
value in an effort to obtain an acceptable estimate. 

6. See Chapt er 8, Sections, 8.53, 8.54, 8.541, 8.542 and 8.543. 


