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The dissertation aims to explain why a cattle
the North Ximberl
f Western Australia as it has in the other :igh

4n

rnfall areas of Northern Australia. It also aims to
developrent of the area. The economic implications of
developmant incentiwes in Northern Australia are also

o

1is

L

o

us5se

0

1.1.1 Definitdon of the area

In 1954 the C.S.I.R.0. Land Research and

Regioanal Survey Secizion conducied a survey of. the North

Kimbearley arca. Two zones of “"potential cattle

£
are =howa in TPigure 1.1. The King Edward-Drvsdale

o
[
o)
¥
{
£
D
fal)
o

Coun:zry which covers 11,560 sguare miles is

1.2 Descrisvion of the Area

1.2.1 Physical

- o 1 -~ R T - - [
geermorphology, solls, vegetation, pastures
P S S, i1 w3 4 £ 3 ey te - - -
systbens of the Noyth Himborley arca.

3 - vy e C e - E gl | e gy g ew iy - b e on, g e oy

ade an sscenament of their agricultural potoential,
Tyt TE Th s 3 A N E - « 5 . 3. 3 o e Ny 6T Py

Bue did o map the solls or ostimale thoe ared oF aach

i
predict what action (if any) could be taken to stimulate
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soil type present.

prehensive soil

ion which is more us
The m

(3).

s the

potential
used enable
similar soils
these two reports

of the area are on

that there are large areas that

agriculture.

Lazarides
the ar

pastures of

.g-narzllv poor wit

scils

elses

However, a more recent and com-
survey of the area provides informat-
1 in assessing its economic

the area to be compared with

vhere in Northern Australia. From

it is clear that in general the soils

ly of low to moderate fertility and

are unsuitable for
s {22} has described the native
ea. He noted that they were
h an absence oy low densities of

the species which dominate the better grazing areas
of rthern Australia. spacies are
tall fast growing perennials palatable to
stock only in the early stages of growth. As they
mature they become coarser and thelr nuiritive value
declines rapidly.

and Stowart (11} w

GXEn

A gy we e g s e 8y A e
SACURTITLGG x.ii}. PR ES S}
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£ e e R R s R PN
Srevart and e
* ] - P 2 =¥
3w ~~ o
Loangy user On Sl e
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G LODGITADNnY, i SN WOOQTaTIOn .
PO I 4, - ST A - e OO U S S
{40} have discussad the potontial

area.  ‘thov
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fJ

Group 1 Moderate pastoral 1:

The area consists of the Barton, Kennedy and
Napier land systems. Group 1 lands have high priportions
of moderate quality pasture which are relatively
accessible to stock. Stewart and Speck (£0) considered
that the Group 1 lands would be "...the backbone of any

development of the cattle industry in the area"

w

Group 2 Poor pastoral lands

The area consists of the Poster, Pago and

a
Karunjie land systems. The Group 2 lands have a high

Fh
ot
o
o

proportion of poor pastures, and beocause of

Qoocurrence

o]

o
f steep scarps access by dcock is

ol
fan
i
g
Q
=
(@
B
i
o
o
0]

reastricte

Group 3

The group consists of the Buldiva and
.

8 - 3 e dn oy 353 T oy e s, - T , ~
Larpen taria land :?,y:-it,-amfs » ‘;Lhii‘y T g2noerally lnaccesss

- . £ P - 3 Ny R— g o o - s
d izelated and have verv pooy nastures.
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Lo {420) considered that the Group 3 lande had
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A brealk-down of the Iing Edward-Drysdale

a
Country into land systems is shown in Table 1...

TABLE 1.1

Land Systems and Cattle Carrying Capacity

(a)

in the King Edward-Drvsdale Country

Carrying (b} %
Classification Capacity Area Total

Group 1 Lands

| d
[

ok
jov}

Barton system 1,300 sqgqu. miles

(SN

430 oW L T

{

' Kennedy sygtem B

;

: - S N - - F

; Napier system 7 1,700 ¢ Y 14

|

; Total Group 1 Lands 3,430 ¢ . 29

i

;

i

i Grouy 2 Lands

i . . .

i Pfoster system & 800 R " 6.

! .

: Doy oo 3 Ay L 1] Ny
Sa30 pgysoen & 2,300 S
Yayrunile systen hi zirg 7 u 1
Y §e " 5 N S t i -
Total Group 2 Lands 5:310 ) 46
Grourn 3 Lands
e & - 5y 8 it k13 »
Buldiva gvyston O 2,800 a7
FE by oy gy A n b § s 13 P .
Carpapntaria G o0 : D,

oy ] - ¢ 3y Yy et it r
Todtnl Group 3 Lands 2,620 248
{03
4 £ - ry pe - - o
: Peblo 20 page 858,

{ £ } s PN .
% S & R
jeis b




- Iccording to these estima
capacity the area could carry 51,180 ca
uninproved state. lHowever Stewart and Speck (40) also
referred to the possibility of using improved pastares,

particularly Buffel grass (Cenchrus cilaris) and

Townsville Stylo (Stylosanthes huwmilis). They

considered that it would be possible to establish

Townsville stylo on the Barton, Kennedy, Hapier,
Karunjie and Pago land systems. These cover an area

of 7,940 sguare miles.

1.2.2 Climate
Slatyer (36) has described the arvea as tropica
o n

c
savannah with a distinct dry seas

v n in winter. Most
of the rain falls bntwesn Novemb and March, and the
months of August and tembery are almost rainless.

stimates, in the absence of any
dimum temperatures arve hicgh

at over 29 C even in the

coldest months, and probably averaginﬁ at least 37°C

in the hottecst peviod. Slatver {(38) also produced a

mop showing the average length of growiag period for

sgriculiural purposes.  This is shown in Filgure 1.3.
o a0 Snall
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iflence the climate of the area should not
constrain the developument of cattle enterprises based
on the types of improved pastures which have been used

successfully in the Top End of the lierthern Territory.

1.3 History of the Kimberley Cattle Industry

It is necessary to have an appreciation of the
history of the Kimbkerley area as a whole in order to
appraise the prospects for pastoral development in the

King Edward-Drysdale Country.

The statistical division of Ximberley is that
part of Western Australia lving above about 20° south.
Teakle fél)'has'reviéWed'thé‘hiStOIy'Of'th@‘”iViSidn;'

o

a
wing abortive attempts to settle the area in the
n

ition there in 1879. His glowing report of the grazing
P R N em oy - - 3 . o 28 gmgm A i N o) R S
land in the srea led to the first successful settlements
IR D Rt P S e 3T e v s o Y e e
in the 18860°'s by the well known plonesr fani
Fhrv el Anart from a short lived oold rush ooriod
UL ECHS, APRQTT IXOWM O SN0 LAVed goia s paricd,
- Ty el mam pgimencadaln Tyem on Imsmemw N E . .3 T YN R e
vopulation growthh has been slow up untaxl the 1260°%'s,

- 3 . L] FURNF S oty 3 o e Ll W P . T MU S
2 shows that the population of tho Kimboriev

:‘:' he 3 - .. , - P S o I e Y A S PO - I b B
division as a proportion of thoe state total declined
g P S 5 3 o~ 3 1 P o 1 fangi® | — . 7 -

chween the 1911 censuc and tho 1954 conchs.  However
% — &% - b i3 ~ - - Aa N P .1
hetween 19461 and 19871 the population more than
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1911 1S21 1933 1947 19h4 18561 1966 1971

*,
#

.
o

FPopulation ('000) 2.0 2.2 2.1 2.8 3.5 5.7 1.7 01

[
v

(93]
o

% of state total 0.76 0.65 0.48 0.55 0.55%5 0.77 1.50

=
(a) From W.A. Yearbook, 1972.

In 1970 the Kimberley division carried

i
647,186 head of cattle which was 43.2% of the state's
1

beef cattle (5). Figure 1.4 shows the growith of

poda

total cattle numbers in + imberley diwvision since 1960.

650 1 X
, i
N
7 \\
/o
of 600 ¢ /
head —_ /
{roo0) /- ““\ /
. /’ . If
4 \\ /
/ N /
550 ’ - o
N e
/ S N L
7 N,
.r"y/
50&. e $ +
1660 Yoar 1971
- {c)

Crowrth of Caltle Nurbors in tho Rinbarley Division

=y R o T R T ERi L
1 VLA Yonrioehn 14s0-1971



pastoral leases. With the gra

:Xe4
~road from Derby, efforts (someti
_ : .

fo—]
bt

population &

T
brysdale portion of the Kimberxley Division.

Hovuewor,
estimates made by consultants working in the area

oF:
shared in the increases shown for the X
division as a whole.
As recently as 1954 the King Edwaxrd- Drybéal
Country was practically uninhabited by Europeans®™, anc
there was only one pastoral lease, which was adjacent to
the Kalumburu Mission on the.Qorth Coast. However,
during the 1960's the area was divided i
ual improvemant of the
iwmes guit

n June 1870 there were

21 miles of sealed road East from Derby and it was
nroposaed to seal ancther 25 miles and upgrade the
rerainder as far as Gibb River te gravel standard, with
new bridges in twe places (4.

In January 1870 the permanent Europsan
population of the Xing Edward-Dryvsdale country
consisted of five men, twe womoen, and two children, plus

thoce people connected wivih The Xaluweburu Mission.
Cattle numbers conutrolled and unconu.snlled probably

did nob exce w” 5,000 and at lcast threo of the leases
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remained unstocked. In 1970 under the stimulus of &
sroposed regilonal development plan associated with a
major bauxits mining and alumina complex, a gstart was
made on the development of the "Doongan® and "Hitchell
River" leases, wilh a substantial parit of the development
based on the use of improved pastures. These stations
were taken up by a U.S.A. nining company [or developmoent
in conjunction with & baunite mining and alumina complox.

hed as cattle stations,

L’J

@y are now bacoming establic
and both have plans for further pasture improvement
and herd buildup.

However decsp ite th@ sc nu1u“ of prospactive

ining developments and the inf iuence of the nearby 0xd

-
;J

irrigation area, the King WAW<1é~Drysdale countyry

remains very much "terra incognita’ Investors interested
in developing the high rainfall area of the North for

catile production have largely pacsed this area over in

Figure 1.5. It can be seen that the King Edward-

Drysdale country is only accessible by a single track
from the South. At present Lthe ares ig dependent on
thae port and township of Derby by way of 232 niles of
ad from Derby to Gibb River and thereafter,

o]
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proximately 180 miles of graded track running up
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suggested {in 1960) that the potenltial of the ares for
cattle raising was very limited due to poor native

pastures, restricted access to markets, social isclaition

and shortages of sgkilled stockm

Thomas (42) has made estimates of the costs and

returns from beef production in the area over tha perioc
11950 t6 1958. The anzlysis assumes a turnoff rate of

11.9% which is rather optimistic given the level of
technology at *Lo time. In fact in 1968 it was
estimated (42) that the turncoff rate from the Ximberley
Division as a whole was only 12.3%. This area inciudes
the better quality grazing country of the Crd-East

Kimberley district.

Yuy e e ~ f 1. EW . Py Cy oy e g &
Theomas's rather optimistic analysis of the
Q

situation showed that in every vear befween 1930 and 195
& positive net margin per head would have been earned,
bt this margin was decreasing towards the end of the
nericd. Hence in 1960 1t seemed that there was little
chance that the land resources of the King Edward-
Drysdale country could be used profitably for cattle
producition. However, since then several technological

advances have improved the prospects for the area, along
the rest of the high rainfoll cottle zone of

+

Northorn Australia,  PThesoe tochnologliceal innovations
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1.4.1 Townsville Stvlio

The uee of whosphate feriilized Townsville

Stylo {Stvlosanthes humilis) pastures to supplement

grazing from native pastures in the dry season, has
greatly improved thoe prospects for the cattle industry
in the high rainfall zone of Horthern Zustralia.

Townsville Styvlo is an annual legume which can be oestab-

od
fde
0

shed and maintained on uncleared open savannah wood-

land, provided it receives sufficien

v

fertilizer and grazing pressure is adequate to limit

{

tion from native grasses. No grazing trials

i
Cwith Townsville Stylo have besn carried out in the

HKing Edward-Drysdale Country. However, as the climate
and so0ils are similar to the ¥atherine arca of the

N.T. where exitensive trials have been done, it iz
r

Norman (27) has shown that at Katherine there

is an epproximately inverse linear relation betwesn the

M

roriod of grazing on Townsville Stvlo during the first
rs after weaning, and the total periocd from

weaning to slaughter.

Miller and Perry {(24) have shown ithat at
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Katherine Townsville Stylo can be thubL.ﬁuéd on
- 3 el T rad ¢ e 4
untreated goil surfaces in uncle ua,dnnual and rerennia
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Doosngan and ritcehell River Stations in the last fow

7= has shown that there is considerable potential for
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the use of Townsvillie Stvio in the Hing Edward-

Drysdale Country is the best part of the Hox
le to assume that a large vroportion of

within the King Edward-Drysdale Country.

The author estimates that an area of 5,930
sguare miles (3,736,500 acres) could be sown to
Towvnsville Stvlo. If cattle alsce had access to sone
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native pasture in the welt seascen, it i1z reasonable to
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technically possible for the area to carry a maximaw

oL about 753,000 Adult Equivalents of cattle.

1t apparent tha
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available evidence, and the success
in the King Edward-Drysdale area, no move had been made

Townsville Stvlo

1.,.\-5
"
oy
o
0
ot
I
]
it
g
[N
i}
}—J .
P!
fu
Yot
P
-
t
Cs
C
[
13 »‘
o
83
~
»_4,
1

to establ
. LIPS - R U . i Ny T =B T
Lo 1965/70.  However, in the Top BEnd of the

Horthern Territory, pasture improvement based on the

more rapidlv, fhis position is sumnmarized in



TABLE 1.2
Pasturn Inprovement in W.Ao and the H.7T.
Zreae of gown pasture {ac) Arex of
Uyndham - Bastl Darwin-Gulf Stylo in
, Y s 2
¥Year Kimberley area arcga“

fpo)

Dy e e
LOWn S

the

LS | 1113

m

b3
ite d .

1860/61 10 - =
1961/62 208 - -
1¢62/63 300 - -
1963/64 434 - 36,918
1964/65 512 - 41,236
1565/66 317 - 48,084
1266/67 - 504 ~ - 66,342
1967/68 810 - 100,678
15468/69 2,160 - -
1969/70 6,224 - -
1970/71 7,916 192,865 -
1971772 16,439 259,712 -
1e72/73 27,164 258,763 -

1 . . . - o . .

Source: Ausgtralian Bureau of so=rbtistics. Tha
Yyndhan Zast Kimberley area is a sitatistical
division encempassing the King BEdward-Drvadale
Country., pius the Wyndham and Kununurra are L0
the Dast, includes the Ord irrvrigation p
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Althouahy the data in Table 1.3 arce incooplote,
the nicture is novertheless clear. Desplite thoe stimulus
of wie Ord River project, pasturs improvenent based on
Townsville Sitvlo technology has been adoptod much nore
rapidly in the Noxrthern Territory than in the similax
areas of Western Australia. ‘This has cccourroed despite
the estimate by Begg (6) that aimest as much land was

e
in the North Kimberley, as in the Top End of the N.T.

's] area of sown pa

East Kimberley district is on two properties, both within
the King Edward-Drysdale Country. Since 1970 Doongan anc
Mitchiell River Stations have established approximately
20,000 acres of Townsgville Stylo. This is part of an
integrated regional development project being initiated
by American Metal Climax Inc., which plans to establish
a $350 million bauxite and alumina complex on nearby

-

Mitchell Plateau. It has been done in the expectation
c awent associated

I TP T A PR ; -
tiiet the massive in

f
the project would substantially improve the
i

profitabili tv of thi

1.4.2 Zebu cattle

The superior performance of Zebu (Bos indicus)

cattle over the traditionelly used Shorthorns, has been
C

cnvironments

“vy Al PR %
ry. The work

sasture Horman concluded that - "The faster growth
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robe of the tropical crossbred cattle in comparison wit]
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previous teshts in the trepical and sub-tropical sumner
o

- = o -~ PR, TS 1 o - " PR,
rainfall zones of Australia”™. Young {47} hac compored

- i 3 4 S $e 3 - ~Y -~ o - - - .y g
the feasibility of 2 North Kinberley cattle ¢ L’f?)lhﬁ

Hence the marked superiority both blO’O@lcdilv
Wand.eccnomically, of Zebu_cattle has greatly enhanced
velopment in the high

av
*u-*fall cattle zone of Northern Australic.

1.4.3 HMotor transport oi cattle

Prior o the development of road-train cattle
transport, the long distance which cattle had to be
walhea to market was a critical 1ini tion to beef
produ ilon in the Wortn K!W erl eysS. Patterson (32}, in
his assessment of the area's potential, stressed the
importance of access to an abasttoir. The fact that no

vy developed mea
that cattle would have to be walked 360 miles to Derby.
This is a harsh stock route, and aged breeders could
not he ex?ected to last the trip. Therefore only
mature a@a’tdy bulliocks could be moved out and the
rest would be left to die on the station. In addition,
the introduction of breeding cows Lo the area to
establish a herd also presented o problem. Hence prior
£o0 the intrcducticon of rcad-itrain transport in the early
and mid 196@*3 the development of the area was
restricied by poor access to supplics of breedevrs, and

a market. This ceonstraint has since been partially

ropoved.



e AT A

travelled by cattle turned off by road in the Hamboerleys
was 202 miles,

must be travelle

some locatioconal

1.4.4 Potential beef production

It was pointed out in section 1.4.1 that if
the vhole of the King Edward-Drysdale Country wag fully
developed using presaent technology, about 75%,000 Adult
Eguivalents of cattle could be carried. The maximum
attainable turnoff from the arvea can be calculated by

i

ing . the static herd solution using the assumptions

3
cutlined in Appendix 2, and the method described in

Static hexrd solutions have been derived for
two different herd management systems ~ bullock turnoff

and yearling turnoff.

A4 turnoff rate® of 22.0% could bhe achicved
under a bullock turn

be achieved where stee
ib

a
off system, and a rate of 32.2% could

7 are sold as yearlings., Details

o
t
b

of the maximum possible herd saico. and annual

from the area after full development using pros

technology are shown in ‘Yable 1.4,

-~ Rl ol - 3 Ea o ~ - 3 oy Be be F oo - - ‘ -~ N
murneff rate is tho nunbor of cabttle seld in o vear

S

cuprossed as a pavcentage of the total numbor in

SRS N

thie herd,



TADLE 1.4
Attainable lerd Size apd Twmneis fren the Hing
tdward--Dryadale Country under Two Hovd
Hanagesoent Byvotong
Hanagemonlt Syston
Bullock turnctif Yearling turnofif

Herd Size (Ho. of head) 819,869 _ _ §21,542
Nurber of bullccks sold 90,093 -
Hurber of yearlings sold - 143,527
Hunber of heifers sold 54,117 77,493
Nunbar of aged cous sold 31,271 44,629
;iu" cr of bulls sold 3,418 4,858
Total Cattle Sold 178,896 2704507

It is cbvious from Table 1.4 that it is
technically possible for the Xing Bdward-Drysdale Countyy
to baceome a significant beef preducing area if it was
fully developad. However, the area is moving towards the

achievement of this potential much no
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Pigure 1.6 shows that in the wyadham-East
which includes the Xing Zdward-
nunbers actually declined between

period when herds in most other

increasing steadily. However

attle numbers in the Darwin Culf
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I significant growth as a rosult of the

of improved pastures.
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Wyn&ham-East
Kimberley Region
of W.A.

1967/68 Year 1972/73

FIGURE 1.6

Cattle numbers in W.A. and the n.r. @

(a)

Source: Australian Bureau of Statistics

1.5 Outline of the Study

: Chapter 1 has described the present level of
development of the cattle industry in the area, relative
to similar areas in the N.T., and outlined the relevant
technological advances which have enhanced the possib-

ilities for development™in recent years.

Chapter 2 discusses the economic implications
of regional assistance schemes, and outlines the

hypothesis to explain the relatively slow development
of the area.
Chapter 3 explains the rationale of testing the

hypothesis, gives a detailed description of the hudgetary
model, and presents the results of the budgetary analysis.

Chapter 4 presents an analysis of the model
ontput and the hypothesis is tested. The effect of
variations in beef prices is assessed. The role of

r~—————————_______::.----lIlilEgE....l..l.ll.l...lllllllll...llll.‘lll




special incentives in Northern Australia is discussed,

1 conclusions are drawn concerning the reascons for
onclusions are drawn concerning il i

i
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developnent of the area, and likely
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+5 in the neayr future.
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rather imporfcctions explain the retardca
devolopment of the area. then it would seon that the Hing
Edward-Drv- »le Country has a comparative disadvantage in
cattle production.

Johnson {(20) has suggested seven factors which
can pe the basis for comparative advantage or disadvantage

in agriculture. These are -

-
5]

factor

(1)
etc.

Physical

topegraphy

such as climate,

soil,

{2) Bioclogical factors such as weeds, discases,
availabilitv of suitable varieties etc.

S

kacL oPCh

(3)

Human
wnravty

and education, aspi aLlOﬁ§ eto.

(4) Capital factors such 28 availabhility and
cost of funds and the sizeo of the existing fixed capital
stock.

{5} Historical factors such as skill and
experience, presence ¢i established markets etc.

{6} Location factors with respact to markets
and supply of in puzs.

{7y TInstitutional factwure such as services,
taxes, subsidies atc.

#hysical and biological factors do not explain
the retarded development of the avea. These are similay
Lo bhe oo End of the N.T. wvhere thoe land hos bhoen usaed
for cottle for many vears, and there has bo considerable
development since the technological br*xhthrmuqhg of

the 1960°%s.

ponulation structure
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he sane can e sald of human Zactors. Harsh
2. . . - : - 1 ey h - G- 3 e
climabe and scocial iszolation have noveor proevented stations

Y o 4 -
from be g

Similarly, capital factors do not provide an

cxplanation. There is no obvious reason why capital fox

the est. shment of a cattle enterprise in this area
ST E
chould be any more cxpensive or less easily available

than for enterprises with similar risk in any other axrc

e
tablished markets" in the category of
factors. In manv ca
developed in Aus.ralia without skill and euxperience in
the particular environment, and often before markets for
the produce have been established. Altbough thig has

[t e R e oy of - Py n s o o S o~ For
often le o axtreme hardship for the settlers,

<

pon

i
not seem to have been a barrier to land settlement ir
other parts of Australia, so there is no reason to uppose
that this has been the casge for the King Edward-Drysdale

Countrv.

Heving eliminated the first five f{actors as
being unlikely to explain the failure of the area to
attract capital, it seems thet the two remaining
{iocation and institutional factors), c~uld be used to

cplain the disparity in thoe rates of development of

the Hing Eduard-Drysdale Country and the N.T.
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intensity of land use, and the efficiency of rescurce



2.1.1 Subsidies and cor sions evailable in the 7.7,
Subsidies and other forms of financial assistancoe

vwiich have been available to pastoralists in the U.7T. but

not pastoralists in othor parts of lorthern australia (29)

include -

(1} Credit assistance for -

(1} Water uupolv JOTris

(ii) Producers co-oporatives

Primary Producers Board sees fit.

{2) Reimbursement of cupenditure on -~

(i) Stoc route fencing

(11} Idl t wunca of unemployea 1bor1?1nes

(iii) Adrstrip maintenance.

{3} Subsidies on -

{i} Drought relief - half the cost of
n

{ii} Railway freight of fencing materials
)

{(iii Freight charges on imported breeding
stock®
{iv) Superpnczphate freight, enabling

superphosphate to bhe landed in

Darwin at the same ¢cost as the

{vi} ‘he cost of nursing sisters and

schools on stations,

Disconsinued as of Y/7/73.
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{4} Oxher assistanco
(i} Provision and maintenance of roads
{(1ii) Sotor rvegistration bencelits
{11i1)

Education allowancas

(iv) Rebate of du

{v) JAccelerated depreci
above those available

states.

2.1.2 0Other assistance to coun”rv areas

e

Locational subsidics are not unique to the

K

ances

N.T. There are many other examples of positive measures

which FLave been taken to influence the locatlon of
“industries. Richardson (74} haﬁ pincfd th;s* in six

cat qurlbu -

(1) Publicity and the provision of informa

(2) Services, infrastructure and social ane

(3) ZInvestment in education, retraining an
ey

notural resource d

ion

d

(1) Direct inducements such as grants, leans
or investment incentives

{5 Transport incenitiveos

(6} Wage subsidies.

Coombs (13} has discussed the role of these
Tocational measures in Australia. It was asaild {p.l@) -

3]

"in addition to the ElnanczaL assistance provided

nee
directly to the rural industrics, producers in those
industrices, 1ike all other residents of the non-urban

aycos benefit from a range of assistance measures

nities
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Honce 1t ig apparent that in tho past 0Th state
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gy T el NSRS TR, YT o it I e
(«)”,{“ rHnonTs nave TGS ConslacTabr s on

camined in this dissertation night have had

o the efficiency of resource allocation in Norvtghorn

ot of locational subsidics on resource

It must ke asked what effect the numercus formg

of asgistance available in the ¥N.T. might have had on the

efficiency of resource allocation in the North?

"A maximum national product is forthcecoming f£rom given
obile rescurces {capital and labour)
immobile rescurces {land) in a geoyraphic
pattern which a2llows the greatest economic proguct to
each it of mobile resource”. This is to say that the
mar g*na? value productivity must be egqual for each use in
which a unit of mobile resource is empleoyed. Hence 1if by

- 4

reshuffling resources -

{3} within holdiaun

ural and non-agricultural

{4} Dbeitween agyricui
industrics, total cconomie product can be increased, then

v muast conclude Lhat resources have beon inefficiently
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Davidson (14} has alse discussed this moatter.

He says thet return o farmer’s capital cannot be usczd as
a measure of the efficicncy of rescurce use in any araa.

e zays, "The efficiency with which resources are used in
any region can only be measured by finding the unsubsidize
return to all of the resources used, including those
srovided by the state, atfter deducting the unimproved

o 1

value of land from the capital invested in agriculture®.
I &

This implies that because rural enterprises in a
particular area are profitable, this does not necessarily
mean that they are efficient from the national economic

viewpoint. Davidson defines the efficiency of farming

as the difference betwean the value of the output obtained

- and the costs of the variable resocurces used a8 a per-—

centage of the capital used, when resourceg and capital
are valued at their oo“oxtmnzty cost. This differs from
farm profit be :cause -~

(1) farmer’s profit includes subsidies and

(2} ‘armers must count the unimproved value of

:

their land asg part of theily capital, but the nation nead
nct, as it has no opportunity cost from the nation's

«

point of view, and

-":) ) anvy ("*‘ﬁ"")’% Ay} ~11137y T 1 el o stato o Lo ey
R ity Lapldoeds SURdAL LG Uy (IS R NS A N0 RS S L
e - 3 - .y da P oy g o P
must e included at opportunity cost.

0 TN L VU PUICT s S L0t Gt S S R - o i 72t 1ves evis 3 ;

DEaVIALSOD Gorindgs LS uninwroved value op lang
. t s Y- = B S A T g £ am : -
oo itn sale value in the natural. stato. Provision o

L. " vy Ty e e o Py do oy o 5 b T PR -

Lronocport improvements in toechnology, price
: = 3 .y ey g ey it 3 : “,
increacses or facter coot docreasss all dncroase animproved




lHence the efficiency of farming is -

Total Price Protection Annual Production
Rowvenue and Subgidies Costs Subsidies
- X
Farmer'ts . State Unimproved valuc
Capital Capital of land

had
[ s}

160

1

By making interregional comparisons on this basi

BDavidson concluded that the nation's resources
o

ficiently in the more intensive areas

.

derable subsidization and provision of

i

i
amounts of capital by the state for irrigation -

Davidson's analysis the existence

at the problem in this way, it is

nen-use of land in the King Edward-
1 the past may have been a more 7

resources than has been the case ' nn the

of

special incentives and & superior transport infrastruchurs

i)

n the FM.7T. may have increased the prcfitabil“*v of

in the N.T. but it could do nothing

iciency.
ftwiapbkell {10) has also Jdiscussed the gues
of input subsidization in the N.%. He crivicized th

n
rocommendations of the Forstor Committee which origins

the
to

. - e T e 3 Gur - . - R 3 T
ﬁdﬁguaé;a that the supuznhsemha @ transport subsidy be
G E
.': - = s 3 R S T S fin VI T Y o YNGR S i
introduced., Campbell said that the Forster Committico,
; 1 - - O N . R U o1 T om
in evaluating the prozspocts for agricueliture in the NUT.

rejected conventional economic criteria by not considerving

whether investrmont in other parts of Australia would
hring ¢reater benefits to the nation.  This Is to sa

tho reocommendation to introduce the subsidy waus mag

TN o 4



Campbell goes on Lo say

orice of superphosphate be uniform or nearly so at «ll the
u
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I
applied consistently, why should not
remote areas of all parts of the Commonwealth :aceive
idies covering *heix inward and outward freight
rges? The whole basis of comparative advantage and
of economic production hinges on the existence of

disabilities", some physical in nature, some cconomic in

o

nature. It is unreasonable to expect that even in the
longer run zll the econcmic disabilities will disappsar -
that the ulsadvantag relative to other parts of Australia
are temporary®. o
Hence it is apparent that the existence of

fu=d
regional assistance schemes such as those available in

‘the N.T. are likely to have impaired the efficiency of
roegcurce allocation in Northern Australia.

o

.1.4 Effect of locational subsidies on the pattern

and intensity of land use

At any given distance from a source of input

have been used in the N.T. than in W.A. i.e. the land has
boen used more intensively If the cffect of distance from
the abatteoir and supply point is also considered it is
@p@&fﬁdt that the arca of orofitable production cxtends
furcher where cyucial inputs are subsidized, With

ir asing distance from the input supply and markoeting

contre the average cost and marginal cost curves will

rige, and the price line will fall, so production wil

= x4

beeone loss and less intensive,  Dventually thoe point is
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P .

it can be seen that in W.A. production is only
profitable up to a distance of OA from a supply/abattolr

centya, whereas in the presence of input subsidies in the

the existence of locaticnal subsidies in the N.T. may have

influenced the pattern of land use in Northern Australia.

It has explained how an area such as the King Ddward-
Drysdale Country could have remained virtually unused,
whereas similar areas in the N.T. have undergonc consid-

erable development. It has algo been shown that by

influencing the spatial pattern in this way the efficiency

. .

of resource allocation is thecretically impaired

3

It is now appropriate to state the hypothesis
to explain why the area has not attracted development

capital at a rate comp &hblu with the N.7T,

(1) The development of 5 Edward-
Drysdale Country has seen retarded in relation to similar
areas of the Northern Territory due Lo poor prospacits for
profit in the cattle industry.
(2} The poor prospects for profit have bzen dueo
to institutional and location idctmrs, particularly -
{i) The absenc& of a direct road link wit

the Wyndhan~-Xununurra area.

. 4 e o, 4 b ey ¥y e §. %o,
o of a port on the Norih

L

2 abonend

.,
=

Yoni @
et
pud
[
aud

I 4 . - e

coast of the arcao.

IR ) DU S s Ty ey Yy on de
{iii) The absence of a superphosphato
. H o , N T T ST
subaidy «f the tvpe which has booen
- 3 . & », 114
available in thoe NUT.
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reported on prospects for agriculture in the N.7. in 1960
said -

"any means by which transport costs can be
reduced, including public works in the ¢ i aof roads,
railways and airfields should ba accaeptaed as one of the
major contributions which the Commonwealth Govoernmoent
can make to the develooment of the H.T.7

Kﬁlley {21) has commented directly on the
importance o f transport facilities in the North Rimberley
arca.  He uaza, ﬁ..,gr@as of zone 10 (the North Kimberloy)
could be developed for cattle proeduction if, amongst othor

suitable facilities were provided

.
il

. Y
o outvard

- movement of uattla.' ﬂark@ts and the inwagdvmavcmﬁntvoi
station ubppk*““ . |
2h@3é comments partially cxplain why the asubhor

has chogen the absence of a road link with the Wyndham-
Rununurra area as one of the components of the hypothesis.
Howaver, there is another reason unrelated to the gimple
roduction in *;tansm from a port and abattoir which has
canrsaed the aufhor to include this factor. The constructio
of thisz link would bring the King Edward-Dryvsdale Countyy

into the in ziuenCQ of the Ord River Irrigation project
centred on Kununurra.

Direct access to the Ord irrvigation area has
important implications for the MNortsh Himberley cattle
indusntry. Tb@'Gré'Pf&jﬁct'powsr%ﬁﬁn“*ng Committee {(30)
carrica out a detailed investigation of tho prospects for
integrating the Kimbarlﬁy cattle industry with the Oprd
project. It stac. d that -

Improved roads and vehicles should be o factor



ar
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in 1ifting turnoff from all nroportice whether outlyving or
P LA . . : o e e v gy = rovg, - L I Dt Y% e 4o
adiacent to the irrigation area. fThey will facilitate
» - e o e 3 1 PN e Y N e o .y o
turnoff of culled female cattle and voung stores, _
- - - o, ST B T T S P9 3 -~ RIE SN . N oy 3y 3 B
encourage cattle movements between outlving stations and :
b o PR B U S SR SN S :
shiose ad ;._s.CL’{IL LG LDC 1TTAIGation Gyroa, & 3 Tacilitate the
K
!
carvriaac ¥ feoadgtruff suponlemasnks and stoock from oho i
Arriage Ol Ieedouuiris [UDDLCREeNLE anda So00xX . LI i
- i
frrdoratt P T o at+le provertios? i
AYYAJatlion area To CaITiil RIopelities . H
:

The Cattle Integration-Sub Committee said that

te for more intensified catitle production in con~

c
junction with the Ord project were especially good where

there were significant areas gsuitable for pasture
improvemant. This is the situation in the King Bavard-

=

Drysdale Country. The system envisaged by the comm:

1
4. it ye.gs z ~ter}
Lo Townsviile S L){.ic"

Lt )

was one where cattle would have access

pastures and be turned off to fattening enterpricses as

N T
veariings.

Blunt (7} has also discussed the prospacts for-
= i

2R
‘cattle Ffrom the Alﬂb@“l“y stations. He concludcd at at
©

a
rices, beef production on irrigated pastures

Hence with further improvements in pasture
technology, and availability of better guality store

s with good access te the farming area would

be able to take advantage of this demand.

Importanco of o Port on tho Noreh Coast of Lho Aroo

ol

Thare are two separate reasons fox including this

= —




‘and poxt

factor in the hypothesis. The first
lnown importance of transport facili
Australia which was discussed in the
The second reason is that a port is

for the area, so that including this
the result of testing the hypothesis

It is proposed

P
ia

that a tow

RS

3 I

of these is the well
ties in Northern
preceding section.

actually proposaed
that

toyr means
w3111l have somoc

nship of 3,000 people

cilities be built at Port Warrender in the

Admiralty Gulf to service the proposed development of a
baurite mining and alumina production complex on the
Mitchell Plateau. This would mean that the centre of the

4

fo <3

Dry

dale Country would be within about 60

King war s
miles from a port, ah improvement of 300 miles over the
present situation. This would greatly reduce the cost of
freight on inputs, particularly the large tonnage of
superphcsphate required for the establishment and maint-
enance of Tovmsville Stylo pastures. However it would not

reduce cattle markelting costs except for the small nunbers
supplied directly to the township.

It ig unlikely that an export meatworks would
e established at Port VWarrender. Parsons & Guise (31)
in their analvegis of the cost of operation of Australian
ewpnort abattoirs, have shown thabt costs associated with
the capiial investment (interest and depreciation) are
highly responsive to annual throughput capacity where this
is leas than 60,000 Cattle BEguivalenits {(CR's) por annum,
Boeyond this, unit cost savingﬁ {rom nst&blishing abattolrs
capable of attaining higher annual threughputs are not

-~ oy g L3332 P 3 e - pps P
vory lovge. Phis position ig summ

H - s 7o vy A Fiys b = . oY
cabon from Parscns & Guise (p.83).

.
=y ey
[Er e

= in Tablo 2.1
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the interim slaughter cattle for an export abattolr
have to be drawn from the established cattle raising
several hundred miles to the South. This would place

-

ity

would

in a pcor compctitive position in relation to the cxisting
abattoirs at Uyndham and Derby. Thus in the foresceable
future, marketing alternatives for slaughter cattle appear

tto be limited to thece existing plan

The importance of cheap superphosphate to the

development of Townsville Stylo based cattle enterpri:cs
in Northern Australia has often been stressed. The report
of the Ord Cattle Integration Sub-Committee {(30) said

that the high cost of superphosphate was a critical
timitation to the improvement in productivity of many
Kimkerley stations. Similarly, the N.T. Phosphate
Consultative CGroup (28) in commenting on the possibilities
for pasture improvement in the higher rainfall areas has
said, "...little progresc has so far been made towards
more intensive land use in cart ‘be of the extremely
high cost of superphosphate”.

Thus it seems that the construction of a port
to serve the Hitchell Plateau hauxite industry would
greatly enhance the prospects for developing a viable
catitle industry in the area due to the reduced on-station

2cially superphosvhate.

espe

s Fa3 TR = 1. - Faa - & b s AP oy $ev -, - T . SO -
2.4 The Absence of a Sea Preight Subsidv on Superphosphate
. . .
It has been poanted out that without supor-
. IR (2 e 4 . o £y o O deas e SR T R
phosphate fervilized Townsville Stvlo pastures the Xing
B 3 T - r o~ P gy e A
Dadward=Drysdale Country 15 only moderate Lo pooy graving
land. Tt is not likely that a successiul cattle projuect
couid bo run on native pasture alone.
Prom the preceding sccolion LU 18 apparonb that
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of up to $70.00 per head has been pald on the cost of

introducing bulls, cows, stallions and nmares provided
T

-

they had been purchased for a certain minimum price.

®

oombe

|92]

This subsidy has not been available in W.A. The

ove

w
49
=

reporcs estimated the cost of operating the schen

|AN]

the period 1968-69 to 1972~73, as shown in Yable 2.3,
TABLE 2.3

Cost of the Freight Subsidy on Breeding Stock

in the Northern Territory

Year Sypenditure

“ o~ - -
1GAR0-£0 ;;l 74 ;6.{\7
o .\ N

1865-70 $244,541

Total for 5 years $748,871

.
o8
St

Estinated

" CYIESS SN @y s e ot B e A 7 POy T N PR . o XX PP
The Coonbs report savs that the subsidy was

-

e a g o g By ma ge g P M S ayr eyt 4 oy crde et g A N L -
nurchase of high quality breeding stochk on the assumption

hat in the abosonce of this asslstance pastoralists

t

would pot have considerced such purchases worth while,

The Coombs task force rod thot such a subsidy was
v loncer necossary and recosmmondod thab it be abolished,
Wik wne dene oo of Lhe boginning of the 1973-70 fiponcial
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vear.
Since the main supplies of Zebu cattle are in
Eastern Queensland, prospective investors in the liorth
Kimberley cattle industry have suffered a distinct
isadvantage when compared with their N.T. counterparts
in having to transport suitable stock further, and without

a freight subsidy.

Hence it seems reasonable to suggest that the

ot
o
”
=
o)
"
-4
o
L
P
th
foed
™
o
o
o

abgsence of this subsidy partially explair
of the cattle industry in the King Edward-Drysdale Country

has not been as attractive to investors as similar arcas

The two subsidies degcrived above have beon

chozen from the numerous forms of assistance mentioned in

gsection 2.1.1, as those most likely to account for the

in prsijuabn,.ty sebween the Top End of the
M.7T. and the King Bdward-Dryvsdale Country. This asgsessmen
vas based Oﬁ_*he opinions of cattlemen and professiocnal

e mp s T fmgy gt g 3 Guo Fu gy A - . o — P I WS A e
agriculturists in the North, who considerad that these

N RTINS I -~ - 2ay s T N ey e
subsidiecs wore the two most powerfu

m v be % - - -, . % v g * ey T : -

The next chapter explains Lhs mothodoleogy
JE N S T PR e ds 4 [P U S : \ A 3 S S -
wvhich 13 used to test the hypothesis, ang givesg a detailed

description of the model.
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CHAPTER 3

THE MODEL

Methodology

3.1.1 The Rationale
3.1.2 . The Model

The Development Concept

Construction of the Model

3.3.1 The static herd solutions

3.3.2 The herd projecitions

3.3.3 Cash flows from cattle ufddlﬂg
3.3.4 Capital and_oparatlng budgets

2.3.5 Calculation of freight charges
3.3.6 Calculation of performence criteria
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3.1 Mathodoloay

13 I m pua T e g - . . - 3 T o A
prima facie"” reasons why cach of

Hoving givoen

ain how the hypothesis is to

the four eclements of the hypothesis have beon included,
it is now appropriato to cupl:

3.1.1 The rationalo

» The first part of the hypothesis (which statos
that capital has net been attracted to the arca due to

poor prospects for profit in thoe cattle industry) Caﬂ b
testad by buildin@ a budgetary model of a hypothes

ol
station, to determine whother *he proposition would bo

o~

va@v&wuilvﬁvtalan-inw&st@r4who‘ha@‘thu:opti@n of ‘allocating
¥

his capital to any other projoct in the Nortl

R the wwvwl doos nui genevate adequate profic,
thon thic will Qx shain Vh§ vary 751;1m off the capit

which has boen invested in tho Novthern cattlo industry

hao beon attrackbed to the XKing Ddward-Drysdale Country.
LT & reacsonable profit is generatoed, thon the first part

%

of the hypothesls will have beon di isproven, and it will

ba concluded that %hm'nanm@@va?umuht? of the area is due

«

%
ill vhen test the four parts (fbtha hypothonis

has prosented

whileh cxpliain why cattle raiocing in the ar
ralatively poor prospects for profit compared with the

Yop Eod of the NP, This will be dono by meditying the

model o sccount for overy combination of the tollowing



(1) Road or no road

(2 Port or no port

{(4) Livestock freight subsidy or no subsidy,

Two alternative management systems, bullock
turnoff and yearling turnoff, will alsoc be considered,

so0 that the benefits of having direct access to the Ord
project can be fully realized. Hence there will be 32

different budgetary variations - two management svstems

"

x two road situations x two port situations x two livestock

,f,ﬁiqét,sub81<y situations x two superphosphate freight
subsidy situations. These are gset out in figure 2.1.

- . o

(in aéd;t; n, the effect of positive and

=

negative deviations ¢f beef prices from the assumed levael

s
are assessed by the inclus ion of a beef price sensitiviiy

analvsis. This is outlined in detaill in section 4.4).

If none of the 31 variations of the basic
budget 1ift the level of profitability of beef production

e 3 - P | [ e -~ r A v v e oy — 9 EN ~ BTy P
to e level comparable with similar arzas in Lhe HLT., thoen

< -

the hypothesis that these factors have caunsed the poor
a

of the four facrors have bheon the nost

I e o PR 3 . el ey g A 5%, N O TP e ¥
DOLSSTIGL TOnLTI aints on devoelopment in Uhe past, and which
ey el b oy X B .

iL powelud Calavyasitg U
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1 -3 - PRV P = S e . X
The basic form of the wmocel is o budgetary
- 4 BV DI S el P o < o 3y . g
projection of the pattern of cash flowe [vom the prosent

time to infinity, for what tho author considers to be a

ftypical cattle station in the area.

The budgoets are for an cxtensive cattle station
based on the usc of Zebu cattle with access to Townsville
Stylo pastures in the dry season. After the initial
livestock purchases, herd buildup is unconstrained until
the ceiling carrying capacity of 10,000 hdult Equivalents
is recached. After this there is selecitive culling until
the age and sex structurs of the herd is such thaz it

»

.can maintain itself in this state perpetually.

Townsville Stylo establis hment continues through-

out the pericd of herd buimdup, and levels of animal

ey

erformance improve as pastures become better, and the

Zebu proportion increases.

The ocutpul of the hudgetary analysis is a
styeam of cash flows foxr each of the 32 budgetary situations
Prom these cash flows the feollowing performance criterizs

{1}y et Present Value {(WkyV; at 5% and 10%

discount rates

{2} Internal Rate of Return {(IRR)

7 e bT g de % . ke i 42 e ™ g™

{3}  Cash Surplus (Deficit} (CS8/CD) at 20 vears
- — - o h 3 ks

{<} Payback period (PBP).

7

Those will indicate how attractive sach of the

~

airvuations would be to a prospective investor.

L]
D

L complete desceription of the wodel, the
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assunptions underlying 1it, and the output are presented
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.2 The Developmoent Concent

The development concept is based on experionco
gained from Townsville Stvlo based cattle projects in
the Top End of the N.T., and from cuperience to date wit
the two ex ibLlﬂg cattle stations in the Xing LBdward-

Drysdale Country.

The aims of the study can best be achieved by
building a model of a typical developnont oricnted

IO

o
station of the type found in the Top End of the N.T.,
and resembling the itwo existing stations in the avea.

2

iniorxation for the construction of the model

was gainaed fium sceveral sources, viz -

(1) ‘The authorx’s own experience gained while
working on catitle stations in the Kimberley area and the
Top Endé of ..

(2} Budgets, records and repovts
and Mitchell Xiver Stations in the King Sdward-Drysdale

“~ o~ pe - - e AT ~ - - g
{3} Budgets, rocords and repovis from
-~ ~ 3 - 3 g < P 43 77 T T
dovelepnent projects in the Top Bnd of the N.JT.
{4} Discussions with Thtants
who have been cfx e in thoe araa.,
. ey s . i
{3y Publications on tho cconomic and
. 4 - . o et - N - ‘.
mAanageraal o asneets oL who Northern Austral nnocatily
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that combination

perpetuate

The tota

although when it 1s being derivead
long it will take to reach this

be made regarding
(1)

cqteggrv of cows

each age

Weaning percentage
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The fivst step is to find the youngost age

group of fomales to bz mated and place some arbitary
number, M {(zay 1,000) in this age group. Using the aage

specific mortality and culling rates, then calculate how
manv of these females will reach the next oldest age
greup. ‘This procedure is then repeated for consecutivels
older age groups, until the age group is rcached where
all of the surviving cows are culled for age, and the

closing number is zero.

Having determined the age structure of the
adult female herd, the next step is to calculate the
number of calves produced using the age specific weaning
percentages. VAS half of the calves ave females, the nest

step is to calculdte the heifer mortalities to get the

number reaching the youngest group of females mated.
If this is less than N the procedure is terminated as

the assumptions cf herx cd parameters chosen cannot possibly
give rise to a static situation. If the number is greater
than ¥, ti. number of culls required to reduce this

number to exactly N, ic calculated.

Using the mating ratio specificed in the
assumptions, the number of bulls reguired is then

caleulated.  The next step is to place =n arbitrarily

chosen number, K, in the youngest age group of bulls,

TTes s vme PN 1Eq 14 ey -
Using thoe age spoecific culling and mortality rates
1. . M o v - 1, 3 1. R | o .
the number of bulls reaching each of tho older age
- . o Fn .~ 1 o oy o [ X0 T ey S | - 3 e o gy ey e o il
croups iz then caleulated.  This procedure is repeated
i H * v T vVE 1 vt bieel P e 11 r‘iﬂ é~2 “§ “‘7""0‘%" 5
pntiil Tha age group 1s readned wazre ayl o e Suy VG
oy . I B P i - a8 et
Lulls aye culled for age. The total nmumboer of working
% 13 2 b .1 N ey ey T - o n M N
age buliles is then calculated ana comparad with the numboyp
k| . 3 S =~ Neg g ey 3 e - 1 N
of bulle reguired, If the two are not equal, the vadlae

of I ig adijusted until the actual numbor of woriking



bulls is egual to the requirement.

The final value of X which is arrived at ig
than subtracted from the number of mala calv
the number of stecrs in the youngest age group. Jsing iLhe
age specific mortality and turnoff rates for steers, the
number of steers reaching cach of the older age groups is
then calculated until all of . he steers have been turned
off. (In the case of the bullock turnoff svystem this is
the 4-5 yvear old group, and in the case of yearling
turnoff this is the 1-2 vear old group).

The total grazing pressure ecuxerted by the
herd is then calculated by adding together the grazing

pressure of each of the sex categories. If this grazing

L - -
praessure is equal to the gpecified maxmimum carryving
capacity {whic } the

city is divided hbv the
gra;ing pressure to give a ratioc, X. The nunmber of
females in the voungest age group of females to be mated
(¢}, i3 then multiplied by ¥, and the whole procedure is

repeataed until the static herd composition is found,

Thigs has been carried out for two separate
herd managenent systems, bullock turnoff and yearling

rurnoff, These are identical os the assun

e - il - 1 2 - S
g = ; Fo ol Fyon AT . i N N U S
e .;'Calu.%} f}.v‘j u&i.tﬁ&)é..s GGG G Zueler P3PS AL FE%4 ;,\.,f'slm.l il STATLC
Ty a1 - g g e - syt nel o [E ] SNSRI .
nerd COMmpUOSITIOonS arsg marsealy Those are

rables 2.1 and 3.2 on pages 60 and 61,

fe e T T gt PR . s Y
Notahnle ditfovences include
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TARLE 3.2

EAY S .

¥ e v $e 4 PR M e ™5 o TN g [N § SRR |
Static Heord Solutiocn for Pure Drahman Herd

of 10,000 A.L.%s with Yearlina Turnoff

Cpen Matural Cloge adul
Age tio. Increase Dzaths Sales tio. Eguivalent
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To do this a number of additional assumptions
must be made regarding the herd paramet

the parameters are assumad to change over time as the
avallability of improved pastures increases, and managenent
technigues become more sophisticated. In addition, the

female herd is divided into three breed categories -

(1} Shorthorns. These are local cattle

es
| purchased from the Kimberley district.

(2) Low grade Brahmans. These

oy
b

g‘;}

K

o

o W

loss than one half Brahman blood. 7
Shorthorn cows crossed with seven-eiqhthsor fifteen-
sinteenths Brahman bulls.

1

{3) High grade Brahmans. These are cows with

greater then one half Brahman blocd. They enter the herd

either by direct purchase from Queensland, or as the progeny
cf low grade Brahman cows crosscd with Brabhiman bulls.,

Each of these breed groupc has a different

set of performance parameters,

R S N 4 % - " PR, . N
in addition, the steer herd is separated into
.
- -~ S . -~ 53l - —
two bresd categories. - Thosoe are
5 3% . - v Tl Py -y F R e e g, v
{1} Shorthoras. Theso avre the progeny of

Shorthorn cows and Shorthern bulls., They enter the herd
only in the first vear of the project,
{Z) Brahmang. These include all steers which

iror noi pure Shorthorn.,



. - .
The different breed croups ol steers have

different turnoff and mortality rates.

category of bulls
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Initially all of the bulls purchased frum Queensland are
seven-cighths or fifteen-sixteenths Brahman. Later in the
budget period the system generates its own replacement
high grade Brahman bulls.

Hence for each age, breed, sex, year and

must be

[#)
s

management c&tegorv the following parameters

spacified -
(1) Mortality percentage.
{2) - Weaning percentage.

{3) Culling percentage.

{4} Turncff percentage.
In addition, a starting position in terms of

the age, breed and sex composition of the herd, as well

n
a5 a purchasing policy nmust be specified.

These assunptions are set oubt in full in

3 vy g o 3% £ SN 3 3 e 3.
Ciwven this, the cource »f herd buildup Lo

the static state can be fraced out in detail by following

th.. precedure shown in the flowchart in Figure 3.3, and
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form in PFigures 3.4 and 3.5. Detailed summaries ol

livestock projections are also presented in Appendix 3.

It is clear that the pattern of herd buildup and the final
hexd composition is quite different for tho two manageoment

gystems., It can be seen from Figures 3.4 and 3.5 that
with bullock turnoff -
(1) The buildup of grazing pressure is more

rapid than with yearling turnoff.
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The herd becomes purely high grade Brahman

S

(3
(and therefore more productive) two years earvlier than
with vearling turnoff.

4y  The peak in the number of females ccours

two years earlier than with vearling turnoff.
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vear. The line is noi zig-zagged in the case of vearling
turnoff bkecause the pattern of pasture establishment is
such that the area fertilized is constant from vear to
vear. Por bullock turnoff it was asgssumnzd that from the
static year onwards the annual supsrrhosphate application

was constant, giving a flat line for operating cxpenditure

3.3.5 Calculation of freight charges

Having derived the Net Cash Flows exc

oo}

a
freight charges for each of the two management systems,

the next step is to calculate the froight CCStS'in'QVQr§'
vear for all of the 16 diffevent budgetary situations
under each of the management systems. The frelight chorges
are subltracted from the Net Cash TFlows (ex. {reight) o

give 32 separate streams of Net Cash Flows.

The assumptions used in the calculation of
freight charges, are shown in Appendix F, and an exanple
of f£reight calculations for one of the 32 budgstary
situations is shown in Appendisn G.

Examples of Net Cash Flows for bullock and

earling turnoff under different budgetary si
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2.10 and 3.11 illustrate the strong influence of freight
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7 4

costs over the range of situations ciaminod.

3,3.6 Calcularion of paricrpmanca critcria

Hav;ng iarived streoawns of Hob Coash FPlows {or

cach of the 32 tuations examine@, the next step is to
calculate perfcermance criteria for each of them. This
enables them to be compared in terms of their relative

attractiveness to investors. The performance criteria
used are -
(1) Internal Rate of Return, (IRR).
{(2) Net Present Value at a discount rate of
5%, (NPV at 5%2).
. (3) Net Present Value
10%, (FPV at ?0°)

©
T
¥

a &1 scount rate ot

{4} Cash surplus (deficit) at 20 vears, (CS/CDY.
(5) Payback period, (PRP).

in the calculation og Mel Present Values and
£ Return, it was assumed that the project
c

')
was continued for an infinite

period, i.e. the static Het
Cash Flow is considerad to be a perpetual anuuity.

The values of esach o tho verformance criteria

In the next chapter tho hypothesis is tosted,

and conclusions arce drawn.
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CHAPTER 4
THE MCDEL QUTPUT AND THE EFFECT OF REEF PRICHS

4.1 The Model Output

4.1.1 Analysis of medel output

4.2 Beef price sensitivity analysisg
4.2, Reasons for conducting & sensitivity analysis
4.2.2. The form of the sensitivity analysis
4.2.3 The results of the sensitivity analysis

4.3 The role of regional assistance programmes in
Northern Australia

4.4 The limitations

4.5 Conclusions
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d.1 Phe Model Cunnut
The model cutput as »Dresented in fIigures

2.12 and 3,13 3 ot o £ Fiveo difforendt porformaneo
2.12 and 3.13 consists of five differcn poeyLornance

: o L o4 - . o "N fo 3 - TPL I T T N TR
critueria for ecach of the 32 budgotary situationgs. There

S . R o pom " M T P . s
are certain problems associated with the use of sonn of
Cl A

these criteria. & discussion

presented in Appendixn i,

4.31.1 Ahnalveis of model output

To carry out this analysis the four factors,
road, port, livestock freight subsidy and superphosphate
freight subsidy are denoted A - D respectively. The
letters », B, C or D indicate the prescnce of the correspond-
’inq'facﬁox;_while_the letters a, b, ¢ and d indicate that 7
it is absent. For example, thn situation in wh
road and livestock freight subsidies are present, butl
port and SUpGlPhOuyddtL subgidies are absent is P

re
v (AT . The form of the analysis when represaented.

in this way is shown in Table 4.1.
TABLE 4.1
The form of the analvsisg
02 24 5 &6 7 g 9 10 11 12 13 14 15 16
A FiY A A A A A A & a & a a a a a
» B B B » b b b B B B B b b b b
C C c c C c c c c o c ». <

jn)
s
o
-
W

d D a4 D

o]
}:j .
[o "
b

Given thig representation, the model output

con bBe analvsed in o nunmber of different ways. fThese are -
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unless they are of egual scale and timing.  This is not
the case here.

(4} The caleulation of wain efliccts ol two-iactor
interactlior These are derived by colculating the main
effect of a particular factor (say A} in evoery situation
in which it is combinad with a second factor {(szay B), and
subtracting from this the main effcect of A for all the
situations where it is not ceombined with B.

The general example in algebraic terms is -
(s{ (ADCD) +(2BCA) +(ABcD) + (1Bcd) b - 4{ (abCD)+ (aBCA) + (aBeD) + (alcd) D)
~{h{ (2heD) + (ARCAY+(AbeD) + {2bed) } - R{(a +{abCd)+{abeD)+{abcd) 1)

The main effect of a two-factor interaction is
a measure of how the presence of one factor modifies the
influence of the other. For reasons out]xncd in Appendisx
H, this technigque cannot be applied to the IRR criterion.

4.1.2 Testing the hypothesis

The hyvpothesis is tested by exanining the
analvsis of model output as described in the prcv'ous
section. The first part of the hypothesis states that -

“The development of the King Bdward-Drysdale Country

has been retarded in vrelation teo similar areas in

the Northern Territory, due to poor prospects for
profit in the cattle industry".
It can be tested by examining the performance criteria
for the present situation represented by {abcd). Table
1,2 summarizes the present situatiorn under each of the
manag gomoent y‘:t@{ﬂu *
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NPV (55) NPV (10%) TRR Period ot 2

Bullock

turnoff -$1,383,785 -$1,0917,959% 2.64%7 41 yrs. $1,825,683

Yearling

turnoff ~-$1,906,820 -$2,180,698 1.94% 56 'yrs. 52,493,680
£ i

for profit, even when using the improved production-
managenant Syst@ms outlined in Chapt
spment Advisory Committee of

own by updating BAER budgets taken from {8},

post

wond

.

+3

»
o O
¥ 2,..,,; y

—r

rud

j ]

&

]

n

o

lopers of cattle stations in the Top End of the
expect to obtain an IRR of gr@aﬁar than 6%. 7This
; ‘

iderably better than the levels indicated in Table 4

2

b ] :
L.

|

* o form of the BAE analysis is identical to that
us in this study. It is a buﬁg@ﬁaﬁy_@x&niauvian_oﬁ the
flow of expected costs and returns during a pe & of
properiy developmont and buildup of the herd size
specified maximum.  Thus the BAE study uses the e
of capital as that used in this uumdau s, lHowaever, a small
difference cxists between the moethods of calculating IRR's,
In tho BAE siudy cash flows weroe discounted up to the on
hundredth yvear of the project, whereas in this case the cash
flows were agssunmed to continue for.an intfinite pariod.
Hovevaer, this only leads to very smnall differonces in the

pltant THR'o,

el



Tho technical and geconomic assumptl
the BAY budgebs are virtually identical to those used in
this study. In fact many of the agsungtioas used here vere
dravn dircctly from the BAD work. The authors of the
BAE report (9) considered that theilr findings wore
applicable over a wide arca. They said (page 1) that
"....While the analysis relates specifically to the
Tipperary Land System, it wculd have general application to
much of the higher rainfall areas of the north". The BAE
analyeis was carried out using late 1972 beef prices, and '
was subject to the full level of subsidization available
in the N.T. at that time.

‘The first part of the hypothesis is therciore
upheld, and the alternative explanation (that the non
development of the area is due to market imperfections),

is rejected.

Having accepted the first part of the hyp@thesis;_
the remaining four sactions can be tested. These

why cattle raising in the area has not been profif

comparison to the more rapidly developing areas

4

The first step in this process is to assess the
affect that each of the four rfactors has on the performanca
criteria. Initially the factors are considered se

rather than in combination with each other,.

The changes- in the performance criteria due Lo

I+ can beo scen from Table 4.3 that under both

of the managemant systems the existence of a suparphosphats

sea freight subsidy, in the absence of the othoer three
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Lach Tactor on Porforrancs Criteria

{a} EBullock turnoif

Emount

of Change

A, Bozd
B. Port
C. Stock Supsidy

D. Super. Subsidy

PV (52)

HNEV{10%)

Doticit ot

Pavback
+ ) 20 ve:

$386,451
$661,035%
$156,070
$859,038

£194,051

$333,917

n,")z..‘ ,1C3

(3]

Lt L.

e
~3370, 38
~5665,371
-5171,81¢

-7
-11
-2

~13

-t [
bu»..\f» ’ 2,)3

(b} Yearling turnoff

Factor Amount of Change
. Deficit at
REV(53) MPV(10%3)  Payback .
. * 20 vears
A,  Road 700,914 ~-19 ~5684,436

-18 ~$651,659
- 3 -5182,320
-21 ~£844,935;

cattle raising
alone is adeqguate
Hhy over S300,000 un
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5 than the Top End of the WN.T. However, it has

H
o
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o
@
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had less influence than the superphosphate freight subsidy.

The relative importance of the road and port
factors depends on the menagement system chosen. Table 4.3
shows that under bullock turncff thes presence of a read

xverts less influence on the performance criteria than

-

}..h

=

the port. However, if yearlings are turned off th
position is reversed.

It is not difficult to see why this is so.
If yearlings are turned off, the presence of a rocad to
Kununurra reduces the distance to market by 700 miles,

whereas the reduction is conly 100 miles in the case of

ford

bullock turnoff.

Given the relative prices of

than yearling turnoff. Hence the port can bhae considered
o havs

mOIre

ot on om0 e nem
tho road would
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The livestock subsidy has only a small

o
influence on profitabil

!

ity, but it is worth remembering

i
that it helps to reduce the amount of finance reqguired in
the early years and would therefore make cattle raising

in the areca nmore atiractive to investors.

Having demonstr. .d the effect of each of
the four factors acting alone, it is now appropriate to
examine their effects when acting in various combinations
with each other. This is done by calculating the main

»f£fect of each of the four factors using the method

4 . T

.

deccribed in =ection 4.1.1. These are presented in

TABLE 4.4

3 > AE TR U i - .
Main Tffects of Factors

{3 Bullochk turnoff

. Fvin gt e T by g e Foyrs
o eownt of changn dun
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The figures in Table 4.4 confirm the conclusions
drawvn from leoking at the eifect of cach of the factors

n be ce that the eifect of the

[N
0
;]
(*)
D
o

ndividually., It

ivestock subsidy is small in comparison to the other

},..J

factors, and that the road is much more important in the

y

ase of yearling turnoff than for bullock turnoff.

Q

Further insight into the relative
importance of the four factors can be gained by examining
two-factor interactions. These are calculated using the
mathod described in section 4.1.1 and are presented in
Table 4.5.

TABL

=
RN
2]

Main BEffects of Two~factor Interacticns on the NPV

at 5% Discount Rate

- P PPN -y
Interaciion : Hailn Iffect
T PO agitog " T T
Baliook turnoff Yoarling bturnoil
3 ¥ Pl e
HUDB -5223,145 -5 207,559
=y - ] g 5y e
&on O "'s 2&‘;839 -~ A’Q;i.a?.ﬁ
v ’ - S u o
A HD s 2,195 S 4,138
I 4 [ ™) 2 T
i)v La [ N4 2("—’8‘} ? 1; Epw e
- o T T Rn
jE O S I v 7,183 3 3,138
- E A & & m oy g
C AR el 2;11’1 o 11;'_‘:)
- ~ 3 . » = AP £ 3 e . Egp
A Dich cbaeluis value for the intorastion

SIROHCT UL W
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A necgative sign for the interaction figure
neans that the presence of one factor diminishes the
effect of the other. Convercely a positive sign indicates
that the presence of one factor enhances the effect of

the other.

The figures in Table 4.5 show that most of the
interactions are small. The most significant one is the
negativé interaction petween the road and the port.

This means that the effect of the road is diminished by
the presence of the port, and vice versa. The effect of
the livestock freight subsidy is also diminished somewhat

iy the presence of the road (A ¥ C interaction).

4.2 Price aen51t1v1ty Anglv"

2.1 Reasons for conducting a sensitivity analvais

The budgetary analyslis was carried out using
beef prices prevailing in Mav 1973, Yhis hag enebled the
hynothesis rugafding the reascong for the retarded
developrnent of the area, to be tested. The factors which

most strongly influonce the sconomics of tlu
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pound or increaseG to 37.2 cents per pound. This is well
within the range over which the price of beef at
Morthern abattoirs has changed between early 1872 and

the latter half of the 1973 killing season.

The price sensitivity analysis consists of a
complete reworking of the budgetary analysis at the two
new price levels. It is assumed that when the beef price
is changed by 20% the price of the breeding stock
required to establish the herd also changes by 20% in

the same direction. All other costs are unchenged.

4.2.3 The results of the sensitivity analysis

‘Although it was necessary to look at five

b1
s
(o
{

ifferent performance criteria to get an overall
appreciation of the economics of catils raising in the
King =dward-Drysdale Country, the effszsct of variations in

the price of heef can ke measured by locking at only one

As pointed out in Appendinx H, it is not

PP S P K N g P ,‘. L e e
oossible fo use the IRR criterion foy comparing projects

whiich differ in scale and timing. However, the criterion
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earlier in this chapter.

h

ot
o

The results of reworking the analysis ac
1

o
two new beef pri evels are shown in Table 4.6.

If these figures are compared with the results
of the analysis at the basic price as presented in
figures 3.12 and 3.13, a number of pecints can be drawn..
An assessment is made of the profitability (as measured
by IRR) at the turee different price levels in three

different situations. These situations are -

(1) The existing situation = No road, no port, noc

superphosphate freight subsidy, and no subsidy on

llV@””Ouh 1ntweauculon.

0]

{2) Thc bm ﬁcssible situation ~ A1l of the abov

factors are present.

The last of these categories requires scome

suyplanation. It is not likely that superphosphate and

livesiocek freight subsidies will bo introduced in W.A.
Thesz factors were includad in the study to euplain why

the development of the area has been so much slower

£han the Top Ind of the N.T,, where these subsidies have
boen availaeble. Hences the boegt situstion which is likely
to grcvaii in the future is one vhere there is a road
and a pord but neithor of the subsidios,

S N TS T TR R T T S,
A numbor of conclusions can bo drawn from
. R o DU B 2
231\. I}’ {1 .5 [3ae Qi. A.(;‘éii‘:’ 4 s &3
 FENPR SN & . fo a e “ b
{1} Under the fuastion it ig not likaely
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that capital for the development of the cattle industry
will be attracted o the King Edward- D:ysﬁale Country

r
aven if there is a sustained increase in the price of
beef of 20% above the iay 1973 level. This would yield
an IRR of only 4.46% for bullock turnoff and 3.67% for
vaarling turnoff. In the present state of the rural
economy this would be most unlikely to attract ca
to the area. Some measures of average profitabili v
obtainable from mixed farming in Southern states are

shown in Table 4.7,

TABLE 4.7

Measures of Before-tax Profit from Farming
{a)
3

in Three States for 1972-

COperating Peturn/ Operating Return/
Averagn Assolts Average Bqguity
Average Desh (b Averada
f“ - -
Paxrm Farms Fama

3. 775 12,50% 10.225% 14,24

. 13.29% 20.732% 15.0%% 25.258%

.5, - 7.00% 15.41% 7.00% 1%.78%
2% 8., 50% 1 0.32%

58% FREURERS 14.36% 20,22

2% 17,4% 13.0ax 20.02%

Y ] e
ool labs

;Y Dagin ]
13 g 1% a
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The measures of profitability shown in
Table 4.7 are not synonymous with Internal Rate of Return.
They are measures of the rate of return on the realizable
value of assets employed in one year only. If we assume
that cost-price relationships remain constant into the
future (a basic assumption of this study), then the
figures in Table 4.7 indicate the opportunities which
‘would be foregone by investing in the study area, rather
than in Southern Australia, i.e. they provide some
indication of the opportunity cost of capital to
agricultural investors.

It is apparent from Table 4.7 that the

. b

opportunity cost of capital invested in agriculture in

'ﬁEE-WOdth,'ls generallv higher than the IRR gener ated from
cattle raising in the study area under the existing

-3
infrastructural situation On thisg basis it is therefore
unlilkely that funds scheduled for investmant in Southern
agriculture would be diverted to the Ring Edward-Drysdale

Country under the existing situation.

in beet prices would mean that an IRR of 7.59% could

- = o 2. gy oy AT e 2 e Y o 131 2
cane oL yecarling turnofi. This would bo unlikely o
< o ie PR I Y LD na s 3 g . e - v e~ : N
divert capitael from Bouthern agriculbture, \;byQCl&lik’i‘h?H
Yl 4o . n WP [ S k2 PN ~ -y g s ot e oy £ Ay ¥
it 18 considered that much lavger gquantitices of capital

g ey $ w3 Eaym B iy 'i"“ ¥ 3 TR L AT L ) PR I PR @ g S g ravy A
[ ARG 5)12{11 Yoy LON O CnG QAovae élgi}usipii o GI RO URGrNn gLations

. -
o 5. 1 8 .,
van LOr miNet o IS TOIENGI R RS UE § IR
- . . w -3 e e Y. I V- -
A IHRR ob 7.5U% nay e i ’“ku- GO aLLIacT Som
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be made between the level of profitability of the typical
King Rdward-Drysdale property, and an identical vroperty
located in the H.T. However, as mentioned previously,

-

alopment Advisory Committee of the

G:»

(”

the Agricultural D
Department of the N.T. has provided an estimate of the

profitability of cattle development projects in the Top
End of the N.T. It was found that an Internszl Rate

of Return of between 6.40% and 6.80% could be attained

. from development of a Townsville Stylo based cattle

enterprise

Although this measure of profitabilitv can

enly be considered an approx 1matb guide to the likely

rewards from pastoral development in the Top jnd of the
N.T., it enables the author to conclude that in the

' hest possible situation scme of the

e attracted to the Xing Edward=Drysadale

However, a 20% fall in beci prices would cause
the L8R wo drop to 3.65% for hullock turnoif, and

e B ermre ¥ T T - 3 ey — ho G
turnofi. This would be inadeguate to

G

‘M

for yearlii

g

- § P . a s F gy TEYTY e iT gmey Toe bood LT ga T oy i e
nersase would gencrate an IRR of only 3.77% in the case

F T . e T
L4 a0 anount o

wutchern agriculiure, although it

P, 2Y o 21Ty Tl omv s ntroy am 5
VOTS LIOR TN ke i, LW " by

tho dovelopmont of the arca in



the near future, is not likely to be rapid, even if the
road and port are built.

An overall impression of the effect of changes
in the price of beef can be gainced by comparing the aver-—
age effect of a price rise wit
price fall, over all of the 32 budgetary situations.

The effect of these changes on NPV are shown in Table 4.8.

TABLE 4.8

Changes in profitability due teo changes in the

price of beef: NPV at 5% digcount rate i

Bullock Yearling
Turnoxf Turnoff
%
. |
i + 51,043,067 + 8 998,648
average effect of ‘ ' :
20% price fall - 51,034,505 ~ $1,004,238

Teble 4.9 shows that cattle raising in the E

¥ing Edward-Dryzdale Country is highly sensitive to

1, g e i [~ £2 0t -y " o~ % BV ey . b R SR
changeos in the beef price. Over 21l of the bhudgetary

3 deqa =y 3 - PPy SIS © - vy g e T e
situationsg examinad a 20% chang=s In thoe price of boed

2 e vy 40 8 3 FR B S P TR £ 3 S
ig sufflicient to altor the WPV {(5%) by an averago of
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regionally differentiated basis, as observed in the
Horthern Australian cattle industry. These arguments

include -~
(1) The infant industry argument,
{2) The decentralization argument, and
{3) Tha-factor immobility argument.

The issue discussed here is vhether or not any of thesze
arguments could have been used to justify spec:s .t
assistance being given to the Northern Territory cattle
industry in relation to -
(1} ‘The North of Western Australia, and S
{2} Southern 2dustralia.
The author can see no reason why any assistance;
given to the catitle industry in Norithern Australia |
should apply only to the H.7?. BEither there should be
ne gpecial agsistance at all, or i

to the whole of the hl

P

- . . . g E oy A g £ - o~ o . s - 3o 3 o :

induce scme micallocation of resources, as the narginal

PR 2 ey o dl s oy e dopeyn T mmaw 4 prpegade egd 1T % YA I ET oy e ey e

value product of a particular inpué will be differont

oy Br e e S 1 <y ey e iy g SUPNO TP J T YO R oy 3py .

at the tvyo locations. This means that the came g

S yves }.,‘.;, - § A & 1. (,, L? ey by T oy de sy ey 4y
rlxg 25 SN U DO AN 13 OBLATIAL DOTUOYn o An
TN v % ¢ g g ey QP N N T 3 « g g

B, witi le using less of thae innut.

mora counld

S AU SN W I e vy B G o e I S .
i thin ooatianld SOOAMTMIN IO Al

Ty oy B o et L “ - . . 3 + - - &3
thoroe appoars bo be no case in favour of
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ting the pastoral industry in the H.T. while

it}

assi
leaving the rewainder of the high rainfall Northern

cattle zone unsubsidized.

The infant industry argument cannot be used
to justify special assistance to the Northern cuattle
industry. Impliéd in this argument is the assumption
that the disabilities of the area are only temporary,
and that after a period of assistance they will be
overcome. This is not the case in Northern Australia.
There are limited possibilities for diversification
and little chance of further technological breakthroughs
in addition to those described in Chapter 1. The
disabilities of the high rainfall Northern cattle zone
carve not -likely to be overcome by inéreasing'prmfitabiliiy
by providing special assistance to pastoralists.

Similarly, subsidization of the Northern

cattle industry cannot he justified as a means of

14 F = 3 i~ S e~ o ke S S SR YO 3 -~ a3 2 -~ e S
alzzation. If it is assumed bthat decentralization

i¢ z worth-while goal in Australia, it must be decided

S S R R, 3 17 A . . S g g P W S - oy Fa -
which aresas should be selected as the new centres of

[P B S YL . . vy e R e e ow goe . e - -~
copnlation. There are no good reasons for choaosing
2 R, T g e e R G Ty T ny v o By oy e e 3 3
raliz.  ¥Firstly, the Hortharn cattle
3 b " 3R g wys g . oy i . o la g e e
Ltow ilabouy reguliremsnt and awai T from

wlikely o induce the growth

Hence even if the dndustbry
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required to attract population to the Horth arve probably

much greater than those reqguired for Southern rural arcas.

The factor immobility argument cannot be used
to justify the provision of special assistance to the
N.T. cattle industry. Little labour is required, and
most investment is made by companies which tend to have
more rnobile capital than individual ifarmers or pastoral-
ists. In any case, the slow rate of development of the
King E&Warﬂ~Drysdale Country cun be explained by the
relatively poor prospects for profit rather than

esource immobility.

4.4 The Limitations

The mzthod used to reach the conclusions
outlined in this chapter has s oral 1imitation5, ‘Thegg,

should be kept in mind when ex raluating the impli
e

f..!
0
£
i r
O
o}
11

oy

The main limitetions are -

“

(1) 1IHuch of the technological basis of the nods!]
g derived from experiments and commercial production
cuperience from cutside the area, 28 no precise data axe

availiable for the Hing Bdwvard-Drysdale Country. In

n, e i S el oy maq e Py S SN Ty oy : . P 3 b O
pryticular the author hoas drawn hezavily on work dong
w S By - e & ' L T b SRR . =
in the Xatherine arcea of the W.T. Exvrapclotion of

1 Py ST e qopes, PRSI TR I s Y 2 . 3
uno;ngzwgg data wan unavoidable in this case,  and iz

o Ao b By s A Lo
to eontimatoe the coshsn Lo
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AR LeOn Varlatlond 1n SIanspord
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Infrastoucture and auboidies.  Only tho privete bonolits
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is consistent with the aims of the study, which are to

explain the retarded development of the Xing Edward-

Drysdale Country, and to predict what effect future

changcs in the transpert infrastructure might have.

(3) As the situation with respect to infrastructure
and subsidies changes, the optimal pilan for a cattle
station in the area will also change. Since only two
alternative management systems are considered some of the
budget variations will be further from the optimum than
thers. This will conceal scme of the effect of the
variations in the four independent variables. This

-

preblem is inherent in the methodcoclogy used.

(4) There are a large number of factors influencing
the profitaebility of any business propocltaon, However,
only‘f@ur‘uxe considered hbru; This shouli not be taken
to mean that they are the only relevant factors. They
have been chosen because it is generally thought in

Horthern Australlia that these factors are important

{5} The analysis does not account for the effects
of taxation on’ the relative profitability of each of the
32 situations exemined. However, this is nobt a sorious
limitatlon, as the potency of ecach of +he four factors
Leing nuidered can xeadily e gauged by moasuring

cfora~tax® incono.
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of the N.T. which carries 10,000 2dult BEguivalents, and
us2s the same production technology as was assumad in
this study. This would enadle the factors influencing
the relative profit ity of cattle raising in the

eas to be identified and measured with greater
precision than has been done here. Further work also
needs to be done to measure the influence of other means
of assistance which are available in the N.T. so that
their effect on the pattern and intensity of land use

in the North can be determined.

4.5 Conclusions

(1) The King Edward-Drysdale Country has potential

for cattle raising similar to the Top End of the Northern

Territory.
" {2) The cattl@ indus trv in the Top End of the N.T.
has undergone nuch more rapid development in recent

(3} The provision of regionally differentiataed

ent incentives can distort the pattern and

0,
[§4]
<
&)
‘.?’"“
0D -
'"U
Q

ity of land use in a wav which is contrary to
afficient resourcs alloccation.
(4)  The disparity in the rates of dGVﬂLopWﬁnt in

the two areas has been caused {amwong other things) by -

Ty svyAtly o e 2 P
synaham=-Hununurra area.
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absence of such a subsidy in W.A.

The existence of a subsidy on the introduction

H

of suitable breeding stock to the H.T. has been of lesse
importance.
{5) 'there are no good reasons for providinc
8! J
special assistance to the N.T. pastoral industries in
relation to -
(i) other parts of the high-rainfall Northern
cattle zone, and

:

(ii} the rest of Australia.’

(6) The profitability of cattle enterprises in tho

area is S“-ﬁitive to changes in the price of bee

pte
by

However the area will only be attractive to. investors

(1) the price of beef is maintained at 20%

above the May 1973 level,
(i1} the road and poxt are built, and
(iii} wsuperphosphate and livestock freight

Looprevell, and 1i iz therefore concluded thati

oy i £ - in fe gx onde pnar e b on r D Ty e s O 133~
abhnanece of avents not ewomined hero, su L2 unlikely

oo developed




Appendix 4 Agswsptions used in static beed solutions and tivontoo

E)ro‘}ec:giomg_

(1) Purchase:

{i} Shorthorn cows: 1,000 local cows are purchased in tho
tiiddle of year 0. These have 300 calves at foot.

o

Age distribution of Shorthorn purchascs =
Age Hunmber

01 LBO males plus

1~z 200 fomaley

PRy _ 200 femnles

150 feral ,;h‘xr"; sro fomalen ave mustored from tho property in

Arfer el mztmn o mustered Shorehorn ot

O=¥ 25 males plus 25 fomale

2=3 G0

& 2 - 5
Ged 0 Terdiiles
G5 20 Famiadoy
= - ¥y ope B *
Heafs A Pomaies

{14} aah grade (1,0,

Gre importod




10%

Q

Ouaensland, aged 2-3 years. Vhen the maximum grazing prossure

5

(106,000 28's} 1s reached, the herd supplies its own replacenent

bulls.

{2) Sales

(1) BRged cows are sold mid-year after early weaning of

calves.

{(ii) Other surplus cows {i.e. those gold in crder to recduce
graziny pressure) are sold at the beginning of the year before
calwing.

(iii) Surplus heifers are all sold mid—-vear in the 1~2 vears
‘age group, after mating.

{iv) © Culled and aged bulls are sold mid-year after mating.

e

{v} Surplus bulls (i.e. those sold due to an excess of bulls)

{3) Calendar years ave usad rather than financial years. This

caely to the seasonal pattern of coperations.
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{1) %¥aaning percentage”

(i) Shorthorn cows -~ Calves arce low grade Brahman

hge of Year of Project
cow o 1 2 3 4 5 6 7 8 9 10 11+

O
!
1
!
1
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§
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1

0
0 40 0 - - - - - - - - -
0 40 25
3-4 0 40 45 50 80 - - - - - - -
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{11} Low grade Brahman cows -~ Calves arg high grade Rralunan

Lo of Year of Project
oo 0 i 2 3 4 5 5 7 8 a 10 13

0
0

<
O
<
oo
>
H

-2 - = - 0
P - - - o 35 35 35 35 35 25 35 33
H-i = - - - - 65 6% G5 65 e 23 55
by - - - - - o o5 &5 L <5 55 55
E-G - - - - - - - o5 65 G5 et Gh
5-7 - - - - - - - - 55 G5 eyt &h
T8 - - - - o~ - - - - G5 G5 G5
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(iii) High grade Brahman cows - Calves are high grade Brahman

2-3 - - 80 80 40 40 40 40 40 40 40 40

4-5 - - - - 70 70 70 7 70 70 70

3-9 - - ~ - - - - - 65 65
S-10 - ~ - - - - - - - G5

)
U
-]
(]

5 65

43

The 2-3.year.old heifers which preduce 80% weaning in years 2-3 of the

{3y Dull mortolities and culls®

2 2ve the same for every yvear in the budoebary analivsis.

lge . Vortality 5 Culling %
O 0 G
P 5 O
2=3 3/ 5% 0
3=4 5 5
G-l &S 5
5= 5 )
i “ g
71t by 100




(6) Cow mortalities - percentage of opening numbers

{i} Shorthorn cows

1

Age of Year of Project

Cow QO 1 2 3 4 5 %) 7 8 10
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(11} Low grade Brahman cows

Year of Project
o 1 2 3 4 5 67 g8 G 10

1-2 ~ - - 2 3 3 3 3 3 3 3
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(1ii) High grade Brahman ccus

Age of Yeury of Project
cow 0 1 5 6 7 g 3] 10 i1+
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{7} Steer portalities - percentage of opening numbers

{i} Bullock turnoff
Yesr of Project
Zae | Breed Group 9] 1 2 3 4 5 & 7 8 9 10 | 1l+
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(ii) Yearling turnoff

Year of Project

~,
[iny

Age Breed Group 0 1 2 3 4 5 (6] 7 8 9 10 11+
0~1 Shorthorn 3 0 - - - - - - - - - -
Brahman - - 4] G 4] 0O O 3 ¢ 0 O 0

1-2 Shorthorn - 3 3 - - - - - - - - -
Brahman - - - 3 3 3 3 3 3 3 3

[}

{8) Steer turnoff rates - percentage of cpening number sold.

(1) Bullock turnoff

Shoxthorns: 20% in 3-4 yvears age group

-100% in 4-5 years age group

Bralmans: 50% in 3~4 vears age

100% in 4-% yvears age group
(i1} Yearling turnoff

n 1-2 years age group.

ot

w11 Stecrs sold

{9} Grazing pressure in Adult Eqgquivalents (AB'n) exeried by each

age and sey catodgory

Sexn catoegory
rge cowg Stoors Dty
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i

.8 0.8 0.9
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Joms

2-3 O LD TN ML
Totnl Caryving Canaciiy in 5.8.°9
Yooy
O 1 2 3 4 5 & 7 3 o 0 114
TS 5000 5000 10000 10000 10000 5000 5000 - - - -
AT
0-~1 323 323 @45 645 645 93 323
i-2 500 EGO 1000 10060 1666 500U buu
. 2=3 1000 1000 2000 2000 2000 L0006 1600
M3~ 1000 1000 2000 20060 2000 1000 1000
2 4-5 1000 1000 2000 2000 2000 1000 1000
é 56 1000 1000 2000 2000 2000 1000
‘u‘6~7 1600 1000 2000 2000 2000
0 -3 1000 1600 2000 2000
Y 8-9 1000 1600 2006
< 9-10 1000 1000
10-11 1000

9500

16000

10000 10000 10000
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3. Stock nusbhers carried This is ktho sverage of cponing and
closing nusber taken fronm Appendix B - Summary of livestock
projections.

4. Stock numbers purchased. From Appendin 3 - Sunwary of
livestock projections

ers sold.

L= S e

serub bulls.,

5. Stock num

proijections. Includes

6. Cash flow frem cattle trading.

flow from cattle trading.

7. Purchase of horses

FPrem Zppendix D - Summary of liv

PERCEEE Wt

asteck

Frem Appendiy

sed that 15 working horses por

stocknman are reguired.  To supply this numbe

30 workers are bought in vears 0, 1. and 2, and 15 arxe bought
in yvear 3.

30 brood mares are bought in yvear 1.

1 stallion bought in yvear L.

Uorkers cost $100 per head

kroed mares cost $110 per head

atellicon costs $2,000.

8. Land purchase. It is assumed thar land 1o bought gt $0.2 .
pey acxe, giving a cost of 128,000 for land purchase.

9, TLand development i.e. The cost of Tewnsville Stylo

Secds & 1bs. por acre @ $£0.65/1b ce. 83,90

Supeyphosphatos 1 cut. por acre O $43.70/ton .. S2.2%8

Lrnlication: 50.4560 per acre ... ces v $0.80

Total cont pevr acre e ..o S6.1B



bt
\
Lo

(i) Yards - mailn homestend vard built in yvear 1 at a coust
of $£10,000
- three drafting yards built in yeoars 31, 2 and

5 abt a cost of 86,000 cach

{
bend
W

tailing vards built by vear &, at a cost
of $1,000 ecach.

{11i) Roads and tracks -~ Built up xroads 6 S5100/mile -

20 miles built in year ©

-~ Graded tracks @ $25%/mile -

20 miles per year for the Tirst five years.

(iii} DAdrstrips - Station all-weathey strip build in
year O at a cost of $3,000

"= Bgriculitural strips (one for each:

10,000 acres of Townsville Stylo) built in vears 0, 2, 3, 4 and 6

(iv) ‘Houses and men's guarters - First stage of men's
quarters (512,000}, manager’s house {$35,000) and two other houses
{525,000 each} are bullt in vear .

{v) Sundry
power prant shed {$300), and meat house {($400) are built in vear 0

- Large machincry shod (52,000),
cmall general purpose ched {81,200} and office and store ($3,0600)

are built in year l. Saddle shod ($500) bullt in vear 3.



Total Eupenditure on bulldings and Structures

Yaar
G i 2 3 4 s G

Yards 2,006 19,000 3,000 8,000 2,000 5,000 1,000

Roads and
tracks 2,500 500 5G0 500 500

Airstrips 3,700 7C0 700 700 ‘ 700

Houses and
quarters 97,600 8,000

Sundry
buildings 2,700 6,200 500

Total
Bxpenditure 107,900 25,700 4,200 17,700 3,200 8,000 1,700

il. Fencing.

Cost per mile for pogging, grading; materials and evection

$534. . This dozs not include freight on materials.

Jrta
7}

100 miles of boundary fencing is exected
200 miles of internal fencing is erected

.

This is enough to split the whole area into paddocks of less than

For every 1,000 acres of Townsville Stylo sown thiree extra

miles of Fencing are croched.

Honce the total mileage of fencing is -
Yoar
G 1 2 3 4 5 5

Boundary miles 32 a3 32

Internal miles 33 33 33 33 33 33
Towneville Stvle miles i5 15 30 30 30 15 35
wotal nilcage ag 4i 6 96 63 48 15




12, Uatering peints.

tnripum use ig made of the abundant natural woters. Cne

o

homestead bore is sunk in year 0, plus onz other boro per 500 ALE.'s,

Fach bure costs $10,000 to sink ang equip.

cost (£} 20,000 30,000 30,000 30,000 30,000 30,000 30,000 10,000

13. Plant and equipment

Item Numbexr Cost {3)

- 16,000
,000

aecond hand grade
aven ton diesel truck
Four wheel drive vehicles

H

o
P
o
s

70 horsepower tractor
Powerx plant and gwitchbos
Front end loadex

¥

rd

i

@ hucket

wd pet pd ped e 1) ped
~3
-
-
[@9)
&

Chain saw.
Fire plant &00
Tools end workshop gear 1,000
and horge goay 360
: S1,000 .
3,000

bk d ok fd
S X
i
(]

Total voear O 4%, 260

5 v

veols and workchop cguipmont 1,000




Ttem

12

fel]

Year 2

Stock crat
Four whgel
Camp Jear
Saddlery and horse gear
Sundry gear

o gnd loading ranp
ive vehicle

Year 3

addlery and hqrbc gear
Sundry geax

Year 4

addlery and horse gear
Cawp gear ‘
Sundry gear

Year 5 onwards

Yoot

2,000
1 3,500
500
360
2,000

Total Year 2 8,360
180

‘Potal Year 30 1,180

Total Yeor 4 1,350

- no capital expenditure on

new plant and equipnent

15, wWages, salavies and payro

Managey
cook (83,500} and thrce station

voay O onwards.
Ono stocluan is employed
every 1,000 A.BE.'s in the herd.

-~ - P 2o &, 3 5
Yayroll tax is 4% ol the

{$6,500}, oversoey

hands {5

11 tax.

{55,000}, mechanic (55,000),

3,000 each) employed from

Tor 36 weohs

n’-«
]
a1

Ry
o4
o

et

,_)
Y"‘
N
rJ
e

5
L)
(5]
L

toral wage Lill in exoueng of



{lations and I

Foed, accomngs

i

Ares.

odation and

southern city is providad for all

=

znageyr

and mechanic).

Rations cost

Single

men {i.

$1,000 per

e,

worth $500 per year and air fares

Stockmen - no air fare paid and rations cost $340

Top dressing.

an annual

permancent married men (1.

vear and alixr

of $220.

robturn air

o
4.

station hands and ccok)

°

£ -

are to

e. O

arces cost $720.

receive rati

[

V2T ZOLY,

ons

L1l Townsville Stylo is top dressed with single superphosphate

at the rate of ons cwit. per acre in the yvear of establishument

{inciudzd in (10) - Land Developrent) ., one cwt. the next year, and

1 cwt. every second year thereafter.

Year
0 1 2 3 1T 6 7 8 G

2nd vear

T.5. 5,000 5,000 10,000 10,000 10,000 5,060 5,000
‘ L—-l .Vk X

T.S5. 5,000 5,000 10,000 10,000 10,000 5,000 5,000
Cth vear

TS, 5,600 5,000 10,000 10,000 16:000
£1h veal i
T8, 5,000 5,000 10,000
itth vear

T8, 5,000
tzth veax

7.5

» *
£

72

up«e

250 - 750
5 32,775 3

0o

- e
7 G501

15,000 25,000

3 10,0600

30,000 2

L0000 LB00
3,700 05,550 4

15,000 1

0,0C0 30.080

.
1,000 1,360
3,700 G8,550

53,700

BO, 550 5




top dressed is a constant

b
L
SAD

on; and can be czloulzte

From the static vear onwards

$67,125.

ruel and lubricants.

Power plant
Gradex

Truck (7 ton)
Tractoxr (70 HP)
Vehicles

Small engines

ALAR.M, and R.

25,000 ac

4]

iz assumed that the arca

annun, at a tetal cost

i
o
[92]
W

- 45
- 7
- 12

833 7
100 10

3

Annual average repailrs maintenance and replacement.

Thisz item is designed

Original cost per mile

Ty
iy
%
o)
P
]
o
e
pakd
o

maintenance and renlococmont

4 for oach

y e

average replaca

an annual allowance fox

.
v - - =1 .
211 agsoits in the
« z -, SRV NS I |
acnat as dpdicated Dy

2

534.00

&R, $20.40




This thoed wa
assets on the

as

uscd to

ation to give the

cazleoulate ALALR.GML. & R.

totals

shown below -

Year

3 t 8"1 ‘4

1,500
3,177

Yards 120 1,260
Plant &
eguip. 7,809 8,245

Staillion 500 500

6,705

2,400
2,177
1,440

9,914

3,

3
1

10,

565 11,
360 4,2
;432 3;""}&
220 2

032
500

443 12,874 13,321

.-
O
AN
[]
1)
.
941
N
(]

G.1l68
500 5C0

13,321

5,100
,432

6,060
3,432

L

3,432

-

10,168 10,168

500

10,168
560

6,300 6,3
3

>

P

2,580 2,%80 2.5

10,168
500

(o8
N
{98
Al

Ry
Lat
Iy

(48]
(@)
DN
-

[§;]
o]
Q

Total :
CBARIIER 13,450°13,526 24,1236 28,7497 31,783 34,594 '36,001 36,301 36,301 36,301
20. TFees and expenses
This conzists of administrative overheads of $10,000 par annun
pluy inguranca at 1% of the fal investoont in budldings and structures,
plant and squipze nE.
Year .
O 1 2 3 4 5 ) 7 8+
10,000 10,000 16,000 10,000 10,000 10,000 10,000 10,0060
1,336 1,378 1,5%5% 1,887 31,6067 1,684 1,684 1,684
483 536 G20 R Ha5 Gas G45 04k £4as
IL,972 11,998 12,187 12,232 13,312 12,329 12,329 12,3049




(o)
[

1. Townsville Stylo soun {(acres) — hs for bullock turnofrf.

(4]

0 1 2 3 4 5 o 7 8 10 11+

LCras

Scwn 5000 5000 10000 10000 5000 50C0 5000 5000

<1 323 323 645 645 323 323 323 323

0~-1 500 500 1000 1000 500 500 500 500

i-2 - 1000 1000 2000 2000 1000 1000 1000 1000

23 1000 1000 2000 2000 1060 1000 1600 1000
3-4 1000 1000 2000 2000 1000 1000 1000

i 9]

i Mo

1 o o4-5 1000 1000 2000 2000 1000 1000
Eo5=6 . 1000 10000 2080 2060 1000
T o 10G0 1000 2000 20C0

o}
o

¢ g.g : 1000 1000 2000
ey - 1000 1000

510 1000

Total 3230 823 2145 3645 5323 6822 7823 gul3 9500 1000010000 16000

< - vyl - PR O, | -
4. Btock nunbers purchased.

Ao for bullock turnnfi.

. -~ NP .
5. Stock numbers sold.

L R " A

- N "4 -y -} ot PPN F e ped N W T N 3 PP, I SIR
G. Cash flow Irom cattle tyading.
- T PP N P o LT T e s 8 Y g [ oy (o A m s g B S R .
7, DPurchuses of horseg. Piftcen horses poy stockman aoa
o g iy s o ¥ e s ] PN T RS T -
‘reguivad. To supply thiu numboy

~ P Yo pn e . 3 & .y it o3 3o - g - I pe
10 workers avie bought dn yvears ¢, 1 oand 3, and 15 arxoe bLowdal

$ o g g
i Y Qr

Gine ctallion is bowyght dn



8. Land purchase.

A5 fTor ]

9. Land developnent. nwllock turnoff

Nt Nt gt am?

10. Buildings and structures.
11, Fencing
Boundaxy and internal fencing as fur bullock turnoff,
Fencing of Teownsville Stylo paddocks is different due to the

different time pattern of pasture establishment.

Year
0 1 2 3 4 5 6 7. 8+

Boundary
nileg 33 33 33

Intaxnal :

miles 33 33 33 33 33 33

7. Stylo

miles 15 15 30 30 15 15 15 15

Total

wmileage 48 81 56 48 48 15 15

Total _
Cost({$) 25,632 43,254

U
ot
-
[
o3}
f1&08
wn
’...a
-
3]
[}
e

25,632 25,632 8,610 2,010 -

2. Uatering points.

Ore hemostead bore is zunk in vez2y 0. plus one other bore per

3
§
£
£
I3
3
!
i
§

E00 ALE.'s. Dach bore costs $10,000 to sink and equip. ;
i
i
H
Yoax ]
0 1 2 3 4 5 ) 7 8
2 3 3 3 2 2 2 2 2

cost (5] 20,000 20,000 30,000 30,000 20,4000 20,000 20,000 20,000 20,000




13. Plant and equipment. As for bullock turnofl.

i
wd
T

1%, Wages, salarics and payrell tua., As for bullock turnoff,

but the increase is more gradual, as the nunber of stockmen reguired
does not increcase as rapidly.

16. Rations and fares. As for bullock tumrnoff.

17. 'Top dressing. Same rates and cost as for bullock turnoif.

conar

2nd year
T.5. 5,000 5,000 10,0600 10,000 5,000 5,000 5,000

T.5. o 5,000 5,000 10,000 10,000 5,000
T.8. ' 5,000 5,000 10,0600

T.S, ' 5,000

Aacreags 0 5,000 5,000 15,000 15,000 20,0600 20,000 25,000
Total -
Tonnage 0 250 250 750 750 1,000 1,000 1,250

16,925 10,925 32,775 32,775 43,700 43,700 54,625

n mee s s “ s e 1o - . .
2.500 2,500 7,500 LS00 16,0006 10,000 12,500 .

o8]
[8 1]
o]

s
St

10,000

5,000

13,425 13,425 40,274 40,275 53,700 53,760 §7,125

87,1

bk

W o
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18. fuel and lubricants. s for bullock turnoff.
19. A.B.R. M. & R.
Hethod used to calculate this is the sause as for bullocok
turnofi,
Year
G 1 2 3 4 5 7 8 O+
Fences 1,430 3,844 6,705 9,565 10,996 12,427 12,874 13,321 13,321 13,321
Hater—
ing
Points 600 1,500 2,400 3,300 3,900 4,500 5,100 5,700 6,300 6,300
Bidys. 2,991 2,177 3,177 3,432 3,432 3,432 3,432 3,432 3,432 3;433
Yerds 120 1,260 1,440 1,920 2,040 2,520 2,580 2,580 2,580 2,580
Plant &
BEquip. 7,808 8,245 9,914 10,032 10,168 10,168 10,168 10,168 10,168 10,168
Stallicn 500 £00 500 500 500 500 500 500 500 500
Total
ALRMER o
{5y 13,480 18,526 24,130 28,749 31,036 33,547 34,654 35,701 34,301 33,301

and expensas.  As Loy bullock tuncff.




anpondix

wsunptions used in the caleulation of freiaht charages

Appendix

(1) Bulls

<

The reference nunboers coryespond to thoso shown in

G.

purchased

bulls are purchased in the central Quecnsland coast .

hev are sent by rail to Clonecurry and by road train from there

diyard-Drysdale Country.

FrCLghu charges are calculated on the basis of -

snsland coast to Cloncuryy @ 8200 per K waggon, with

. i.e. §11.10 pexr bull.

;curry to the King Bdward- Drysuaic ‘areaz by voad train

ar K per mlile. i.e. 3.61 cents per bull per mile.

eterinary charges @ $2.00 per hull.

ay to ba used on tha trip @ $3.70 per bull.

370.00 por bull osvailable (vwhers

Be e 1y er
LISnoeo

oy %
LR
e ”‘l»’

. 2 - k N " - . o I . o
per 1 opur nilo. dl.c. 2071 conts por heifer poy milo.
1 z ,

Suver
Wi v G

Cloncuryy toe the Ring Bdward-Drysdale orvea by road train

o Lo used on tho trip 8 $31,70 por hedfor.



Y
PR

{v} TFreight <cbsidy of up to $70.00 2er heifer available {(vhoxe

appropriate) .

{.; Cows purchased

Shorthorn cows arce purchasced lecally and transporiod to the
: {
station by a 500 mile road-train Jjourney & §0.75 per X per mile with

22 cows per K. Hence freight cost per cow is $517.00

The cost of introducing local Shorthorns is not affected
by the presence or absence of a road link with Xununurra or a

livestock freight subsidy.

(4) Buildings and Structureg

All transported from the

nearest port at the general
{8) DPlant and Fgulpmont

freight rate of ¢ cents

{11} Suporphosphate {Operating) ®

ueel and Imbhriconts

L T e i P e

s

T3 H 3 “y =) 1 3 favr o P I - S P, g g
This includes all cattlo oold except yearling steers and

e frestasy o} it far iy i s et A CE R s Y A S 1 3o
T Senoyal rale L dvestoo Cayiage i1y ROV L poyr K opaorx
s o o . i s -

frofghs fron Perth,  Proight ond handiing costo
0% from vear O cnwards due Lo dmprovoed nondling facilities.




mile for single Zecked rcad trainsg, and 50.50 for double doc
road trains.
In the case of bullock turnoff ubattoir animals are

trucked by singlice dech at 20 per K.

o

In the case of vearling turnoff abattely animals are

L™

3

trucked by single deck at 23 per K, because most of the abattoir

animals are cows. .

(16) Stors animals i.e. yearlings

These arc taken by double dacked road train to Kununurra.

There is no freight charge for surplus heiiors as these

are sold as breeders, and the buyer pays the freight bill.

' {19) ‘Net Cash Flow (Exeluding freight)

From Sppendix D.
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vond discounting procedures are et Preosent Vaoee (HPV) and Intermn
Rate of Return (IRR).

A number of problons asgociated with the uwee of those

criteria hove been pointed out. Appondix
discusses these problenms and cheir relevance to thio study. Thsz

following syabols and definitions are used -

won

3, : b .....bﬁ,....h represonts a sories of anticipated
n

e

in vears 1,2.0e0cedeeeeen,

-

{0

C}, Chereesliansael ranresents a series of anticinated costs in
4 n : ¢

. ) 3

vears L,2.....3..0000.

o
r
[
=
boot
[x3
oo
3
jeda

[

va and PV represent the present valu oibed benefits
¥,

and coots

i reprasents the discount rate.d
PV, {va*PVC} _ represents Net Present Value.
n L, o~ "I
7 T J ;
NPV = 2 et B & B |

The Internal Rate of Raturn, IRR, is that valus of i for which N

.

o

Perhaps the most widely recognirzed difficulty with the

use of discounted cash flow procedurses, is the problem of multiple

a2t L

3

solutions. Attention was first drawn to this problem by Lorie &

Savage {23). They concluded (page 237) that the phenomenon of

rultiple solutions made the IRR technigue for evaluating investment

proposals  "...ambiguous or anomalous”. However, Jean {(18) in a

more rigorous analysis showed that the multiple solutions proble
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Gues not autcmatically invalidate the use of the techoique. To

solva eguation {1) the transformations b_i - cj) = Vi and 1 = ¥
’ N {1 + i}

are made. T only positive values of 1 are considered, then

0 T M < 1. By ingerting the above transformations in eguation (1) -~
n

wev = L v, x ° R 0

When expanded, cguation (2} is an nth degree polynomial in X -

2 3 n ;
HPV:‘J1 Ii+V,)X T oaeao. YV ~J= heaes TV X ve e {3)

- which nust be solved for ¥ to determine the IRR. However, becausce
only positive values of i are considered, neaningful roots of thig
aquation are limited to 0 < X < 1. Jean used Budan's theorem to

show thdu multlpE puﬁs 1va roots of eqguation (3) are only possible

where nvv Lavn cash 1niluw cecur in the middle of a project's 1life,
not wihen the negative inilows come at the beginning or end of the

project 1ife. It is therefore a simple matter Lo recognize

situations where there may not be a unigue positive value for IRR.

In these situations, the problem cannot be avoided by

-

uzing NPV in place of IRR. TFigure 5.1 euplainsg vhy thiz is so.

+
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IRR cannot be used to cevaluate the investment shown in
figure 5.1 because there are three positive soluticns, o, b and c.
Jsing the rule that & project should be adopted if UPV ig positive,
&n investor wourld adopt if 1 < x or y < 1 < z, but reject it
< 1 < vy, llowever, since yv > x we have a problem of intransitivity
which renders the NPV criterian useless in this particular situation.
This meangs that in cases where negative cash flows occur in the
r:iddle of a project's life we arxe left without a simple technique

for evaluation.

Investmant analysts should therefore inspect cash flow
streams before applying discounting proceduares to ensure that the
ry condition for multiple positive solutions mentioned by Jcan
does not exist. ”? pr0b1cn doas not arise in this study since
' W, ‘on bacommng positive, remain so to infinity.

o
Ficgures 3.10 ond 3 11 illustrate this.

3

Ancther problom with the use of discounting procedures

™y
£1)

ig that of posgible inconsistency betwsen the IRR and NPV technigues
wien ranking qx@upg of mpmtually exclusive alternatives. 'Two sets

ci rules can be used when ranking projocks -

Toile 131 Proadect X ig prefexred teo prodect B if IRR > TRR,
- ‘ ’ {A) (£}
Tule 2: Prodject A is preferred to proldoct B if NEV, > HBV using

than

nelonon urovided the following cxzarnle 1o Lllustrate tho gceniiics -

i w5 g



Cash flous

t t t t TRR
- NPV (i=10%)

<
[
*
J
-~

a8
[
j@]
A0
v

90
(W

Project X =160 +120 - - - 20.0%

Project ¥ -100 - - - +174.90 15.0% $119.46
Solomon (page 126) says that the apparent conflict

between the two methods is due to different assurptions regarding
the reinvestment of cash surpluses. In relation to the exauwple

shown above, Solomon said

"According to the data given, proposal Y will provide the

investor with $174.90 at time tﬁ. All we know about proposal ¥

&

is that it provides $120.00 at time tl' What happens to these
funds batween time ’t.1 and t i onvvouvlv an important piecce

‘of nccuosary i information. Nelfhol the rate-of-return

approach nor the present-value approach answers this guestion

exnlicitly. But thevy both answey it implicitly, and in

different ways. Thig is th: source of the cenflicting resulis

The IRR approach generally assi

during the life of the project are reinvested at the IRR, vhoreas

the PV apoveoach izplios reinvesitment st a rate ogual to the Ffirm's
coot of capital {i.e. the discount rate). Soloron concludad that

1f a common reinvootmont assupption is ushd bmfn approaches will
N KA

ruank projoects identically.

e 3 g o d H » . ey . T ey gy -
This principle hag beon used by Internat 2l Coso “dut
b 7 (O 5 SRS SR B N L VL WA N R oy s Be vy gy So . s oxbe oq
00, 4 yoin the design of their investment uIiE”H;b F&LkdﬁQ}
¢ FAIN T SFOND e N P P ] L - Y. N L P, Y N .S -
"Profit hating of Prajects®. {(PROPI.  Hoere the user has the oprion

ER 04

of vsing the usual lwplicii assumpitions vegarding rveinvestmoent
and rishing conflict bobtweon PV and TER rankings, orn

roinvest.onth rabtes o opnsure consisbon: rankings,

iz surpmountable provided the user is av .o of it
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Further problems associated with the use of discounting
techniiques, particularly the IRR, have been poiﬁted out by Jensen
(19). Jensen examined three different investment criteria under
assumptions of varying scale, timing and rate of invostment. The

criteiria examined were NPV, PVb/PVc (benefit-cost ratio), and IRR.

- Jensein's conclusions are summarized in the following discussion.

(i) Scale of investment: Consider an investment, A, which can

fbe cairried out in multiples, As 2A....nA. Provided additional units

. of imvestment can be added without altering the unit net cash flows,

1/ (L4 1),

the following will hold ~

n
L (b, - cj) a] where a is the discount factor,

NPV . .
(X unit) j=1 3j

:

x(b. - c.) al = x
1. J 3 3

NPV (bj - cj) a?

"o units)

o
o

3 1

Thus NPV is directly proportional to the scale of

investment.

n .

Since £ (b, - c.) al = 0 where i = r (the IRR),
-1 33
J

Then n : |

xZ (b. -c.) al = 0 at the same r. S

j=1 3 J

Thus IRR is independent of the scale of the investment.

Hence IRR is not an appropriate method for compariny projects with

diffierent scales of operation.

(i1} Timing of investment: Let NPV,_ = NPV (in year 0) of an
investment undertaken in year t. The calculation of NPV, explicitly
includes the opportunity cost of deferring investment through the
discbunt faétoi,'a. .EQuétiohé for célbﬁlating the MNPV of a project

initiated at time periods 1, 2.....6 are shown below ~

B R R e e PR




n
- - _ 2 - n _ _ J
NPV1 (b1 cl)a + (b2 c2)a +ouoot (bn cn)a jzl(bj cj)a
- _ 2 3 ntl _ o jfl
NPV2 = (b1 cl)a + (b2 c2)a +eo..t (bn cn)a = jil(bj cj)a
) Tt 41 ntt+l O JHEHL
NPV = (bl - cla+ (b2 - cz)a +...+(bn - cn)a =j§ib. - c.)a B

Clearly NPVt = a{NPV_ .} i.e. the NPV of an investment

t-1
is reduced by the factor a , for each time period it is delayéd.
NPV can therefore be used as a basis for comparison of investments
with different timing. This is not true of the IRR -

_ vabtt) T. NPVc(t) = 0 where i = r.

. NPV, - NP i 1 i = i.e. i
. é( ‘ b(t) : __Vc(t)) is also zero at i r i.e the IRR is

independent of the timing of the investment. Thus, if there are
two investments, one of which begins in year 1, and the other in year 2,%
but are otherwise identical, the IRR criterion would rank them equally. i

The example below illustrates this point -

t t t ' ;

o] 1 2 IRR
NCF {Investment A) -$100 +$120 20%
NCF (Investment B) - -$100 +$120 20%

Jensen's conclusion frow this is that the IRR criterion
cannot be used to make valid comparisons between projects which

differ in their tine patterns of investment.

(iii) Rate of investment: Jensen {page 260} distinguishes

between constant and variable rates of investment. A constant rate

consists of say x units of investment per year for y years, e.qg.



a farmer increasing stock numbers at a constant rate. A variable
rate of investment occurs when the number of units of investment
applied in each time period varies, perhaps according to the funds

available.

The NPV of an investment which is composed of several

sub-units of investment can be represented as follows -

NP = £V, + £V +....+ ftV

V(N units) 171 2V toeoot ann (t =1, 2....m},

t
| - where ft represents the number of units of investment applied in

t

fl = f2 = Lt fn' The above egquation is a linear combination of

ft (representing scale), and Vt (representing timing). Therefore

if the rate is constant in the manner described above, NPV will vary

§ period t, and I £, = N. The rate of investment is constant if

directly with the magnitude of ft,:i.e,.will_be dependent on the.
rate of investment. However, the IRR will be indépendent of the .

rate of investment. The following example illustrates this point -

to tl t2

Investment A:

Costs (c) $1060 $100 $100

Benefits (b) . ~ $20 $20 $320

(b-c) -$80 -$80 $220
Investment B: 7

Costs (c) $200 $200 $200

Benefits (b} $40 $40 $640

Investments A and B shown above both have an IRR of 23%,
but it is difficult to imagine that an investor would be indifferent

between them. However, the NPV of the two investments will be

R
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different at all discount rates other than 23%. Thus Jensen concluded
that if the rate of investment is constant IRR cannot be used as a

criterion for ranking projects with different rates of investment.

Jensen has also shown that if the rate of investment.
is variable, i.e. fl = f2 = teees = fn; NPV will vary with the
distribution (rate and timing) of investment, but the IRR will be

independent of these factors.

The overall conclusion which can be drawn from Jensen's
paper is that the IRR is not a valid means of ranking or cémparing

projects unless they are identical (or very nearly so) with respect

_go scale, timing and rate of investment. Projects which differ

,greatly in these characteristics can be ranked equally by the IRR

method simply because'their NPV's equal zero at the same discount
rate. The NPV versus i curves may exhibit widely different ‘
~haracieristics with important implications for the investor. These

implications are concealed by the IRR method of ranking.

In each of the 32 different budgetary situations

: ¢xamined in this study, there are variations in scale and timing of

' investment. For example, the timing of investment in pasture‘

" improvement is different for each of the two turnoff strategies.

IRR's have been calculated for each budgetary situation, but it is

éAonly possible to make IRR comparisons between situations which only

P

show small variations in the pattern of cash flows.

A number of other points regarding the use of discounting
procedures have been raised in the literature. Although these do not

appear to be p:oblemsrin_this study they are nevertheless worth noting.

Turvey (43) has pointed out that when making investment

¢ decisions, conventional investment criteria must be used within a

. framework of other constraints. Thus the nature of the constraints

is just as important as the criteria themselves. The choice of

v’
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constraints is a value judgement, and since they influence the final
selection, there is no way of making investment decisions that is

completely rigorous.

A common constraint encountered by investors is capital
availability. Thus the aim is not just to maximize NPV or IRR, but
to'do this subject to the constraint that capital requirements
should not exceed certain levels at certain times. Renshaw (33)
has. pointed out that the capital constraint has a particularly strong
influence when we are dealing with indivisible investments. 1In
these cases when faced with a range of alternatives, it may be
desirable to aéopt a project ranked lower by whatever investment
eriterion is used, eithcr because a larger but more profitable project
would exceed the budget constraint, or a smaller one would leave
séﬁe capital unemployed. In reality investment decisions are.
therefore ac much a problem of financial feasibility as of economic

optimality.

The overall conclusion is that the IRR criﬁerion is of
limited value as‘ah investment criterién, and can be quite misleading.
if not used with great care. It is not generally a suitable
criterion for ranking of alternative projects but can be used
validly for simple accept - reject decisions. However, in this case
there seems to be little reason for going to the trouble of carrying
out additional computations, as accept - reject decisions are Jjust
as easily made using the NPV criterion. It is most desirable that
one of the discounting procedures is used in investment analyéis,

since these are the only procedures which recognize the time value

.of money. However, the user should be aware of problems which can

arise, and be prepared to use different criteria for different

investment decisions.

The overall conclusion is that the IRR criterion should
be used with considerable care, and if there is any doubt as to its

validity, an alternative criterion such as NPV should be used.

PRI,
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