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PREFACE

Itd

This Discussion Paper is aimed at making Anthony
Chisholm's Master's thesis more widely available than
would otherwise be possible. The thesis is reproduced
as originally presented, except for the transfer of a
technical description éf the sand country soils from
the main text to Appendix XIT,

The explicit findinzs of Chisholm's study (summerized
in Chapter VII) are that approximately 39,000 acres of the
poorest sand country soil types should be developed for
forestry rather than sheep farming, At present only
15,000 acres of this land has been allocated to forestry.
The author has calculated that the development of the
remaining 24,000 acres into forests would yield revenue
with a present value £400,000 greater than that to be
attained by continuing its development for farming.

The land use recommendations made by Chisholm are
tabulated in this preface. More important, in my view,
than the explicit recommendations, is the example which
this study provides of the objective evaluation of the
profitability of alternative land uses. The expected
yields, development costs, and returns from both forestry
and farming have been carefully laid out, and the present
value of land used for farming and forestry has then been
calculated.

Three types of objection can be raised in connection
with this study. These are:

(1) The Wronz Technical and Price Assumptions iay
Have Been Used

This is undoubtedly a valid objection, though as the reader

will be able to see, Chisholm hes heen at great pains to
collect as much pertinent information =3 possible before
making his assumptions as to »rices, yields and the like.
The really important point, however, is that the study
provides a framework into which other assumptions may

readily be fitted. It is quite possible for the protagonists
of agricultural development to cleim that, say, fencing and
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initial cultivation costs have been over estimated. If
they can show how land could be satisfactorily developed
with a lower expenditure, then the increased present value
of agricultural development can be easily calculated. f'rom
one point of view the study shows "what sheep farming has

to be able to achieve to be able to compete with forestry,”
and from the other point of view, "how far the stumpage
value could decline before forestry ceased to be the most
profitable development,"

The important point is that the study states explicitly
what forestry and farming are expected to achieve in the way
of costs and yields, and hence converts any "emotional”
arguments about land use into technical arguments about what

can and cannot be expected from different wuses.

......

of _Payments
Some feel that account should have been taken of the effect
on New Zealand's balance of payments. There are two
difficulties here. Firstly, it would have been necessary
to trace out, fairly exactly, the inouts and outputs from
all enterprises to see whether they came from or were
destined to go overseas. Worse still, the result of not
growing trees, or the alternative use of labour and
capital freed from the processing of forest products would
have had to be congidered. This would have been a vast
task, Secondly, even if we knew that, say, farming would

result in £1M more of exports each year, what allowance

should have been made for this? So far as I am aware,
there is no officiazl estimate of the value of earning

an extra £ of foreign exchange. Hence we would not know
whether to allow 20/-, 25/- or 30/~ for each extra pound
sterling earned. It may be argued that it is not wntil
the value of extra overseas exchange is decided that we
can usefully replace the official exchange rate in the

calculations illustrated in this Discussion Paper,
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(111) The Analysis Siops "at the Fam Gate"

Some believe that account should be teken of the use which
is made of the agricultural or forest products before final
sale. This argument really reduces to accepting the pro-
jected market prices assumed in the study but then arguing
that, say, "forest products are really worth more than their
market price, because of the value added in processing."
Just as for the previous objection on the value of overseas
exchange, this "processinz” objection would reguire a
separate study to see whether processing was exceptionally
profiteble, and an estimate of the "real value" of forest
products would have to be provided before an allowance
could have been made in this study. In economists' terms,
this argument relies on farm or forest processing industries
earning more than their transfer earnings, or on some
element of monopoly profits in these activities. To
establish this would be a major undertaking.

The original thesis expleined Chisholm's reasons for
tackling the study in the way he did. Despite the
criticisms which have been made of certain aspects of the
study, no attempt has been made to add to the original
arguments in the thesis. This is because such arguments
would further lengthen the discussion paper and, however
convincing the arguments appeare¢ to their author, they
would undoubtedly be felt to be unsatisfactory by at least
some readers.

I hope that most readers will agree that this thesis
gives us a much better picture of the relative profit-
ability of famming and forestry development of the poorer
classes of sand country than was available previously.

It illustrates a factwal framework within which arguments
about land use can be discussed objectively.

At the same time, it is certainly true that if
Chisholm had had more than eighteen months to conduct
the study, and if the terms of reference had been
widened, still more useful and pertinent information

could have been presented.
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EXTSTING AND RECOMMENDLD LAND USE ON THE POORIR SAND COUNTRY

Younger Dune Complex:

Source:
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INTRODUCTION

This study is an attempt to evaluate the relative profit-
ability of agriculture, large scale forestry and farm forestry,
on the lower producing soil classes of the lianawatu-Rangitikei
sand country.

The study has been potivated by three related considerations:

(a) There has recently been a considerable intensification
of competition for the use of the sand country as both forestry
and agriculture attempt to expand.

(b) The competition for land between these uses is not,
in general, resolved through a perfect pricing mechanism.

(c) The author was interested in economic models appropriate
for the analysis of long term investment problems.

In the absence of an impartial economic analysis, the
allocation of land between farming and forestry has necessarily
been a matter of rule of thumb and common sense negotiations.

It is hoped that this procedure can be improved upon.
In this study an endeavour is made to select and apply a

suitable economic model to the above problem,



CHAPTER T

[r——

BAGKGROUND

This chapter provides a background to the changing national
and regional balance between forestry and agriculture. In par-
ticular, it outlines the present and estimated future balance in
the southern portion of the North Island. This is followed by

a guide to the contents and problems encountered in the study.

1.1 The National Bslance Between Forestry and Agriculture

An gbundant supply of high gquality timber was available

during New Zealand's early development. Exotic forests were
established only on land which had been assessed as incapable

of supporting agriculture,$ This position is changing, and an
increasing proportion of future timber supplies are likely to

have to be met from exotic forests grown on land which is at least
marginally suitable for agriculture. As a consequence the
allocation of land has cecsed to be the simple technical problem
of allocating to forestry only the land unsuited to farming, end
has become an economic problem of allocating land between competing

uses. This change has been contributed to by two factors:

(a) The agricultural trend over the last decade has been
one of falling prices, rising costs and increasing difficulty
in finding profitable markets. This downward trend has recently
levelled off, There is, however, no substantial evidence of a
general long term upward price trend for agricultural products.
In addition, future development of land for farms will tend to
occur on less fertile land,

Despite the substantial increase in agricultural efficiency
during the last decade, there is now an increasing public aware-

ness that agriculture should not be regarded a priori as the

s -

_®  For example, the establishment of extensive exotic forests on
the Central North Island pumice country before the cause of
"bush~-sickness" wes known,



most profitable land use,

(b) The decline in the “economic™ value of land for
agriculture has coincided with an increased imputed value to
land from forestry.® This change has been caused by the con-
tinuous depletion of our capital reserve of indigenous timber,
together with the utilization of extensive areas of exotic
forest by pulp and paper mills,

Studies based on estimated population expansion and likely
trends in per capita consumption of forest products, forecast
the need to double the present area of exotic forest by the
year 2000 A,D. (%,2,3,4,5).

It has been shown that there has been a change in the
supply and demand for forestry and agricultural products.
Following this change, a .roposal has been made to expand the
area of exotic forest by one million acres. This has the
effect of extending the area within which farming and forestry
compete for land, Land is not the only factor to be con-
sidered. Capital and labour have to be combined with the
land to produce either product.

In short, the change in land allocation from a simple
technical problem to an economic problem, indicates the need
for an economic analysis to determine the relative profit-

ability of forestry and sgriculture.

1.2 The Domestic Forestry Policy

The broad domestic policy governing future forest
establishment in New Zealand iz one of regional gelf-
sufficiency (6). This policy is, in part, due to the

relatively high transport costs for a bulky, low unit value

*  The present supply and demand situation for forest products

is misleading with respect to probable future trends. This
situation arises because of the temporary oversupply of timber
in the Rotorua Conservancy, resulting from the peak maturation
of the extensive 1925-35 (Jlantings.



commodity such as timber. *

Because of economies of scale the present forest pﬁlicy
advocates the establishment of z small number of large pulp
and paper mills. The proposed expeansion in forestry is aimed
to meet a relatively limited rezional market, with the exception
of areas where the establishment of pulp and peaper mills or an
export trade are envisaged. At present pulp and paper mills, or
an export trade, are expected to be sited at Rotorua, South Otago
and probably Nelson. 4 planting programme should incorporate a
detailed assessment of the present and estimated future regional
demand for timber. The intra-region market analysis for forest
produce, which is sufficient in the light of the present policy
of self-sufficiency is in contrast to a major exporting industry,
such as the agricultural industry, where general world trends

need to be borne in mind.

1.3 The Balance Between Forestry and Agriculture in the
Southern Portion of the North Island
This study is concerned with the possibility of economically

expanding exotic forestry on the llanawatu-Rangitikei sand country.
This area is situated within the ilanawatu-Wanganui region which
is a part of the Viellington Forestry Conservancy. 4 projected
timber supply-demand balance for the regions within this Conser-
vancy is available (6). This forecast is based on estimates of
population expansion and likely trends in per capita timber con-
sumption. The additionsl area of exotic forest, needed to
fulfil the predicted regional demand within the Conservancy, is
shown in Table 1.1. Of the 25,000 acres deficiency anticipated
in the Manawatu-Wanganui region, approximately 15,000 acres is

at present held for future exotic plantings. This area, together

.
In some instances the cost of transporting timber from s

surplus region to a deficit region is equivalent to the stumpage
value being received within the deficit region. For example,
the present flow of timber from Rotorua to the lienawatu. The
present transport cost is approximately £350 per acre of sawn
timber. The reason for the present flow of timber between these
regions is due to the temporary oversupply of timber in the
Rotorua Conservancy, and the consequent nominal stumpage values
prevailing,



TABLE 1.1

Projected Demand-Supply Jalance for Timber in the Wellington Conservancy *

Region Requ%remengg for Present Area Lqﬁiﬁiiﬁgge giea Estigated let
Foi2§t2ﬂr2a Exotic Forest Local or Imported EgOEEC.FgrESt
At Acres Indigenous Timber ¢ Ac;e ox
° Acres PR
Taranaki 31,000 17,000 .,000 20,000
3 H

ke 61,000 30,000 6,000 224980
Wellington 102,000 1,000 11,000 90,000
Wairarapa 10,000 9,000 - 1,000
Hawkes Bay 51,000 20,000 5,000 29,000
C"fi.fz‘zgamy 268,000 77,000 26,000 165,000

* The source of Table 1.1 is Grainger (1960), (6).

liore detailed data is at present being assembled in a New 4ealand exotic forest
survey, conducted by the New Zealand Forest Service but was not available at the
time of this study. Indications are, however, that with the exception of some
minor alterations, the broad trends will be as shown in the above table.




with the probable expansion in farm forestry as a result of
recent incentives, should satisfy the iianawatu-Wanganui regional
demand. Hawkes Bay and Wairarapa will also be self-sufficient.
Taranaki on the other hand, has a negligible area of land on
which it is likely that forestry could compete with agriculture.
Taranaki will therefore be a timber importing region. The
Wellington region with an estimated 90,000 acre forest deficit
provides a substantial future timber market. To the author's
knowledge the only feasible area for exotic forestry within the
Wellington region, is a block of marginal undeveloped land in
the Hutt district. Bven with regard to this area there is
controversy, since the very low soil fertility and high establish-
ment and extraction costs would probably not be offset by the
lower transport costs.*

The regions expected to supply the Wellington market are
the Wairarapa and Manawatu-langanui, Allowing for a sector
of the Wellington and Taranaki market, the Manawatu-Wanganui
region could reasonably anticipate a future profiitable market
for 50,000 scres of exotic forest. This is in addition to the
existing exotic forests, and the 15,000 acres at present allo=-

cated to future exotic afforestation,

1.4 Competition Between Forestry and Agriculture on the Sand

Country
Following discussion with members of the Forest Service, the

Manawatu-Rangitikei sand country wes chosen for this study. The
area appeared likely to be relatively profitable for forestry
because:

(a) Substantial areas are marginal ggriculsural land,
whilst being capable of supporting reasonable tree growth.

(b) The area is in a timber deficit region, well situated

to supply the Wellington market.

* It is significant end characteristic of land use decisions that

there should be "controversy' over such considerations. This
controversy should be overcome by an analysis of the type used in
the present study.



(¢) Costs of establishment, logging and transport are
relatively low.

(a) In many instances the range and combination of moist
and dry soil types, characteristic of sand country, suggests a
strong possibility of a complementary relationship between agri-

culture and farm forestry.

1ol The Problem Defined in Detail

At this stage a2 detailed specification of the problem
can be made. The overall problem of cvaluating the rela?ive
profitability of agriculture and forestry on the Manawatu-Rangitikei
sand country may be divided into the series of sub-problems

specifiied below.

A, ¥hat is the relative profitability of developing the
selected classes for:
(a) Dairy farming.
(b) Sheep farming.
(¢) Large scale forestry.

(d) Dairy farming or sheep farming combined with farm
forestry.
(e) Run-off properties? *

B Could developed or partially developed land at present
in one of the above land uses be more profitably converted to an
alternative land use? The potential alternative land uses being
as outlined in section A,

In this study the above analysis is carried out for two major

gnil classes on the sand country.

1ok Sources of Data

The following have provided the major sources of data

used in this study:

% The information derived from the solution to the problems out-

lined in section A, is assumed to include whether the development
of these so0il classes for any of the specified land uses is
economic,



A. Forestry
(a) 4 survey of 7 exotic sand country forests, 3 of

which had an associated saw mill.

(b) The New Zealand Forest Service, Wellington
Conservancy.

(¢c) New Zealand Forest Products Ltd.

(a) Sand country farm forests.

B. Agriculture

(2) The collection of physical and financial data from
a survey of 16 sand country farms.

(b) The Valuation Department,

(c) The Lands and Survey Department,

(d) The Department of Agriculture and Farm Improvement
Clubs.

143 The Place of Protective Forestry in this Study
In a study of forestry on the sand country it is necess-

ary to distinguish between protective and commercial forestry.
Because of the encroachment of wind-blown sand on to productive
soils, it is necessary to establish a protective belt of sand=-
binding plants, shrubs and trees along the coast. This protect~
ive belt of forest, which it is anticipated will be one gquarter of
a mile wide, will ultimately border the LO mile coast and comprise
6,500 acres of protective forest.

The function of the protective belt is to stabilize drifting
sand and to provide a windbreak to assist production inland. No
data are available which would permit the beneficial effect of the
protective belt to be guantified, The protective belt is necess-
ary, however, rezardless of the land use inland. Hence for the
purposes of this study there is assumed to be an eguivalent bene-
ficial effect from the protective belt for both forestry and
agriculture, The cost of establishing and mainteining the pro-
tective belt is therefore excluded in thisstudy. The implicit
assumption of all sand country experts, that it is better to

stabilize the sand than allow it to blow inland has been accepted.



1.5 Guide to the Thesis

This section presents a guide to the contents of the thesis

and the problems encountered.

g L Development of the Thesis

The thesis may be broadly divided into 4 main sections:

(a) The formulation and discussion of a suitable
economic model to determine the relative profitability of alter-
native long term investments.

(b) A description of the naturel conditions and current
land use of the Manawatu-Rangitileci sand country. In particular,
reference is made to the formulation of a suitable soil classif-
ication, The sources of data and survey methods used for
acquiring physical and financial input-output data for forestry
and agriculture are discussed.

(¢) The application of the selected economic model to
determine the relative profitability of agriculture and forestry
on two goil classes.

(d) A presentation of the results of this study.
Finally the usefulness of the selected method, both in terms of
absolute accuracy and in terms of present alternative metheds of

decision meking for long term investments, is discussed.

1:Ha2 Qutline of Problems Encountered in the Study

To the author's knowledge, apart from a comprehensive

soil survey (35) no survey results for sgriculture or forestry,
applicable to this study, were available, Hence a considerable
portion of the author's time has been spent on field work and
data collection. This has included a detailed land use study
of the sand country, and the collection of sufficient data for
an economic analysis of forestry and agriculture.

The main problems encountered in the collection and assembly
of data were:

(a) Due to a very variable soil pattern the land use of
the sand country is diverse and complex. This increases the
quantity of data needed and also narrows the scope of application

of any one set of results, as compared to an area of uniform soil.
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(b) In many instances there were few records and
often the usefulness of the records available was limited.
There wsre two reasons for this:

(i) Records in the form of farm o» forestry
accounts are normally prepared for purposes of taxation or
audit, For this reason there is uzually a substantial
dif'ference between the "real” costs of farm and forestry
production and the costs shown in accounts. For example,
the division of capital and maintenance expenditure.

(ii) Tven when data that accurately reflect past
production patterns are avsilable, these cen of'ten only be
used as a guide to the future, This ic because technological
change has since taken place, but the lonz term effects of
this new technique can only be subjectively predicted. For
example, present forestry output data are based on untended
forests. These data have to be substantiallv adjusted to
be representative of the expected periormance of forests
receiving intensive silviculture,

Additional problems of speculation, price control,
imperfect markets, sustained yield versus immeodiate planting
and the effects of non-economic factors on decision making,

are discussed as they arise.



AN ECONOMIC HODEL FOR LONG TERHM
INVESTLENTS

In this chapter considerations influencing the selection
of a model for long term investment decisions are discussed.
Following this, two models are introduced. One model is then
selected and described in detail. The shortcomings of the
alternative model are discussed. In the main, this chapter is
a discussion and summary of the ideas presented in references

(7-24 inclusive) which should be consulted for further detail.

2.1 Necessary Considerations when Selecting an Economic licdel

These are divided into the importaence of non-economic factors
in decision making and the importance of "time" in long term

investments.,

2.141 Importance of Non-Economic Factors in Decision Making
The extent to which economic factors should determine

the allocation of resources is a contentious issue. There is a
need, however, for an economic model, acceptable to policy makers,
which could be used to determine the social benefit of alternative
long term enterprises. The economic model could serve as an
objective basis upon which the more subjective social and political
considerations may be superimposed. For example, the aims of
maintaining full employment, non-sggregation of land ownership,
or alleviation of a small area of poverty, could then be assessed
in terms of their cconomic cost. In the absence of such a model,
national economic considerations are likely to be subordinated to
local and political interests, and decisions will be made which
do not rationally consider the claims of alternative projectas.
It is therefore important to know how resources would be allocated
on economic grounds alone, This permits the cost and wisdom of
supporting non-economic aims to be evaluated.

On the other hand, thcre may be a danger that a numerical

but incomplete economic analysis suggests a misleadingly accurate



solution to the problem. It should always be remsmbered that

the original problem will of'ten have been simplified in order

that a numerical economic analysis can be made, In these situ~
ations the economic or cash analysis represents the first
approximation of the real profitability of alternative investments.
In the final analysis, any less tangible benefits and costs not
accounted for in the original numerical model must also be con-

sidered.

2.2 The Significance of "Time" in Longz Term Investment Decisions

Land economics is concerned with the optimum allocation and
use of scarce resources (7,17). Land cannot be valued in
isolation, but only in the context of the value and productivity
of the other scarce resources combined with land, Land economics
is particularly concernec with problems in which land is regarded
as a special factor of strategic or limiting importance. An
important feature of most land use enterprises is 2 long production

cycle.

M Time Preference and Time Productivity of Capital

A model used for determining the present value of alter-
native investments should incorporate numerical estimates of all
the benefits and costs, each evaluated with respect to the points
in time at which they occur. The long time period required for
forestry production and, to a lesser degree, the development of
land for agriculture, provide examples of the importance of
valuing inputs and outputs according to the points in time at
which they occur, The imrortance of the timing of inputs and
outputs arises from the opportunity cost of capital. This is
normally expressed in terms of an annuel interest rate. It is
necessary to briefly consider ‘the determinants of the interest
rate. This enables the need for incorporating an interest charge
for all capital investments in which there is a "waiting period"
between inputs and outputs to be shown.

The determinants of the market interest rate may be broadly
divided into two basic components:

(a) The time-productivity of renital 2s a factor of



production; and

(b) The time-preflerence for capital as a factor of

consumption,

The time-productivity of capital investment is determined
by its rate of growth, The greater the economy's anticipated
marginal rate of capital growth, the hizher will be the demand
for investment capital. This demand is reflected in the merket
interest rate.

The time=-preference component for consumption capital arises
because individuals place different values on consumption at
different points in time, Time preference for capital normally
reflects a preference for present consumption over consumption
at some future date (24). Hence a marginal quantity of present
consumption will normally only be foregone for a greater resultant
future consumption.

The rate of interest in the economy represents the inter-
action of time-productivity and time-preference for capital
savings. In a perfectly competitive market these two factors
are equated and jointly determine the interest rate. Thus a
five per cent rate of interest not only implies a five per cent
rate of marginal time-preference, but also a marginal product-
ivity, or growth rate of capital investment, equal to five per
cent, The fundamental relationship between time-preference
and time=-productivity of capital is well exemplified in Fisher's
original theory of interest (14). In this theory he regards
investment not as an end in itself, but rather as a process for
distributing consumption over time, The importance of this
underlying theory of interest has apparently been overloocked by
proponents of the internal-rate-of-return rule, as a criterion
for evaluating optimum long term investments.  Shortcomings of
this model are discussed in a later section.

In assessing the efficient allocation of scarce capital an
important point emerges from the above discussion. This is,
that the rate of growth of capital in any investment should be
at least equivalent to:

(a) The potential growth rate of capital in alternative

investments.
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(b) The satisfaction foregone in postponing additional
present consumption,

That is, the foregone earnings from alternative investments,
together with the time-preference for consumption, Jjointly
determine the market interest rate. This has to be charged
to the enterprise selected as the opportunity cost of capital.

The interest charge causes a sum of money received or
paid at the present time to be worth more than the same sum at
some time in the future. The more distant the time that the
money is to be received the lower its present value. This
relationship can usually be expressed in terms of a mathe=-
matical equation (17,8). One method, discounting, is the
process by which revenues received or paid at some future
date are converted to their present value. For example, the
present value, PV, of a sum, V, received at the end of n years

is given by the following equation:

PV = v 2.1)
(1 + r)n
Where r = +the annual interest rate,

An slternative method of comparing net revenues received
over different time periods is to compare the future value of
present costs with future incomes. Converting present expend-
itures to future values is called compounding of costs. For
example, the future value of a sum V, ith present value, PV,
is given by the following equation, where the symbols are as

defined in equation (2541).
vV = v (1 +1)" (2.2)

Relationships between a stream of net revenues (or net
costs) and net revenues received (or costs paid) in a lump
sum at different points in time are presented algebraically



and graphically in Fig, 1, * The use of mathematical
equstions for comparing investments through time is expanded
in section 2.3.2, where economic models for determining the

profitability of forestry and agriculture are discussed.

2.2,2 A Distinction Between External and Internal Interest
Rates
In considering economic models for long term invest-

ment decisions it is necessary to distinguish between the external,
or market rate of interest, and the internal rate of interest.

The external rate of interest represents the price at which
marginal capital may be borrowed or invested within the economy
as a whole, That is, it is indicative of the capital investment
and borrowing opportunities outside the firm. On the other hand,
the internal interest rate represents the "marginal" investment
opportunities within the firm. It indicates the anticipated
rate of growth of marginal capital investment within the firm,
Divergence between external and internal interest rates are
generally attributable to an imperfect capital market wherein,

at a certain level of borrowingz, capitzl is absolutely rationed
to a firm. Or conversely, a borrower mey not be prepared to
accept the risk of additional borrowing if already heavily
committed, even though the anticipated internal rate of return

is higher than the external rate of return.

2.3 Selection of an Economic lLiodel

This section outlines the assumptions on which the economic
models are initially based, Following this two economic models

are described and discussed. One is selected for use in this

study.

¥ Fig.2, is a sllghtly modlfled version of a graph presented by
Faris, J.E. (1960), J.F.E,, 42, 759.

The pound values in Iig2,1 assume an annual interest rate
= 5 per cent, compounded annually for n = 10 years. The
amortized value, A, is that constant annual payment which is
equivalent to the lump sum present value, or lump sum value
at a specified future date, The remaining symbols used in

Fig. 1 are defined in equations (2.1), (2.2).
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2.3 Assumptions liade in the Basic liodels

The models for long term economic analysis are initially
outlined in the absence of complicating side issues. This enables
the fundamental principles of long term investment decisions to
be clearly shown, The restrictions imposed on the models
presented in this chapter are relaxed in chapter three, and the
problems which arise as a consequence are discussed, with par-
ticular reference to their relationship to forestry and agri-
culture,

The assumptions made in initielly selecting an economic
model are:

(a) The aim of the economic model is to rank alternative
enterprises so that the "present value" of real national income
is maximized.

(b) It is assumed that perfect knowledge enables the
magnitude and timing of future yields, costs and prices to be
specified without error, with the sole exception of the value of
land.

(¢) The market price of all factors of production, with
the exception of land, reflect their true marginal value
productivity.

(d) The scale of the enterprise under study does not

affect the existing cost and price structure.

2:5:2 The Models

There are two commonly recommended methods of economic
analysis (18) which may be used for appraising the value of
alternative flows of inputs and outputs through time. Both of
the proposed methods evaluate the net value of the income stream
at a particular point in time. The net value is obtained by
discounting inputs and outputs to obtain their present value, or
compounding them to obtain their value at some future point in
time. These two methods are:

(a) The present value method.

(b) The internal-rate-of-return method,
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24321 The Present Value liethod

In this method an exter:nsl interest rate is specified
and all future costs and revenues are discounted to their present
value via the external interest rate.

A general equation® for converting future income streams

to their present value is: (2.3)
W o= V1 o+ V2 _ _ 4e==+__ Vi ===+ __Vn__
l4+r (1 +1)2 (1 + )i (1 + )"
Where PV = the present velue of a future income stream
r = the external interest rate
Vi = the net cost or revenue in the ith year
i = 1,2,~--,n.

In applying the present value model to forestry and agri-
culture the procedure adopted is:

All inputs and outputs are valued at their estimated market
value, with the sole exception of land, The income stream is
then converted to a present value, The resultant residual or
deficit thus imputed to land, is normally defined as the Land
Expectation Value. The residual can then be conveniently
expressed in terms of the estimated amount an enterprise can
"afford" to pay for the land. At the same time, the enterprise
pays the market price for all other inputs and achieves the
external rate of interest on the total invested capital,
including land.

In previous assumptions it was stated that the market price
for all inputs reflects their true marginal value productivity.
It is therefore clear that the price of these inputs reflects
the "opportunity cost" of what they could have earned in other
investments had they not been drawn into the selected enterprise.
Hence the residuzl imputed to land reflects the marginal value
productivity of land, or the amount added to the value of the
outputs by land.

L ——

“  The expanded equations for forestry and sgriculture are
given in their respective chapters. .A full listing of dis-
counting equations is given in Appendix I,
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In practice the main limitation of this method is the need

for policy makers to specify = long term external interest rate.

2.3.2,2 An Alternative ligdel and its Shortcomings
In practice, the difficulty of specifying a long term

external interest rate leads to the initially plausible recommend-
ation of ranking alternative enterprises according to their inter-
nal-rate-of -return (10,16). The internal-rate-of-return may be
defined as the particular discounting rate p, which reduces the
future stream of net returns to a present value of zero.

A general equation for {'inding the internal rate of

interest for an investment is:

WV o= V1_ + V2 ===+ Vi 4=+ ___Vn (2.4)
1+ (1 +p)? 1 = p)i (1 =p)n

Where the symbols are as defined in equation (2,3),
with the exception that in equation (2.4), p represents the
internal interest rate.

In this model p is unknown. The problem is to find a
value, or values, of p which solve the equation giving a present
value of zero, The particular value, or values, of p which
provide a present value of zero, is defined as the internal rate
of interest. The investment yielding the highest internal-
rate-of-interest is selected as the most profitable. This
method attempts to find a purely "internal" measure of the
time-productivity of capitszl, for a particular investment,
which is independent of the need to specify a market interest
rate, It is considered basically useful in allowing decentral-
ization of decision meking, as it provides an easy and conven-
ient criterion for determining the optimum allocation of capital
within a firm,

For the following reasons, however, the internal-
rate-of=return method has not been used in this study.

(2) Taere is not necessarily a unique value of p for a
particular investment. i/here an enterprise represents a
series of outlays and revenues of varying magnitudes through
a long time period, there are likely to be a number of break-

even retes of p, which solve the equation. For example, an
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nth polynomial may have up to n real roots, all of which
provide a solution to the equation. Thus, because of the
particular structure of the flow of outlays and revenues,

a forestry enterprise may be shown to pay at a high and low
rate of interest, but not necessarily at an intermediate
interest rate.

(b) In calculating the bresk-even discount rate p, the
method implicitly assumes that 211 intermediate revenues may
be reinvested at an earning rate p, and intermediate outlays,
if financed from borrowing, can only be borrowed at an interest
charge equivalent to p. This is clearly not the normal
situation. For instance, assumc 2 unique break-even value
of p has been found for two investments, for example forestry
and agriculture. Furthermore, the present value of each
enterprise is plotted over a range of interest rates from O

to 15 per cent, as shown in Fig, 2.2,

i
\ Torestry

Present Value

% 7 0

Interest Rate

FPig. 2.2, Hypothetical Profit-Interest Rate Relationships
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The example in Fig. 2,2 illustrates that a change in the
interest rate has a differential effect on the profitability of
the two onterprises, due to their differing outlay-revenue
structure. Agriculture has the highest internal-rate-of-
return, that is its present value falls to zero at a 15 per
cent discounting rate, relative to a 10 per cent discounting
rate for forestry. Hence the internsl-rate-of-return rule
would select agriculture as the most profitable investment,
regardless of the ruling external interest rate. However,
the present value rule clearly indicates that in a perfect
capital market forestry is more profitable than agriculture
when the externasl interest rate is below 7 per cent, and
conversely for an external interest rate greater than 7 per
cent, For this reason, even when there is a unique solution
for p, the choice of the enterprise with the highest internal-
rate-of-return is not necessarily the most profitable.

There are a2 number of less important limitations of the
internal-rate~of-return method, These together with the
above limitations are fully outlined and discussed by
Hirshleifer (1958) (18). This discussion includes the
limitation of the method to distinguish between multiple
tangencies and the extreme breakdown of the method under
conditions of non-constant market interest rates over time.
Thus the method, in attempting to provide a purely internal
measure of the time productivity of capital, completely over-
looks Fisher's statement (14) that "investments cannot be
considered in isolation, but only in the context of the other
investment and consumption alternatives available'. In so
doing, the assumptions implied about the external opportunities
for borrowing and investing capital are not generally correct
or even generally reasonable,

For these reasons the internal-rate~of-return criterion
has not been used in this study; the euthor is of the opinion
that no method which attempts to avoid the difficulty of
specifying an appropriate market interest rate for long term

planning can be successful.
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2,4 Problems in Estimating the Land Ixpectation Value

The land expectation value method of assessing the relative
profitability of forestry and agriculture is selected for use in
this study. Under the previocusly stated assumptions, this
model provides a perfect criterion for determining the real
profitability of forestry and sgriculture. In practice, however,
the main limitations of this method sre:

(a) The difficulty of estimating a long term external
interest rate and future produce prices

(b) The frequent paucity and inadequacy of present data
for predicting future physical inputs and outputs for forestry
and agriculture on the sand country. This is largely a result
of intensive farming on the area of sand country under study
being a recent phenomens, The land has previously been used
for extensive grazing. At present no farms are fully developed
and many are only at early stages of development. Hence data
are limited and, in some instances, date even when available are
obsolescent as past technologies have been superseded by new
technologies, the long term results of which can only be sub-
Jectively predicted.

The author considers that the difficulty of limited data
and the need for subjective estimations will be encountered in
most land use studies. The most important land use decisions
have to be made at the pre-development stage when knowledge is
normally incomplete. It is of limited value to make a sophis=-
ticated and accurate analysis of the problem in retrospect, when
complete data are available, and on this basis make recommendations
of what the land use should have been at the time when development
was initiated 15 years previously,

As a consequence of the dynamic nature of agriculture on
this class of sand country it was considered necessary to
incorporate any imminent changes in technology which are not
reflected in past methods of development and/or present production
patterns.

Clearly, the above data problems will arise in the use of
any model for determining the relative profitability of forestry

and agriculture. The use of the internal-rate-of-return
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method obviates the need to specify an external interest
rate. In spite of this advantagc, the method has not been
used in this study. The reasons for not using this method
are given in the preceding section.

(¢) There was a problem of determining the relative
standard of management at which the profitability of forestry
and agriculture should be determined, In this study an
attempt is made to compare the profitability of forestry and
agriculture under high standerds of management. The implic=-
ations of a high standard of management are later outlined in
the respective budgets for forestry and agriculture,

(@) Problems of applying the land expectation value
method in an imperfect market are discussed in the following
chapter,



CHAPTLR IIT

e

PROBLENS OF APPLYING AN LCONOHIC MODEL

TO AN INPERFECT IARKET

The results of an cconomic analysis are, in general,
dependant upon a2 number of restricting assumptions and con-
siderations. The assumptions on which the basic economic
models are based have been given in Chapter II.,  These
assumptions are now relaxed and the important problems which
arise are discussed. After a review of the literature
(24~3A) the author has selected for discussion what he
believes to be the most important considerations. These
considerations are initielly outlined in a general context.
Following this an endeavour is made to explain their relation-
ship to forestry and agriculture. When interpreting the
results of this study there should at least be an awareness
of these problems, even though their numerical estimation
is considered beyond the scope of the present study in many

instances.

3.1 Differences Between Private and Social Net Product

The importance of problems arising from an imperfect
market vary according to:
(&) The type and size of the enterprise.
(b) Whether value is expressed in terms of private or
social net profit.
For this reason the importance of these considerations
is discussed at two distinct levels of benefit:
(a) The net value of each enterprise to the
individual farmer or forest owmer,
(b) The net value of cach enterprise to the nation
as a whole.
The primary aim of the present study is to compare the
value of forestry and agriculture at the level of individual

farmer or forest owner benefit. However, there is clearly



a need to be aware of the additional problems involved in
extending the results of the present study to give the respect-
ive social net profits from each enterprise.
3.2 Lffects of Rigk and Uncertainty
The original economic model implicitly assumed perfect

forecasting of changes in technolozy, population trends and
consumer preferences. This implies that the supply and demand
curves for all resources and products associated with each
enterprise can be projected into the future with complete
accuracy. Risk and uncertainty, however, are important
factors in long term planning, and it is clearly not possible
to predict precisely 2ll future outcomes of todey's land use
decisions, Generally in long range economic projections, all
that can be hoped for is that all data are thoroughly analysed.
Then in the context of a rcasonable set of assumptions a "best
guess" is made for thc optimum allocation of land. In broad
terms three possible knowledge situations of future trends can
be identified:

(a) Imperfect knowledge.

(b) Partial knowledge.

(¢) Perfect knowledge.,
(a) Imperfect knowledge is a situation typified by a complete
absence of studies on the past or anticipated future supply and
demend trends for resources and products. In this instance
the only reasonable assumption that can be made is a continuation
of present prices, as there is an equal probability of future
prices rising or falling.
(b) Partisl knowledge is the normal situation where some data
and studies are available. This enables @ more speciflic
peostulation of future trends to be made. For example, in the
absence of unforeseen major technological changes, increased
demand is expected to keep pacc with increased supply of a
product, and there is a high probability of present prices
being maintained.
(¢) The perfect knowledge situation. In this instance

uncertainty is eliminated. "FPure risk" is quantitatively
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incorporated in the results by expressing all possible outcomes
in the form of & probability distribution. In biological pro-
duction physical yields are sometimes expressed in terms of

"pure risk". It is the suthor's belief, however, that long
range price projections will always remain in the field of
uncertainty. Under ~: sent knowledge profits from agriculture
and forestry are evaluated in an environment of uncertainty.

The investigator is well aware of the uncertainty of a particular
outcome, but does not have sufficient data to express all
possible outcomes in the form of & probability distribution.

In this study the method adopted for incorporating uncer-
tainty is to express the result as o renge of possible outcomes.
The range of possible outcomes is derived by varying the
vulnereble assumptions embodied in the basic model, within
what is subjectively considered reasonable minimum and meximum
limits. For example, particulerly vulncrable assumptions in
the present study are prices and vhe long term external interest
rate. The method outlined is normally termed parametric
budgetting (25).

Risk and uncertainty are considered equally important
at both levels of private and social net profit.

The input-output struciure of forsstry and agriculture
differ. The suthor considers that there is a higher rigk
for forestry production than agriculture because of the longer
time period between inputs and outputs.

5.3 Effects of Politicel Decisions on Prices

The original model assumed that &ll prices were determined
in a perfectly competitive market. In this case, the market
price reflects the true marginal value productivity of resources.
Hence the market price charged to an enterprise for the use of
a resource reflects the real earnings foregone in an alternative
investment also competing for the use of the scarce resource.

In the existing economy, all prices that are determined under
some form of protection, for exemple subsidization, special
taxation, direct price sontrol, import restrictions and tariff

policies, may ideally need adjustment before representing their
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true national value. TFor example, when a government advocates
a policy of full employment with = compulsory minimum award
rate, there are likely to be periods of under-utilization or
unemployment of labour, In these instances the average wage
will overvalue the true marginal value productivity of labour.
When comparing alternative investments it may be very signifi-
cant as to whether labour is valued at its marginal opportunity
cost, or at the award wege. For example, in the situation
where there is a large unemployed sector mainteined by State
unemployment benefits. It will cleazrly be of particular
importance when the relative profitebility of a labour-
intensive and & labour-extensive euterprise are being compared,
Similarly, an industry may have an annusl return to capital of
10 per cent, but only because there is a restriction on cheap
external supplies of the particular product, through import
restriction and tariff control.

From the individual farmer's view point the prevailing
resource and product prices are clear cut indicators of the
net value of alternative investments. On the other hand,
from the view point of social benefit, it is questionable
whether price ratios established by politicians should be
accepted, or whether an attempt should be made to derive
"real” world prices. Ideally the prices of all resources
should be expressed in terms of their true marginal opport-
unity cost.

It is conceivable that in evaluating the relative profit-
ability of a labour-intensive and a labour-extensive enter-
prise, under conditions of disguised unemployment* that the
labour-extensive enterprise is the most profitable to the

individual farmer, but the lsbour-intensive enterprise is
more profitable in terms of social benefit.

In this study no adjustments have been made to existing
market costs and prices associated with agricultural and
forestry enterprises. The most signilicant non-competitively
determined price in this study is that for sawn timber, Price
control was initially imposed on sawn timber in 1936 with the

primary intention of maintaining low housing costs. Timber has

* For example, in the situation where the State pays unemploy-
ment benefits.



been under continuous price control since this date. A wide~-
spread view point has subsequently arisen that present levels
of price control for timber are too low. If this assertion
is true the author considers that one or both of the following
situations must be prevailing:

(a) A system of rationing timber because,at the present
level of price control, consumer demand exceeds supply.

(b) For certain types of processed timber there is no
price control between merchant and consumer. Hence in the
absence of rationing, supply and demand will only be equated
by selling the limited supply of processed timber at a high
price. In this instance the merchant will be obtaining a
high "mark-up", but this is not reflected back to the mill and
stumpage, because the merchant is unable 4o buy mill timber
above the controlled price, In this case there would be a
tendency for merchants to ensure their tizber supplies by
becoming integrated miller-merchants or grower-miller-merchants.

The present system of rationing, wherein a consumer can
only buy a certain quantity of high grade timber providing he
also buys a minimum amount of low grade timber, indicates that
the present control price of high qualiity timber is probably
too low. Th2 author's impression, after discussion with
timber merchants and foresters, was that merchants were
obtaining relatively high "mark-ups" fcr some processed timber,
not at present under price control, This, together with the
tendency for merchants to obttain control of mills and forests,
also indicates that the control jrice lcr some timber grades,
particularly high quality timber, is tco low.

The above situation does not nezessorily indicate that
present control prices for sawn timber, overall, are too low.
Difficulty is at present being erzountecocd in selling low grade
box timber at the controlled price. Tor this reason, Jjust as
the control price for high grede timbcr is probably too low the
control price for low grade timber is nrebably too high. It
is the author's contention that the renoval of price control
on sawn timber would cause & larger dif ercntial between the

price of high grade and lcw grade tiwoer, rather than a
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significant absolute rise in timber prices. This would be
reflected back to stumpsge values.

In brief, the author considers that price control on sawn
timber could only effectively achieve lower housing costs if
timber was retioned to the consumer.” If the control price
of' timber is foo low demand will tend to exceed supply, and a
rationing system would need to be adopted to distribute limited
timber at that price. The author's impression is that at
present sawn timber is not rationed in an absolute sense.
Generally high grade timber is rationed, whilst low grade
timber appears to be over supplied st present levels of price
control,

It is contended that, unless price control is preventing
monopolistic profits, it should be removed. This would enable
consumey preferences for different grades of timber to be
determined by a competitive market, and allow stumpage values
to be related to the demand for sawn timber.

The price elasticity of demand for sawn timber in New
Zealand is unknown. Hence, it is considered beyond the scope
of this study to make any predictions of a likely long term
supply and demand egquilibrium for sawn timber in the absence of
price control, In this study, where agriculture is more
profitable than forestry, it will be shown to what level the
control price would have to be raised for forestry to just
"break-even" with agriculture. In this situation policy
makers would then need to decide whether there would be a
gignificant decresse in timber consumption at this higher
price level,

The assumptions mede in predicting future stumpage values

are outlined in Chapter V.

3.4 Effect of Degree of Processing on spparent Profitability

of Agriculture and Forestry

It is important to clearly define the point in the pro-

cessing chain at which the comparison of the relative profit-

* This is dependant upon the proviso that, in the absence of
price control, there would be no elements of monopoly in the

R e [ (NI (hy P CATI R T DR (0], Sty



va 30 -

ability of each enterprisc is made For example, in this
study a comparison is made at the farm gate and at the stump
for agriculture and forestry respectively. In this instance
the relative profitability ranking implicitly assumes that the
subsidiary servicing and processinz industries, for the
additional amount of land converted to agriculture or forestry,
are all earning the market rate of interest. Consequently in
the pure economic sense, it is s matter of indifference whether
capital and labour are employed in the servicing and processing
industries of agriculture or forestry, or in some alternative
enterprise equally capable of proiitably absorbing additional
capital and labour, On the other hand, if' the merket is
functioning imperfectly and one of the subsequent industries
has a "mark-up’ greater than the average '“mark-up’, account
must be taken of the additional profitability of this enter-
prise.

There may be a higher quantity of capitael and labour
employed in associated processing and servicing industries for
one enterprise than ancther. If the less intensively pro-
cessed and serviced enterprise is gselected as the most profit-
able at the farm gate, it is important to know whether the
additional cepital and labour associated with the competing
enterprise could be equally profitably employed in an outside
investment. Such a study, however, would be difficult as
account would need to be taken of the economies and diseconomies
of scale, when existing servicing and processing industries
marginally expand to meet the increased agricultural or
forestry production. It would also be necessary to specify
the point in tiime at which they would be required and to express
their net profits in terms of a present value

For the purposes of this study the point in the processing
chain at which the comparison has been made is the farm gate
and at the stump for agriculture and forestry respectively.

A comparison at this point reflects the recl value of the two
enterprises under all conditions to the individual farmer. It
also reflects the social benefit of each enterprise under the

proviso that the serviecing and processing industries associlated
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with agriculture and forestry are all earning the external

interest rate.

3.5 Special Case of the Lxchange late

Because of the present balance of payments deficiency
facing New Zealand, it is extremely probable that the pre-
vailing foreign exchange rete over-values lew “Zealand
currency. Hence it is necessary to consider the net effect
of an enterprise as an earner of overseas funds

It is considered reasonable to assume that agriculture
and forestry are equivalent in this respect. Agriculture
directly earns overseas exchange and forestry indirectly
earns overseas cxchange by scving the need to import timber
for internal consumption, Imported raw material to provide
inputs Tfor egriculture znd forestry are essumed to be approx-

imately equivalent

3.6 Effect of Output on Price

The original model assumed that the introduction or
expansion of existing enterprises was on too small a scale
to significantly affect the present cost-price structure for
any resources or products associated with either enterprise.
Clearly at the level individual farmer benefit, the prevailing
market price is normally an accurate indicator of the value of
marginal farm production, This is not necessarily the case,
however, when the aggregate marzinal production is being con-
sidered on a national scale and in terms of benefit to the
nation as a whole From a2 nationel view point, the following
points should be considered when planning the expansion of
agriculture for an export trade:

(a) The size of the export market.

(b) The proportion of the total export market supplied
by New Zealand.

(¢c) The price elasticity of demand for the particular
export product.

New sealand is in the awkward position of being an important
supplier to some export markets. For example, butter, cheese

and frozen lamb to the United [inzdom market. Coupled with her



importance as a supplier, ls u prouable unfavourable price
elagticity of demand, Conscguzatly it is conceivable that
the reduction in average eipcet price caused by an expansion
in production may absorb a substantial portion or all of the
profits accruing from the additioral produstion.

In brie”, this consideraticn is not important in assessing
the profitability of egricultuce ana forestry at the farm gate.
However, by carryinz this view point over to the national level
the marginal value of addilional egricultural production is
likely to be over -valusd.

3.7 Credit Facilities and 1 m’U““ iﬂuorrnt uate for Long

B N T et .- e b it i A

Lerm Tnvestaeris
Beonomic policy norna'ly eciie to imrrove economic welfare
in the face of congtivints., vengtrainte may ha physicel,
legal, administrative; o & predeleranined level of risk. Tor

example, there may Lo a 177" oo ile of xpansion of

forestry caused by the nc.l to expand nerscoonel and diffuse

administrative kncw--locu. Lrporent constraints, however,

should be investigrre’ 21121y belore they are eccepted as

fixed,
In this study it e eowed - L that the amost important

constraint arises becan:: She sapital markst is not perfect.

Credit instituticns tend to le:d o2 conditions of existing

securities rather thea ¢ Lhn “rioilial of tne particular
investment. Capital A ¥~w T8 poyticularly prevalent
amongst small bugine: oz, o <'-;q13 individual farms.

Often rationing w.'l t ke + = fuviu of a ate> ladder of
definite dnteregt woatng oy To-rizing Inegresies. There are,
however, firms thatl =2re sivuly weble te bor.ow more credit
at any interest rato.

Clearly even if, frem o .saticnal visw peint, forestry
appeared more proillzbie th.om covisultur:, capital would still
tend to flow into sguisui!=rs, Teszvze foom the farmer's view
point there is:

(&) A higher risk asesc’-L_1 +:1'h o long term investment such
as forestry. There is oluo a eoru. creditional view point

that land should »nly = .-e! Jor ferzzizy as a last resort,



(b) With the capital market being imperfect, in many instances
capital rather than land will become the most significant
limiting resource. As a result a farmer may be forced to accept
a lower return to his capital by investing in agriculture and

so obtaining an annual return to provide for present consumption,
even though forestry may be more profitable in the long run.

In long term investments such as foreatry there are two
ocomplicating factors. PMirstly, there is the high risk element
which igs simply a function of the long production cycle and the
uncertainty of the distant future. Secondly, there is the
question of how much capital a country, and more particularly
an individual, can "afford" to invest for 30 to LO years before
obtainingz revenues. Clearly most small firms cannot afford
to invest substantially in forestry as the only forestry loan
scheme known to the author is the recently introduced Govern-
ment farm forestry scheme.

Hence at present there is an imperfect capital market
facing most potential forest growers, althouzh the Government
farm forestry scheme has to some extent alleviated this position
To a lesser degree an imperfect capital market also faces
agricultural producers. There is the important distinction,
however, that whereas a farmer in the face of capital rationing
can adopt a form of extensive agriculture on partially developed

land, forestry is essential an "all or nothing enterprise'.

3.8 Summary

There are a number of important considerations to be
talken into account when interpreting the results of this study.
(1) There are two distinet levels of benefit:

(2) Individual benefit.

(b) Benefit to the nation as a whole.

The benefit assessed at one level doves not necessarily
reflect the benefit at the other level.
(2) The range of possible outcomes due to risk and uncertainty
in long term investments is incorporated by varying the interest
rate and product prices. These are considered the two most
vulnerable assumptions, the variation of which tends to over-

shadow other vuriables, for example variation in physical yields.
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(3) The degree of imperfection of the capital market and
the resultant consequences are more severe for forestry than
agriculture,

(4) It is likely that the ruling average price for somo
agricultural products tends to over-estimate the value of
additional agricultural production, at the level of benefit
to the nafion as a whole,

(5) The common argument that forestry provides profitable
employment of labour and capitazl, sdditional to that in
agriculture, because of the higher degrece of processing of
the raw product, is in the author's belief at least partly
erroneous, Firstly, the point in the processing chein at
which a comparison is made is only important when subsequent
processing industries are obtaining a return to capital which
is below or above the sverage market return. Secondly,
agriculture has & hizher quantity of servicing industries
bef'ore the product leaves the farm gate and, thirdly, the
returns from the subsequent wood processing industries will
not be rcalized for 30 to LO years and hence should be con-
verted to a present value

(6) TForestry and ggriculture were anticipated to have an
approximate equivalent effect on the balance-of-payment
problem.

(7) The most important non-competitively determined price

in this study is the control price of timber.



THE NATURAL CONDITIONS AND CURRENT T4ND

USE_OF THE MANAVATU-RANGITLI:I SAND COUNTRY

This chapter provides a background of the natural con-
ditions and current land use of the Manawatu-Rangitikei sand
country.* This follows the selection of this area for study
in Chapter I, and the subsequent selection and discussion of
a suitable economic model for comparing the relative profit-
ability of forestry and agiriculture in Chapters II and III
respectively,

The Manawatu-Rangitikei sand country represents a very
variable soil complex, which in turn has determined a
diversified land use pattern. o For this reason a detailed
study of soil survey results is iade in this chapter. A
method of soil classification is adopted on which "product-
ivity classes” for forestry and egriculture can be identified.
TFinally the send country soils on which competition between
forestry and agriculture is strongest are selected for an
intensive study. A detailed land use classification of

these soil eclasses is made.

4.1 Definition of the Area

The soil classes to be studied comprise a large area of
the Manawatu-Rangitikei sand country. The following des-
cription of natural conditions and classification of soils is
based largely on a comprehensive and detailed soil survey
compiled by Cowie and Smith (1958), (35) and Cowie and
Fitzgerald (1963), (36). The llanawatu-Rangitikei sand

country, as defined in this soil survey, extends a distance

.——— mn e A s
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* See locality map, Fig. XII 1.

“#  For illustration, see land use and simplified soil maps,
FPigs., XIII.2, XITI.3 and XIIT.). Large scele, detailed
soll maps of the sand country and additional raw data used
in this study are lodged with the Department of Agriculture
Economics and Farm lanagement, llassey University of
Manawatu.
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of 4O miles along the west coast. The area extends from the
Hokio Beach in the south to the Wangsehu River in the north,
and inland to & depth ranging from 2 to 12 miles. This area,
covering approximately 170,000 acres, is composed of a large
number of different soil types, ihe parent material of which
is generally wind blown sand. Hour rivers, the Manawatu, '
Rangitikei, Turakina =nd 7anzachu, flow throush the sand
country, Small areas of alluvial flats and terraces
bordering the rivers' lower courses are included in the soil
survey, but not in this study. There is approximately 100,000
acres of sand country south of the Hokio Beach and north of
the Wangaehu River which has been excluded from the soil
survey and this study. It is thought, however, that the
results of this study could provide a guide on similar soil

classes on this area.

4.2 Climate and Relief

The Manawatu-Rangitikei sand country lies within the
Western Wellington climetic district, which is characterized
by warm summers, mild winters and a reliable rainfall, evenly
distributed throughout the year. Conditions on the sand
country, however, are drier them further inland The average
rainfall is 33 to 35 inches per annum. Strong westerly and
north westerly winds are a dominant festure of the sand country
These winds have controlled the orientation of the dunes.
During spring, westerly winds increase in frequency, causing
a loss of soil moisture, particulorly on exposed sites. 1t
is also a time when salts carried inland by wind can damage
and retard the growth of pastures and crops. During summer,
which is warm, rainfall is comparatively low and variable,
inducing drought conditions on freely draining soils. Autumn
is warm and, if the rainfall is adequate, this is a time of
rapid growth,

The overall relief of the lanawatu-Rangitikei sand
country is flattish with a gentle slope from sea level inland,
up to a height of 300 feet above sea level. This low ovecrall

relief is obscured by the alternation of dunes and plains,

T e Yor . W R T S T T T~ e W gy [ < MTha
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micro=-relief, by affecting the level of the water-table and
impeding natural drainage towards the coest, is an important
determinant in the formation of different soil types.

The sand country may be divided into two broad classes:
(a) The Younger Dune Complex

This is a strip of relatively immature sand country
bordering the coast to a depth ranging from one quarter to
four miles. The Younzer Dune Complex consists of relatively
unconsolidated dunes and plains, large areas of which have
insufficient plant cover to prevent wind erosion of sand.
Approximately one~third of the ares is raw unstabilized sand.®
The erosion of sand on this area has in the past been initiated
and aggravated by burning, ploughinz and over-grazing of the
natural plant cover,

The Younger Dune Complex comprises one quarter of the
sand country.
(b) The Older Dune Complex

This is an area of relatively mature sand country
situated inland from the Younger Dune Complex. The Older
Dune Complex which extends from one quarter to 12 miles
inland, consists in general of consolidated dunes and plains
on which plant cover is good. There is little serious
erosion, with the exception of some small localized dune
areas,

Attention is now focussed on the two land classes selected

for a detailed study,

4.3 A Detailed Land Use Classification of the Selected

Lend Classes
This section provides a detailed description of the
current land use of the Younger Dune Complex and the Himatangi-
Foxton land class of the Older Dune Complex,

i P —— T e s

For illustration see FPig XII 5

e

% A detailed technical description of sand country soil
types, originally part of the main text, has been traasferred
to Appendix XII,
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4.3.1 The Younger Dune Complex

This area has been described in sestion XIT.2.2. *
The current land use of the Younger Dune Complex is tabulated
in Table 4.1.
The land use pattern shown in table 4.1 is:

Undeveloped Land

This consists of:

(a) 16,000 acres of completely undeveloped land, 6,500
acres of which are to be utilized for protective forestry.

The remaining 9,500 acres mey be developed alternatively for
forestry or agriculture, Regordless of future land use,
the initial development will be the planting of marram grass
and tree lupin to fully stabilize the sand, and to build up
the initial fertility to a level where it is possible to
establish pasture or trees.

(b) 16,209 acres of relatively undeveloned but stabilized
sand country —hich is used for extensive grazing or is being
developed for forestry.

Within the Younger Dune Complex 26,709 acres are either
in the undeveloped state or at a very early stage of develop-
ment. This figure excludes the protective belt, but includes
1,000 acres of relatively undeveloped land classified under

sheep and dairy farming in Table l..1

Developed Land

The total area of developed land within the Younger Dune
Complex is 10,971 acres, This is subdivided into:

(a) Sheep-beef farming: OFf the 3,730 acres devoted to
sheep farmming, 3,213 acres are in the process of development
and subdivision. The tentative subdivision plan is for 5
sheep units and 1 dairy unit. The remaining 512 acres is a
small developed block forming part of a large undeveloped
property. The averaze carrying capacity at present is 2.0

ewe eaquivalents ** per acre.

s Aaa - =

* The need for and expected extent of a protective coastal
belt of forest on the Younger Dune vomplex has been outlined
in Chapter I,

*% Tor conversion of stock to ewe eouivalents see Apg%%%ix



TABIE 4.1

The Current Iand Use of the Younger Dune Complex

1
'bgo-l-,ec tive Existing Large % La nd' in Process | Dairy Sheep-Beef Undgflo??d I T,
Tenure 33.51-;8. ! Scalc Forestry | of be:u}g Developed Farming | Farming and E tensive | Area |
Strip i 1 for Forestry Grazing { J
= | e s e i i e e B i i s ks :
f |
i i (acres) j (acres (acres) (acres) ! (acres) (acres) y (acres) |
s g‘ — =— . 52 IR P ‘! ‘J
Crown i ] H i
| Ovmership i 5,000 3 4,400 8,000 | ® ; 3,218 3,000 23,618
K 5 i i
Private i : j ! |
Ownership § 1 sH00 ‘ 1,000 H 800 1 2,661 512 13,909 120,382
TN § L R -
Total: ! 6,500 i_ 5,400 8,800 2,661 ! 3,730 16,909 Ly, 000 i
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(b) Deiry farming: The 2,661 acres devoted to dairying
have been in the process of development since the 1920s. At
present there are 7 dairy units, of which 240 acres are devoted
to farm forestry. The average butterfat production is 75
pounds per acre

(c) Torestry: The two Crowm forests have & combined
planted area of 4,400 acre-, There is & further 1,000 ecres
of private forestry giving 5,400 acres of established forest,
excluding farm forests,

A broad classification of land classes within the
Younger Dune Complex is:

(a) A 6,500 acre protective belt.

(b) 26,700 acres of land in &n undeveloped state or
at a very early stage of developuent.

(¢) 10,800 acres of relatively developed and farmed or

forested sond country.

he3.2 The Himatengi-Foxton Land Class

This land class comprises approximately 30,000
acres., The land class is scattered and dispersed amongst
the other soil classes within the Older Dune Complex.  How=
ever, four relatively large arcas which are predominantly the
Himatengi-Foxton soil class can be identified,

These are:

(a) 4n area of approximately 7,000 acres situated
to the south of the forest owmed by the ilarton Sash, Door and
Timber Co. Itd

(b) 4n area of approximately 7,000 scres in the
Oroua Downs district.

(¢) An area of approximately 8,000 acres which is
bounded by the Sanson-Wellington highway, the Palmerston North-
Himatanzi highway and the lianswatu diver,

(d) An area of approximately 2,500 acres directly

east of Waitarere Forecst.

- SR — T e . e m e -

*  Bee soil meps, Figs. XITI.2, XI1I.3, XIII.L.



TABIE k.2

The Current TLanc Use of the Himatanzi-Foxton

Land Clags
! Sheep-bBeel’ Farms | Dalry Iarﬂs ] Forestry Run~offs
§ (acres) : (acres) ! (acres) (acres)
_umu_“kuﬁumuim“m._u_. ?. -
15,000 [ %,500 b 700 9,800
i "

Table 4.2 indicates the current land use on the Himataengi-
Foxton land class.
(a) Bheep-beef farming: Of the 15,000 acres devoted to sheep-
beef farming, much is on large proverties with considerable
portions in an undeveloped or partially developed state.
The average rate of stocking is 1.6 ewe equivalents per acre.
(b) Dairy farming: Dairy farms are generally at a more
advanced stage of development than sheep-beef farms. Howevenr,
there are still arcas of undeveloped land on most dairy farms,
The average production is 72 pounds of butterfat per acre.
(¢) Forestry: There are only two forests exceeding 100
acres on this land class. There are a number of small
plantations ranging in size from 5 - 50 ecres. The aggregate

700 acres of florest is based on all plantations exceeding

25 acres.
(d) Run-offs: A full discussion of sand country run-offs
is given in the following section, This was considered

necessary because of the »resent high orice for run-offs.
k.3.2.1  The High Velue of Run-offs
Table XIT.)L indicates that approximately one third

It is necessary to meke = Gistinction between the use of
land for run-offs and the use of lond for extensive grazing.
Undeveloped but stabilized sand country on the Younzer Dune
Complex can be used for extensive grozing, providing it is
strictly controlled and very lizontly stocked (ﬂﬁ-%'ewe
equivalents per acre).

On the other hand, the Himatangi-Foxton soil class in
its natural state is more mature, and can be relatively
heavily stocked without serious wind erosion of sand. In
addition, this area is better sited and roaded for run-off
subdivision.



of the Himatangi-Foxton land cless is at present used for
run-offs, The dry, warm nature of these soils and their
close proximity to the heavy, low-lying clay soils of the
Kairanga plains, provide ideal conditions for wintering
dairy and beef stock.

Sand country run-offs serve a number of ereas and
systems of farming, including the following:
(a) Dairy farms within the sand country sited on poorly
draining soils, for example those on the rukepuke-Omanuka
s0il association.
(b) Dairy faerms and sheep-beef farms situated on the Kairanga
plains and in the Feilding district,

It is considered beyond the scope of this study to
determine whether the relatively high market price of run-
offs is economically justified for the range of farming
systems involving the use of a run-off, An assessment of
the economic value of a run-off -;ould be complicated by the
following two factors:

(a) The difficulty in many instances of accurately gquantifying
the proportion of the totel form production contributed by

the run-off,

(b) The diversification of farning systems which make

use of a sand country run-off would necessitate a large

survey sample.

Althouzh a detailed economic survey of run-offs is
beyond the scope of this study, it is importent in the present
study to have some knowledge of merket prices and existing
and likely future trends in the demand for run-off's.

The following is the author's general impression based
on information assembled jointly from the Vgluation Department
and discussion with agricultural extension officers and farmers.

At present approximately one~third of the Himatangi-
Foxton lend class is used for run-offs. The market price
for dairy flarm run-offs in the past five years has ranged
from £40 to £90 per acre. The aver-ge price being £60 to
£70 per acre for undeveloped land devoid of buildings. The

size of dairy farm run-offs ranges from 4O to 140 acres. In
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contrast to dairy farm run-offs, sheep and beef cattle run-
offs are generally leased at & rate of £3 to £7 per acre per
year, and range in size from 150 to 4,00 scres A rent of £4
per acre per year isg approximately ceouivalent to a purchase
price of £70 per acre, assuming a 55 per cent oxternal interest
rate is realistic. Hence some undeveloped and partially
developed run-offs have a per acre market price which is
higher than the government valustion for developed dairy
farms, inclusive of buildings, situated on moister sandy
soils. The author has no detailed numerical data but his
impression is that the recent market price of run-offs is
higher than their productive value. This impression is
based on a high proportion of sun-off owners being in a
sound financial position and apparently prepared to pay for
the easy and convenient method of overcoming wintering
problems that a run-off provides. Tor example, excluding
the effectiveness of each method, & run-off is normally a
psychologically more acceptable method of overcominz wintering
problems than providing = sacrifice paddock within the farm, *
In the present study it is assumed that the market price
for run-offs reflects their truc productive value. Purther
consideration is given to run-offs in Chepter VII, where the

results and recommendations of this study are presented.

bl Summary
(a) The development and utilization of the sand country
presents a number of problems, Trhese arise from a complex
soil rattern, varying and often unfavourable moisture con-
ditions, and lack of consolidation of the soils,
(b) Following a general description of the natural
conditions, methods and problems of soil classification on

the sand country have been described and discussed.
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¥ Clearly it may be argued that “psychic" factors, such as
ease and convenience of a system combined with freedom f'rom
worry, constitute real productive value which a flarmer is
economically justified in paying for. The management award
to a farmer with a run-off could well be lower than the cost
of manazing a farm without a run-off,
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(¢) A modified method of soil classification has been
adopted for use in this study. This method classified sand
country farms (or forests) into one of five "productivity
classes", one within the Younger Dune Complex and four within
the Older Dune Complex.

(d) Two "productivity classes’, where competition between
forestry and agriculturc is most marked, have been selected for
an intensive study. The present land use of these areas,
nemely the Younger Pune Complex and ilimetengi-Foxton land

class, has been described in detail.



CHAPTER V

N N e e

FORESTRY LAND IXPECTATION VALUES

Amongst the most important information needed to
evaluate the economics of forestry are: +the growth rates
and yields of timber, the predicted effects of silviculture
on future stumpage values, the estimated costs, returns and
timing of forest operations, and knowledge of the benefits
and disadvanteges of farm forestry relative to large scale
forestry

This chapter provides a description and discussion of
farm forestry, with particular reference to the recently
introduced farm forestry scheme and the relative merits of
fam forestry and large scale forestry. This is followed
by a description of the surveyed forests and the interpretation
of data obtained from this survey. The outlook for the round
produce market is also discussed. PMinally the forestry land

expectation values are calculated.

5.1 Farm Forestry
In this study farm forestry is defined as:
A farm with Pinus radiata plantations ranging in size

from 5 acres to 100 acres, which in aggregate do not exceed
one half of the total farm arca. The plantations are assumed
to receive pruning to a minimum height of 18 feet and not less
than two thinnings, with a final harvest between 30 and 4O
years of age.

Until the last decade the purpose of farm forestry on
the Younger Dune Complex and Himatangi-Foxton land class was
mainly to provide shelter and protection against wind erosion
of sand. The harvesting of timber has been a secondary con=-
sideration. More recent plantings, however, have been
initiated because of a growing awareness of the direct value
of well grown timber, On the Younger Dune Complex 240 acres
of farm forcsts were established over the period 1926-58.

The only silvicultural treatment has been low pruning. A
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further 150 acres have been ecstablished within the last three
years. On the Himatangi-Toxton lund class approximately one=-
half of the surveyed propertiecs had faram forests, ranging in
size from 5 to 30 acres.

Yield and stumpage data from farm forests were very
limited because few farm forests have been harvested. Those
that have been harvested were generally scattered shelter belts
which have had little or no tending, The limited data that
were available have been used to substantiate yields and
stumpage values given in Table 5.2 for existing large scale

sand country forests.

5.2 The Farmn Fore.ty Scheme

The Forest Service expects that private plantings, of
which a substantial portion will be farm forests, will provide
approximately one half of the additionsl one million acres of
exotic forest envisaged by the year 2000 A D The recently
introduced (1963) Government farm forestry scheme is a
reflection of the importance placed on the pert farm forestry
is to play in the envisaged future afforestetion programme
in New Zealand.

Briefly the essentiai points of the proposed farm forestry
scheme are (37):

(a) The establishment by the Government of a credit reserve
of £700,000 for the purpose of providing finance for estab-
lishment and silviculture of farm forests.

(b) The maximum loan is £25 per acre for establishment and
£15 per acre for subseguent silviculture. The minimum area
for which credit will be loaned is 5 acres and the maximum area
100 acres in any five~ycar period. This restriction is
designed to ensure orderly planting and a planncd age-class
distribution to be achicved.

(¢) Conditional on the corrcct adoption of defined establish-
ment and subsequent silvicultural proc~dures, up to £20 per
acre will be written off as a suspensory loan,

(d) Repayment of prinn~im21 and interest at a rate of 5 per
cent will be by table mortgage over » neriod of 20 years,

commencing in the 20th year after establisimcnt or in the year



of first realization.

The recent incentives for establishing farm forests
given both in the form of availability of credit end giving
conf'idence to potentisl growers, ref'lect some important
advantages of farm forestry. These are now discussed.

(a) ‘here farm forests are established in settled farming
areas, there is & large saving of socizl overheads,
for example roading, power rcticulation and buildings.
Where a large forest is established in a completely
unsettled arca, these social overheads have to be
provided,

(b) In many ferming ereas, particularly the sand country,
there is a range from low-producing to high-producing
soil types, within individual farms. Consequently,
although there may not be large unbroken areas of soil
types suitable for extensive forczts, there are often
many suitable small areas within farms which in aggregate
would represent z substantial forest. Farm forestry
also provides a diversification of farm production, and
secondary benefits in the form of & cheap supply of farm
posts, shade, shelter and protection against wind
erosion of sand, VWhen assessing the land expectation
value for farm forests, no attempt has been made to
place a numerical value on these secondary benefits.
There will be a wide variation of these benefits between
farms,

On some farms, farm labour may be utilized for tending
plantations during a slack farming period At this time the
opportunity cost of the labour will be low. For example,
using dairy farm labour for pruning after the milking herd has
been dried off,

A further advantage of farm forestry is the absenca of
roading and tracking costs. However, this edvantage 1is
normally more than of'fset by the additional fencing costs
required for farm forestry. The main disadventage of farm
forestry is the higher logging costs incurred in harvesting

scattered farm forests. Purther considerations for a
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successful farm forestry schemc are the need for a system of
co-operative marketing to ensure a steady supply of timber to
the mill and to minimize transportation of heavy logging
equipment between plantations. There would also be a need
for an extension of service for extending correct silviculte

ural techniques to farmers.

5.3 Credit and Taxation Considorations with Respect to Famm
Forestry
5.31 Credit

The Government farm forestry scheme is the only

of ficiel source of credit aveilable for establishing and
tending farm forests at present known to the author. This
raises an important problem when using the land expectation
value criterion to determine the velative profitability of
farm forests. The present value method implicitly assumes
that the capital market is perfect. Therefore in choosing
the optimum combination of farming land and farm forests, it
is assumed that the farmer is in fact able to move to his
optimum time preference pattern for consumption, by financing
the investment in a2 perfect credit market. In addition to
borrowing credit for the investment, s farmer who has a sub-
stential proportion (20-40 per cent) of the farm in farm.
forests would probably need to borrow credit for present
living expensesu*

Because of lending constraints and the forestry input-
output structure,$m many farmers may often be forced to accept
a lower return to capital by devoting some land to egriculture
which could have given higher long term profits as & farm
forest. A possible method of overcoming this problem would
be to institute a farm forestry scheme, whercby the Govern-
ment paid an annual rental to farmers for land planted in

trees.

e PmC— R

¥ Quite epart from the likelihood of these credit sources
never being avsilable, the high risk of borrowing to this
extent, for an investment not yielding returns until 30 years
in the future, would be unacceptzible to moszt farmers.

“%  Tor an example of the flow of income during the establish-
ment phase of a forest see Appendix II,
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5.3.2  Death Duties =nd Taxation
This section briefly summarizes pertinent festures

of taxation and death duties with respect to farm forests.
For a detailed account reference should be made to Grainger
(1950), (38) and Mitchell (41963), (39).

Death duties are no longer a disincentive to establishing
farm forests, as trees were made completely exempt from death
duties in 1960. With respect to taxation, Mitchell states:

"It seems fair to sey that there is little in the taxation
field for the farm forester to ask for, so long as his forestry
activities are within the scope of the Farm Forestry Act 1962."

The present method of forest taxation is still claimed to
be discouraging to forest companies. For example, the
interest earned on capital invested as a provision for future
forest maintenance expenditure is at present taxed. At the
same time, the forest is not yielding any returns during this

establishment phase.

5.4 Existing Sand Country Forests

-

A survey was made of 7 relatively large scale sand
country forests to obtain the data necessary to determine
the profitability of forestry.* L summary of the descriptive
data collected during the survey is given in Table 5.1. These
data are given in more detail in the following sections.

A number of experimental tree species were established
in sand country forests. For example, Pinus pinaster,

P. muricata and P. ponderosa, The results have shown that

beyond the protective belt P. radiata is easily the most

rapidly growing and most profitable species. This is the
only species consgidered in this study.

5.5 ZIorest Productivity on Sand Country Soils

The stumpage yields and values given in Table 5.2 have
been derived from harvested areas of sand country forests on

the Younger Dune Complex and Himatangi-Foxton land classes.

» These forests are shown on the land use maps, Figs.
XIII.2, XIII.3 and XIII.l. given in Appendix XIII, In these
maps the first letter of a forests name indicates the
forest. For example, Waitarere forest i1s showm as W.
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TABLE 5.1

Existing Sand Country Forests

- p 2 : s s
| Ovmer— | FPotential | Planted |Date of Planting Silvicultaral Soil Harveste
Forest ¥ha. Area Area Year Total plant- Area
® (acres) (acres) ed arca Treatment Class
( -) (acres)
acres
Waitarere Crowm 3,000 2,555 | 1935 N “9 a1l plantings have been Holzio-
i 1945 876 { pruned and thinned, althoughi{isitarere None
1955 1,909 | treatment of older stends
1961 2’555 was much delayed and not
W ' _ 2777 {fully effective.
Santoft Crown 8,800 1,650 1 1925-35 500 19{5~35151an31%gs 1nad§quqte Hokio-
4 4 silvicultural treatmen T )
! i 1945-63 1,650 311 other plantings receiv- Waitarere None
! i intensive »runing and
+ thinning. Proposed planting! ]
programme is [,00-500 acres
SR S i . per ycar. L i =
Tangimoana Crovm | Unknown i 800 | 1925-29 800 § Mixed and generally i Hokio-
inadeovate silvicultural Waitarere L2
- ! treatment Planted in
! lantations renzinz Tronm
N _ ] to 50 acres. _ .
Foxton=- Crown Unknown 35 1 1927-30 23 | Receiving full silvicwlturalldimatangi-
{ Railway J treatiaent., Foxton 23
Harton, Sash, {(Private 1,000 900 { 194,8-62 900 { leceiving full silvicultursliHokio-
Door and Timber treatment, vaitarcre None
Co, ILtd. 1 1 (inland area)
Kernohan ) Prlvatoi 1L00 350 | 1925-35 LOO ! Areas planted in last Himatangi-
Gibbs ) decade receive full TFoxton 50
! silvicultural treatment.
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Table 5.2 gives the yiclds from harvested arecas of L1.7
acres and 23 acres respectively., The age of the stands at
harvesting has been approximately standardized to 33 years
using generalized yield prediction tebles (40,41). The forest
"site index" based on lewis's tables (4O) ranges from 65 feet
on poor areas of the Younger Dune Complex to 85 feet on the
Himatangi-Foxton land class., These data are generally
based on florests with

(a) inforior seed sources,

(b) wunrccorded blanking, and

(¢) inadequate silvicultural treatment
producing a high proportion of low grade timber. The data
in Table 5.2 can therefore only be used as an approximate

guide, perticularly for future stumpage values.

Final Harvest Yields and Stumpaze Values

-

. o

Land Class Yicld/ft3/acre | Price £t | Stumpage
Value per
acre

Younger Dunc Complex £
Average 8,270 , 11.0d. 275
Minimum ! 7,200 10.0d. 327

13 4
Maximum ! 8,800 v 12.5d 1,22

; - . o —
Himatangi-Foxton ? ;
Average I 9,120 b 11,34, 140
Minimum i 8,100 9.2d. | 350
Maximum j__ 9,550 k. 5d. 530

To the author's knowledze no sample plots have been establighed
to obtein measurements for forests under intensive silvicultural
manaZement on these classes of sand country. Generalized
yield tables for intensively managed Z. radiata forests are

in the process of beinz prepared at the Forest Research

Institute, Rotorua.
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The proportion of a large representative area of the
Younger Dune Complex on which it is possible to obtain a
productive P. radiata forest is not accurately known. The
two largest established forests of 2,555 acres and 980 acres
respectively, have a higher proportion of dunes than is
characteristic of this land class as a whole, and are there-~
fore not truly representative. Within these two forests
there is a negligible area of soil types on which it has not
been possible to establish P. radiats. These flew small
areas are too wet.

Difficulty in tree establishment has occurred in the
Santoft Forest on the imperfectly draining Hokio sand and
Hokio peaty soil types. However, it is possible that
techniques of ridging and chezp drainage combined with the
natural drying up of wet areas surrounded by forest will
overcome this difficulty., ‘/here these methods are not
successful less productive species more adapted to moist
conditions may be planted.

It is estimated that for a large scale forest sited on
the Younger Dune Complex, 25 per cent of the land would be
classified as unproductive due to:

(a) Access tracks for fire protection and tending

operations.

(v) Camp sites.

(c) Excessively wet, swamp and lagoon areas.

(a) Loss of forest due to fire, insect attack,

disease and wind-throw.

The equivalent unproductive area for the Himsatangi-Faxton
land class is estimated to be 20 per cent. The lower unpro-
ductive area is due to there beinz negligible areas of
exceedinsly wet and swampy soils on this soil class. The
estimated unproductive area for farm forestry is 10 per cent
for both land classes.

The lower "unproductive'" faru forest areaz is because

- B . T - - e

* The loss of production due to unproductive soil types

is derived from existing unproductive areas on sand country
forests, together with eppraisal of detailed soil maps of
the sand country,
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normally the only loss of production will be from fire, ingect
attack, disease or windtarow. Iioist areas will be farmed.

On the Younger Dune Complex, 5 per cent of the total sarea
is estimated to be unproductive agricultural land, due to
swamps, lagoons and lakes. Hence relative to agricultural
production:on this land class, the "productive" ares for
large scale forestry and farm forestry is estimated to be
20 per cent and 10 per cent lower, respectively.

The land expectation valuesfor a large forest planted
immediately and farm forestry are estimazted to be equivalent.
This is because the lower proportion of "unproductive" land
in farm forests will tend to be offset by slightly lower
stumpage values obtained from harvesting small scattered farm

forests.

5.6 Round Produce larket

This is an important aspect of forestry as round produce
from thinnings provide revenue at a relatively early point
in time. The future outlet for round produce in the fom
of posts and poles is complicated amongst other factors by
the likely substitution of wood for concrete, as an increasing
quantity of good quality round produce is supplied. Conse-
quently projected demand figures can only be used as an
approximate guide for future demand trends. For the Manawatu-
Wanganui region the estimated future demand for round vnroduce,
based on present sales, is 600,000 cubic feet per annum (6).
With production of 600 cubic feet of round produce from
the first thinning and 300 cubic feet from the second thinning,
25.7 cubic feet of round produce per acre per year is produced
from a 35-year rotation sustained yield forest An area of
approximately 23,500 acres of a 35-year rotation sustained
yield forest would meet this ennual 600,000 cubic feet
demand. Considering the existiny 30,000 acres of exotic
forests, and the probable planting of en additionel 30-80,000
acres in the Manawatu-Wanganui district, it is evident that
the supply of round produce in its present form /ill tend to
exceed demand. The sand country has & transport advantege

over alternative supply areas hence the gross figure is not
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directly applicable. However, this factor would tend to be
offset by the fact that there would also be some roundwood
from the finzl harvest, hence estimated gross acreage require-
ments may be slightly high.

To the author's knowledge, alternative outlets for round
produce have not been formuleted. It mzy be possible to
convert the round produce to chips, by the use of portable
chippers and to transport thne raw chips to the nearest pulp
mill for further processing. This method is adopted in the
U.5.4A, and, despite long transport distances, is evidently
econonic, At present, however, there is little indication
of this practice evolvinz in New “ealsnd. In the event of
an over-supply of round produce, there is the possibility of
the establishment of & fibre or particle board plant. 5 7 S
such & plant were established, the source of round produce
would have to be concentrated within a small distance of the
processing plant, because of high internal transport costs in
New Zealand.

If no alternative outlet for round produce can be found,
the adoption of the resultant method of poison thinning to
waste would represent a marked decline in the profitability
of forestry, as estimated as Stumpage.%

If there is a future over-supply of round produce, an
important question arises as to whether a State forest should
maximize its own profits or maximize national wclfare..% A

tree-growing company in a monopoly position will tend to

P, p— . St 5 - S -

In the absence of a full scale study on the future of the
round produce market, the asuthor was unable to obtain reliable
estimates of future round produce prices. However, the data
that are available (6), together with the general opinion of
the Forest Service, suggests that round produce prices will
tend to f2ll, In this study, forestry land expectation
values have been calcul-ted for & renge of thinning prices.
The maximum price in this range is taken to be present day
prices and the minimum, the cost of poison thinning.  When
calculating the most likely land expectation value for
forestry, round produce has been valued at ocne haelf its
present price,

*% This point is illustrated in /ppendix III,



maximize its own profits by adjusting the supply of rotind
produce entering the market so that net profits are a maximum,
The level of supply will depend on the price elasticity of
demand for round produce. If the latter is accurately pre-
dicted, the level of supply of round produce would be such
that an increase in supply would give a greater quantity at
e lower price per unit volume snd a lower overall net profit.
From the nationzl view point, however, thinnings represent
a by-product which for a smell additional cost may be harvested,
There is a fixed minimum cost of thinning, regardless of
whether the thinnings are utilized, This fixed cost is the
cost of poison thinning, Consequently the national cost of
supplying round produce to the merket is given by the additional
cost of harvesting thinnings above the alternative method of
poison thinning to waste. Thus a State forest with the
object of maximizing national welfare should increase the
supply of round produce by supplying thinnings to a level
where the aversge price received for thinnings just meets the
additional cost of harvesting., That is until the marginal
cost of harvesting thinnings equals the average per unit
revenue obtained from the sale of thinnings. Only when the
price has reached this level should surplus thinnings, if' any,
be poisoned, In the event of this policy being adopted,
careful consideration would need to be given to maintaining
an unfluctuating supply of round produce. And sccondly to
the tendency for wood round produce to absorb rapidly markets
previously supplied by concrete products. Clearly in an
economic sense, if a substitute product can be produced more
cheaply in the fomm of wood, a large proportion of the labour
and capital at present producing concrete products should be

released and aided into alternative avenues of production,

5.7 Expected Effects of New Silvicultural Practices

A problem arises in determining expected timber quality,
growth rates and timing of forest operations for future
rotations. This is because the limited data from previous
rotations, on which anticipated future yields are estimated,

is based on comparatively untended forests.
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Intensive silvicultural practices prescribed for future
rotations, although reasonably clear in their general effect
(h2,hj,44), are difficult to estimate numerically as no deta
are aveilable from rotetions which have been completely
managed along these lines, The essential aspects of inten-
sively managed future rotations appear to be:

(a) Low and high pruning, to a minimum height of 18 feet,
to give a large proportion of high quality timber. The
present control price differentiel between timber grades,
makes this an economic practice. For example, box grade
3L/9 to L1/9 per 100 ft.ft. compared with finishing grade
61/6 to 84/6 per 100 bd.ft.

(b) An intensive thinning programme, where, depending
upon market outlet for round produce and smell sawlogs, each
rotation will have from two to five thinnings.,

The thinnings have a threefold function:

(i) To ensure that the better pruned trees are not
dominated by trees of inferior form, and also to allow the
maintenance of a deep green crown on pruned trees.

(ii) To provide an garly financial return which,
because of its early timing, is important in effectively
decreasing the rapidly increasing compounded stream of
establishment and pruning costs

(iii) To give a final harvest yield which has a
lower final harvest volume than that for an equivalent
unthinned forest. However, the yield is represented

by fewer stems of greater volune, and greater value per

unit volume, than from untended stands. The estimated

effects of silviculture on future stumpage values is later

discussed in section 5.9.

The following table indicates the estimated management
schedules for a 30-year and a 4O-year rotation on the

Himatangi-Foxton land class.
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T4BLE 5.3

Istimated Forest Management Schedules for the

Himatangi-Foxton Land Class

LO0-Year Rotation
Age (years) 10 18 28 L0

Stocking before thinning (stems) 900 " 250 150 90
Volune before thinning (£t°) 2,200 | 1,500 | 6,500 { 9,000
Thinning volume (£1°) 800 | 1,800 | 2,000
Volume after thinning (£t°) 1,400 } 2,700 | 4,500
Stocking after thinning (stems) 250 150 90

Total yield (£t7) 13,600

Mean annual increment (£t7) 340

SR— S S -

30~Year Rotation

-—

Age (years) 10 | 16 30
Stocking before thinning (stems) 900 250 110
Volume before thinning (ft5) 2,200 | 3,600
Thinning volume (£t°) 800 | 1,600 | 8,000
Volume after thinning (£17) { 1,400 | 2,000 E
Stocking after thinning (stems) 250 110
Total yield 10,400
Mean annual increment (£4°) 347

The above management schedules for the Himatangi-Foxton
land class are based on assembled date from harvested sand
country forests, as previously shown in Table 5.2. The data
have been adjusted using generzlized yield prediction tables
(40,41,42) and yields from thinned and unthinned experimental
plots establishéd by the Forest Research Institute.  This
has enabled the expected effects of thinning to be allowed for.
The management schedules for the Younger Dune Complex are
estimated to be the same as shown for the Himatangi-Foxton
land class, with the exception that the final crop yield

is 1,000 cubic feet lower.

B e ST

* The yields given in Table 5.3 were finalized after dis-
cussion with members of the Forest Service.
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5.8 Costs of Establishment and Routine llanagement

This section briefly outlines the pertinent establishment

%
and management costs.

5.8.1 Establishment Costs
£
Cost per Acre
(2) Land preparation 5
(b) Roading and tracking 5]
(¢) Trees, planting and blanking 15
(d) Relesase cutting 7
Total establishment costs £30
e

The above esteblishment costs represent averages for a
large sand country forest. The range of establishment costs
is estimated to be between £30 and £35 per acre.** The mein
reason for the variation in costs is due to the more than
proportional rise in fencing costs as the size of the forest
decreases. This is because fencing costs are approximately
equal to the square root of the forest area enclosed. Small
farm forests may have fencing costs up to £10 per acre but
these are partially offset by the absence of roading and

tracking costs.

5.8.2 Routine lManagement Costs

The annual forest maintenance costs will vary
depending upon whether a new forest, with the overheads of
buildings, is to be established, or whether an existing forest
is to be expanded.wmm Where a new forest including all over-
heads is to be established, the annual running costs are
estimated to be £2.5 to £3 per acre. However, where overheads
for a forest are already established, and the existing forest

— - .

Full details of forest costs are given in Appendix IV,

*% These establishment costs were derived from the survey of
sand country forests and discussion with menmbers of the
Forest Service.

#u%  See Appendix IV for derivation of routine management
costs.
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is to be expanded, the additional annual running costs are

of the order of £1.5 to £2 per acre. Farm forestry running
costs are also estimated to be £1.5 to £2 per acre. For sn
expansion of forestry on the sand country, many of the over-

heads are already provided.

5.9 Timber Yields and Prices

This section gives forest budgets based on a 30-year and

LO=-year rotation.

Table 5.4 shows two rotation schedules for a sand country
forest, sited on the Himatangi-Foxton land class. (4)
indicates a 4O-year rotation and (B) a 30-year rotation.

The forest returns shown in Table 5.1 are based on the

following stumpage values for timber,

(a) Round produce and small sawlogs
from first and second thinning O - 6d per cubic foot
(b) Sawlogs from third thinning 9d pex cubic foot
(e) Sawlogs from final harvest 30 years 12d-18d per cubic
foot

LO years 12.5-21.5d4 per
cubic foot

Returns from thinnings are based on present prices with a
lower limit representing the situation where poison thinning
is adopted, due to the possibility of a future over-supply of
round produce.

Final harvest stumpage values are based firstly on a lower
limit, where it is simply assumed tnat present stumpage values
being received for untended plantations shown in Table 5.2 are
projected into the future for fully tended forests. The
evaluation of the increased stumpage attributable to intensive
silviculture is based mainly on research work by Brown (1962),
(42). Essentially the higher stumpage values from fully
tended forests are attributed to a higher proportion of high
quality timber grades, a higher conversion rate of large logs
into sawn timber and, to a lesser extent, lower per cubic foot
logging costs. The full increaesed value estimated by Brown
has not been allowed for in this study for the following

reasons:
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TABLE 5.4

FCREST BUDGETS

For Two Rotation Schedules for a

Sand Country forest

- —

e

Cost of establishment

Annual running costs

First pruning at (6-8') 6 years

Second pruning at (18') 9 years

Third pruning at (35') 12 years

First thinning at

Second thinning at

Third thinning at
Final harvest at

A

10 vears
16 years
18 years
28 years
30 years
L0 years

(a)

R

£ £
Cost pér Acre |} Return per Acre
A B A B
PRI | :
30-35 30-35
1,5-2.5 | 1.5-2.5
8 8
9 9
15
f E—s 420 } -5 420
[ 20-40
25-L5
b5
: 2,00-600
550-800

The additional stumpage values are besed on the

Conical Hill sawmill which is fitted with band saws, and is

therefore unlikely to be representative of future saw aills

serving sand country forests.

(b)

There would be a higher capitsl investment required

in milling equipment if existing sand country sewmills were to

produce high quality timbers.

Por this reason a part of the

increased timber value would need to be attributed to the

sawmill,

knotty core is considered to be under-estimated.

(c)

Also, the loss of timber through removal of the

IMinally, the calculations are based on production

of board timber only, whereas a substantial portion of the

timber supplying the Wellington market will be framing.
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5.10 Forestry Land lxpectation Values

Forestry land expectation values based on data given in
Tables 5.3 and 5.4 are now presented in tabulated and graphical
"

form.

TABIE 5,5

Land Expectation Values Per Acre of Forest
Baged on a 30-Year Rotation
"Immediate Planting"

Annual Interest Rate
(per cent)

bz 5 5% 6%

£ £ £ £
(1) 138,11, 10L4.. 50 85.68 | 52.43
(2) Average (H-F) 85,37 63,36 L45.67 | 21.55
(3) (Y.p,c.)} 67.13 L8 L0 33,46 | 12.68
(4) liinimum 31,34 17.04 5.83 | -9.76

Table 5.5 expresses the forestry land expectation values
for a range of external interest rates from 4% to 6% per cent.
The land expectation values are based on an "immediate planted"
forest. That is, the complete plantation or forest is assumed
to be established in the first year. The effects of a longer
planting period, aiming for s sustained yield forest, are dis-
cussed in section 5.11.

The average land expectation values shown in Table 5.5
are based on reasonably conservative estimates of the likely
increased stumpage values for a fully tended forest. The
actual costs and returns used are shown in the worked example.M
The average land expectation values have been calculated for
the Himatangi=Foxton (H-F) land class, and the Younger Dune

Complex (Y.D,C,).

i -

* The complete method of computation used for deriving forestry
land expectation values is given in Appendix V. The method

of specifying land expectation values in terms of an ennual
rental payment for land is also known,

** See Appendix V.
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The minimum and meximum land expectation values have
been derived from the two extremes of the values shown in
Table 5.4. Finally, single variables have been varied, for
example, the value of first thinnings, the results of which
are discussed in the following section,

Land expectation values based on a LO-year rotation
are not shown in Table 5.5, as a 30-year rotation imputes a
higher land expectation value for all external interest
rates exceeding 37 per cent.

In Fig. 5.1 the forestry land expectation values have
been graphed over a range of external interest rates from
3% to 7% per cent, The graphs are numbered as given in
Table 5.5.

5.11 Discussion of Results of Varying Assumptions with
Respect +to Forest hanagement and Yields

The following significant points arise from Teble
5.5:
(a) The extreme sensitivity of +the imputed land expect-
ation value for forestry to the selected external interest
rate., For example, an increase in the external rate from
4% to 6% per cent reduces the forestry land expectation
value by approximately £64 per acre. On the Himatangi-
Foxton land class, forestry imputes a positive land
expectation value up to a 75 per cent interest rate.
(b)  Although not shown in Table 5.5, the computations
exemplified the important effect of the ruling interest
rate on the optimum forest management schedule. An
increase in the external interest rate will reduce the
length of the optimum rotation and conversely for a
reduction in the external interest rate. For example,
at a 33 per cent external rate the value of the final
harvest for a 40-year rotation would only have to rise
by £90 to break-even with a 30-year rotation, whereas
the corresponding rise at a ?% per cent interest rate
would need to be £350.
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(¢) The magnitude of the effect of an increased annual running
cost. For example, at a 5y per cent external interest rate
an increase in annual running costs from £1.5 to £2.5 per acre
decreases the land expectation value by approximately 30 per
cent. A constant change in the annual ruanning cost does not
alter the optimum rotation In the assessment of forest
running costs a problem emerginz from the study was the
optimum level of fire protection for a forest. For a full
analysis of this problem one would need to know the probability
of a forest being destroyed by fire at different stages in its
life. On economic grounds the maintenance of stringent

fire protection measures in the early phases of establishment
of a forest is questionable FPirstly, the value of the
forest is much lower in early life than near maturity and,
secondly, the effect of early maintenance costs are magnified
as they are compounded to the end of the rotetion, It is
consequently quite clear that it is possible for a forest to
be too well protected against fire. The author considers
that present relatively high fire protection costs for some
florests should be carefully reviewed in the light of the
probable value of forest saved from fire, at varying levels

of protection, and the cost of mainteining this level of fire
protection,

(d) The importance of beinz able to find a profitable narket
outlet for first thinnings is excmplified when at a 5% per
cent interest rate the adoption of poison thinning, reduces
the land expectation value by approximately 25 per cent,

4n increase in the price received for thinnings will shorten
the length of the optimum rotation end conversely for a
decrease in the price of thinnings.

(e) It should be stressed that the forestry land expectation
values 3iven in Table 5.5 are based on the assumption that
all forestry land is planted in the first year. In most
instences this will be a2 realistic assumption for farm forests
and smell plant:tions, A large forest, however, is normally
established over a period of years. The establishment period

of a forest will vary with a number of factors, the primary
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one being its size, Two conflicting aims arise when planning
the establishment of a large forest. These aims are:

(i) An attempt to achieve an even distribution of age
classes, by staggering planting dates, thus enabling the
forest to be managed on an approximate sustained yield basis.”
This will ensure = steady supply of timber and a steady
demand for labour in the various forest operations. Clearly
if the complete forest was established in one year there
would be tremendous fluctuations in labour requirements as
the major tending operations fell due, for example pruning.

(i) Secondly, an attempt is made to establish the
forest as rapidly as possible, partly because, during the
establishment phase, many overhead facilities necessary
from the beginning of the establishment phase are provided,
but are not fully utilized until the complete forest is
established, e.g. buildings.

When establishing a sustained yield forest, it is
important to know whether land held for future planting is
earning its opportunity cost during the waiting period. If
for any reason the land is lying idle during the pre=-planting
period, the opportunity cost foregone by not utilizing it
for extensive grazing or farming should be charged as a
cost of establishing the forest. If unplanted forestry
land is used for extensive grazing, but the altermative to
forestry is to develop the land for faming, account would
need to be taken of foregone earnings. The difference
between the wvalue of the land for extensive grazing and
its value for faming (after development costs have been
taken into account) constitutes the foregone earnings.

Land expectation values derived foor a range of forest

- - B R I )

* A "complete" sustained yield forest (for a 30-year
rotation) is one in which the total forest is divided
into 30 age classes of equivalent size. The age
distribution of these classes ranges from new plantings
to 30 years. In practice this is very seldom, if' ever,
achieved.
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establishment periods are presented in Tpble 5.6.%

TABLE 5.6

Relationship Between Land Expectation Values
and Rate of Forest Sstablishment

Rate of Forest Establishment (years)

B -—— . - B

Soil Class : i oy
Immediate
Planting 5 10 15 20 .25 30
Himatengi-
Foxton | 45.67 | 39.10}3L4.56} 30.61} 27.32 | 24.55 | 22,14
Younger Dune
Complex 33.46 ] 28,64]25.30| 22.41} 19.85 | 17.96 | 16.21

PR, — . o,

Table 5.6 gives forestry land expectation values for
seven possible forest esteblishment plans, These range from
"immediate planting” to a completely sustained yield forest.
The land expectation values are the amounts forestry can
"afford" to pay for land and have unplanted part lying com-
pletely idle during the establishment phase, i.e. no allowance
has been made for using land during the pre-planting period.

Present rates of planting for large scale sand country
forests, for instance Santoft, indicate a 15 to 20-year
establishment period.

In Chepter VII forestry and agricultural land expectation
values are compared on the basis of a 15-20 year planting

period for large scale forestry,

* The method of computation used for deriving these values
is given in Appendix VI, A 5% per cent external interest
rate is used in Table 5.6. In Appendix VI the land
expectation values are given for a range of interest rates
and planting periods.
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AGRICULTURAL LAND EXPECTATTON VALUES

Thislchapter incorporates a description of date require-
ments, sources of data, survey methods, budgetting procedure
and a description of the methods and costs of developing land
for agriculture., Following this there is a section for both
sheep and dairy faming, which gives a brief description of
each system of farming, together with an example of the
budgetting procedure used for deriving the net residual value
to land, Finally the land expectation values are calculated
for both sheep-beef faming and dairy farming over a range of

external interest rates.

6.1 Sources of Information

A survey was made of 16 ferms, 6 sheep-beef farms and 7
dairy farms on the selected land classes, end 3 farms on other
soil classes. The aim of the survey was to obtain the
following daeta for both sheep and dairy farms:

(a) The period of development to the present level of
production, and the approximate costs of development,

(b) The present level and value of production, and the
inputs necessary to "maintain" this level of production.

(c) The anticipated future level and costs of production,
and the period of time and capital inputs required to achieve
this level of production.

In addition to the survey data, basic input-output data
have been assembled for 145 properties on the sand country,
including 4O properties sited on the Younger Dune Complex
and Himatangi-Foxton land classes. The main source of these
data has been the Valuation Department. Apart from the use
of these data to compile land use maps, the data have been
useful in providing a broad background to farming systems,
inputs and levels of production, for a range of soil classes

on the sand country. *

* See footnote ** p,3l.,
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6.2 Budgetting Procedure Adopted

(a) The prices and costs for agricultural produsts and
resources used in the following budgets are based on average
prices within the lanawatu region during the three production
seasons 1961, 1962 and 1963,

(b) The budgets incorporate the total value of gross farm
outputs and the value of all inputs, regardless of their
ownership, used in accquiring this production, with the sole
exception of land.

(6) The farm inputs may be divided into two classes:

(i) Direct costs, which are normelly completely
utilized within a year's farm production, for example,
shearing costs, wages and fertilizer. These costs can
generally be readily assessed as they are recurring annual
costs, and can normally be directly attributed to one year's
production,

@1 Indirect costs arising from inputs which give
services over a long period of time, for example, buildings,
plant and machinery, These overhead costs are not as easily
evaluated as short term inputs.

Two distinct costs are recognised for long term inputs.

(i) Repairs and maintenance, incurred during the pro-

ductive 1life of the input, necessary to maintain the

factor of production in efficient working order.

(i) The ultimate replacement cost of the input which

is normally expressed in terms of a depreciation reserve.

In this study the above costs have been incorporated and
expressed in terms of the following average annual costs:

(i)  An annual charge of 3 per cent of the original
capital value for buildings, This cost is divided into a
2% per cent repairs a:d maintenance charge and a & per cent
depreciation reserve. The average life of farm buildings

is assumed to be 4O years.

B

* The percentage depreciation reserve is that constant
annual sum which, if compounded over the life of the asset,
gives a totel cash sum equivalent to the replacement cost
of the assget See Appendix VIT.
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(ii) An ennual charge of 10 per cent on the original
capital value of plant end machinery. The average life of
plant and machinery is assumed to be 15 years, with annual
charges of 5 per cent for repairs, meintenance and depreciation
respectively.

When isolating a residual payment to land it is necessary
to meke allowance, via the market interest rate, for the value
of all capital inputs combined with land. The procedure
adopted in this study is to allow an annual interest charge
of 5% per cent on the capital value of stock, plant, machinery
and buildings,”

Where farms are alrcady partially developed, the past
capital outlay for pasture establishment, fencing, drainage,
water supply, etc. is regarded as an "historic cost". These
improvements can only be used to service agriculture and hence
have no opportunity cost for any other enterprise. In this
instance the land expectation value is expressed in terms of
how much agriculture can "afford" to pay for this land
inclusive of these improvements. In the determination of
the land expectation value of undeveloped land being considered
for agricultural development, the total development costs are
taeken into asccount, This distinction is later outlined in

section 6.5,

6.3 The Development of Sand Country for Farming

There is considerable variation in the methods and costs
of developing sand country for farming. These costs depend
upon the original cover of the land, the relative proportion
of moist flats, dry flats and dune areas, whether the land is
being developed for sheep or dairy farms, and finally the
methods of development used,

This section outlines the methods and costs of developing
sand country for farming. The important aspects of pasture

establishment on the sand country are: drainage, preparation

* The interest rate charged for the capital value of stock,
plant and machinery is varied over a range of external
interest rates,
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of the seed bed, sowing a2 guitable grass seed mixture and the

application of an appropriate fertilizer mixture

6.3.1 Drainage

On the Younger Dune Complex peaty swamps often

occupy what would otherwise be the most productive land.
The formation of these swemps is lareely a result of the
natural drainage towards the coast being impeded by sand dunes.
Because of the dependance of pasture growth on the height of
the water table, however, care must be taken, when planning a
drainage scheme, not to propose one which would cause over-
draining of neighbouring soils, In many places it is not
advisable to drain small low-lyinz patches of Hokio sand,
peaty phase, because this will lower the water table in nearby
soils which previously had a good moisture status. The small
advantage gained from drainage on the peaty phase would often
be more than offset by the loss of production from neighbouring
soils. A possible altermative to drainage is the addition of
sand from nearby dunes to peaty soils to build up the surface
to a level where drainage is no longer necessary. To date,
this method has not been adopted to any significant extent,

The method of draining is one of open vee drains. A
drainege problem does not arise on the Himatangi-Foxton land

class, as there are negligible areas of very moist soil types.

6:3.2 Preparation of the Seed Bed
The old method of deep ploughing of moist flats has,

in most cases, been superseded by one of rotary hoeing. After
rotary hoeing, the area is eithcr directly sown to pasture in
the autumn or sown to a winter crop, usually chou-moellier or
swedes, followed by pasture establishment in the spring.

The above method may be used for development of dry flats,
but this involves a risk of wind erosion., An alternative
method at present being developed makes use of a flail harvester
with rotary chain flails, The dry flats are chopped and
levelled, leaving the area suitable for disc drilling of grass
seed. This method 2llows the preparation of a seed bed with
a minimm disturbance of the relatively light unconsolidated
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sand. After a period of 5 to 10 years when the area has
been consolidated and the fertility end organic content of
the soil increased, the area will be rotary hoed and resown.
This method is at present in the experimental stage, conse-
quently its long term results are uncertain,

The development of dune areas slso reouires a method
involving minimum disturbance of the relatively unconsolidated
sand.

(2) Waitarere dunes: This series represents the raw uncon-

solidated dunes within the Younger Dune Complex which are now
stabilized by vegetation. These normzlly provide rough
grazing, They may, however, be partially developed by the
surface sowing of grass and clover seed on shady faces under
the cover of tree lupin, where sand is moist and temperatures
lower. Grazing can only be light and strictly controlled, as
the surface is easily broken by stock, and this results in
serious wind erosion.

(b) PFoxton dunes: These represent a more mature and consolidated

phase than the Waitarere dunes and can be developed more fully.
The present development method is to spray lupin, gorse and
bracken fern, feed hay on the arca and crush the growth with
cattle, This is followed by the surface sowing of seed.

The average cost of spraying tree lupins with 2-4-D is £1,15.0
per acre, and the cost of spraying gorse with 2-4-5-T, £7,0.0
per acre; sometimes two spray applications are necessary for

a complete kill, Grazing must also be carefully controlled on

these dune areas.

6:3+3 Seed Mixture
Pasture mixtures vary according to drainage con-

ditions and the consequent moisture status of the soil. The
usual seed application is a relatively heavy one of 30 to 40
pounds per acre. On sand dunes and dry flats the common seed
mixture is ryegrass, cocksfoot, paspalum and subterranean clover
(Talarook and #t, Barker species). On flats with a good
moisture status, the usual seed mixture is ryegrass, cocksfoot,

and white and red clover, whilst on moist peaty flats straw-
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berry clover replaces white clover; this latter clover thrives
in wet saline conditions, On a number of occasions a poor
strike on dunes and dry flats has necessitated resowing of
pasture the following season On these land classes pastures
tend to "run out" to poor and low producing species from 8 to

10 years after establishment; his is largely the reason why

a summer or winter crop is the uswal practice on this class of
sand country. The reason for pastures “running out” is because

of the light, dry nature of these sandy soils.

6.3.4 Pertilizer Application

So0il moisture is the main factor determining pro-
duction on the sand country. However, correction of nutrient
deficiencies in plants and animals is a vital factor in attaining
higher production. Sand country soils are deficient in a

number of major and trace elements (36).

Liming: Most of sand country soils are moderately acid
to slightly alkaline, and recognized responses to the
application of lime have been few., Consequently liming is
not a general practise except on some wetter areas and with

the establishment of a lucerne stand.

Superphosphate: Levels of phosphorus obtained from soil

tests range from medium to high, However, good responses are
obtained from phosphate topdressing on nearly all of the sand
country soils, This may be due to a high proportion of the
phosphate ion being in a form not readily available to plants.
As a result of this possible conversion and leaching of soluble
ions, the usual spplication is 1% to 2% cwt. of 33% per cent
potassic serpentine superphosphate per acre, in a split autumn

and spring application.

Potash: The potassium content of sand country soils
ranges from very low to very high, with most of soils being
in the low range. Lven in soils with medium or high levels
of potassium, their potassium-supplying power is low and

deficiencies are common under intensive farming, Sand country
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soils cannot hold potassium and it is therefore taken up
rapidly by plants in larger quantities than they need, or

is leached from the soil. Thus, responses to potash are
shortlived and consequently the normal topdressing procedure
is a split autumn and spring application, in the form of 33%

per cent potassic superphosphate.

Trace elements: Very few dava are available on the trace
element status of sand country soils. Trials conducted by

the Department of Agriculture, on the Lands and Survey develop-
mental properties, have ziven no significant pasture responses
to trace elements, with the exception of molybdenum on some
areas. In the past stock thrift problems have been very pre-
valent on the selected classes of sand country. For example,
lambing percentages on sheep farms have been as low as 60 per
cent and hogget mortality as high as 30 per cent. However,
with the advent of selenium, copper and, to a lesser extent,
cobalt, together with an intensive drenching programme, hogget
deaths have been reduced to 3-5 per cent and lambing percentages
increased to 85-110 per cent

In summary, drainage is an important factor on the Younger
Dune Complex, but is not normclly necessary on the Himatengi-
Foxton land class. liethods and the type of pasture mixture
established vary according to the particular soil tyve. The
capital and maintenance application of fertilizer on these
classes of sand country is high relative to potential production.
Capital applications are of the order of 24-3% cwt. of 33%
per cent potassic superphosphate per acre, and maintenance
applications 13-2% cwt. per acre Generally one or a com=
bination of the trace elements copper, cobalt or molybdenum

is included in the fertilizer mixture.

6.4 The Cost of Developing Sand Country

The reasons for variation in the costs of developing sand
country for farming have been given in Section 6.3,

In addition to the variation of development costs, problems
were encountered in attempting to obtain costs which would be

representative of future development on the sand country.
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These problems arose from:

(a) Paucity of records and, in many instances, a reliance
on a farmer's memory.

(b) Considerable changes in technology which of'ten
render pest records, even vhen available, inadequate.

(¢) Variation in the rate of development, depending upon
size of property and financial position end objectives of
farmer.

The development costs given below are based, in the main,
on past development methods.  ‘djustments have been made to
some development costs in an attempt to make them represent-
ative of anticipated future trends, Tor example, replacement
of deep ploughing with rotary hoeing.

TABIE 6,1

Farm Development Costs

Ttem ‘] Cost Per Acre
Rotary hoeing £2; 15. 0
Rolling 15. 0O
Grass seed L, 10. O

FPertilizer: 3 cwt of 53% ver cent copper-

ised potassic superphosphate 2, 10, O

Fencing 3, 19, O
Drainage and water supply 2 40;

Spraying, tracking, culverts, regrassing o 4 %
« 10,

| and miscellancous

B s S )

. e W T . r—

buildin:s)

L

Total development costs (excluding l 220. 0. 0O

e

The above development costs are considered to be reason-
ably representative of an average sand country development

b
plan, It should be stressed, however, that the above develop-

-

* Table 6.1 is based on data from Lands and Survey budgets
for two large sand country developmental properties, together
with data from 4 properties being developed privately.

—




ment costs are average costs only, designed to show the
individual items of development. There is considerable
variation in individuel costs between farms. Overall
development costs are estimated to vary between £15 and £25
per acre, After discussion with mansgers of private and
State development properties, & 10-yeer developmental period

has been selected for this study.

6.5 Sheep-Beef Farming

This farming system is at present adopted on relatively
light sand country, which has the associated problems of
slow and difficult pasture establishment, weed control and
gtock thrift The proportion of dry soil types is generally
higher than encountered on dairy farms. This higher pro-
portion of drier flats is considered as a physical constraint
to dairy farming on these areas.

Data have been assembled from ~ survey of 6 sheep farms,
including two large developmental properties. There were
small variations in the gystems of farming between farms, for
example, the area of cropping. However, the basic farming
pattern was essentially similar. Briefly the normal farming
system was one in which a Romney breeding flock was maintained,
surplus sheep being sold in forwexd store and fat condition.

A beef breeding herd was also maintained, surplus cattle being
s50ld as weaners and yearlings on the more developed properties,
and as two-or three-year-old steers on the less developed pro-
perties. A summer or winter crop was the normal procedure,
mainly due to pastures "running out" eight to ten years after
establishment. A stand of lucerne was grovm on one third of
the properties.

The first step in this section is to exemplify the method
of budgetting which has been used to impute a net return to
land. Following the example, the net returns to land from
the survey farms are expressed in tebulated form and the
corresponding land expectation valuss for sheep-beef farming
are derived,

The property which has been selected to exemplify the
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method of calculating the land expectation value for sheep-
beef farming was acquired by the Lands and Survey Department
in 1956.
This experimental development block, which is now partially
developed, consists of 2,865 acres which is divided into:

265 acres high producing Pukepuke soils.

100 # of Himatangi flats on which pasture
is established.
200 " of ungrassed Himatangi flats.
1,700 ™" of sand dunes.

Total srea: 2,865 acres

The tentative subdivision plan divides the property into
L. sheep-beef units with an averoge size of 708 acres. The
estimated cost of additional development is approximately £10
per acre

The property is at present managed as a single sheep and
cattle breeding unit,.

The present winter stock carrying capacity is:

Romney breediny ewes 1,856
Hogzet replacements 850
Rams = 50
2-tooth wethers 630
Breeding cows (/Aberdeen Angus) 290
Dry cattle 24,0

#
This represents a carrying capacity of 2.1 ewe equivalents

per acre, and an average development cost to date of £10 per
acre, &

The estimated future carrying capacity, at the time of
settlement, based on a total subdivided area of 2,832 acres

is:
4 sheep and cattle units, average size 708 acres.

Romney breeding ewes 1,050

Hogget replacements 400
Rams 28
Breeding cows 9
Dry cattle 100

— T i B &

* See Appendix VIII for basis for converting all stock to ewe
equivalents.
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The above carrying capacity is 3.2 ewe equivalents and
the additional development costs £10 per acre, This represents
an increase in carrying capacity from the present 2.1 ewe equiv-
alents per acre to 3.2 ewe equivelents per acre. This is a
substantial rise in production, when it is realized that the
additional land being brought into production is of a lower
quality than the land already in production, and that breeding
ewes are replacing 2-tooth wethers.

In exemplifying the application of the land expectation
method for estimating the profitability of sheep farming, the
following land expectation values are evaluated.

(2) The land expectation value for completely unimproved
land which is being planned for development into sheep-beef
farms. The average farm gize is 708 zcres. The period of
development is estimated to be 10 years and the cost of all
capital improvements to the land, excluding buildings, is £20
per acre.*

(p) The land expectation value for partially developed
land. In this instance capital development to the existing
level of production is regarded as an "historic cost". All
inputs required to maintain this level of production are
accounted for.

(e¢) The land expectation value where development to the
present level of production is considered an "historic cost”,
but the land is further developed from its present carrying
capacity of 2.1 to 3.2 ewe equivalents per acre., The estimated
period required for additional development is 5 years, and the
additional development costs £10 per acre. This is an average
development cost per acre; individual areas on the property

range from completely undeveloped to fully developed.

P - - -

* A breakdown of development costs has been given in section
6.4. The development costs and estimated period of develop-
ment have been derived from budgets held by the Lands and
Survey Department and discussion with members of this
ingtitution.
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The following budget* is an e stimate of the value of the
annual production, znd the value of inputs required to maintain
this level of production, for the fully developed sheep-beef
farm, All inputs and outputs are expressed in £s per 100
acres, This enable trends in per unit area inputs and outputs
between farms to be easily recognized.

The budget allows a lebour and management award of £1,000.

The net profit eguals gross profit less total expenditure.
Total expenditure includes the labour and management award and
interest on capital investment, with the exception of land.

Two distinct periods are recognized in the following cal-
culation of the land expectation value for undeveloped lend,
The external interest rate in this instance is assumed to be

five per cent.

A Annval Budgetv for Developed Shec~-Paef Farm
OQutputs £'s per 100 acres
Wool and skins 326
Sheep sales 231
Cattle sales 193

Total cucput £750

Fm S i e e e A e e

* The following budget has heen derived after discussion with

members of the Lands and Survey Department and analysis of
their current working budzets. The row data on which the
budgets for sheep-beef farmirg have been derived are given
in Appendix IX, Budgets and calculatfions of land
expectation values for (1) a2a (¢) arc olzo given in
Appendix IX,



Inputs £'a per 100 acres

Wages and management

Stock purchases

Fertilizer

Contract work (cultivation and hay)
liotor expenses and cartage

Shearing, dipping, veterinary and
farm stores

Repairs, maintenance and depreciation
Miscellaneous

* Interest on capital investment

Total input

Net profit = £127

£1.25 per acre per

1l
21
122
39
30

52
50
70

(a) An initial 10-year developmental period.

this period the net profit is estimated to average one half

of the profit at the fully developed stage.

The lend expectation value imputed to lend over the 10=-
year developmental period is given by the following equation:

¥  The interest charge is based on the following capital

investment:
Stock £6,900
Buildings 4,500
Plant and
machinery 2,000

Total gapital ====me
investment £13,400
(excluding land)

The reason flor the relatively high plant and machinery
investment is because cultivation is done with farm equipment,
in contrast to contract cultivation for the partially developed

property - see budget B, Appendix IX,



Ls1 -~ 10th year = o 1 - 1 - (6.1)
(1 +1)
where Ls1 - 10th year - Lend expectztion value for

sheep farming over the 10~
year developmental period.

V1 = annual net profit, years 1 to 10.
r = external rate of interest.
n = length of developmental period.
st - 10%h yesr = ool b o= -
J = 0.05 (1.05)10

= £4.83 per acre.

(b) From the 10th year after the beginning of development
an average annual net profit of £1.25 per acre in perpetuity is
estimated,

The land expectation value from the 10th year, in
perpetuity, is derived from equation (6.2), (Appendix I):

R - (6:2)

CEY =

where symbols are as defined in equation (6.1)

1.2
0,05

(1.,05)10

Ls10 =

£15.35 per acre

Therefore the total land expectation value, excluding

development costs, is:
% [ £4.83 + £15.35

£20,18 ner acre

I
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(e) Development costs are estimated to be £20 per
*
acre, and have been given in section 6.l.
The present cost of development is derived from the

following equation:

D = & r»; - 1
) ' (1 +I')n (‘é‘.}‘)

Where, in addition to
symbols defined in equation (éal): PCD = vpresent cost of
development

!

Q
i

annual per acre
development
expenditure

!

PCD = 2.0 1 - 1 i
0.05 . 10 |
} ("’05) i

= £15.4£-per acre
The land expectation value for undeveloped land planned
for development for sheep-beef farming is:
Ls = Lsi->10 4 Ls10 > ' ~ FPCD
= £20,18 - 15.44
= &£4.,74 per acre
This represents the amount potential sheep-beef farms could
"afford" to pay for undeveloped land, and achieve a return to
the total capital invested in the farm, including land, equivalent

to a 5 per cent external interest rate.

NEPPOpp—— " — - e .

* 1In this instance it is estimated that approximately one-

tenth of the property will be developed each year, and that
development expenditure is evenly distributed over the 10-year
developmental period. The fact that net profit will, on
average, be slightly higher than one-half of the net profit
obtained after development is offset by development costs zlso
being generally slightly hisgher during the initial period of
development. This is considered to be reasonably representative
of a future development plan for the sand country, The
author was not able to obtain = more specific and detailed
development plan than has been given, as development was not
planned in deteil for more than tio or three years in

advance,
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Budzet B (Appendix IX) estimates the value of the present
annual production and the corresponding value of inputs reguired
to maintain this level of production for the partially developed
property. The budget is based on an effective grazing area of
2,000 acres. The valuation of scme inputs in this budget is
particularly subjective because it is not possible, from the
available data, to distinguish asccurately between capitzl and
meintenance expenditure. For example, the problem of defining
a maintenance applicetion of fertilizer

The land expectation velue for partially develoved land
assumes all development costs to the existing level of pro-
duction as "historic costs”, and only includes the inputs
necessary to maintein this level of production.

The land expectation value for the maintenance in
perpetuity of partially developed land, assuning a five per

cent rate of interest, is shown below:

v
Ls = (I‘) (__6_3_,}-2;)
where
Ls = 1land expectation value for partiallly
developed land
= per acre annual net profit
iy = external interest rate
- (28)
0,05/

i

£12,60 per acre
This represents the amount sheep-beef farms can "afford"

to pay for partially developed land inclusive of improvements.

6.6 Presentation and Discussion of Sheep-Beef Farm Results

This section presents and discusses the range of product-

ion levels and land expectation values for sheep-beef farms.
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Per Acre Proauctlon and Net Profits fo for

e e e M S

Farm Area s ?ﬁ{;ﬁfﬁi,,______‘.44;“
(ecres) Stocking Rate Net Profit
(ewe ecuivalents) (£)
Minimum 581 1e4 0.5
Average 1510 2,0 0.73
Maximum 29,48 25 0.95

Table 6.2 shows the present minimum, average and maximum
farm size, stocking raete and net profit per acre for the 6
surveyed sheep-beef farms, 4 gignificant factor arising from
the study was the effect of economies of scale on the residual
net profit imputed to land. Larger farms with an equivalent
per acre stocking rate generally have a higher per acre net
profit, due mainly to a lower overhead of buildings, plant,
machinery snd labour. For the purposes of this study sheep-
beef farm lend expectation values, for fully developed farms,
are based on a minimum farm size of 600 scres with a potential
carrying capacity (10 years after starting development) of 3.5
ewe equivalents per acre, On farms smaller than 600 acres,
after allowing for all expend:ture including the farmer's
labour and menagement award, the net residual to land is
normally below £1 per acre per vesi.

1313 6.3,

Sheep-Beef Farming Land .xpectation Values
per acre

Interest Rate

Land Class ¥ S N -
b r 5% 55% 6%

£ £ R b B
Undeveloped Land 8.13 L. 74 2,20 | ~2,02

Partially Developed

Lend 16.78 14,50 | 12.64 9.77
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Tzble 6.3 expresses the land expectation velues for
sheep-beef farms, for both undeveloped end partially developed
land, for a range of external interest rates from 4F to 67 per
eent‘* The land expectation values are also expressed in
graphical form in Fig. 6.1 for a range of external interest
rates from 25 to 75 per cent.

There is variation in sheep~beef farm land expectation
values for pertially developed farms, depending largely upon
stage of development, farm size and the efficiency of the
farm manager. The range in per acre stocking rate and net
profits for the surveyed sheep-beef farms have been given
in Table 6.2,

In Fig. 6.1 graphs 1, 2 and 3 show the relationships
between the land expectation value for partially developed
land and the external interest rate. Graphs 1 and 3
represent the present maximum and minimum annual net profits
of £0.95 per acre and £0,50 per acre respectively, whilst
graph 2 shows the average net profit of £0.73 per acre.

Graph 4 shows the relationship between the land
expectation value for undeveloped land and the external
interest rste, assuming an annual net profit, when developed,
of £1.25 per acre per year. ‘/'hen assessing the annual net
profit of £1.25 per acre per year, an attempt has been made
to allow for a probable rise in the level of production
following the initial 10-year developmental period. However,
because of the possibility of underestimating this probable
rise in production, the land expectation value has also been
calculated for an annual net profit of £1.50 per acre for
the 10th year onward. In the absence of major technological
change or variation of present prices, the author estimates
that at a 5% per cent interest rate, the maximum land

expectation value for undeveloped land planned for sheep-

¥ It should be noted that part of the sensitivity of the
land expectation value to the ruling rate of interest is due
to the annuzl net profit, imputed to land in the underlying
farm budgets, varying with the external interest rate.

This is due to a varying external rate of interest being
charied for the total capital investment in stock, buildings,
plant and machinerX.

See Appendix IX for data on which budgets have been based.
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beef farming on the selected land classes is £6.5 per acre.
In broad terms for a 55 per cent external interest rate,
it is concluded that the zmount sheep farming can "afford"
to pay for land is within the range of £2 2 to £20 per acre,
depending upon the existing level of development. Clearly,
as no farims are fully developed, most will have substential
areas of land throughout the zbove range of land values,
including some areas of fully developed land with a value

up to £25 per acre.

6.7 Dairy Farming

Physical and financial input--output information, corres-
ponding to the data collectcd for sheep-beef fams, has 2lso
been assembled for dairy farming, from & survey of 7 dairy
farms on the Younger Dune Complux and Himstangi-Foxton land
classes. A significant factor is that dairy ferming is
normally adopted only on areas which have a relatively high
proportion of moist soil types. Hence the land expectation
velues derived for dairying cannot be applied to the whole of
these land classes. The author estimates that approximetely
20 per cent only of the land classes under study would have a
sufficient area of moist flats to support the land expectation
values to be derived for dairying.

4s would be expected there were small variations in
farming systems between dairy farms. Briefly, however, the
dairy farms were carrying milking cows plus replacements,
and supplying whole milk for casein production. soth a
summer and winter crop were normcl procedure, the former
being mainly for combatting drought conditions A lucerne
stand was grown on L4 of the properties

In order to exemplify the method of budgetting and
deriving land expectation vaelues for dairy farming, a
253=acre property has been selected. The property consists
of 138 acres of established pasture, 85 acres of rough
grazing and 30 acres of exotic vlant-tions, Approximately
50 per cent of the total farn area is classiiied as moist
flats.
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The present carrying capacity is:

Milking cows 70
Heifer replacements 17
Production 19,000 1b butterfat.

Hence present production for an effective grazing area of
223 acres is 85 1b of butterfat per acre.

A summer crop of 7 acres of turnips and a winter crop
of an ecuivalent area of chou-moellier is provided. A
10=-acre lucerne stand hes also been established and approx-
imately 1,200 bales of hay are harvested annually. The
farm at present is managed as a one-man unit.

Over 2 period of 5 years it is estimated that the
carrying capacity will be increased to 90 cows and production
to 24,500 1b of butterfat, or 110 1b per acre. At this
carrying capacity the farm is expected to be managed by one
man and a youth.

To exemplify the budgetting procedure and method of
computation for dairy farming, budgets and land expectation
values corresponding to those in sheep-beef farming are
evaluated.”

The following budget is an estimate of the value of the
annual production and the value of inputs required to maintain
this level of production for the fully developed dairy f arm.

Two distinct periods are recognized in the following
calculation of the dairyinz land expectation value for
undeveloped sand country. The external interest rate is
assumed to be 5 per cent. In the final estimates a range
of external interest rates between 4r and 65 per cent is
given,

(a) 4An initial 10-year developmental period during
which the net profit is estimated to average one-half that
at the fully developed stage The value imputed to land
over the 10-year developmental period is derived from the

*  The source of information for dairy farm budgets has
been from farm accounts and discussion with farmers during
the survey. Date used for compiling dairy farm budgets are
given in Appendix X,



following equation:

Lp1 - 10th year = VA ;. :
r 10 4
(1 + 1) J
= 2
=L |1 - L 40
0,05 (1.05)
k. o
= 213,51 per acre
C Annual Budget for Developed Dairy Farm
Outputs £'s per 100 acres
Butterfat 1,605
Stock sales 287
Total output 1,892
Inputs
Wages snd management 628
Fertilizer, seeds and spray 180
Contract work and cultivation 72
Motor expenses and cartage 99
Herd testing and veterinary 58
Stock purchases and stock foods 25
Repairs, maintenance and depreciation 133
Miscellaneous 140
*%  TInterest on capitel investment 205
Total input 1,540
Net profit = £3.52 per acre per year
- S R

The following equations used for dairy farming have
previously been defined for sheep-beef farms. (See also
Appendix I.)

** Interest is based on the following capital
investment:

Stock £3,640
Buildings 4,000
Plant and machinery 1,500

Total capital investment £9,140
(excluding land) e
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(b) TFrom the 10th year after the beginning of develop-
ment, an average annual net proifit of £3.5 per aecre in per-
petuity is estimated:

It - (My_gi)

r

B e e

(1 + r)‘iO

(#2)

(1.05)10

£4,2.97 per acre

P
(¢) Development costs are estimated to be £25 per acre,
and evenly distributed over the 10-year developmental period.
The following equation is used for estimeting the present

cost of development.

D = 8. |4 . i
r ——— w oy
(r +2)"°
=25, |1 - 4
it (1,05)10

= £19.31 per acre

The land expectation value for undeveloped land planned

for development for dairy farming is:

Ip

M - 10 4 Ipg > o - PCD
£13.,51  + 42.97 - 19.31
£37.17 per acre

1

The calculation of land expectation values for partially
developed dairy farms is given in Appendix X.

*  Development costs for dairy farms are slightly higher
than for sheep-beef farms because of greater sub-division,
roading, and water facilities.
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6.8 Presentetion and Discussion of Dairy Farm Results

TABLE 6.

Per Acre Production and Net Profits
for Surveyed Dairy Farms

E Per Acre
Farm Area E— - =
(acres) Butterfat | Net Profit
Fom) (£)
SR - 1 Be
: : !
' Uinimum 180 ! 6l i 1.89
b '
Average ; 325 E 79 : 2,18
b - L 1

Table 6.4 shows the farm erea, per-acre butterfat pro-
duction and annual net profits for the 7 surveyed dairy farms.
As with sheep-beef farming, economies of scale effects were
apparent on the surveyed dairy farms. For example, the
smallest dairy farm (180 zcres) had the highest per-acre butter-
fat production, but at the same time had the lowest per-acre
net profit. This was mainly attributable to the higher per-
acre overheads of buildings, plant, nachinery and labour.

Inthis study the minimum-sized dairy unit considered is
a 150 acre one~man unit, potentially capeblec of producing
18,000 1b of butterfat, 10 years after beginning development.

Table 6.5 expresses the land expectation values for
dairy farming for both undeveloped and pertially developed
land. The land expectation values are calculated over a
range of external interest rates from 4 to 6% per cent.

Land expectation values for undeveloped land have been
calculated for an estimated minimum and maximum production
potential at the stage of full development.
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TABIE 6.

Deiry Farming Land Dxpectation Values

i e T.-.J.al.—-u..-..—_-_-_-_-_-_-.-- e e e M

Interest Rate
Land Class P ERa e i’
I A B S A~
TS e = < -

(3) Undeveloped Land (min,)
b

' (2) i i (max")
(1) Partially Developed Land

Additional Development

E 22014- y 1503 I+°3
;
of Partially Developed E
}
k

]
1
i
|
48,1 E 37.2 1 28.8! 14.9
13

50.0 | 1,2.01 28.0

= 5901 ’ 32'6

-
- R Lmu

The land expectation values are also expressed in

Land

e T an. & -

graphical form in Fig. 6 2 for a range of external interest
rates from 2% per cent to 7% per cent. Graphs 2 and 3 show
the relationship between the land expectation value for
undeveloped land for an estimated maximum and minimum potential
production. Graph 1 shows the relationship between the
meximum land expectation value for partislly developed land
and the external interest rate.

In summary, for a 53 per cent external interest rate,
the land expectation values for dairy farming on moister
soils are within the range £15 to £55 per acre, depending
upon the present stage of development. As pointed out at
the beginning of section 6.4 only 20 per cent of these
land classes is estimated to have a sufficient area of

moist flats to achieve these land expectation values.
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CHAPT?R VIiI

SUMMARY OF RUSUTTS /D DISCUSSION

e ol e e [ttt e e

This chapter provides a summary of results and recommend-
ations, together with a general discussion of what can be
achieved by land use studies and their limitations.

741 Summary of Results end Recommendations

Table 7.1 shows the comparative land expectation values
for sheep~beef farming, dairy farming =nd forestry over a
range of interest rates from 4% to 6% per cent, These values
are also summerised in Fig. 7.1 Dairy farming land
expectation values (1) and (2) are based on a minimum and
maximum expected production respectively, as the author was
not able to specify the fulure production potential exactly.
The land expectation values for dasirying apply only to 20
per cent of the total area of the two land classes under study.
The remaining area is considered to have an insufficient
proportion (less than one-third) of moist soil types to be
suitable for dairying.

For forestry, land expectation values are given for
three rates of forest establishment on the Himatangi-Foxton
land class (1), and the Younger Dune Complex (2).

Assuming a 5% per cent external interest rate,* Table
7.1 shows:

(a) On the Younger Dune Complex and Himatangi-Foxton
land class, large scale forestry is more profitable than the
maintenance, developmsﬁt or additionsl development of land
for sheep-beef farms, On the basis of this study, an
increase in agricultural prices of 14 and 21 per cent would

be needed to attain break-even land expectation values for

AALEIE e AR L e

* The author considers this to be the best approximation of
the external interest rate

*¥% This is based on partially developed farms with a present
stocking capacity of 2,2 ewe equivalents per acre. The
author was not aware of any farms with a higher stocking
rate.



TABLE 7.1

Comparative Land Expectation Values (£s' per acre)

9

Interest Rate
Land Use (per cent)
3 5 52 | &
Forestg | i '
Tmnediate Planting (Himatangi-Foxton) (1) 85.7 : 63.0 L5.7 21.6
(Younger Dune Complex) (2) 67.1 ! L8.L 235 127 !
._.1._ ......... e L ____f
10-Year Planting Period (1) 67.4 ; 18,2 ! 3.6 15.5 .,
() | 534 § 369 | 253 { 9.1 |
20-Year Planting Period (1) 55.5 : 39.5 |1 27.3 !  11.9 3
(20 | w7 | 302 ! 199 § 7.0 |
Sheep-Beef Farming } E ‘ . E
Undeveloped Land E 8.1 i L.7 ; 2.2 2.0 a
Partially Developed Land { 16,8 ! 145 ! 12,6 9.8 i
T ] '
Dairy Farming ! !
Undeveloped Land (min, ) (1) 32.0 i 224 | 15:3 - 4.3
(max.) (2) 48.1 i 57.2 28.8 1%.9
Partially Developed Land 57.8 50.0 42.0 28.0
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partially developed sheep-beef farms* and large scale
forestry, on the Younger Dune Complex and Himatangi-Ioxton
land class respectively,

The corresponding price increases needed to attain
break-even land expectation values for undeveloped land
are'51 and 41 per cent respectively.

With an increase in the external interest rate to 63
per cent, the relative profitability of maintaining
partially developed sheep-beef farms or converting them to
large scale forests is of the same order of megnitude.

It is estimated " that undeveloped land, planned for
development into sheep~beef farms, should be potentially
capable of supporting a stocking rate of the order of
magnitude of L& ewe equivalents per acre, At this
stocking rate the profitability of developing land for
sheep-beef farming or large scale forestry would be
equivalent, Present estimates are that, in general,
this stocking rate is unlikely to be achieved with less
than 50 per cent of the farm area planted in farm
forests. -

(v) The maintenance (or additional development) of
dairy farms on the Younger Dune Complex is more profitable
than their conversion to large scale forests. There is
no significant difference between the relative profit-

ability of maintaining dairy farms or converting them to

* In this study no differences between land expectation
values of less than £10 per acre have been considered
significant. The reason is given in the following
discussion.

*%  See Appendix IX,

*%%  The author does not consider farming a property with
more than 50 per cent of the area in farm forests to be
feasible. The reason being due partly to credit
restrictions, particularly providing for current living
expenses, and partly to severe management problems
imposed by a large number of scattered plantations

sited on the low-producing farm soils - for example,

the cost and inconvenience of providing stock access
between paddocks.,
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lerge scale forests on the Himatangi-Foxton land class.
There is also no significant difference between the profit-
ability of developing lend for dairy farming or large scale
forestry, on both land classes, However, due to the range
of soil types within a farm, dairy fzrms combined with farm
forests are more profitable than the development of land
for dairying without form forests.

The following figures are given as a general guide.
There will be wide variations between farms, depending on
farm size, existing overhecads and labour supply.

When planning the development of land for dairy farming,
it should not be developed unless potentially capable of
producing at least 110-120 1b of butterfat per acre 10 years
after the initiation of development, Soil types within
undeveloped farms not capable of this production should, in
general, be planted in farm forests. Within partially
developed dairy farms, undeveloped areas should only be
developed providing they cre capable of producing 90-110 1b
of butterfat per acre.* If they are not considered capable
of this production, these areas should be planted in farm
forests.

The application of the above conclusions to the existing
land use pattern of the Younger Dune Complex indicates:

(2) Approximately 29,000 acres of relatively unceveloped
land should be developed into large scale forests,

(b) The 2,900 acres which is already partially developed
for dairy farming should be maintaeined in dairying. In
addition, approximately 5,600 ccres should be developed for
dairy farming combined with farm forestry.

(c) The development of land for sheep-beef farming is
very nuch less profitable than forestgy No further land
should be allocated to this use.

* The lower butterfat production reauirement for the
partially developed land is because, in most instances,
overheads capable of servicing additional cows are
already established.
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The land use pattern of the Younger Dune Complex based on

the above recommendations would be:

Protective forest belt 6,500
Large scale forestry 29,000
Dairy farming 8,500

The application of the results of this study on to the
Himatangi-Foxton land class is more complex because of run-offs.
The present market price for run-offs (£45-90) per acre
indicates thet the employment of a proportion of this land
class for run-offs is the mo-st profiteble land use. At
present approximately LO per cent is being so used. The
use of the remaining 60 per cent of this land class is a
problem. At present there is approximately 15,000 acres
of the Himatangi~Foxton land class which is being developed
for sheep-beef farms and 4,500 acres for dairy farms. If
in future the aggregate demand for run-offs does not exceed
50 per cent of the Himatangi-Foxton land class (at prices in
excess of £,0 per acre), the development of this land for
forestry would be more profitable than its development for
sheep-beef farms. The existing scattered pattern of run-
offs, however, would greatly complicate the acquisition of
land in large blocks and the systematic establishment of
forests. An exception to this is the Whirokino developmental
property situated directly east of the Waitarere Forest.
This property is at present being developed for sheep-beef
farms. In the author's opinion approximately 300 acres of
high producing Pukepuke soils on it should be developed for
dairying, The remaining 2,550 acres of poorer soil types
(Himatangi—Foxton), at a relatively early stage of develop-
ment, should be transferred to the Waitarere Forest. Hany
of the overheads of the existing forest would be capable of
servicing the efpanded area of forest without additional

capital outlay.,

S . F——

i —

. See Appendix XI for a detailed tabulation of the
estimated comparative returns from forestry end sheep-
beef farming on the Whirokino property.



7.2 General Discussion

When evaluating the usefulness of the land expectation
value method, it should be considered both in terms of
absolute accuracy and in relation to existing methods of
decision making. Tt is the author's contention that, of
the errors which might arise in using this method, the
inaccuracies of the date are likely to be the main con-
tributing source. Two sources of possible error,
arising from data limitations, can be identified:

(a) The difficulty of estimating physical input-
output relationships for forestry and agriculture, which
will be representative of the zctual production achieved
over the next 50 years. In the first group the following
can be cited: the estimation of future timber grades and
yields from forests under intensive silviculture, and the
problem of assessing routine management costs for a large
scale forest. In agriculture, there are problems of
distinguishing between maintenance and capital expenditure
(e.g_ fertilizer), predicting the likely increases in per
acre production, and obtaining realistic estimationg for
depreciation and repairs and msintenance costs.

(b) The second group of errors are those arising
from inaccuracies in predicting resource costs and product
prices 50 years into the future. Beyond this time period,
prices and costs will still have some effects but, after
discounting, these are relatively insignificant. The
potential magnitude of errors arising from incorrectly
specifying prices has been shown in Table 7.1. The table
illustrates the extreme sensitivity of the profitebility of
forestry to the external interest rate

In the light of the above data limitations, the author
considers that no differences in land expectation values
of less than £10 per acre should be treated as significant.
On the other hand, differcices of ZL0 per acre, as have
been assessed in this study, are conszidered significant.
The author contends that, in the obsence of unforeseen

major technological or price changes, differences of this
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order of magnitude reflect the relative profitability of
the two enterprises.

The usafulness of this method is illustrated by the
magnitude of the differences in lsnd expectation values
between forestry and sheep-beef farming. In spite of this
study concluding that forestry is significantly more profit -
able than sheep-beef farming, large areas are being allocated
to sheep-beef farming, through the existing rule of thuab
planning approach.

In conclusion, the author consid:rs that the land
expectation value method provides an objective framework
upon which land use decisions can be made. It is considered
that this approach is superior to existing rule of thumb
methods., Because of the extreme sensitivity of results to
long term product prices and the externel interest rate
(which are virtually impossible to accurately predict) the
author would not advocate channelling of large amounts of
research monies into sophistication of analytical technicues
used in this study In the author's opinion this would
generally only lead to a spurious display of the accuracy
of the underlying data. However, it is considered that
macro-economic effects, discussed in Chapter III, could be
more effectively incorporated in the finel analysis than they
have been in this study. The importance of these effects
will increase with the megnitude of the area being considered,
and will be particularly important when planning the balance
of forestry and agriculture on a national scale. Even on the
scale of this study important macro-economic considerations
could arise. For example, if on some lend classes it had
been advocated that forestry should replace dairying, account
would need to be taken of the repercussions of this decision
on the whole milk or cream supply to existing deiry factories,
the overheads of which are already provided.

Much additional research is needed to obtain numerical
estimates of macro-economic effects, particularly at the

level of benefit to the nation as a whole.



- 101 =

A study has been conducted to evaluate the relative
profitability of forestry end agriculture on the lower pro-
ducing soil classes of the lanawatu-Rangitikei sand country,
Two economic models for determining the profitebility of
long term investments have been considered. The economic
model used in this study has been the land expectation value
model. This expresses the net nrofits from each enterprise
in terms of how much they can "afford" to pay for land, after
meeting all other production costs, including interest payments
on the total capitel investment. Problems likely to be
encountered in applying a model of this type to an imperfect
market, with particular reference to forestry and agriculture,
have been discussed.

Several classes of sand country have been considered.
These involve a large number of soil types, exhibiting a con-
siderable range in levels of forestry and agricultural pro-
duction. Special soil productivity classes appropriate for
this study were formulated. Two soil classes, where com-
petition between forestry and agriculture is most marked, were
selected for intensive study. These are the Younger Dune
Complex and the Himatangi-Foxton land class. Physical and
financial input-output data were collected for sheep-beef
farming, dairy farming and forestry on these land classes.

The relative profitability of these enterprises has been
evaluated and expressed in terms of land expectation values.
On the basis of these results, recommendations of the most
profiteble land use of the Younger Dune Complex and Himatangi-
Foxton land classes have been made.

Briefly, the general trend of results was that large
scale forestry was significantly more profitable than sheep-
beef farming, the profitebility of large scale forestry and
dairy faerming was of the same order of megnitude, dairy
farming combined with farm forestry was more profitable

than either enterprise on its own.
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Finally, the usefulness of the land expectation value
method, both in terms of absolute accuracy and in relation

to existing methods of allocating land, has been discussed.
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APPENDIX I

Sumnary of Discounting Squations

The general discounting formula used in the precedigg

calculations for determining land expectation values is:

PV = “? Qv_.li_.,.:' (1)
i =0} (1 +2)t | -
where PV = the present value of all revenues over a
period of n years.
Vi = the actual revenue received (or cost
paid) at the end of the ith year.
r = the external interest rate.

The present value of a constant annual revenue or cost

over a period of n years may be expressed as:
= i

W = J Y = e (2
. 1 T r)n_
As n approaches infinity the above equation reduces to:
PV = V¥
(3)

The present value of a perpetual income stream beginning

7o) (&)

(1 + )"

-— o <

The equations given in this study may be found in the
following references:

in year n is:

&

Heady, E.0,, 1952, Economics of szricultural Production and
Resource Use. Prentice Hall, Inc.,
p.382.

Duerr, W,A,, 1960. Forestry lconomics licGraw-Hill, New York,
p.110.

Petrini, 5., 1951. [Llements of Forest Zconomics. Oliver &
Boyd, Ldinburgh, p.77-

Faris, J.E,, 1960, Analytical techniques used in determining
the optimum replacement pattern.

=S vy
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Given a present land expectation value, this may be

converted to a constant annual rental payment for land, by

modification of equation (g),

L . S ()
(I R
r l 4 r)n
where A = +the annual rentazl payment for land

The forestry land expectation values have been checked

using a modified Faustmann formula:

Lt

where Lf
Fn
n
Ta
Pb

(&)
Fn + Ta(1 ﬁ_rliii

(1 + r)n -1

land expectation value for forestry.
stumpage value of timber at year n.
length of rotation in years.

sum of value of thinnings during rotation.
sum of pruning costs during rotation.
annual forest maintenance cost.

external rate of interest.

b
- (1 e a1 en)” -

2

r
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APPENDIX IT

.

Lstablishment

The following example illustrates the revenue flow from
lanting to the final harvest, for one acre of forest.

The per acre forest costs and returns are:

E;sts Retprnén“
leer | £ per Acre

Costs of establishment 1 32
Annual maintenance costs ¢ 1-40 15
First pruning 6 8
Second pruning 9
First thinning 10 20
Third pruning 12 E 15
Second thinning 18 ) L5
Third thinning 28 E 75
Final harvest | 40 l 675

- - L L

The external interest rate iz assumecd to be 5 per cent.
The present value of the income stream at different
oints in the rotation is derived from the following

rquation:
Lf1-40 = =32 =15 | 1-_1___ | = 95_
a8 1 (aos) | (1.05)°
il - A ".1 e S —l - 10.5 + 18.5 - 1.5
0.05(1.05)% | (1.05)° ] (1.05) (1.05Y°  (1.05)""
- 165 - a5 [t- v
(1.05)12 .05(1.05) 12 (1.5)°| (1.05)'®
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ol W I S T B T
0.05(1.05)18 | (1.05)7 . (1.05)28

- -

- 5 | e Al | s 6135
0,05(1.05)28 [ (1.05)11] (1.05)”"0
LE1 =40 32 - 30 (0.2163) -~ 7.08;, - 22,37 (0.0934)
- 6,77 + 11.36 - 0,877 - 9.18 - 16,69 (0.2163)
+ 18,07 = 12.46 (0.3557) + 18,74 = 7.65 (0.4155)
+ 95.57

1

This gives the following present value of the income

stream through time:

Ro = =32

RS = =38.49
R6 = =45.57
R8 = =47.66
BRI = «Dlh.l3
R10 = 43,07
R11 = <43.95
R12 = ~53.12
R17 = -56.73
R18 = -38.66
R27 = -L43.09
R28 = =24 35
R39 = =27.53
R4O = 468 04

RLO = £68,04 per acre

A e R A B A T R S
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APTENDIX III
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Fig. TII.1

Hypothetical Price-Quantity Relationships for Round Produce

In Fig. III.,1 line DBE shows the marginal revenue obtained
per additional unit of round produce sold. Line DCF shows the
average revenue obtained for a given quantity of round produce.
OA indicates the additional cost of harvesting thinnings relative
to the cost of poison thinning.

A monopolistic forest company will harvest AB units of
round produce, and sell the round procduce at an average price
C.H, Surplus thinnings will be poisoned. On the other hand,
Crown forests should =im to maximize social benefit. In this
instance they will harvest AC units of round produce, and sell
the round produce at an average price OA Only when the
average price begins to fall below the additional cost of
harvesting should surplus thinnings, if any, be poisoned.
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APPENDIX IV

——

Annual Routine Forest Costs

In this study routine forest costs are defined as all
costs involved in maintaining a forest that are not costed
directly to en individual forest operation.* Routine forest
costs have a large effect on the profitability of forestry as
they are recurring annual costs.

In deriving the routine forest costs used in this study,
the accounts for the three financisl years 1960, 1961 and
1962 for 7 major exotic forests within the Wellington Conser=
vancy have been analysed, and the individual costs converted
to a per acre 1:)4&1.9.‘15.““‘c Data have also been collected from
sand country farm forests and three privately-owned large
sand country forests.

For the following reasons financisl accounts showing
present routine forest costs must be treated with reserve
when used as a guide to likely future cogts:

(a) In most instances present running costs are based
on forests which have been established with limited knowledge.
As a consequence many of these forests have a poor design and
layout, and have often had inadequate tending. The result
is that in many instances present routine forest costs are
inf'lated, due to the expense of correcting past mistakes
and catching up on a backlog of work. For example, in the
Waitarere Forest original fire access tracks were inadequate.
To overcome this, immature trees have been felled to provide
adequate access. A considerable portion of this cost has
been charged to fire protection, thus inflating fire pro-
tection costs to 300 per cent ahove normal levels.

A number of these "latent capital” costs were found in

L Individual forest operations given in Chapter V include
establishment, pruning and thinning.

*%  This appendix summarizes the derivation of routine
forest costs; +the raw data are held by the author,
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maintenance expenditure accounts.

(b) The second limiting factor of present date is that
routine costs for recently established forests are based on a
small proportion of the potential forest area. For example,
buildings, fire protection equipment etc, are normally
established at the beginning of the planting period, but are
not fully utilized until the complete forest is established.
In many cases the ultimate forest size is not known. The
following estimation of routine costs for a sand country
forest have been derived after analysis of financial accounts
and discussion with members of Forest Service.

The routine management costsit accounted for in this study
are:

(a) TFire protection costs and noxious animal control

(i) Trespass and fire petrol

(ii) raintensnce of access trocks

(1ii) Zerial patrol and standby

(iv) Fire prevention

(v) Pire suppression

(vi) Noxious animal control

(v) Depreciation reserve, repairs and meintenance, interest
charge on capital investment. *
(i) Roads, bridges, services and general
(ii) Plant and equipment
(iii) Buildings
(c) Adminigstration
(1) Camps and hostels
(ii) General administration (local office expenses, steff

expenses and supervision)

(d) Overheads
The cost of these items is listed in Table IV.1.

*  The method of allowing for depreciation, repairs and
maintenance, and interest on capital investment is the same
as that used for agriculture and given in Chapter VI,
Section 6,2 and Appendix VII,
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TABLE IV.1

444444

£'s per acrg per year

Fire protection 0.25
Noxious animal control 0.10
Depreciation, interest, repairs and
maintenance
(a) General 0. 30
(b) Plant and equipment 0.30
(e) Buildings 0.25
Administration
(a) General 0.30
(b) Camp and hostels 0.10
Overheads * 0.25
et weather and holiday pay 0.22
Total routine management costs £2.07

The above routine management costs are estimated average
2ok
costs for a 6,000 - 12,000 acre sand country forest

Depending upon a number of factors including forest size and
whether a new forest is being established or an old one (with
existing overheads) is being expanded, routine management
costs are estimated to vary between £1 and £3 per acre per

year,

- ey - B i e o

These are Head Office and Conservancy overheads which
are involved in planning snd administering the management
of forests. This makes allowance for all government
institutions servicing forestry, with the exception of
research institutions. The present basis for calculating
overheads is to charge 23 per cent of the total wages paid
by each forest as overheads. To put agriculture and forestry
on the same basis, ideally some account would need to be
taken of the government institutions serviecing agriculture,
for example, the Department of Agriculture. No account of
these institutions has been taken in costing agriculture.
To overcome this, only one half of the present forestry
overheads has been sllowed for in this study.

sk

£3

This does not include protective forestry costs as
these are necessary regardless of the future land use of
the sand country.



- 115 ~

1‘.?P-’3N1‘-'I:i V
The Method of Calculating Forestry Iland
sxpectetion Values

The following forest budget, by way of example, is
based on a 30-year rotation and & 5 per cent external interest
rate, The initial step in calculatinz the forestry land
expectation value has been to assess the present value of all
forest costs and returns. The equations used for deriving
the present value of forest costs and returns have been given
in Appendix I.  (Turm to budget on following page.)

When assessing the forestry land expectation value it is
necessary to account for the net revenue from all future
rotationsg, not just e single rotation. To achieve this, the
first step is to convert the lump sum present value into an
annuity payment_* This conversion is achieved by the
following equation. (Zguation (5), Appendix I)

A = B
O

Il O

(1 + r)n‘J
A = 60,99
e T4 o

| 1
e B O
= £3.96 per acre per year
The next step is to capitalize the annuity (or amortized
value).
This is achieved by the normal capitalizetion equation
(3), (4ppendix I).

PV

LA
r

= 3.96

0.05

= £79.20 per acre

s

* Tt should be noted that the particular faorest rotation with
the highest annuity payment is the optimum rotetion, and not
the single rotation with the highest present value.



Forest Budget

is)

Present Value

INPUTS £ per acre
Year
| Cost of establishment - = 32.00
1=30 Annual running costs = 2. L = 30.875
005 (1.05)%)
6 First pruning =8 = 5.9
(1.05)
9 Second pruning = 9 = 5.80
(1.05) o
Total present value of costs £74.50
QUIPUTS.
10  First thinning =10 = 6.4
(1.05)"°
16 Second thinning =30 ____ = 13.74
(1.05)"'5
30 Final harvest = 5H00 __. - 115.61
(1.05)30
Total present value of revenues £135.49
Present value of net revenue £60.99

e

This is the net revenue (present value) obtained from &
single 30-year rotation.

The forestry land expectation value is finally derived
by deducting 20 per cent from the above figure for

"unproductive" land.

Lf = £63,36 per acre
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This may be expressed as =n annual rental payment by the
use of the f'ollowing equation:

A = Prxr
63,36 x 0,055 per year
£3.48 per acre per year
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APPENDIX VI

Veriation of Forestry lLand - xpectation
Values with Rate of Tlanting

The following example illustrates the method of com-
putation used for deriving the forestry land expectation
values given in Table VI.1.

Consdder the forestry land expectation value for
"immediate" planting is £45.67 per acre, and has been
derived as in Appendix V,

The situation is now considered where a 9,000~-acre
sustained yield forest is planned to be established over
a period of 30 years, at the rate of 300 acres per year,
The forest rotation is 30 years. The average per acre

land expectation value is given by the following equation:

Lfs = _ILfl l LIS
= ! (1 -:-r)nf
e Aisss et e
Where Lfs = the land expectation value for a

sustained yield forest.

LfI = the land expectation value for "immediate"
planting.

n = number of years in rotation.

|
Leg = M T ., T
2 (1.055)3°

-—n =

30

. -

S

= £22.14 per escre
Table VI.1 illustrates the compsarative forestry land
expectation values for seven planting rates and a range of

external interest rates from 45 to 6% per cent.

P - - s . PR, . -

¥ In this instance it is assumed that land waiting for
planting is not used for grazing.
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TABLE VI.1

Forestry Land Expectation Values for Seven Tstablishment Rates

(£s' per acre)

Interest Rate Immediate 5 10 i 15 20 25 30
{Percent) Planting ]

; (1) 85.L. 7.9 | 67.h 1 61.1 1 55.5 | 50.6 46.3
- (2) 67.1 58.9 { 53.1 | 48.0 ! 43.7 39.9 36.1
; (1) 63.1 54.8 48,2 43:9 i 2] 257 32.5

(2) 48.14 11.9 | 36.9 | 33.5 ! 30.2 273 2.9
51 (1) 145.7 39.1 1§ 34,6 | 30.6 ! 27.3 2.6 22,1
¢ (2) 33.5 28.6 | 25.3 | 22.4 1 19.9 18.0 16.2
- P = 1
- (1) 21.6 17.9 15.5 13.5 ! 1.9 10.5 9.4
= (2) 12,7 10.6 9.1 8.0 i 7.0 6.2 5.5
(1) Himatangi-Foxton land class
(2)  Younger Dune Complex
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e mm

iiethod of Computing Depreciation Reserve

The depreciation reserve for buildings, plant and
machinery is expressed as a constant annual cost. It is
defined as the particular constant annual cost which, if
compounded over the life of the asset, has an end value
equivalent to the replacement cost of the asset. The
derivation of the annual depreciation charge for farm and
forestry buildings is now illustrated. A LO-year life

for farm and forest buildings has been assumed in this
study.

In this study an annual depreciation reserve of 0.75
per cent of the original cost of buildings has been taken,
That this reserve is equivalent to the replacement value
of the building in LO yeers' time is shown in the following
equation’ (Appendix I),

g5 1 - _a ]
-055 (1.055)40

= £11.98

D.1 =

oo

This represents the lump sum value at the beginning of
the period.

The value of this sum at year 4O is:

D

o = 198 x (1.055)4°

B A

¥ The depreciation reserve is taken to the nearest quarter

of a per cent, and is expressed per £100 of buildings.
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APPENDTY VITI

TABILE VITT,1

Expressing ell Stock in Terms of Ewe
Equivalents

The following conversion table has been used for

expressing 211 stock on sheep-beef farms in terms of ewe

equivalents.*
Stock Type Lwe Lquivalents
Zwe hoggets 0.5
Two-tooth ewes 1.0
Other ewes 1.0
Wether hoggets 0.5
Other wethers 1.0
Rams 18
Heifers rising 1 year 4.0
Heifers rising 2 years 5.0
Breeding cows 7.0
Cows (dry) 6.0
Steers rising 1 year 4.0
Steers rising 2 years 5.0
Bullocks and bulls 6.0

The euthor realizes thelimitations of a standard
conversion table for stock. However, it is considered
an adequate way of expressing relative stocking rates

for the purposes of this study.

e T e am

*  The above table has been taken from the N.Z, J. Agric.,
Merch, 1962, p.203.




- G -

APTENDIZ IX

Derivation of Budgets for Sheep-Beef Farms

This eppendix gives a budget for an average partially
developed sheep-beef farm. The situation is considered
where the land is to be further developed. The two
situations of developing completely undeveloped land and
"maintaining" partially developed lend have already been
considered in Chepter VI,

A detailed breakdown of the inputs and outputs for
sheep-beef farms, and the method of deriving the net
profit attributable to land is given following the budget.

Budget B estimates the present farm outputs and the

estimated inputs required to maintain this production,

B Annual Budget for Partially Developed Sheep Farm

Outputs £'s per 100
acres
Wool and skins 255
Sheep sales 162
Cattle sales 2L0
Total output 657
Inputs
Wages and mansgement 125
Stock purchases 78
Fertilizer 102
Contract work 72
Motor expenses and cartage 19

Shearing, dipping, veterinary end farm stores 42

Repairs, maintenance and depreciation 21

Miscellaneous 61

Interest on capital investment 72
Total input 592
et profit per £0.65

acre
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The land expectation value is now calculated for partially
developed land which is to be further developed. The present
net profit is £0.65 per acre (Budget B) and this is anticipated
to increase to £1.25 per acre over a 5-year period at an

W
average capital development cost of £10 per acre.

(a) The value of the land for the first 5 years ig:*¥

Lsl - 5 = _V_ 1 -
. (1 = r)n |
= 09 | 1 o- _ 1
s (1.05)°

= 18.80 x (0.2163)

= &£4,07 per acre

sedeoly
(b) The value of the land from year 5 in perpetuity is:
Lsb» “ = 1,25
0 05
(1.05)°

= £19.59 per acre

(c) Development costs are:

PVC = 2
0. 05

= £8.65 per acre

The land expectation value is:
Ls = Ls1 = 5 4+ Lsb-=» » - PVC
= 4.07 + 19.59 =~ 8.65

= £15.01 per acre

a—ca

* The source of data is developmental budgets from the Lands
and Survey Department,

*¥% The net profit during this developmental period is estimated
to be midway between the present net profit and the net profit
af'ter the completion of development

*%%¥  The estimated net profit at the stage of full development
has been given in Budget A, Chapter VI,



= 125

In this instance additional development is slizhtly
more profitable than maintaining present production.

Budget B has been derived from the following data
which are given in detail to exemplify the method of deriving
the net profit (to land) for the surveyed sheep-beef farms.
The property is representative of an average partially

developed sheep~beef farm on the Himatangi-Foxton land class.

Total Capital Investment (excluding land)

(a) Stock**
Sheep

503 2ths @ 52/=- - 1,308
1,353 hth, gt and 4 yrs @ L2/= - 2,81
700 Ewe hoggets @ 38/~ - 1,330
150 Wether hoggets @ 38/- - 285
630 2th wetrown; @ 42/ - 1,323
50 Romney rams @ £12 - 500
Total sheen investment - £7,587

Cattle
290 Breeding cows @ £22 - 6,380
80 Rising 1 yr heifers @ 13 - 1,040
60 . 2 yr L @ £20 - 1,200
60 B 1 yr steers @  £16 - 960
30 " 2yr " @ £25 - 750
10 Bulls @ £50 - 500
Total cattle investment - £10,830
Total stock investment - £18,417

el e LS -

o The following date are based on an effective grazing
area of 2,000 azcres (that is, it does not include an area
of approximately 800 acres of completely undeveloped land),

*%  Stock values are based on aversge values in the
Manawatu for the three seasons 1960/61, 1961/62 and
1962/63, The values were obtained from "Farm Management -
Guide to Rural Costs and Prices", Economics and Farm
Management Department, Massey University of HManawatu.
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(b) Buildings - 3,870
(¢) Plant and eouipment - 1,500
Total capitel investment - £28,790
(excluding lond) e
Interest on cepitcl investuent
(5 per cent) = £1,4,0
Quiputs
Wool 31,385 1b @ 39d net £5,100
Sheep =~ ewes: 100 works @ 20/= -~ 100
24 e f 2.5 year @ 30/- - 366
145 2%hs ® 50/- - 363
£ 829
lambs: 100 aixed sex @ 17/6 - 88
620 fwd, store and fat @ 36/- - 1116
£1,201
wethers: 630 4,509 @ 38/- £1,197
Cettle - cull cows L5 @ £20 - 900
weaner heifers L5 @ £12 -~ 5lO
weaner steers 65 @ £1y - 910
1% yr heifers 30 @ £20 - 600
1% yr steers 30 @ £25 - 750
2% yr steers 30 ® £32 - 960
bulls 3 @845 - _135
£, 795

Total outputs £13,125

* The investment in plant and ecuipment is relatively low as
cultivation etc. is done by contract.

*%  TIn this study an interest charze on the total capital
investment in buildings, plant and equipment for both forestry
end agriculture has been made, The author considered that
most of these assets had 2 high salvage value and could, if
necessary, be adapted for use by the competing enterprise.
Ideally no interest charge should be made on assets which
have no salvage value (that is, these are regarded as an
"historic cost"). Thc author was not able to specify
salvage values exactly., However, the possible errors
arising from the simplified zpproach used in this study

are considered to be small,



Inputs

Lebour and menazement (3 permanent men avarage%
(£750 plus £250 manage-

£2,500
(ment reward 25
Stock purchases - 3 bulls @ £8 = 255
12 Romney rams @ £20 - 240
480 2% yethers @ Lh/- - 1,056
£1,551
Fertilizer - 120 tons potassic ser;entine super-
phosphate (Co,Cu, and ¥ mix D.D.T.)
@ £17 per ton P
(spread) £2,040
Contract work - cultivation and seceds - 1,165
(80 acres old pastur:z - chou-
mollier and swedes -~ millet
new grass)
Hay baling (3,000 bales) - 25
£1,440
Hotor expenses = car expenses (farm business)- 100
and car’tage cartage - 150
fuel end oil - 130
£ 380
Shearing, crutching, woolpacks, dipping, ete. £ 616
FParm stores and veterinary £ - 224
Repairs, maintenance and depreciation reserve ~-
buildings (£3,870 @ 3 per
cent - 266
plant and equipment
@ ,500 @ 10 per cent) =~ 150
£ Q{16
Miscellaneous =~ water supply - L5
roads and culverts - L5
drainage - 50
fencing - 615
scrub, weeds and pests
(lupin, zorse) - 265
clectric_power, mail
telophoné ’ - 60
insurance - 50
accountancy - 30
unforeseer (horses, dogs, =~ 60
ete. ) £1,220

¥ The present application is 180 tons; +the author considers
that two-thirds of this amount is sufficient to maintain present
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Total inputs £10,387
—_——m=
Vet profit’ £2,738

This represents the net profit (after deducting a labour
and management reward) attributeble to the total capitel
investment in land, stock, buildings, plant and equipment.

To obtein the net profit attributable to land alone, it is
necessary to deduct an interest charge for capitel investument

in stock, buildings, plant and equipment

Net Profit = Net Ffrofit! - intercest
— 2,?3!8 - 1,}-{)4‘0
= £1,298

-

£0,65 per acre

rweme - aa
et
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APPENDIX X

Derivation of Budgets for Dairy Farms

This appendix gives a budget for a representative
partially developed dairy farm, and considers the situation
where the farm is further developed. To exemplify the
method of deriving the net profit to land for dairy farming,
a detailed breskdown of the inputs and outputs is given.

Budget D gives the present production and the estimated
inputs required to maintain this production for a represent-

ative 223-agre dairy farm on the Younger Dune Complex.

D Annual Budget for Partially Developed Dairy Farm
Qutputs £'s per 100 acres
Butterfat 1,243
Stock sales 235

Total output 1,478
Inputs
Labour and management reward 4,8
Fertilizer, seeds and spray 161
Contract work and cultivation 67
Motor expenses and cartage 92
Herd testing and veterinary expenses L5
Stock purchases and stock foods 18
Repairs, maintenance and depreciation reserve 117
iliscellaneous 125
Interest on capital investment 181

Total inputs 1,254

Net profit £2.2l, per acre

—— g
o r— o a

The land expectation value is now calculated for a
partially developed dairy farm which is to be further
developed. The present annual net profit is £2,2L per

acre (Budget D) and this is anticipated to increase to
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£3.5 per acre (Budget C, Chapter VI) over a 5-year develop-

mental period, at an average capital cost of £10 per acre,
(a) The value of the land over the 5-year develop=-

mental period is:

M - 5 = 2,9 i -

1
| S -~
1
|
{

£12,59 per acre
(b) The value of the land from year 5 in perpetuity
is:

LI)B T j-:ja--
0,05

(1,05)°
£51,.. 86

]

]

(e) The present value of development costs is:

PVC = 2.0 R "'
.08 (1.05) |
= £8.65

The overall land expectation value is:

ID1 = o0

ID1 = 5 .+ LDHh =»><=x» = PVC
£12.59 + 5u4.86 =~ 8,65
£58.80 per acre

1l

I

In this instance, at a 5 per cent interest rate,
marginal development of land is more profitable than

maintaining present production.
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Total Capitel Investment (excluding land)

(a) Stock
70 HMilking cows @ £35 - 2,450
16 Replacement heifers @ £20 - 320
2 Bulls @ £50 -~ 100
Total stock investment - 2,870
(b) Buildings (house, milking shed, - 3,700
hay barn)
(¢) Plant and equipment - 1,500
Total capital investment £8,070
(excluding land) oo
Interest on capital investment £404
(5 pexr cen't) S
Qutputs
Butterfat 49,000 1b @ 35da. - 2,771
Stock
14 Cull cows @ £29 - 4,06
47 Bobby calves ® 50/- - 118
Total outputs £3,295
Inputs
Labour and management reward - 1,000
(£750 labour and £250 management
reward)
Fertilizer, seeds and spray - 360
(20 tons 33% potassic serpentine
superphosphate, Cu, % mix D.D.T.)
Contract work and cultivation - 150
(15 acres old grass - choumoellier,
turnips = new grass
Hotor expenses (farm business) and - 205
cartage (tanker supply)
Herd testing and veterinary - 100
expenses
Stock foods and stock purchases - L0

(Ppn. bull)



Depreciation reserve, repairs and maintenance
Buildings £3,700
Plant and equipment £1,500 @

w. 431 =

@ 3 per cent - 111

Miscellaneous =~ Fencing =

Roads and culverts

Drainage w

Scrubs and weeds &

Electric power -

Insurance -

Accountancy =

Total inputs

Net profit1

10 per cent - 150

261
150
10
15
25
25
3
20

279

£2,395

£904

This represents the net profit attributable to the total

cepital investment (including o labour and management reward).

To find the net profit attributable to land alone, it is

necessary to deduct an interest charge for the capital value

of stock, buildings, plant snd ecuipment combined with the

land,

Net Profit

= Net Prof‘it1 =
= £90L - LO4
= £500

= £2.2) per acre

o AT

interest charge
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APPENDIX XI

Comparative Returns from Forestry and

Sheep-Beef Farming on the Whirckino Property

This appendix illustrates the relative profitability of
continuing development of the Whirokino property for sheep-
beef farming, or converting the property to a large forest,
by expanding the existing Waitarere Forest.” In Table XI.1
the comparative returns from these two competing enterprises
are shovm over a period of 75 years. When assessing returns
from forestry and sheep-beef farming on this property it is
assumed that approximately 250 acres of high producing
Pukepuke soils will be transferred to dairy farming. The
comparison is then based on the remaining area of 2,500 acres
of the Himatangi-Foxton land class.

(a) Development of Land for Forestry:
The forest is estimated to be established over a period

of 15 years at a planting rate of 170 zcres per year. Land

waiting for planting is assumed to be mainteined in sheep-
beef farming. The profits from this unplanted land are
£0.65 per zcre per year, as given in Budget 3 (Appendix IX).
Routine maintenance costs, based on the full 2,550 acres, are
£1 per acre per year during the 15-year planting period, and

el
£1,5 per acre per year therealter,

(b) Development for Shecp-Beef Farming:

In this instance, over the period of the next 5 years,
it is assumed that the property is further developed for

sheep-beef farming at en average of £12 per acre., The

* Unless otherwisg specified forestry costs and returns are
based on Appendix V. Sheep~beef farming costs and returns
are based on the budget given in Chapter VI,

*% These are slightly lower routine forest costs than used
in Appendix V, This is because many of the overheads
(buildings, etc.) capable of servicing this additional area
of forest are already estublished for the adjacent Waitarere
Forest.
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TABLE XTI, 1

Comparative Returns from Forestry
on the Whirokino

[t

D e ]

5-Year
2 = . ; ‘4,-__tf‘J"*_f..Amf_-4h.,‘r.,.._h,.‘*L.nd
Land Use 15 5-10 10-15 1 15-20 |20“25 25-30
- . e R S e ] e
Forestry Costs Years
Establishment t 1-150 £25,500} 25,500 | 25,500 - - -
Running costs 1-301 12,7504 12,750 § 12,7504 19,125119,125119,125
First pruning 6=21 - 5,440 6,800 6,800f 1,360} -
Second pruning 9.-21, - 1 530 7,650 7,650} 6,120f -
.-y I P PP -
Total costs £38,25014 45,220 | 52,700 33,575}26,605419,125
Returns |
. First thinning 10-25 - - 8,500 8,500f 8,500f =
Second thinning 16--31} - - ; - } 20,400} 25,500} 25,500
Final harvest i 30=45 - - - i - _ o
Grazing E =15 6,906 §  Lylldy 1,385 - = -
J—— NSRS e
Total returns £6,906 by 9,881 28,900} 34,000} 25,500
Forest net profit ~31, 300 11,076 E~42,319'-4,675 7,39 6,375
Forest net profit : ’ ; ' )
Present values ~25,075 125,123 } 20,032 1,672} 2,023} 1,334
Totael present value i £102,656F ’
[
I il
O J; :i“ -
Sheep-Beef Famming | : t E
Development costs E 1=5 ! 50,600£ - - t - -
Returns 1=75 13,??01 195125 19,125 19,125119,125119,125
Net returns £-16,850E_49,125 19,125 19,125{19,125419,125
Present values -16,830 + 51,925
Total present value | £35,095

-aim
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and Sheep-Beef Farming
Property

= - it B B A | A e

Periods

B L e B o

30-35 35-40 | LO-45 | 45-50 T50~55 55-60 | 60-65 }65-70 |70-75

[ PRSP E——" BT ST R -

t f

-

25,500} 25,500} 25,500 -} - -} 25,500} 25,500f 25,500
19,125} 19,125] 19,125} 19,125} 19,125} 19,125 ¢9,125[ 19,125f 19,125
- 5,440} 6,800} 6,800 1,360] -~ - 5,40} 6,800
- 1,530{ 7,650} 7,650 6,120{ - - 1,530 7,650

e FRRERER P EICPCTRN (SN, (g ———

44,625 | 51,595| 59,0751 33,575}26,605)19,125 44,625} 51,595 59,075

bim . wem PR R R D

- - 8,500} 8,500| 8,500] - - - 8,500
5,100 - - 1 20,400}25,500} 25,500 5,100} = -
| 125,000 | 425,0001425,000; = -} = 1425,000}425,000} 425,000

e %, PEUMIHSIIEDD. [YSNEURenumunne, [Rpvesws

130,100 | 425,000}433,500} 28,900} 3. ,000} 25,500430,100} 425,000} 433,500

ap

385,475 | 373,405 {374,425 -1,675! 7,395} 6,375385,475|373,405) 374,425
308,380 | 298,724.1299,540} -3,7,0} 5,916l 5,100308,380} 298,724 299,540
61,676 | 45,683} 35,030} ~-335| ‘'.L05f 267 1%,335| 9,135] 7,005

f
i
i
|

.

- e i ———— A & W A — RPA.

- - - - s

E....
i

! I

F |

S e T

19,125 E 19,125} 19,125 19,125;19,125?19,125 19,125 19,125} 19,125 ;

L19,125] 19,125] 19,125 49,125319,125F9,12519,125 19,125|

I 19,125

o ol

TSP i,
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average net profit (excluding capital development costs) over
this period is estimated to be £1.08 per acre per year. From
the 5th year onward the annugl net profit is estimated to be
£1,50 per acre. The author considers this is the maximum net
profit likely to be attained for sheep-beef farming.

Table XI.1 shows the individusl and total costs and
returns (in 5 year periods), over a total term of 75 years,
for both forestry and sheep-beef farming on the Whirokino
property, The present value of these future incomes is
also shown,$ The table shows that the net returns from
sheep-beef farming during the first 20 years are higher than
the returns from forestry. From the 20th year onwards,
however, the net returns from forestry are substantially
higher than from sheep-beef farming, The present value of
the future income from forestry is approximately three times
as high as the present value of future returns from sheep-

beef' farming.

* The externsl interest rate used for computing present
values is 5% per cent. Por simplicity it bhas been assumed
that all returns and costs occur at the beginning of each
Retraay mara nd
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APPENDIX XIT

Send Country Soil Types

XIT.1 The Importance of a Soil Classification in this Study

The classification of sand country scils is important
for two reasons:

(a) There is a wide variability of soil types on the
sand country.*

(b) There is a strong connection between soil type,
land use and level of production. In perticular, soil type
has a considerable influence on the relative forestry and
agricultural production, and hence on competition between these
two enterprises.

The wide variability of send country soils is & result
of a number of interacting factors. Pirstly, the parent
material of sand country soils is wind blown sand. Also,
the ares is subject to & low summer rainfall and frequent
winds. These factors, combined with the coarse texture
and low organic content of sandy soils, make their pasture
and crop (including trees) productivity largely dependant upon
the amount of soil moisture available, Soil moisture is
determined jointly by the height of the water-table and
drainage; and drainage is in turn determined by the very

veriable micro-relief characteristic of the sand country.

XIT.2 Jiethods and Problems of Soil Classification on the
Sand Country

This section describes two methods of soil classifi-
cation at present used on the sand country. On the basis
of these soil classificalions a modified method, considered

appropriate for land use studies, has been formulated,

XII.2.1 A Detailed Soil Classification

A detailed soil classificsetion is available for

T TR

* For an illustration of three different szo0il associations
on the sand country, see Figs. XIII.6, XIII.7, XIII.8.
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part of the sand country (35). This covers 35,000 acres and
is centred on the Himatangi district, which is representative
of the major soil associations. This classification maps the
individual soil types, sub-types and phases. tthere data are
available, this detailed classification is useful for pre-
dicting timber yields on different sites. Forestry production
on a particular soil type can be assessed in isolation, since
tree growth on one soil type is not significantly influenced
by the nature of surrounding soil types. This method of
classification, however, is not suitable for agricultural
production, except on a within-farm basis. This is due to
the fact that most farms on the sand country contain a number
of soil types, sub-types and phases. Thus "interaction”
occur's, The relative proportion of a farm's production which
can be attributed to any one of the soil types is dependant
upon the proportion and combination of other soil types
associated with it. On most farms the manner and proportion
in which soil types are associated determine not only the
overall land use, but also the treatment and utilization of
the individusl soil tyves

The deteiled soil survey is useful as an aid to making
farm management decisions. For example, fertilizer application
and drainage plans. However, the method is not suitable for

a broad land use study.

XII.2.2 Classification of Soil Associations

This section provides a brief description of the
sand country soil associations, with particular reference to
the competitive position between forestry and agriculture.
The complete modified soil classif'ication, used in this study,
is given in section XII,2.3. A method of soil classification
more suited for distinguishing agricultural productivity classes
on a brosder scale, known as "associztion" mapping has been
developed by Cowie and Fitzgerald (1963), (36). This method
has been used by Cowie to classify the soils on the remainder
of the sand country. Soll associations are classif'ied on

the bagis of defined and named -=oil types, sub-types and phases
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which are geographically associated in a regular pattern and

in similar proportions. In essence the soils of the dunes

are grouped with those of the accompanying sand plains.
Differences between the so0il members within associations are
primarily due to dreinage, relief and aspect. The associations
in general form s drainage sequence consisting of low lyir
plains, high lying plains and dunes. This basic unit is
repeated in an approximate fashion movinz inland from the

coast.

Cowie has classified nine soil associations on the sand
country, one within the Younger Dune Complex and eight within
the Older Dune Complex. In Table XIT.1 the respective areas
and drainage characteristics of each soil association are
listed. Also a guide is given to the relative forestry and
agricultural production on the different soil classes,

A brief description of the soil associations listed in

F
Table XIT.1 is now given.

The Younger Dune Complex

The 28,000 acre Hokio-Waitarere association together with
16,000 acres of relatively raw unstabilized sand comprise a
combination of immature soil types, forming a drainage seguence
from dry unconsolidated dunes to peaty swamps and lagoons.

The latter are formed as a result of the natural drainage towards
the coast being impeded by sand dune formation. The above
4,000 acres comprise the Younger Dune Complex, although some
small scattered areas of the Hokio-Yaitarere association also
occur in the Older Dune Complex.

Agricultural production on this area is low, and on it
forestry is expected to show to zreatest advantage when compared
with farming, A detailed description of the current land use

and stage of development of this area is given in Section 4.3,

¥  To save unnecessary cescription, all soil associations

with comparabvle levels of production have been amalgamated.
The basis for this amalgemation and the completely modified
soil classification is given in section XII, 2,3, For a
detailed and comprehensive description of sand country soil
associations, see Cowieand Fitzgerald (1963), (36).
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TABLE XIT.1

Soil Associations of the Manawatu-langitikei Sand Country

P ———

P e

Soil Association (aﬁizz) Drainage
Younger Dune Complex
Hokio-Waitarere 28,000 Imperfect to freely

draining

Unstabilized Sand 16,000 "
Older Dunc Complex
Himatangi-Foxton 30,000 Freely draining
Foxton-Himatangi 2,500 | "
Awahou-Foxton 6,000 % X
Foxton-Omanuka 5,000 Imperfect
Pukepuke-Foxton 32,500 i #
Pukepuke—-Omanuka 13,500 ! "
Carnarvon-Black Foxton 18,500 " "
Carnarvon-Brown Foxton 12,000 4 1
Soils of the river flats 6,000 5

and terraces

Total area

———

170,000

R

Agricultural Forestry
Production Production
Low Medium
{

Low High

Low | High
Medium { High

Low : Hedium
High Low-Medium
Pedium-High Low-Medium
High Low=-Medium
High Low-liedium
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The 0lder Dune Complex

Himatangi-Foxton Association: This, covering an area of
32,500 acres, occurs on the less consolidated parts of the
Older Pune Complex on which freely and excessively draining
soils predominate,* The association has the lowest per
acre agricultural production within the Older Dune Complex,
and competition between forestry and sgriculture is strong.
A detailed description of the current land use of the area

is given in section L.3

Foxton-Omanuke ‘Association: This is in  a relatively undevel-
oped state and is mainly confined to the area south of the
Waitarere Beach., It covers an area of 5,000 acrcs on which
excessively draining sand dunes are dominant while the
remaining areas are occupied by peaty swamps. Farming is
almost exclusively sheep farming. In the main, the level

of agricultural produétion on this association is comparable
to production on the Himatengi-Foxton association For the
purposes of this study thesec two soil associations are

combined into one soil class.

Awahou~Foxton: This association is formed on the more con-
solidated parts of the 0lder Dune Complex on which freely
draining soils predominate It covers an area of 6,000

acres representing a similar dreinage sequence to the Himatangi-
Foxton association, but a more mature phase. The current land
use is mainly sheep farming. Production is approximately one
ewe equivalent per acre higher than on the Himatangi-Foxton
association, An intensive study of this association has not

been made in the present study.

e e .-

-rm s -

* For the purposcs of this study the Himatangi-Foxton and
Foxton-Himatangi associations have been combined into one
s0il class. These two associations may be used to
illustrate the naming of the s0il associations. Foxton
ref'ers to the sand dune areas and Himatangi to the plain
areas. The Himatangi-Foxton association is plain-
dominant and thc Foxton-Himatangi association is dune-
dominant,
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Other Associations: The Pukepuke-Foxton, Pukepuke-Omanuka,
Carnervon-3lack Foxton and Carnarvon-Brown Foxton soil
associations comprise a combined aree of 77,000 acres. For
the purposes of the present study the level of agricultural
production on these soil associations has been considered
sufficiently comparable for their amalgamation into a single
soil class. The above soil associations are all similar in
that they have a high proportion of imperfectly draining soils.
The proportion of moist soil types ranges from 50 to 80 per
cent of the total area, The current land use of these areas
is predominantly dairying with production ranging from 130 to
300 pounds of butterfat per acrc between farms, In a number
of instances the low proportion of freely draining soil types
on these farms, necessitates wintering of stock on a run-off
property situated on dry sand country.

Present knowledge indicates thzat due to the high pro-
portion of imperfectly draining soil types within these
associations, it would probebly be possible to establish pro-

ductive Pinus radiata forests only on 30 to 60 per cent of

the arca. Large scale afforestation may be technically
possible, by intensive drainage and the planting of tree
species adapted to moist conditions, for example Eucalyptus
3PP, In the author's opinion, howecver, farm forestry and a
limited number of small plantations is the only form of
forestry likely to compete cconomically with agriculture on
these soil associations.

A land use study of these soil associations would involve:

(a) The determination of whether any farm land could be
profitably used for farm forestry.

(b) The proportion of farm land that could prof'itably
be planted in farm forestry. The optimum proportion of the
farm area devoted to farm forestry would vary widely between
farms, as it is dependant upon the relative proportion of dry
and moist soil types.

The balance of the soils comprising the 170,000 acres of

sand country are those of the river flats and terraces.
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XI1.2,3  The Jiodified Soil Classification Used in this
Study

The method of classifying soils into associations

(section XII.2,2) overcomes to a considerable extent the
problem of "interaction", and is certainly a more applicable
basis for land use studies than the detailed classification,
The soil association classification is used for the Younger
Dune Complex where tnere is only one soil associetion.

An unmodified method of classifying soils into assoc-
iations on the Older Dune Complex is not suitable for this
study. Associations on the 0lder Dune Complex do not occur
as large unbroken blocks, but are scattered and irregularly
dispersed amongst one another. Consequently, the soils of an
individual farm may vary from a single association to a com-
bination of three or four associations.

The formulation of a modified soil classification requires
a considerable quantity of data, because of the diversity of
soil types, farming systems and levels of development and
production on the sand cowntry. For this reason production
and soil data from a small sample of farms are inadequate.

To overcome this problem the following data have been assembled
for 145 properties sited on the Older Dune Complex.*

(a) The type and size of farm,

(b) The current level of production, and

(¢) The corresponding soil associations within the farm,

It is hoped that these data will allow the order of magni-
tude of the difference, if any, between the level of production
and the corresponding soil associations to be determined.

The modified method of soil classification based on the
above data and adopted on the Older Dune Complex in this study
is:

(a) The amalgamation of the Himatangi-Foxton, Foxton-Himatangi

i wom

* The major source of these data has been the Valuation
Department in Palmerston North and Vanganui. See footnote
P.35. The data was also necessary for the formulation of
the sand country land use maps; See Figs. XIII.2, XIII.3,
and XIIT.L.

sk
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and Foxton-Omanuka soil associations into one soil class.
This group of associations is referred to as the
Himatangi-Foxton soil class
(b) The amalgemation of the Pukepuke-Foxton, Pukepuke-
Omanuka, Carnarvon-Black Foxton end Carnarvon-Brown Foxton
soil associations into one =o0il class, called in this study
the Pukepuke-Foxton soil class.

The 145 farms are classified into one of four categories;
Ay B, C, or D, This classification is based on the relative
proportion of the Himatangi-Foxton soil class combined with
the Pukepuke-Foxton soil class, The classification is given
in Table XIT.Z2.

TABLE XII,2

Farm Clegsification on Older Dune Complex

! Relative Proportion of the
| Farms { Himatangi-Foxton soil; Pukepuke-Foxton soil
" class | class
A { 75 per cent : 25 per cent
B é 50 i i : 50 n "
c ;i 25 i} " 75 W "
D l O i " 100 (1] n

In Table XII.3, the minimum, average and maximum farm
production figures for 100 farms is shown.* The table
illustretes the connection between level of production and
farm type (as classified in Table XII,2). There is an upward
trend in production progressing from farms with a high to a
low proportion of the Himatangi-Foxton soil class. For
example, per acre production is two to three times higher

£
on type D farms than on type 4 farms. ¥ On the other hand,

*  The remaining L5 properties were used as run-offs.

*¥ Tt should be noted that a proportion of this higher
production should be attributed to the generally higher
levels of development of farms on better soil tyvpes, and

et all +n endl +vmna alrne
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Levels of Farm Production on the Older Dune Complex

FARMS
Farming System 1
\ A B C D
Dairy Farming Pounds Butterfat per Acre
i Minimum 55 _ 65 75 : 100 _
! Average | 72 L 105 125 165 5
| iaximum i 95 135 180 1 270
L] q - _
e S P B
: Sheep TFarming : | Dwe Lguivalents per Acre
| Hiintou f 1 * 2 2.5 | 3.0 |
1
Average % 1.6 ! 2,6 3.5 4.7
Maximum l 2.5 J 4.7 4.5 6.5

——
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overall forestry production on type D farms would generally
be lower than on type A farms, due to a higher proportion
of moist flats unsuited to Pinus radiata forests on type D
farms,

Table XII.l4 shows the trends in farm size and land use.
The table also shows the rezlative proportion of each type
(A, B, C or D) which is devoted to sheep-beef farming,
dairy farming or run-offs. Progressing from farms in type
4 to those in type D, the table indicates a decrease in farm
size and an increase in the proportion of land used for
dairying. Run-offs occur almost exclusively on type A.

The land classes selected for zn economic comparison
of forestry end agriculture are the Younger Dune Complex
and the Himatangi-Foxton land class (farm type A).*
Competition between forestry and agriculture is the most
marked on these two soil classes. A description of the
land use of these two land classes is given in section 4.3.
It is hoped that the results for these areas may be used as
a guide for planning land use on the remaining sand country

soils.

—— ] L L S T A A

* Type A farms are in this study classified as
the Himetangi-Foxton land class
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TABLE XTI.L

FParm Size and Land Use Trends on the Older Dune Complex

—

| " Lana Type N
A B 6 I D
Land Use Farm Size | Proportion | Farm Size | Proportion | Farm Size “rovortion iFarm Size (Proportion
i of the of the of the 3 of the
(acres) Total Area (acres) Total Area (acres) Potal Area z (scres) Total Ares
(per cent) (per cent) { (ver cent) | (per cent)
Sheep~-beef ? i : - -I o o “‘? “““““ o ‘_h—‘i h
: Tarms | i j i ; ! |
i Uinimum 159 | | 197 I 202 ; | 188
Average i 1,600 | 50 g 1,150 | 75 60 i 60 | 3% 40
Maximum j 2,865 | 4,490 i 1,231 ; 600 i
: ; ] il 5 S Rl St =
Dairy farns ‘ i ] ¢ ! !
Minimum i 180 110 | 121 1170 |
Average 230 15 230 ! 20 200 LO 3,0 | 60
[
Maximum 405 i 522 1 270 240
- - r— o — s -_J.‘A_A.1_o_ L I - -
Run~of'fs
Average 120 35 5 - - - =
Maximum 1400 l
b - . = - -_—‘-.-..-J.-J
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APPENDIX XTI
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Fig, X¥111.5. The younger Dune Complex at an
early stage of stabilization

Fig. X111.6. Typical partially developed phase
of the Hokio-Waitarere Association
(Younrer Dune Complex)
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Fig. X111.7. The Himatansi-Foxton land class

. X111.8. The high producing

Pukepuke-Foxton soil association





