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PREFACE

This pUblication reports on a further investigation
of hill country development undertaken by the Agricultural
Economics Research Unit.
Molesworth Station is a large
property in the tussock grassland area of the South Island
which reverted to the Crown in the 1930's.
At that time,
the leaseholder faced ruin from poor wool prices and the
ever-mounting expense of controlling rabbits.
The
property then passed to the Lands and Survey Department,
who initiated a long-term development programme based on
strict rabbit control and the grazing of cattle instead
of sheep.
As the following pages show, a marked regenerationof the tussock cover has been achieved, without
undue subsidisation from Central Government, by appropriate
control measures and the consequent expansion of the beef
herd.
We are grateful to the Department of Lands and
Survey for permission to extract and publish portions
of the annual accounts for Molesworth, and to the various
officials who helped the investigation from time to time.
The analysis of the accounts was undertaken by
Messrs A.C. Hannah, A. Tairo and D.D. Hussey, but the
final report and responsibility for opinions expressed
therein rests with the author alone.

R.W.M. Johnson
Acting-Director
Lincoln College,
July 1967
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INTRODUCTION
This study is concerned with the rehabilitation of the
montane tussock grassland of the South Island of New Zealand.
Extending over some 13 million acres in the hill and mountain
parts of the island, the original tussock cover had deteriorated
under 80 years of grazing both by sheep and the prolific
rabbit, introduced originally as a sporting animal.
Most
of the area is held under Crown lease, and typical blocks
or runs vary from 20,000 to 100,000 acres in size.
Five
of these runs adjacent to each other in the Marlborough and
Nelson districts, and totalling around half a million acres,
were handed back to the Crown in the period between 1938
and 1949, as the leaseholders were unable to continue in
profitable occupation in the face of poor wool prices and
the decreasing animal carrying capacity of the natural cover.
These runs are now collectively known as Molesworth station,
after one of the original sub-division runs; and since 1938
the Crown has accepted responsibility for the leases and,
ipso facto, responsibility for the regeneration of the
surface cover.
This report is an economic analysis of
this period of custody under the Crown, setting out the
approximate cost of rehabilitating the surface cover, the
time pattern of the recovery, and the national benefits
which have resulted.

SOME HISTORICAL DETAILS
The leasehold runs of Molesworth (127,600 acres),
Tarndale (112,000 acres), Rainbow (76,000 acres), Dillon
(77,300 acres), and St. Helens (134,800 acres) were first
stocked with sheep in the 1860's and in 1865 the first
building was erected on Molesworth (see map) .
In 1883,
Molesworth, Tarndale and Rainbow were brought under single
ownership and were managed in one unit right through to
1939 when the Rainbow run was re-leased.
The total area
of the unit was 320,000 acres and it is said that some
70,000 sheep were shorn in good years toward the end of
the last century, although the present manager of Molesworth,
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Mr M.M. Chisholm doubts if numbers ever exceeded 50,000. *
During the period 1902-08, the sheep population
fluctuated about the 44,000-45,000 level, but thereafter
declined steadily to a minimum of 14,000 shorn in 1925.
In 1918, 17,000 Merinos were lost in a big snowfall alone.
At the time of the surrender of the lease in 1938, some
23,000 sheep were sold off the run.
The Agriculture
Department, and later the Lands and Survey Department in
1940, then took over the three properties and commenced
a rehabilitation programme based on strict control of the
rabbit and extensive grazing by cattle.
In 1949, the st. Helens station (comprising the
St. Helens and Dillon runs) also reverted to the Crown,
and these were added to the existing management unit based
on Molesworth.
An early occupier of St. Helens (W.A. Low)
had been ruined by a heavy snow year in 1895 and stock
losses were 14,000 in 1918, 20,000 in 1941, and another
10,000 in 1942-43.
Mr Chisholm states that the total
sheep population was as high as 47,000 in 1932-33, but
at the time of the surrender of the lease in 1949, only
13,242 sheep were sold off.
Apart from snow losses, the declining stock carrying
capacity was due to the direct competition for grazing by
rabbits and deer, and to an increasing cycle of soil
erosion after the surface cover had been denuded by tussock
burning and over-grazing.
It was the custom of the early
runholders to burn the tussock to open up tracks and allow
young spring growth to come through for the sheep.
An
unfortunate side effect of burning was that it created an
ideal environment for the rabbit to multiply and hence
contributed in this way also to the progressive cycle of
deterioration.
It was not. beyond the wit. of the runholders
to control the rabbits by poisoning and to avoid the worst
aspects of soil erosion by grazing control, but the

*M.M.

Chisholm "The Production and Management of Beef
Cattle on Molesworth for the Store Market", Proceedings
of the Lincoln College Farmers' Conference, May 1960.
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combination of low prices for wool in the 1930's and the
periodic snow losses of capit,al stock led to an economic
impasse out of which two of the largest runholders could
not escape.
It is perhaps significant that some of the
remaining runs surrounding Molesworth are still able to
graze sheep; an outcome no doubt made possible by the
Government subsidised programme of rabbit control initiated
since 1940,by the advances in methods of management of
this country (especially through the aeroplane), by good
seasons without devastating snowfalls, and by the more
favourable prices sheep products have fetched in this
period.
Several other runs have changed to cattle,
however.
The rehabilitation of Molesworth had to be planned
in 1940, however, a~d at that time the crucial decision
was made to replace the basic grazing animal as well as
eliminate its competitors.
Thus a complete cattle grazing
policy was initiated.
This study documents the economic
progress of the chosen policy.

PHYSICAL DETAILS
Molesworth, Tarndale and St. Helens now have a
combined area of 458,000 acres, entirely set in by
mountain ranges, and varying from 2,000 feet up to 6,000
feet above sea level, with extensive flats at 3,200 feet.
Th'e homestead at Molesworth itself is 80 miles south-west
of the town of Blenheim, 25 miles west of the coastal town
of Kaikoura, and 45 miles north of the inland town of
Hanmer (see map).
The whole run takes in the headwaters
of the Awatere, Wairau and Clarence rivers.
The climate is more continental than coastal
temperate.
Summers are dry and warm, but winters are
cold with snow to low levels; very often the property is
completely covered with snow.
Rainfall varies from 27"
in the east to about 60" in the west, usually confined to
the early spring and late aut,umn months.
Temperatures range
o
from zero Farenheit in winter to 80 F. in summer.
At the
homes,tead an average of 230 frosts are recorded per annum.
It is important to note that both the winter grazing country
and the potential arable flats are subject to snowfall,
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making for strenuous management conditions as far as stock
movement is concerned and also preventing serious consideration of utilising fodder crops in situ.
The main draft of steers for sale is sold in Addington.
market, Christchurch, after being driven on foot through Hanmer
to the rail head of Culverden (75 miles) .
Supplies for the
Stat.ion are trucked in from the town of Blenheim.

ECOLOGICAL DETAILS
In the absence of grazing animals, the original
tussock grasslands of the South Island represented a reasonably stable adjustment to soil and climatic conditions.
Rainfall was apparently too low in relation to the high rates
of summer evaporation t.o encourage the spread of the native
beech forest (Nothofagus spp.) from the ranges to the west.
The 'mixed tussock cover provided shelter for many smaller and
finer species and also ensured that the actual surface was
protected from the direct impact of rainfall and frost damage.
In lower areas, typically river terraces and valley
bottoms, a low tussock association existed of silver tussock
(Poa caespitosa) and fescue (Festuca novae zealandica). On
sloping and steep areas the association was dominated by
taller tussock species, snowgrass (Chionocloa flavescens)
and red tussock (Cho rubra).
Common to both associations
was a highly edible annual, blue wheat grass (Agropyron
scabrum), which together with other native grasses and herbs
formed the basic cover under the tussock mantle.
Without
this protection, the smaller species are easily removed and
difficult to replace.
The introduction of sheep, and rather later, rabbits (in
the 80's) and deer (1903), did not unduly disturb the ecological
balance.
Unfortunately, the early graziers used burning to
open up the country, and found they could continue to make
short-term gains of carrying capacity by burning off the
tussock cover, as t.he young re-growth was highly edi~le to
stock, especially in the spring when feed was short.

*

For the history of burning in the McKenzie Basin see
T.D. Burnett, Natural History of Canterbury, 1927, p.49.
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Clearly, the removal of the tussocks in this way disturbed
the ecological balance in two quite different ways.
The
protective micro-climate in which the finer species flourished
was completely modified, and, secondly, the harsh effects of
heavy rain and frost lift were allowed direct contact with
the soil surface itself.
The result was progressive
deterioration of the surface cover, carrying capacity, and
soil erosiono
The new open grass cover was also more
suitable for rabbits, and they bred excessively in the open
hillsides and thus contributed further to the cycle of
deterioration.
Since 1940, both burning and the type of grazing
animal have been strictly controlled.
Rabbits and deer
have been eliminated by poisoning and shooting, and the
cattle hoof substituted for that of the sheep.
The
recovery of the tussocks, and their associated undercover,
has been spectacular, but as might be expected in the
circumstances,the new ecological balance has permitted
excessive growth of other species which were suppressed
in the previous plant association.
This is particularly
true of sweet brier (Rosa rubiqi~osa) which was formerly
nibbled off in the young stage by the rabbits but which
now grows freely untouched by cattle.
Ragwort (Senecio
jacoboea) has also come in from the Hanmer end of the run,
mainly spreading along newly formed roads (of the
Electricity Department) .
Broom (Cytisus scoparius) is
also a problem, and while control is possible in the
short-run, it quickly recovers again.
Since 1953, the sward composition of some areas has
been further modified by aerial oversowing with suitable
grass species and clovero
Cocksfoot (Dactyl is glomerata)
and white clover, alsike clover and Montgomery red clover,
are used at about 10 lb. to the acre, and although
establishment is slow, all of these species become well
established in the absence of fertiliser on suitable sites.
Some 45,000 acres have now been oversown and 4,000-5,000
acres are added each year.
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THE LIVESTOCK PROGRAMME
In 1937, there were 23,000 sheep and 1,600 cattle
on the Molesworth, Tarndale and Rainbow blocks.
This
stock was all sold and for two years the Department of
Agriculture was responsible for rabbit control.
The
Department of Lands and Survey took over in 1940 and
re-stocked the run with 723 head of cattle of mixed
Herefore and Aberdeen Angus origins.
Total stock then
built up slowly to 2,500 by further purchases and natural
increase until 1949 when the St. Helens run was absorbed.
Numbers then jumped to 4,800, marking the end of outside
purchases.
Since 1959, numbers have fluctuated between
7,500 and 9,000.
The composition of the herd in the
winter of 1967 was as follows:
Breeding cows
2-3 yr. heifers
I-yr. heifers
2-yr. steers
I-yr. steers
Calves
Bulls

2,643
469
1,097
930
1,203
2,502
160
9,004

The breed composition of the herd is not uniform
but ranges from almost pure Hereford to pure Aberdeen
Angus.
Equal numbers of bulls of both breeds are
bought in, and the breed composition of the herd controlled
by the culling of heifers and selective mating.
At the
saleyards, the dominant breed characteristics are followed
in dividing up the lots (pens) for auction.
Calving percentages have varied from 54 per cent
in 1950 up to 87 per cent in 1957.
Contagious abortion
was prevalent in the early fifties, and in more recent
years vibriosis has been widely transmitted by the herd
sires.
An inoculation programme to build up immunity
in heifers coming to the bull for the first time has now
been started.
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Annual sales of 2 and 3 year old steers have ranged
from 600 to 1,000 head in recent years at prices varying
from £35 to £45 per head.
The demand for this stock
from fatteners is increasing as the cattle handle well
and respond to higher quality pastures.
Total disposals
include the usual proportion of cull cows and some
heifers, recent prices for both varying from £25 to £35
per head.
Over the last ten years, steers have averaged
58 per cent of disposals by number, cull cows 26 per cent
and cull heifers 15 per cent.
The latter percentage is
probably on the high side as in 1965 a particularly large
number of heifers were sold to reduce the vibriosis
infection in the herd.
In recent years, total sales
by number have varied from 18 to 24 per cent of total
cattle wintered, and averaged 21 per cent.
This roughly
compares with the national herd of the Argentine which
the Research Unit has investigated in the past.
When
the herd is building up, this ratio falls to 17-18 per
cent; when excess stocks are being sold off it rises
as high as 24-26 per cent.
The day-to-day management of Molesworth has been
well written up by the manager, Mr Chisholm.*
From the technical point of view it has been proved
that this extensive type of country can support a fully
self-contained breeding herd of catt.le at a rough winter
carrying capacity of just over 50 acres per head.
Recent
statements by Mr Chisholm indicate that some 10,000 head
will soon be wintered, which would bring the carrying
,
d own to about 45 acres per head. ** The greatest
capaclty
constraint on any greater increase in stock is now winter
carrying capacity.
Apparently, the introduction of a
fodder conservation programme under the winter snow regime
of this type' of country would be quite formidable.
The use of a single type of grazing animal has its
problems too, in the recovery and maintenance of the
natural cover.
Sweet brier in particular has come into
dominance in cert.ain areas.
The return to sheep grazing

*
**

Proceedings of Lincoln Farmers' Conference, 1960.
Straight Furrow, April 6, 1966.
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could also have its complications, however.
Mr Chisholm
puts the possible present carrying capacity at 90,000
sheep (5 acres per sheep overall) but has also indicated
that the improvements built up in the last 26 years are
all adjusted to cattle handling alone and would have to
be completely re-designed for sheep.
The labour required
to run such a large flock of sheep would be much greater
than that required for an all cattle policy; while the
whole fencing programme would have to be completely reorganised.
Nevertheless, the economics of running such
a large herd of sheep may work out to be highly profitable,
if the rabbit can be controlled, and adequate resources
made available to make the conversion.
This topic is
picked up again in the concluding section of this paper.

THE CONVENTIONAL ACCOUNTS
In this section we set out a summary of the Lands
and survey Department's annual accounts for Molesworth.
In the next section we show the effect of standardising
the accounts for management analysis.*
All expenditure
for the station is met from money appropriated by
Parliament and all revenue earned is paid into the Public
Account.
Book interest is charged on the amount outstanding at anyone time.
The station is thus run as
a non-profit-making Government enterprise, and has not
liability for income tax or land tax.
The accounting system used by the Department of
Lands & Survey for all its properties distinguishes
between the trading operations of the properties and
their capital position.
The trading account includes
the gross profits of separate livestock accounts which
incorporate the change in livestock valuation at standard
values.
The Department lays down a nat.ional set of
standard values, which tend to substantially under-estimate
the true value of livestock increase, and which also tend

*

J.W.B. Guise, "Standardisation of Farm Accounts for
Managerial Analysis", A.E.R.U. Publication No. 19,
1965.
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to be unrepresentative of individual properties.
Furthermore, the Department increased its standard values on
balance date (June years) in 1962, 1963 and 1966.
From
an economic point of view, this practice tends to show
excesss profits occurring in these years, when in fact a
slow build-up of stock on hand was occurring.
The gross trading profit is calculated after running
expenses and depreciation are charged but before interest
on block expenditure.
The fifty per cent rabbit subsidY
received in place of the national 1:1 rabbit destruction
board subsidy is credited to the trading account, hence
only half of the cost of rabbit control is a direct charge
against the station.
After deduction of interest on
drawings from Government, net profit is posted to the
capital account.
In the capital account, all development expenditure
is entered at cost.
As shown below, this replaces the
conventional method of showing the value of land and
improvements.
Other assets are made up by the unimproved
value of freehold portions and the leasehold, chattels,
livestock and stores on hand.
The main liabilities
are the cash advance received from Government and unpaid
interest.
Summarising the trading results available from the
31 March, 1940, and 30 June, 1942, there was an accumulated
net loss until 1960.
In this 20 year period there were
10 years when a book profit was shown and 10 years with
a book loss.
Graph I shows this pattern.
The accumulated
loss reached a peak of £41,000 in 1958, but was rapidly
reduced by high net profits in 1959, 1960 and 1961.
In
these latter two years the demand for steers on the
Addington market was particularly buoyant.
Since 1960
the trading account has continued in surplus and the
accumulated net trading profit as at 30.6.67 has risen
to £208,60;2.
It should be noted, however, that net
trading profit has improved considerably by the writing-up
of stock valuations since 1960.
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The current gross revenue position can be seen from
the following summary of the 1967 accounts:
Sales of Cattle
620
414
91
980
32

£

cows @
heifers @
1-2 yr.steers @
3-yr. steers @
bulls @

29.7
29.1
37.4
43.8
50.1

£

18,447
12,075
3,407
42,946
1,337

£

78,485

Increase Stock Valuation
348 Head @ L. & S. Standard Values

4,476

Miscellaneous
Transfers to other blocks {heifers}
Wool and Skins
Rabbit Subsidy

1,800
511

10,475
95,747

The expenditure incurred on the trading operations
was as follows:
£

Purchases of cattle
Net purchases of dairy, cattle, sheep
and horses
Wages
Freight & Cartage
Manure
Seeds
Rabbit Control
Weed Control
Rations
stores
Repairs & Maintenance
Grants in lieu of rates
Miscellaneous
Depreciation
Total Expenditure

7,602
65
10,631
3,971
927
8,080
20,950
2,184
1,458
2,115

1,584
1,021
1,950
1,235
63,776
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Interest at 4~ per cent on block expenditure came to
£5,968, reducing the gross profit of £31,971 to a net
profit of £26,003.
(The above figures are subject to some
rounding errors so do not add up exactly.)
The net profit is then posted to the capital account,
the two sides of which for 1967 can be summarised as
follows:
Assets

£

Unimproved value of freehold
Unimproved value of leasehold
Improved value of original assets
Incidentals
Total "land"

7,383
43,000
5,410
14

Development expenditure

Total
30.6.67
54,067
191
4,799
100
31,966
8,655
3,215
209

Fencing
Clearing
Cultivation
Drainage
Buildings
Roads and Bridges
water supply
Shelter Belts

Year
1966-67
1,979

2,665
256
352

£

55,807

103,204

Total Development

159,012
Less disposals and subsidy
on development wages

2,478

Total value land & improvements 156,534
Chattels
Livestock- 2,643
1,097
469
1,203
930
2,502
160
Other
Stores on hand
Debtors

17,244
cows
l-yr.heifers
2-yr.heifers
l-yr.steers
2-yr.steers
carves
bulls
stock

Total Assets

@
@
@
@
@
@
@

25
15
18
15
20
10
35;

66,075
16,455
8,442
18,045
18,600
25,020
5,600
1,055

159,292
1,937
81
335,085
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Liabilities
Overdraft with Land Settlement Account£
at 30.6.66
to 30.6.67

£

68,753
24,194

44,559

75,956
+ 5,968

81,924

182,599
+26,003

208,602

Total liabilities

335,085

Interest. recouped
at 30.6.66
to 30.6.67
Accumulated Profit
at 30.6.66
to 30.6.67

At the present time, the Molesworth enterprise is
clearly operating well within its current revenue, and is
contributing to the repayment of its loan capital from
government in considerable amounts.
Operating expenses
in 1966-67 were not untypical of recent years, and sales
of stock were normal.
Designated capital expenditure has
reached £100,000 over the 26 year period, mainly being
spent on fencing and buildings.
It should be noted that
only since 1963 has the accumulated profit exceeded capital
spending, although interest has been paid on the total
amount on overdraft every year.
It is thus of considerable
interest to know what the long-term surplus available for
capital repayment is going to be, and further adjustments
along these lines are considered next.

THE STANDARDISED ACCOUNTS
The general purpose of this re-organisation of the
official government accounts is to bring out more clearly
the economic results of the Molesworth experiment.
The
main change is to bring the development expenditure out
of the capital account into an overall annual management
budget for the property.
The expenditure side of the
budget will thus consist of annual current trading expenditure (including purchase of livestock and their cartage

15
from the stock accounts} plus capital expenditure.
Bringing
in capital expenditure displaces depreciation, as Over the
long period involved, the actual time pattern of replacement
is included in capital expenditure and no "estimate" of
annual depreciation of existing assets is therefore required.
Interest on block expenditure is also excluded as one of the
basic measures sought is the relationship between the
management surplus and total capital invested by the st.ate.
On the income side of the budget, the current market valuation
of livestock increase will be added to cash sales of stock
and produce.
The current market valuation of livestock increase
does involve some estimation.
Firm sales data is available
for 2-3 yr. steers, 2-3 yr. heifers, cull cows and cull bulls.
These sale values per unit of stock have been rounded to
whole numbers, but otherwise reflect the going sale price of
each class of stock if they were sold at that date.
The
implication of such a valuation is that the increase in cows,
steers and bulls will be valued as if they had been sold in
the year concerned.
Only in years when the herd structure
is stable and unchanged will this valuation have no effect
on imputed revenue.
Calves and one year steers and heifers
do not have a "market value", hence intermediate values were
applied to these classes of stock consistent. with their age
and the overall trend in values per head.
Graph II shows
how unit sale values have changed over the period of the
analysis.
(It should be noted that the purchase price of
bulls is not based on the sale value of cull bulls, but on
actual prices in the years concerned.)
The management budget for 1966/67 can be reconciled
with the official accounts as follows:
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£

63,776
- 1,235
65

Total trading account expenditure
Less depreciation
Less net loss on other stock

62,476
5,253
705
70

Add capital expenditure
Add purchases of sheep
Add transport of sheep

68,504

Total outlay
Sales
Sales
Sales
Sales

of
of
of
of

78,485
323
188

cattle
wool
skins
sheep

_~8

79,834
11,330

Cash surplus

Increase in stock valuation (current market value)
+130 cows
+160 l-yr. heifers
-293 2-yr. heifers
+185 l-yr. steers
- 51 2-yr. steers
+210 calves
+ 7 bulls
Other stock

@
@
@
@
@
@
@

30
19
29
30
44
15
50

Rabbit subsidy
Total management surplus

+ 3,900
+ 3,040
- 8,497
+ 5,550
- 2~244
+ 3,150
350
+
100

5,149
10,475
26,954

The above reconciliation has been carried out for all
27 years of the accounts, and the resulting trends in the
management surplus plotted in Graph III.
The increase in
stock valuation is now spread over the whole period of
development as stook have been withheld from sale,
Furthermore
the absolute values reached in 1966-67 are st,ill somewhat higher
than the national set of valuations adopted by the Lands and
Survey Department for the 1966 and 1967 accounts.
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Class of Stock
Cows
l-yr. heifers
2-yr. heifers
l-yr. steers
2-yr. steers
Calves
Bulls

L.

&

So
£.

Valuation

Own Valuation
£

30
19
29
30
44
15
50

25
15
18
15
20
10
35

The trends in the management surplus show a net
borrowing from Treasury up till 1953, when the side effects
of the Korean boom caught the South Island cattle market.
Lower prices in 1956 and 1957 (see Graph II) brought two
further years of net "borrowing" as development expenditure
was maintained at it.s existing level, but since 1958 the
project has been able to meet all expenditure out of
income.
Over the whole period from 1940, the position can
be summarised as follows:£.

Sales of cattle and minor items
Increase in stock valuation (market values)
Subsidy on rabbit. control
£

Outlay on current account
Cutlay on capital account

828,663
103,204

777,305
138,625
148,190
1,064,120
931,867
132,253

Accumulated management surplus

In the same period, the project has paid £81,915 in
interest on current account, calcula t.ed on total mid-year
overdraft. at the following rates:
1.4.40 to 30.6.56
1.7.56 to 30.6.62
1.7.62 to 30.6.66

30,10
4 %
40,/0

Cn this evidence, therefore, the reclamation project,
as a whole, must have earned a rate of return on total
outlay somewhat greater than 40,/0.
In fact, over the whole
period, the rat.e of return on total outlay can be shown to

GRAPH II
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be 14.8 per cent. *

THE RESULTS SO FAR
Whichever way the accounts are analysed, the Molesworth
experiment is shown to be an economic success.
Further,
we have evidence that the ecological objectives of the
experiment are also being met.**
The analysis of the past,
of course, is little guide to the future and various
questions of importance remain.
In the next section but
one we take up the economic implications of sweet brier
control, the return of the sheep and the effect of greater
ca t.tle numbers.
Underlying the econcmic success of Molesworth is a
vast increase in the market value of cattle.
World demand
for beef appears better than for sheep meat, and the rising
demand for fattening steers in the South Island partly
reflects this change.
Independently of market demand, a
steady supplier of store cattle like Molesworth, with its
continuity of management, can build up a market reputation,
which, in turn, gets built into auction prices.
Molesworth
c.attle came on to the market early in the autumn and have a
reputation for easy handling and doing well.
A further point to remember is that the management
of Molesworth was, until recent years, under strict budgetary
control by Treasury.
Since the rehabilitation of the

*

This rate is calculated on the internal rate of return
principle. A normalised management surplus of £20,825
was used for post-development capitalisation at the end
of the 1965-66 accounting year. The calculation of this
surplus is shown in the appendix. It is assumed that no
payment was made to the outgoing lessees when the leases
were surrendered. The rate of return was not recalculated
when 1967 dat.a became available.

** This sounds a sweeping statement without objective proof
by scientific measurement.
Nevertheless such authorities
as L.W. McCaskill ("The Press" 22 Dec. 1962) and C.E.Iversen
("The Press" 9 March 1963) have recorded their favourable,
if subjective, impressions of this aspect.
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tussock cover was likely to be expensive and drawn-out,
only funds necessary to remove the rabbit menace would
be regarded as absolutely necessary.
Development would
tend to be neglected.
,Thus even during the 1950's it
was not clear from t.he accounting results whether the
tussock could be regenerated and also make a profit.
Even when the livestock increase is spread more evenly
over the period concerned (as in Graph III) the present
result could not be seen unt.il 1958.
In recent years,
however, the favourable trading position has transformed
the Government attitude from being a holding operation
to one of greater development, hence a more optimum
allocation of development expenditure is now probably
more readily made.

THE ANALYSIS OF PRICE CHANGES
This section is a more specialised consideration
of the influence of price changes on the management
surplus.
Just as the whole country tends to suffer when
import prices rise faster than export Erices, so does
the individual producer when the prices of the things
he uses for production tend to rise faster than the prices
of the goods he sells.
This phenomenon is sometimes
rather erroneously called the "cost-price squeeze".
More correctly it is a squeeze between input prices and
output prices, and could be included as one of the many
definitions of changes in the terms of trade for a
producer or a country.
By this definition, only the
price element of cost is considered to rise, and total
cost is unlikely to rise in full proportion to the price
rise as compensatory action is usually taken.
It is of interest to economists to measure the
changes in the mana<;jement surplus after correcting for
such price changes.
.Before the correction takes place
the surplus already incorporates existing changes in
input prices and output prices.
Makingsuch;a correction
therefore" answers the specific economic question whether
the surplus wouldoe higher or lower if some other set
of prices had prevailed.
The resulting estimates of·
deflated income bear no relationship to the operational
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side of farming, but do give some indicat.ion of possible
future trends in income if prices were different.
It is
sometimes stated that such a procedure answers the question
"Would development programmes, as actually carried out by
farmers in the past, be profitable at present prices?"*
In the case of Molesworth run, it is necessary to
identify the appropriate changes in prices that have
occurred in the period under study.
On the output side,
we have already isolated the average sale value of livestock
in each year.
These were shown in Graph II.
Since the
actual numbers of cattle sold in each year are known as
well as stock on hand, the first step in t.he analysis is
to calculate cash returns and value of livestock increase
at the price levels desired.
For the purpose of this
section, these levels were fixed at t.he price relationships
prevailing in 1954/55 and in 1965/66.
The first of
these gives estimat.es of the management surplus appropriate
to the prices at the mid-period of development, while the
second is typical of the most recent period.
One has
analytical value for the economist;
the other gives some
guide to the future.
On the input side, we do not have physical details
of all the common inputs such as weight of fertiliser used,
labour employed and so on.
Only purchases of cat.tle are
known numerically, so that these are the only input which
can be re-valued by a set of constant prices.
Apart from
the early stocking-up of the run, most of these purchases
were bulls, and the appropriat.e cost of bulls in 1955 and
1966 is known.
The remaining expenditure items are taken
together and re-valued by means of a price index of high
country farm input. ** This corrected series gives the inputs
(.i.e. costs or expenditure) if input prices of 1955 and 1966
had prevailed throughout.
~----------------------

*

J. Holden "The Profitability of Hill Country Development"
A.E.R.U. Publication No. 14, p.4.

** For

the period 1951-66·the index is based on the N.Z. Meat
and Wool Boards' Economic Service Index of High country
Costs. It has some disadvantage in t.hat it includes. shearing
and other sneepcosts.
For the period 1939-51, the index is
is based on the general index of prices paid by all farmers
calculated by B.P. Philpott and .:c.D. stewart "Capital Income
and Output in N.Z. Agriculture 1922-56", N.Z. Meat & Wool
Boards' Economic Service, 1958, pp. 30-31.
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Finally, the value of subsidies had to be corrected
and for this purpose it was assumed that the ·'.Ipurchasing
power" of the subsidy would change in direct proportion
to the index of high country input prices.
Graph IV shows a comparison of the price trends in
inputs and outputs based on 1966=100.
The output index of
prices is based on the weighted average of sale prices of
livestock where the weights were derived from the average
numbers of livestock in each category sold in the last
ten years.
The figures were:
Cows sold
Heifers sold
steers sold
Bulls sold

423.9
240.1
952.0
14.6
1,630.6

26.0%
14.7
58.4
0.9
100.0

As might be expected from Graph II, there have been
four cycles in beef selling prices over the period analysed.
The reasons for these cycles are not our particular concern,
though they are related in t.he main to the purchasing power
of lowland farmers for store cattle, and the current feed
position in these areas.
But the general trend of store
cattle prices from Molesworth can be seen to be ris~ng
faster than the index of input prices.
The terms of
trade for Molesworth, if not. for all ca.ttle producers,
have been steadily moving in the seller's favour with
cyclic setbacks in 1956-57 and 1962-63.
We have already
seen in earlier sections t.he steady increase in management
surplus that this trend has permitted.
The next step is to re-calculate the management
surplus in each year at 1955 prices and 1966 prices.
Recapitulating for 1966 for example, all sales are valued
at the sale prices of 1966, all livestock increases are
valued at the sale prices of 1966, all livestock purchases
are valued at t.he purchase prices of 1966, and all capital
expenditure, current expenditure and subsidies are adjusted
by the Economic Service high count.ry input price index.
The management surplus is calculated by difference.
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The pattern of management surpluses over the years
from 1940 to 1966 are shown in Graph V for both deflations.
Because 1955 sale prices were relatively less favourable in
relation to input prices, the size of the management surplus
is somewhat lower for for 1955 deflation compared with 1966.
The turning point from a cumulative loss to a profit occurred
in 1958 for the 1955 deflation compared with 1951 for the
1966 deflation.
Compared with current market prices
(Graph III) the 1955 deflation gives a less favourable overall management surplus as the gains up to 1955 are more
than balanced by loss of revenue since then.
On the other
hand, 1966 price ratios are extremely favourable and the
overall management surplus is running at a much higher level
through the years than the surplus valued at current annual
market prices.
The cumulative position up to 30 June 1966 can be
compared as follows:

Sales of cattle and minor items
Increase in stock valuation
Subsidy received
Sub-total
Gross outlay, current &< capital
Accumulated management surplus

1955 Prices

1966 Prices

+ 638,501
+ 198,427
+ 140,617

+1,043,140
+ 307,978
+ 172,962

+ 977,545

+1,524,080

- 938,800

-1,209,423

+

+

38,745

314,657

The cumulative management surplus at current annual
prices at the same date, was £l05,299, somewhat intermediate
between the above two figures.
On t.he int.ernal rat.e of
return prinoiple, the 1955 deflation gives a 10.1 per cent
return on outlay, and the 1966 deflation gives a 40 per cent
return on outlay.

Management Surplus at 1955 and 1966 Prices.
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DISCUSSION
The 1955 deflation of the Molesworth data was undertaken
for its analytical value in understanding events that have
taken place in the past.
The above results suggest to us
that if price ratios had not improved beyond the 1955 level,
then the economic viability of t.he Molesworth rehabilitation
programme might still be seriously questioned as the surplus
of £38,745 comes nowhere near covering the subsidy involved.
This conclusion can be only tentative, as the operational
decisions on the project were in fact made under a different
set of prices.
This is particularly important with regard
to Treasury control;
the present buoyant levels of prices
enable the Department of Lands and survey to escape the
stricter capital control that a continuing loss on current
account would have entailed.
1966 levels of prices are obviously highly favourable,
and if the same development and rehabilitation programme
had been undertaken under these price relationships, there
would be no question of a state subsidy.
This result is
purely hypothetical, of course, and actual operational
prices have only slowly, and with some fluctuation, reached
present levels.
The important aspect of this calculation is the light
it throws on future action.
The present status guo budget
used for the rate of return calculations indicates an annual
management surplus of £20,825 (see appendix).
The size of
this surplus is such that considerable funds could still be
re-invested in the project without undue Treasury interference.
The interesting question thus remains along what lines should
this further investment take?
Broadly speaking, the issues
centre around
(al a return to sheep;
(b) the winter feeding of cattle;
(c) the control of weeds;
(dl further fencing, topdressing and over-sowing.
To the consideration of these points we now turn.
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Further Strat.eqies for the Development of Molesworth
In calculating the internal rate of return on the
development programme on Molesworth since 1940, it has
been assumed that the analysis starts from a zero return
at the time of the t.ake-over by Government.
The analysis
t.hus assumes that all subsequent: sales and livestock
increases were possible only by gaining control over the
rabbits
These assumptions have two important implications.
At the take-over, there was in fact some revenue from cattle
and sheep which could be obtained without drastic de-stocking
and this in theory should set the level of the pre-development
surplus.
Only increases in productivity brought about by
rabbit control, the change to cat.tle, and the improvement
of the tussock,should rightly be credited to the success
of the projecto
0

It is clear, however, that the former runholders in
the area, at the time of the resumption of their leases,
were not able to maintain viable economic units at the then
prevailing prices.
In this sense, therefore, there was
probably a zero management surplus.
Secondly, the true comparison to be made is between
the actual rehabilitation programme and what would have
happened if there had been .!l'?- rehabili t.a tion programme.
If
no attempt had been made to control the rabbits, or if
several more years had passed before control measures were
ini tiated, then t.he de.teriora.tion of the surface cover
and the increased soil erosion would have be.en even more
difficult and expensive to rehabilitate.
The true alterna ti ve to t.he actual prcgramme might therefore have been
some set of negative management surpluses representing the
loss of top-soil that would have occurred.
(This set of
figures could perhaps be approximated by the minimum cost
of preventing any deterioration, without actually making
any improvements.) * In this report, we have not attempted
this calculation.

*

The Lands and Survey Department have also pointed out
that these lands would have required rabbit control
measures even if the land were vacant.
See also next
footnot.e.
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In the event, the general control of the rabbit
depended on two things, viz: the formation of rabbit control
boards to co-ordinate efforts over individual runholders'
boundaries, and the provision of a 1:1 subsidy to meet the
full cost of the programme.
At the level of prices wool
was receiving in the 1930's, the cost of control was
apparently too high for the individual.
Even where the
runholder was better organised or more favoured by the
environment and climate his efforts were dissipated by
the lack of control among his less fortunate neighbours.
In the past there were also conflicts between those who
believed in moderate control and those who favoured complete
elimination if possible (the so-called "killer" policy).
In retrospect, elimination is the only objective worth
considering and even today the cost of annual prevention
on Molesworth alone varies from £13,000 to £18,000 depending
on the size of block being poisoned.*
We now turn to the future of Molesworth.
We estimate
the normalised current surplus to be about £21,000, on the
assumption that no further development expenditure is
required to maintain the surface cover in its present
state.
It should be noted that weed control is estimated
at £5,000 per annum; a sum somewhat in excess of recent
spending on this item, and that annual capital expenditure
has been reduced to £2,000, largely to cover fencing repairs
and building replacements.
It is also possible that the
over-sowing programme could now be curtailed without lowering
present carrying capacity of stock.
It is accepted that
£15/000 is likely to be the continuing average cost of
rabbit control.
It could be, therefore, that the minimum
annual expenditure required to maintain Molesworth as a going

*

This statement is naturally written from the point of view
of the benefits received by Molesworth alone from the
rabbit subsidy.
Next-door runs have presumably benefited
from this expenditure also. An assessment of the whole
rabbit subsidy ~rogramme would proceed along different
lines and would have to be justified in its own right.
For a recent view see J.A. Gibb "What is Efficient. Rabbit
Destruction?" Tussock Grasslands and Mountain Lands
Institute Review/ No. 12/ 1967, pp. 9-13.
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concern is less than the £57,000 shown in the Appendix,
possibly by £9,000 (deleting weed control and oversowing),
hence the annual surplus could rise to £30,000.
The capital employed to generate this surplus is
rather hard to define.
On the basis of capital improvement
expenditure of £100,000 and current value of the cattle
herd of £255,751, * one estimate would be £355,000.
On
the other hand, the Valuation Department' s assessment of
the value (for rating purposes) of the land and buildings
is £176,915 (1965 assessment) which gives a total of
£432,666.
The current percentage rate of return under
these different assumptions might therefore vary as
follows acccrding to the definitions of surplus and capital
used:
Per Cent Rate of Return
with
with
£20,825 surplus £29,825 surplus
Improvements at Cost plus Stock

5.9%

8.4%

Improvements at Valuation plus stock

4.8%

6.9%

The difference between those t.wo estimates of the
current management surplus rests entirely on the assumptions
made about the present recovery of the surface cover.
Expert evidence is needed on the r'31e of weed control
and on oversowing.
Current research into brier control
tends to emphasise that the present spread of brier is a
maturing of existing plants and that new seedlings are not
getting established.
Some of this research has taken place
in areas where sheep grazing is still prevalent so that at
Molesworth there is the additional question of whether cattle
grazing alone is sufficient to control new seedlings.
Other
weed control costs to be provided for in the future may have
to include the spraying of ragwort. as well.
On the question of oversowing, the addition of clovers
and cocks foot must be regarded as artificial improvements
to the natural sward, and hence probablY unnecessary if the
maintenance and gradual improvement of the natural cover is
all that is required.
I f the stocking rate on Molesworth

*

As estimated by the Lands

&

Survey DepaI·tment, 1966.
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has already gone beyond that which could be supported by the
natural cover alone, then clearly oversowing must be regarded
as a permanent input . required to maintain present stocking
rates,
This is certainly the view of the present management.
We now turn to the question of re-stocking Molesworth
with sheep.
Clearly, a vast increase in brier might be
cheaply prevented in a sheep grazing environment, but the
increase in brier at present is not vast, hence the cost
of a sheep programme could not be justified on this score
at present.
In any case the stocking rate would have to
be very heavy to have an effect.
Mr Chisholm estimates
that £300,000 would have to be spent on a fencing programme,
and if some 50,000 sheep could be carried, then the total
conversion cost could well be in excess of £450,000, putting
sheep at £3 per head.*
The stocking up process could be
spread over a five year period, and the fencing programme
for say ten years, giving annual capital expenditure of
at least £70,000 in the first five years, and £20,000 per
year in the second five.
Against this a good proportion
of the cattle could be sold, perhaps not all at recent
sale prices, but some £100,000 at least could be expected
from this source.
At a rough estimate of 10 Ibs. of wool
per head valued at 48d., annual wool income could approach
£100,000.
The very size of this income over and above
present gross income suggests that a considerable borrowing
programme could be adequately financed.
Against this
possible advantage, the effect of sheep on the soil
conservation plan might be wholly disadvantageous.
In
the future, the romance of the wild west, and of cattle
in particular, may have to be put aside in the interests
of greater export. income.
Future trends in prices of
export commodities are likely to determine whether the
future of Molesworth lies in beef or wool.
One assessment that is most difficult to make in
this respect is the relative uncertainty associated with
beef and wool production in the Molesworth environment.
There were heavy snow losses of sheep in the past, whereas
losses of cattle have been particularly low.
Cattle

*

An article in straight. Furrow, April 1966, mentions
90,000 sheep.
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have turned out to be a particularly safe and long-surviving
type of stock and an assessment of the wider implications
of this fact should be initiated.
The intensification of the present beef herd on
Molesworth also has interesting possibilities. Mr Chisholm
has mentioned a winter herd of 10,000 head being possible
at the present stage of pasture development.
The summer
carrying capacity implied by such a herd would be over
12,000 head including calves.*
Further expansion of the
herd is held up by the amount of winter grazing country.
It is in this area that several interesting possibilities
can be considered.
Like runholders in the Mackenzie basin,
a summer fodder conservation programme might be based on
lucerne.
This would involve a considerable investment in
machinery, cUltivation and feed areas.
The labour
organisation of the station would have to be altered to
have labour on hand in the winter and access would need
to be improved.
There is also the problem of snowfall.
Would it be necessary to grow the lucerne in the low country
around Blenheim?
Could grain be substituted for lucerne?
These are the problems which must be considered in any
plan for future development;
it is clear that the
economics of the various alternatives will require far
more detailed investigation than this brief outline permits.

*

Straight Furrow, April 6, 1966.
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APPENDIX
The standard budget for 1966-67 was made up on the
following assumptions:
1.

The herd size in winter was taken as roughly 8,500
head, of which 2,500 were breeding cows with an
expected 80 per cent calving.
Mortality was taken
as 2~ per cent.
The herd structure would therefore
be:
Cows
Calves
I-yr. heifers
I-yr. steers
2-yr. heifers
2-yr. steers
Bulls

2,500
2,000
975
975
750
950
150
8,300

2.

Replacement bulls would be 30 per year at an
average cost of £180.
The annual off-take of
stock would be:
Cull cows
2-yr. heifers
2/3 yr-. steers
Cull. bulls

650
200
925
28
1,803

This annual take-off is 21.5 per cent of 8,300.
3.

Annual revenue is based on the above figures valued
at 1966 sale prices.
£
£
650 cows
@
£30 19,500
200 heifers @
35
7,000
925 steers
@
45 41,625
28 bulls
@
50
1,400
69,525
Wool
500
400
Skins
7,500
Rabbit subsidy
Gross revenue

77,925
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4.

Annual expenditure is based on average levels of
expenditure over the last three years except for
weed control (up £1,500) and wages (up £1,000).
Capital expenditure is reduced to £2,000 for work
on existing farms and buildings.
£

Stores
Harvesting
Manure
Repairs & Maintenance
Incidentals
Weed control
Seeds
Wages
Tractors
Freight
Cartage on stock
Rabbit control
Rations and keep
Rates
Capital expenditure
Stock purchases
Depreciation
Total
Management surplus
Grand Total

1,500
500
1,500
3,000
500
5,000
4,000
10,000
700
2,700
1,000
15,000
2,000
800
2,000
5,400
1,500
57,100
20,825
77,925
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5.

For the 1955 deflation, total expenditure before
stock purchases was £51,700.
This amount is
deflated by the index of prices paid which stood
at 123 in relation to 1955 = 100.
Total deflated
expenditure was therefore £42,032.
Purchases of
bulls were set at £120 each, giving total stock
purchases of £3,600, hence total expenditure of
£45,632.
The revenue amount was calculated as follows:
£
15,600
650 cull cows @ £24
200 heifers

@

20

4,000

925 steers

@

25

23,125

28 bulls

@

40

1,120

1
1.23
Skins
400 x 1
1.23
Subsidy 7,500 x 1
1.23

Wool

500 x

)
)
)

6,829

)
)

)

50,674
The management surplus was thus £5,042.
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