
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



THE USE OF A COMPUTER 

FOR THE ANALYSIS AND EVALUATION 

OF FARM DEVELOPMENT PLANS 

by 

J .W.M. GARDNER 

A Thesis presentei in Partial Fulfilment 

of the Requirements for the 

Degree of !foster of Agricultural Science 

in Farm Management at 

Massey University 

April, 1970 . 



ACKNOWLEDGEMENTS 

The author wishes to thank Professor i'i .v. Candler for advice 

dur ing the early stages of the study , and Professor A. R. Frampton 

for advice and encour agement during the latter part of the study . 

The support of the Department of Agriculture , who financed the 

study , is gratefully a cknowledged as is the financial assistance pro­

vided by an award fro m the Manawatu Co-operative Dairy Company . 

Thanks are due to Mrs G. Ring who typed this thesis . Thanks 

are also due to the library staff for their assistance in obtaining 

references . 



TABLE OF CONTENTS 

Page 
Number 

CHA.PI'ER 1 - INTRODUCTIOl\T AND GUIDE TO THE THESIS 1 

Introduction - The Agricultural Development Coni'erence 1 

The Finance Working Party 2 

The Recommendations of The Conference 5 

Outcome of The Conference 6 

Guide to The Thesis 8 

CHAPI'ER 2 - DEFDJITION O? THE ROLE OF MlL"IIJA:;.:SMSNT 9 

In-:roduction 9 

Nature of Management 9 

Discussion of The Manaeerial Process 10 

The Tasks of Jfam.gement 12 

Managemen-: is Primarily Concerned 1.'/ith Problems 

Arising Out of Risk and Uncertainty 

The Changing Organisation and Functions of .Management 

in Agri culture 

Developing and Increasing The Managerial Resources 

in Agriculture 

Summary 

CHAPI'ER 3 - BUDGETING AS AN AID TO MANAGEMENT 

Introduction 

Definition of Budgeting 

Management and Budgeting 

Limitations to Budgeting 

13 

14 

16 

17 

18 

18 

18 

18 

19 



Current Working Budget 

The Current Working BuQget - Its Use in Uncon-

Page 
Number 

20 

strained Financial Situations 23 

Comparitive Budget 23 

Parametric Budgeting 24 

Budgeting - Farm Development 25 

Summary 26 

CHAPTER 4 - THE EVALUATION OF A DEVELOPMENT PLAN 27 

Introduction 27 

The Problem of Evaluating a Development Plan 27 

The Farmer's Problem in Evaluating a Development Plan 28 

Economic Objectives or Goals 28 

Non-Economic Objectives or Goals 29 

The Role of a Farm Adviser in The Economic 

Evaluation of a Development Plan 

The Ecohomic Evaluat ion of a Development Plan 

Marginal Analysis and The Definition of Development 

Cash Profits 

The Concept of a Base Year 

Definition of Cash Income 

Definition of Base Year Cash Expenditure 

Definition of Cash Expenditure in Year "i" of 

Development 

The Concept of a Post Development Year 

The Post Development Budget - Replacement of Capital 

Assets 

The Development Overdraft 

29 

31 

31 

32 

33 

33 

35 

35 

35 

36 



Personal Drawings and The Development Overdraft 

The Development Overdraft Profile of a Typical 

Development Pl.an 

Relationship Between The Development Overdraft 

and The Projected Actual Overdraft 

The Concept of a New Equilibrium Year 

Time ani Farm Development - The Present Value of 

Cash Profits from a Development Pl.an 

The Interest Rate Used for Discounting The 

Stream of Develop~ent Profits 

Discounting for Investment or Consumption 

Inflation and The Appropriate Interest Rate 

Discoun~ing, Compounding and Taxation 

Su:nmary of The Criterion of Present Value of Development 

Cash Profits as a Measure of The Profitability of a 

Development Plan 

Other Economic Criteria Used to Evaluate a Development 

Page 
Number 

36 

37 

38 

39 

39 

40 

42 

43 

43 

Plan - The Internal Rate of Retu~n 45 

Payback Period 47 

Increase in Personal Drawings After Payback 48 

Return on Investment 49 

Return on Capital 51 

Measurement of Capital Gains 52 

Uncertainty and The Evaluation of a Development Plan 53 

Ex Ante and Ex Post Profitability Evaluations of 

Development Plans 

Summary 

54-

55 



CHAPI'ER 5 - A COY.PUTER PROGRAM FOR THE ANALYSIS OF A 

SHEEPFARMDEVEWBIBNTPLAN 

Introduction 

Definition of a Development Plan 

Basic Principles of The Pr ogram 

Information That The Adviser Must Provide About The 

Development Plan 

Information Assumed to be Constant in All Years 

of The Development Plan 

Information Relating to The Base Year of The 

~evelopment Plan 

Information Relating to Each Year of Physical 

Development 

Information Relating to The Post Development Year 

of The Development Plan 

Income in Each Year of Development 

Expenditure in Each Year of Development 

Financing Development By Table Mortgage 

Program Output for Each Year of Development 

The Stock Reconciliations , Budget and Production 

Page 
Number 

56 

56 

56 

57 

58 

59 

59 

62 

66 

67 

68 

70 

71 

Summary 71 

The Parametric Financial Analysis 72 

Program Output for The Development Plan - The Evaluation 75 

The Parametric Evaluation of The Development Plan 75 

The Computer Program 77 

Base Year Program 77 

Financing Program 78 

Post Development Program 78 

Evaluation Program 78 



Parametric Evaluation Program 

Some of The Limitations in The Program 

Flow Diagram Showing The Logic of The Program 

Case Study - The Use of The Program in The Analysis 

and Evaluation of a Devel opment Plan 

A Background Description of The Farm 

The Physical Development 

The Analysis of The Development Plan - Completing 

The Input Form 

Variables Assumed to be Constant in All Years 

Page 
Number 

78 

78 

81 

82 

82 

88 

of The Development Plan 88 

Variables 1//hich Refer to The Base Year 90 

Variables Which Ref er to Years of Development 91 

Variables 'Nhich Refer to The Post Development Year 95 

Program Output - A Discussion of The Analysis of The 

Development Plan 

Base Year - Stock Reconciliations , Budget and 

Production Su:nmary 

First Year of Development - Stock Reconciliations, 

Budget and Production Summary 

Second Year of Development - Stock Reconciliations, 

Budget and Production Summary 

Post Development Year - Stock Reconciliations , 

Budget and Production Summary 

The Evaluation and Parametric Evaluation of The 

Development Plan 

Discussion of The Analysis and Evaluation of The 

Development Plan 

97 

98 

101 

106 

109 

112 

115 



Page 
Number 

A Consideration of The Use of The Program By a 

Farm Adviser 

Summary 

CHAPTER 6 - A COMFUTER PROGRAM FOR THE ANALYSIS OF A 

DAIRY FARM DEVELOPM3NT PLAN 

Introduction 

Ba.sic Principles of The Program 

Information Provided By The Adviser About The Develop­

ment Plan 

Information Assumed to be Constant in All Ye~rs of 

The Development Plan 

Information Relating to The Base Year of The Develop­

ment Plan 

Information Relating to Each Year of Development 

Information Relating to The Post Development Year 

Income in Each Year of Development 

Expenditure in Each Year of Development 

Program Output for Each Year of Development 

Program Output for The Development Plan - The 

and Parametric Evaluation 

A Brief Description of The Computer Program 

Limitations in The Program 

Evaluation 

Case Study - The Use of The Program in The Analysis and 

Evaluation of a Development Plan 

A Brief Background Description of The Farm 

The Physical Development 

115 

116 

117 

117 

117 

117 

117 

118 

121 

123 

12l1-

125 

126 

127 

127 

128 

128 

128 

129 



The Analysis and Evaluation of The Development Plan -

Completing The Input Form 

Variables ·i1111ich Are Assumed t'o be Constant in All 

Years of The Development Plan 

Variables Which Refer to The Base Year 

Variables v\hich Refer to Years of Development 

Variables Which :'.1.efer to The Post Development Year 

Program Output - The Analysis and Evaluation of The 

Development Plan 

Base Year - Stock Reconciliation, Budget and Product-

ion Summary 

The First Year of Development - Stock Reconciliation, 

Budget and Production Summary 

The Second Year of Development - Stock Reconciliation , 

Budget and Production Summary 

The Post Development Year - Stock Reconcili9.tion , 

Budget and Production Summary 

The Evaluation and Parametric Evaluation of The 

Development Plan 

A Discussion of The Development Plan 

General Comments 

Summary 

CHAPl'ER 7 - THE ROLE OF THE COMPUTER IN FARM MANAGEMENT 

Introduction 

The Characteristics of The Computer 

The Use of a Computer as an Aid to a Farm Adviser 

Extending The Scope ~or The Application of Operations 

Research Techniques 

Page 
Number 

131 

131 

132 

135 

138 

138 

138 

141 

143 

145 

148 

148 

149 

150 

151 

151 

151 

152 

153 



Page 
Number 

Preparation of Handbooks for Standard Problems 155 

Financial Control 155 

Record Analysis 157 

The Computer and Farm Management Research 157 

Summary 159 

CHAPTER 8 - SUMMARY AND CONCLUSIONS 1 60 

SUID.!Ilary 160 

Conclusions 161 

SELECTED REFERENCES 168 

APPENDICES 

A SHEEP FARM DEVELOPA'i.ENT PROGRr1\.M GUIDE _A.ND DEFINITION OF I NPUT 

VARIABLES 

B SOURC3 PROGRAM LISTING3 - Sn.riliP PrtOG-RAMS 

C KEY TO VA..-q_IABLES APPEARING IN EXECUTABLE STAT~i,3NTS IN THE 

SHEEP PROGRAMS 

D LIST OF ERROR MESSAGES - SHE3P PROGRAM 

F DAIRY FA.."ltM DEVELOPMENT PROGRAM GUIDE .AND DEFINITIO!-J OF INPUT 

VARIABLES 

G SOURCE PROGRAM LISTINGS - DAIRY PROGRA1JS 

H KEY TO VARI.ABLES APPEARING IN EXECUTABLE STATEMENTS IN THE 

DAIRY PROGRAMS 

I LIST OF ERROR MESSAGES - DAIRY PROGRAM 

K SHEEP FARM DEVELOPMENT CASE STUDY - EXPLANATION OF VALUES 

APPEARING IN THE INRJT AND OUTRJT FORMS 

L DAIRY FARM DEVELOPMENT CASE STUDY - EXPLANATION OF VALUES APPEARING 

IN THE INRJT AND OUTRJT FORMS 



LIST OF FIGURES 

Page 
Figure Number 

4 .1 Development Cash Profits and The Development 

Overdraft Profile 

4.2 

4.3 

5 .1 

A Typical Development Overdraft Profile 

An Atypical Development Overdraft Profile 

Sheep Farm Development Program - Flow Diagram 

38 

50 

50 

between pages 

81 and 82 



1. 

CHAPTER 1 

INTRODUCTION AND GUIDE TO THE THESIS 

Introduction - The Agricultural Development Conference 

New Zealand 's economy has always been heavily dependent upon the f arm-

ing industry to provide export income. Foreign exchange has been required 

mainly to finance the import of raw materials for secondary industry which 

provides employment for much of New Zealand's labour force. 

In the early 196O's the population was increasing rapidly. More export 

income was required to pay for additional raw materials needed for the expand-

ing secondary industry labour force. It was apparent, however, that export 

income could be appreciably increased only by raising the volume of agricul-

tural exports. This led to suggestions in 1963 that a conference be organ-

ised to inquire into further agricultural development . Following these sugg-

est ions, the Government that same year convened. the Agricultural Development 

Conference
1 

with the Order of Reference "to indicate what increases in the 

production of meat, wool and dairy produce were practicable and desirable 

over the next two, five and ten years and to recommend measures for achiev-

2 ing them". 

At its first meeting in October 1963, the Conference confirmed the sett­

ing up of a Targets Committee to advise on a tentative production programme 

for meat, wool and dairy produce. The Targets Committee recommended that 

the Conference indicate to Government its view that the target for livestock 

numbers should be tentatively set at 111 million ewe equivalents, to be 

1. Hereinafter referred to as Conference. 
2. "Report: Agricultural Development Conference 1963-64-", Government 

Printer, Wellington, February 1966 . 



2. 

reached by the beginning of the 1972-73 farming season.3 This was an 

average compound rate of increase of 3.5 percent per annum from the base 

year, 1962-63. This recommendation by the Targets Committee was accept-

ed by the Conference. 

The Order of Reference of the Conference required it not only to in­

dicate desirable production increases, but also to recommend measures for 

achieving them. To decide on the measures necessary to meet the product-

ion targets, the Conference established several Working Parties to advise 

on finance, taxation, farm costs, manpower, scale of f arming, land valuat­

ion, noxious weeds, noxious animals and farm pests. 

The public and interested organisations were invited to make submiss-

ions to each Working Party. Some Working Parties invited expert witnesses 

to address them. Each Working Party then considered the submissions and 

any evidence from expert witnesses before making recommendations to the 

Conference. The Conference was free either to accept, modify, or reject 

each Working Party's recommendations. 

The Finance Working Party 

In order to illustrate in greater detail the working of the Conference, 

the Terms of Reference, procedure and the recommendations of the Finance 

Working Party are examined. 

The Terms of Reference of the Finance Working Party were: 

"1. To consider and report on sources and terms of finance to the 

farming industry: 

(a) for seasonal expenditure 

3. "Report of' the Targets Committee of the AgricultureJ.Development Con­
ference", Government Printer, Wellington, March 1964, p . 15. 



(b) for capital investment for 

increasing production 

(c) for farm development. 

2. To indicate whether (and, if so, what) changes are desirable to 

provide adequate finance on reasonable terms for attainment of 

the production targets and to assist its efficient utilisation." 

The Working Party circulated a questionnaire on all aspects of agricul-

tural finance to lending ins ti tut ions in this field .• A survey on f arm fin-

ance undertaken by the Department of Agriculture was made available to the 

Working Party. 

The Working Party initially considered the problem of the likely cap-

ital investment needed to yield the livestock targets. 

methods were used: 

(1) Capital Output Ratios. 

Three different 

This method attempted to measure the marginal output for each add-

itional $1 of new farm investment. One major problem with the method 

was the inadequate statistics on farm investment. 

(2) Government Statistician's Estimates. 

The Government Statistician estimated the capital investment on 

farms in recent years largely from changes in Government Valuations. 

However, the Government Statistician stated that the estimates could 

not be relied upon. 

(3) Farm Cost Approach. 

In this approach, a direct estimate was made of the likely cost of 

increasing production on a ewe equivalent basis. 

The belief of the Working Party was that -

"it is not possible to obtain precise figures of 



the extra capital required and even if an 
agreed figure could be reached , it would 
still not be possible to ascertain what pro­
portion could become available from farm 
incomes and what would need to be borrowed." 

4. 

The Working Party concluded that its main objective was to ensure the avail­

ability of loan finance for suitable development projects. 

The Working Party reviewed the sources of finance for farmers. Included 

in the review was a consideration of the availability and terms for seasonal, 

medium, and long term finance (the latter included development finance). 

The conclusion of the Working Party was that it did not appear likely that 

there would be any serious difficulty in the provision of adequate seasonal 

and medium term finance in the next decade. 

In considering the problem of finance for farm development the Working 

Party attempted to define the necessary attributes of sound development fin-

ance. The Working Party felt that, assuming a development plan could not 

be financed out of income, these were: 

(1) The farmer must be assured that finance would always be made 

available to enable a sound development plan, once initiated, 

to be completed. Even if export prices should fall or a credit 

squeeze eventuate, the farmer must know that credit would not be 

restricted part way through the development plan. 

(2) The farmer should make the best use of technical advisory ser­

vices to ensure that the development plan was technically sound 

and that capital would not be wasted. 

(3) The Working Party noted that during the initial phase of devel­

opment, usually expenditure increased and income fell. They 

considered that special loan terms were required to assist farmers 

during this period and felt that initially interest only should be 

paid on a development loan. When development became profitable, 



5. 

the loan should be repaid on a table mortgage basis. 

(4) The Working Party stressed the need, in lending, to consider 

the bor rower's capacity to service his total debt. It was 

noted that a farmer may become discouraged, and the develop­

ment plan might fail, if his financial obligations were too 

great. On the other hand, it was argued that in considering 

how much could safely be lent to a farmer, allowance should be 

made for the added capital value of the farm following develop-

ment. 

(5) There should be no arbitrary upper limit on the amount which 

can be lent on any one property. 

A consideration of the necessar y attributes of sound development finance 

together with the review of existing lending policies for development, 

provided the basis for the Working Party's recommendations on development 

finance. 

The Finance Working Part y made 22 recommendations to the Conference. 

The general theme of the recommendations was that lendi ng for farm develop­

ment (principally by the State Advances Corporation and the Marginal Lands 

Board), be accorded first priority. 

The Recommendations of The Conference 

The Conference made a number of recommendations to the Government de­

signed to encourage farm development to try to ensure that the livestock 

targets were reached. Since the conclusion of the Conference, Government 

has enacted legislation implementing many of these recommendations. In 

general terms, the implementation of the Conference recommendations affect-

ed farmers in two major ways. These were: 

(1) The supply of certain resources either essential for, or 



likely to promote farm development, was increased. In 

particular the supply of finance, essential for farm dev­

elopment, was increased.5 The number of farm advisers
6 

6. 

was also increased. This action can be viewed as increas-

ing the supply of a resource which would be likely to encour­

age farm development. 

(2) The introduction of various incentives, designed to raise 

the profitability of farm development. These generally 

took the form of reducing the farmer's taxation liability. 

Examples of incentives introduced include the Nil Standard 

Value Scheme for Livestock and the Special Depreciation 

allowance on new machinery. 7 

Outcome of The Conference 

The implementation of the Conference recommendations stimulated in-

terest in farm development amongst the farming community. On those farms 

where development was already taking place, the development process tended 

to accelerate. Where production was virtually static, farmers were en-

couraged to favourably consider some farm development. 

Thus, following the Conference, significant numbers of farmers began to 

either consider some development or the acceleration of present development 

plans. This in turn led to increased demands on farm advisers for advice 

5. See "Report : Agricultural Development Conference", op. cit., p.319. 
6. The term farm adviser or adviser means farm management adviser in this 

thesis and includes Farm Advisory Officers of the Department of Agri­
culture, Farm Management Consultants and Dairy Board Consulting Officers. 

7. Details of the incentives can be found in "Farmers Tax Guider•, Inland 
Revenue Department, Wellington, November 1969. 
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on all problems associated with development. In particular, farm advisers 

received many requests for advice on the budgeting and evaluation of devel­

opment proposals. 

Concurrently with the upsurge in demand for management advice on farm 

development, there existed a shortage of farm advisers capable of advising 

farmers on this problem. 

Much of the work involved in the formulation and budgeting of develop­

ment plans fell upon Farm Advisory Officers of the Department of Agriculture. 

The work was found to be time-consuming, especially the detailed budgeting. 

It was noted that in budgeting a development proposal, considerable time was 

often spent in relatively trivial calculations, for example, the calculation 

of taxable income to determine taxation liability. Furthermore, a farm 

adviser was required to make assumptions with regard to future prices. The 

difficulty in forecasting future prices was recognised, but whilst it was 

considered desirable to budget a development plan using a range of prices, 

time usually did not permit this. 

The Department of Agriculture was aware of the role of the computer in 

reducing time-consuming trivial calculations. Consequently, in view of the 

increased demand for advice on development problems and the shortage of farm 

advisers, the Department considered it possible that a computer could be 

helpful to advisers working on farm development. 

ested that the computer might: 

Specifically it was sugg-

(1) be helpful in reducing the number of 'trivial ' calculations 

performed by farm advisers in budgeting a proposed develop­

ment plan. 

(2) enable farm advisers to examine the financial implications of 

variation in some of the 'crucial parameters' in a development 

plan. For example, rather than simply budgeting a development 
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plan for a sheep farm at one wool price , it was considered 

that by using the computer it should be possible to budget 

a development plan using a range of wool prices. This would 

enable the financial implications of variation in wool prices 

to be examined and accordingly assist the farmer in deciding 

whether to adopt or reject a development proposit ion. 

In 1966, the Department of Agriculture decided to provide funds for 

research into the above two possibilities. 

ion are reported in this thesis. 

The results of the investigat-

Guide To The Thesis 

Chapters 2, 3 and 4 are introductory Chapters to t he main body of the 

work which is presented in Chapters 5 and 6. 

Chapter 2 is concerned with the nature and the tasks of management. 

In Chapter 3, budgeting as an aid to management is discussed while Chapter 

4 reviews the problem of evaluating a farm development plan. 

Chapter 5 describes a computer program that analyses and evaluates a 

development plan for a sheep farm. A flow diagram showi ng the logic of the 

program is given. An example is included in the Chapter of a development 

plan analysed by the program. The program input (information supplied by 

the adviser about the development plan) and output (the analysis and eval­

uation of the development plan), are shown. 

Chapter 6 is similar in principle to Chapter 5. It describes a com-

puter program that analyses and evaluates a development plan for a dairy 

farm. An example is also included in this Chapter. 

Chapter 7 discusses the role of computers in Farm Management extension 

and research . 

The summary and conclusions are presented in Chapter 8 . 




