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CLHAETIZY X

a7 I0DUCTION

Tew ealand's dependence on the traditional exports, meat, wool,
butter and cheese Tor the major overse'as earners is well documented,
(see (1)). Mew Zealord is one of the world's most efficient producers
of these commodities but marlket access and short term political and
social expediency has tended to reduce the gains of economic rationaliz-
ation,

' Durins the last year (1971) butbier and cheese have been nlaced in
long term jeopardy due to Dritain's impending unionl with the Iwropecan
Iconomic Comaunity. Wool suffered a serious price reversal in 1067

and althoush a price revival has occurred in the past year it is doubiful
if" this will De a long; tcrm recoverye. Lamb exports to the U.XK. are
experiencing pgreater comwetition than ever from other meats, esnccially
cheanly produced noultry. The beef quota for the U.S.A. cannot be

5

considered safe as it devends to a large extent on seasonal production
variations in the U.S.A. and the strength of the U.S5.A. farm lobby.

The existence of tariff and non-tariff barriers to trade, torether
with low price and income elasticities of demand for primary exports has
nlaced emphasis on manufactured exports and import substitution in Tlew
Zealand, but many attempts at such diversification are often 1'.1isdirected.2
Condliffe (5) has a cautionary note about this:

"It is necessary to aim at competitive production for the world

market rather than protected pro&uction for a snmall local market."

l. This is not an unexpected development. Britain first applied for
membershin in 1961 and was rejected in 1963 - negotation restarted
in 1966 and entry will date from the 1/1/73. However, the provis-
ions of the Common Agricultural Policy will not come into force
until 1/1/74.

2 An obvious cxaiple of this in Mew Zealand = The Automobile Indusiry.
sec The ‘forld Dank Report on the New Zealand Economy 1968) though
the fariding industry has some protected sectors alsos Mew Zealand
has no absolute or conmarative advantage in citrus production, hop
mroduction, wheat production = congequently all are protecicd by
trade borriecra in common with many other countries.
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Scarce resources should be allocated to those industries in which an abso-
lute or commarative advantage exists. A radical swing away from agricul-
turally based industries is not necessarily the correct path bLecause Iiew
Zealand has uany envirormental advantages for the production of a large
nurber of foodstuffs besides meat, wool, butter and cheese.

The New .ealand climate enables production of a multitude of fruits
but only a few avpear to have reasonable export prospecis; apples, pears,
berry fruits and Chinese gooseberries, However, the future prosnects for
apple and vear exvorts are voor as no safeguards exist when Britein joins
the ¥.J1.C. The cxnort trade for fruitprowing is complicated by:

(2) +the nerishable nature of fruit

(b) umpredictable biological vagaries

(c) stringent and sometimes unreasonable quarantine regulations

(d) increasing domestic production in many countries.

Jlew ..ealand's problems are added to by: ,

(a) remoteness from world markets creates higher costs (freipght,

administration, market intelligence)

(b) 1lac!: of suitable transport space when required.

On the vnositive side for lew Zealand are the overseas mariet onpor-
tunities in the Northern Hemisphere for off-season fruit. Ilowever, tnis
advantage is beinr continually eroded due to improved cool storage iech-
nigues enabling extension of the northern hemisphere fruit season.

The two major factors inhibiting fruit exports fram Ilew Zealand are that

(a) other countries can produce and market the same or similar

fruit at lower coste

(b) other countries prohibit fruit imports for political and

social rcasons.

Neither of these two factors operate against the cxport of Chinese
Gooseberries nor are they likely to in the forseeable future.

llew /ealand appears to have a comparative advantage (and possibly
an sbsolute advantage) in producing Chinese Gooseberries and nowhere clse
in the world has this fruit achieved such commercial prcminences. With
ranidly expanding production and export sales, commercial production of
Chincse Gooseberries has moved from relative obscurity to national prom-
inence within the Horticultural Industry in “the past decade. The

%e  Mecording to lelcher and Schroder (2) Chinese Gooseberries can
also be prown with varying degrees of success in parts of lngland,
Japan, Delgium, ¥rance, India, Germany and Russia, Australia, United

£

States and the lMetherlands.
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metus for the exmangion has come from the export demand.

rEa ————— e = s e

To be pware of cxistine nroblems and to enable future problens to
be anticinated salies an economle review of the industry desirable.

Yoo many tines in the past Tew Jealand industricsd_ have run into
scrious difliculvles duc to inherent comnelitbive weakness which has
resulted in volitical intervention to ensure the sirvival of thes
industries. This has been achieved by rermlation and market intcrvention.
This thesis consists of a broad review of the Chinese Gooseberry Industry
in which certain imnor-tant problems are dealt with in depth.

The second chanter deals with the history and a description of the
Chincse Goozeberry vine and fruit, a review of industry statistics and
an indication of potential production arease. Chapter three discussecs
some noltential industry nroblems and the theory of economiecs of zize is
outlined. Chapter four describes the method of cost curve analycis used
to investigate cost-size and profit-size relationships on Chinese Goose-
berry orchardse In Chanter five cost-size and profit-size relationships
Tor specific situations are presented.s The sixth chapter is concerned
with the marketing sector of the industry, covering the current morketing
process, econoniles of size of packing and grading installations orc a
dizcussion on the desirability of statutory intervention., Chapter seven

comrises the conclusions and recommendations for this thesis.

4. €. ‘hangarei Glass, lNelson Shipping.
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Fisbory and Descrivtion of the Vine
2ele1 FHigtorical background relevant to New “ealend.

“he Chinecse Gooscberry  (Actinidia Chinensis Planch) is a member

of the fonily Actinidinccae and indigenous to China where it occurs as

L

a deciduous fruiting vine, commonly found-climbing up 4all trees on the
forest morgins alone the Yanpise Valley in the north-wvest Hupeh and
Smechuan provinces at elevations fram 1,800 feet to 7,000 feet above seca
level (avproximately 50°N latitude). There are about twenty species in
tie semus, 211 of Zast Asian origin, aln:l seven are knom to be cultivated
in di’“crent ports of the world for their atiractive vines, but only three
snecies L. Chinensis, A. Arcuta and A. Kolomikta produce edible fruits.
A, Chinensis and &, Arputa are better known for their edible fruits alone
and e Kolomiltba ie used Tor jam and wine making in the Amur Torests of
Siberiz,

‘“he carliest mowvm descrintion of e Chinensis is to be found in
0ld Chinese Literature, Chiu luang T'sao in the 15th Century (3).
Ao Chinensis wos first described to the Mlestern Vorld in 1847 from
snecimens sent to Ingland by lobert Fortune, collector for the Royal
lorticulture Society. The plant was not grown outside of /sia until
seeds viere sent from China to the U.S.A. and these were successfully est-
ablisheds he species was given an award of merit by the I{oyal Horticul-
turel Society in 1907, and flowered for the first time in 'ngland in 1911,
he plants introduced into the U.S.A. flowered but were all mnlcs..2

Subsequent plantings of the vine have successfully fruited in the U.3./.

le Also Jmovm ag Idwi Jruit, Yang Tao and Mao=-erh-tao; The name Kiwi
¥ruit is used to some extent in lew ‘ealand and cormonly in the
overseas morkets.e Both Kiwi Fruit and Chinese Gooseberry are used
interchangeably throughout this thesis,.

2¢ Chinese Gooseberry is dioecious.



The vine was first introduced into New “ealand at anganui on %o
the property of a lx Allison. It is thought that he was given the seced
hy James l.cGregor who obtained it while on a visit to China. Vincs firom
these seeds Tirst fruited in 1910. After Allison's vines fruited several
keen horticulturalists became interested in the culture of the snecies.
Amongy these were Wightman of Awahuri, Gorton and Mason of Feilding and
Just of Palmerston North. Tor the next thirty years there was very little
intercst in the plantse.

'"he vines todk up a large amount of space in the orchard and some
grovers had waited for many years for seedlings to flower only to find them
to be non=-bearing males, Over this period a body of knowledge on the
cultivation of the vine was accumulated by a limited rumber of grower
enthusiasts throughout New Zealand.

Just was mainly responsible for promoting the Chinese Gooseberry
within lew “ealand. He raised large numbers of seedlings, many of which
vere planted out in his own nufsery, and when these fruited he selected
several types which were propagafed and sold as grafted plants, These
selections were much superior in fruit size and uniformity to the seed-
lings then growne Just did not name any of his selections and they were
sold by him and other nurserymen under labels such as: large fruited,
giant and long. liost of the varieties grown commercially todey were deve
eloped by Just and ‘-'.'right’f

2.142 A Description of the Vine and fruit

A detailed description of the species and its taxonomy is unnccessary
as these aspects are covered in several previous pu'blication35 by qualified
botanistss Only a brief description of the distinguishing features of
the main commercial varieties is included here.

A large amount of confusion concerning the identity of the different
types existed up until 1958 when a comprehensive survey (4) of Chinese
Gooseberry plantings was carried out by Mouat and variety names were
published for types which showed the most promise for commercial productione

The main varieties at present being grown commercially are 'Abbott',

5« see (2) (4).

* Mr llayward R. Wright was a nurscrymen who was instrumental in
developing the llayvward veriety.



'Bruno', 'lionty' and 'Hayward'.

(a)

(v)

(a)

2.1.2.1 Description of the main varieties.

'Abbott' : One of the earliest flowering and earliest matwring
vorieties. The medium size oblong fruit is covered with dense
hairs which are longer and sof'ter than those of 'Fruno'.

"Iruno' : IFlowers later than 'Abbott' but earlier than 'lionty' and
'Hayward'e Its elongated fairly large fruit cammot be confused with
that of any other variety and is covered with very dense short,
rather bristly hairs. .

'lionty' : This variety and 'Hayward' are the latest varieties to
Dblooms 'Abbott' may almost be at the petal fall stage when the
'Tlonty' and 'Hayward' varieties are just opening their flovers.
'lionty' is a very prolific variety with a tendency to overcrop which
adversely affects fruit size. If the fruit set is heavy, hand
thimming is generally required to develop a good sized fruit. '/hen
"well=prown" the fruit is similar in size to the 'Abbott's It is
oblong in shape but tapers slightly to the stem and is more angsular
at the stylar~ end than the 'Abbott!.

'Hayward® : A very late flowering variety which can be identified
easily by its very large broadly oval fruit which are often
slightly flattened laterally. The fruits are a pale greenish brovm
and are densely covered with fairly fine silky hairs. The variecty
is superior in flavour and keeping quality to all other types at
present available. These qualities have made the 'Hayward' variety
fhe most popular for commercial production, degpite a tendency to
produce lighter crops than other varieties. ' Close planting of
ayward' vines, which are of'ten less vigorous than other varieties,

largely offsets the lower yield per vine.

Chinese Gooaeberry vines and fruit are usually classed as Haywards

or Standards in New Zealand. The Standard classification refers to all

varieties othcr than IHaywards.

4.

End furtherest away from the vine,
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(e) A. Chinensis is a dioecious species, the male sex organs are noi
fournd on the same plants as the female sex organs, consequently only the
female plants produce fruit. Tor commercial yields there must be both
sexes in close proximity to each othcr and they must flower concurrently.
There has been some selection of avpropriate pollen-bearing male

clones’ which are now available. One is a long flowering all=vnurnose
pollinator which is already quite widely distributed and anpears to be
suitable for all +the present commercial fruiting varieties. This
clone seems to have been one of the males originally selected and dis-
{tributed from the nurseries of Just of Palmerston North. To identify
the clone it has been given the name 'Matua'. Tomuri is another less
floriferous clone but with a late flowering season and is a useful

pollinator for 'llayward' and 'lionty' fruit varieties,
2¢1le242 Desired envirommental conditions.

Local conditions now considered6 desirable for commercial cultivat—
ion are; shelter from wind, land with northerly facing aspect, well-
drained soil, no soil moisture deficit at any time of the year, frost
free from anproximately the 26th of August until the 31st llay cach year
and a low rainfall during late October early November each year (a poll-
ination requirement). One is most likely to find all these conditions
met on small ridges lying between 300 and 600 feet above sea level in
the unper half of +the North Island.

2.1e245 A description of the fruit - general for all varieties.

liost fruit marketed lies within the range of 65 = 125 grams (0.14 -
0.27 1b ) and is brown with short bristly hairs. The flesh of the fruit
is a light green colour and in cross section exhibits a pattern of
liphter coloured rays interspersed with numerous dark seeds radiating from
its centre. 'Then ripe the fruit has a rich flavour and can be catlen

fresh or put to a large variety of culinary uses. It is thought that

5« Clones: proup of penetically identical plants produced vepgatatively
from one original seedling or stocke

B HeVieDefle reccommendationse



Above: Five varieties of fruit — Bruno (left),
lionty, Abbott, Allison, and Hayward (richt).

I'IG. 242

Above: "Blown up" crossection of a fruit showing
colour and texture.



the main recason for its rapid increase in popularity overseas is the
unicue flavour and the umsual characteristic of the flesh being
‘grcen' when ripe.  However, the author is unaware of any formal
market research and product evaluation survey.

I+ has been. confirmed (8) that Chinese Gooseberries are rich with

Vitamin Ce.

VARTATY :

Bruno © 150 = 156 mg % Vitamin C
Hayward ' 82 - 83 mg % " "
Abbott 51 - 62 mg % " "
Citrus Fruit ' 50 mg % " "

Another analysis by Arcus (9) indicates that the fruit (variety not

specified) contains:

0.0 = 1025 total sugar

1.295 acid

1. 6 protein
955 tanins

185 dry matter

The analysis included seeds but not skin. The analysis also sugnested
that as Chinese Cooseberries mature and soften their Vitamin C content
increases slightlye. |

Arcus found that incorporating raw Chinese Gooseberries in table
jellies prevents them from setting. He found that this is due to the
presence of a hitherto undescribed proteolytic enzyme vhich attacls
gelatine, Ile proposed the name actinidin for this enzyme. This
enzyme also has the ability to tenderise steak - achieved by rubbing the
flesh of the fruit on to a raw stesk and leaving it for 5 - 10 minutes
before coolins. It remains active as a powder extract hence has
potential as a comercial meat tenderiser. (This development will
not be considered further in this study, which is restricted to the prod-
uction of fresh fruit for sale).

The raw fruit can be stored satisfactorily for at least three to
four months if kept at a temperature of 31 - 32°F (see (17)). This.
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Tactor enobles the fruit 4o be morketed as "fresh fruit" in distant

nmorkets using comventional sea {ransnorte’

242 Indusiry Statistics

Lelel Introductions.

Time series and cross sectional data corcerning the location of

<

ines, acreage of vines, vine munbers and production of fruit exmorts

is prescented in this sections Accuracy of data availsble rior to 1960
avpears te be somewhat suspect, especially concerning production and acre-
arice For exammle, according to the New /ealand Year Book the tonnage
produced in 1959 was 543, but the Agriculture Department pgave 400 tons as
the vroduction for that yeare Another exaimle of discrepsncy was for
export of fruit in 1965; 4An A.N.!is Bank report? used the fisure of

103 tons whilst an 1IDC :c"a'po:r'I:.7 stated exports of 120 tons for that yeare.
The basgis for estimating planted acreage has altered through time,.

In 1953 nas“l::i_mert:es8 of acreare were based on the assumption of 120 vines
per acre but with the recent increase in the more closely planted Hoyward
varicty, ncreage estimates are now based on 172 vines per acree. It is
of small immortance however that the data on the industry in its formative
yeors may be slightly inaccurate or that estimation methods have changed
a little, as long as the gencral trends over this period can be noted.
Tlew ealand Agriculture Denartment data has been mainly used as this is
considered to be the most reliable source by the authore.

7« Personal communication by the authore.
8s TRefer to The Orchardist of N.Z. Auge 1954 pe25.



TARLY 2.1

Vine Numbers by District COver Time

Northland
Aucikland

Bay of Flenty
Poverty Bay
Cther Districts

TOTAL N.Z.

L)
10527 1957 1082 1067 1060 1970 1971 ACTS 1971
3912 3890 3619 2804 5030 28
" ]
3155 1836 2187 2845 RHWEY »  SARRY 59
5005 10222 21145 38928 97561 148006 204180 1177
24 63 19 159 10870 S
424 317 541 651

12561 15328 27511 45387 106387 159006 226210 1502

L

All Districts other than the Bay of Plenty
Approximately at August

L
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Erplanatory notes to Table 2.1

¢/ Data obtained from the official survey of the Fruit Growing

Industry of New Zealand 1953 compiled from the report for the Ilew ‘caland
Govermment by the Department of Agriculture (Horticulture Division) by
J.I, Watt, Horticultural Iconomiste The survey was corried out during
winter and spring 1953. Only commercial production was considered and
very small orchards were excludeds The age of the vines was taken from
year of plantinge  Other districts comprise Nelson, Hastings and
Falmerston Northe

Ape Structure of Vines in 1953 (actual number of vines in each age group)

Age in Years 0/10 11/20 21/30 31/40 Total
Northland 3849 63 3012
Mucl-land 2665 470 3153
Bay of Plenty 4515 488 20 5003
Poverty Pay 24 24
Other Districts 544 544
1OTAL N.Z. 11595 1021 20 - | 12436

Lighty-two percent of vines were considered to be in a vigorous and
healthy conditione
10/ A sunplementary survey to the Official Survey conducted by N.Z.D.A.
Forticulture Division 1953 was carried out during the winter and spring
of 1958, with the same terms of reference as 1953, t revealed an
increase in vine mumbers of approximately 40> since 1952.
11/  Supplementary and based on the O0fficial Surveys in 1953 and 1958
by NeZeDeAs Horticulture Division. Minimum size of orchard included
50 trees. It showed that a 505 increase had occured since 1957.
12, Official Survey of the New Zealand Fruitgrowing Industry of
New Zealand 1968 IMinimum size of orchard included was 100 trees.



12/ Continued:

Are and Variety Structure of Vines 1967-68

Ase in Years ; 0/5 6/10 opwerds TOAL
District II S H S H S i S
Mor<thland 175 157 107 264 2103 421 2385
Auclkland 727 704 230 102 221 435 1178 1208
Day of Flenty 12556 6387 4635 8090 1804 4656 18995 19153
Poverty Day 140 - ' 19 159
Other Districts 170 275 60 198 25 1351 255 604

13

TOTAL . Ze 15455 7649 5082 8497 2514 7594 20849 25487

H = Hayward variety
S = Standard Variety = (Bruno, Abbott, lMonty)

The data on vine numbers from the surveys has been taken as anplic-

able to the yecar before the survey was carried out because they would not

include all the vines in the ground by the end of the survey year there-

f'ore the data has been considered more indicative of the previous year.



TABLE 2.2

Some General Industry Statistics (1968)

District

Bay of FPlenty
Houtueka
Nortlﬂ.and..
Auckland
Franklin
Nelson
Poverty Bay

Taranaki

Source of data:_

Variety Acresage

Hayward
Standard
Hayward
Standard
Hayward
Standard
Hayward.
Standard
Hayward
Standard
Hayward
Standerd
Hayward
Stardard
Hayward
Standard

1968 Orchard Survey N.Z.D.A, Hort. Division.

132.9
151.5
(o}

«53
3429
16.62
8.6
843
31

1.75

38
.17
0
1.01
1.25
2,01

Number
Vines

18995
19953
0

122
421
2383
1178
1459

178

o 9

159
150
270

Vines/

No.

14

Acres/

acre Growers Grower

142.8
131.5
230
128
143,38
136,97
171,04
19647
19747

200
145
120
134,32

135

39

34

2.1

«55

51

497

1.03

0275

033

1.62
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I“J:ev:i.ous:""J and .'s?rojec'l;ed.14 Acreage and Production for MM.7.

FLANTED MMARTNG. ACRVAGE LIKLY YTELDS
. (Tons)

Year Acreage Tull Part Max, liine

1953 06

1956 128

1959 130

1962 185

1965 185 |

1964 210 See Figse 245 and 2.6

1965 230

1966 295

1967 550

1068 420

1969 650

1970 990 ‘

1971 1300 185 145 23300
Projections

1972 1400 185 235 2770 2005

1973 1500 210 440 3535 2465

1974 1600 230 760 5075 3335

1975 1700 295 1005 6925 4635

1976 1800 530 1070 8780  GOSO

1977 420 1080 10460 7560

1975 650 950 11940 8840

1979 990 710 13200 9990

1980 1300 600 14400 10900

13, Data source i.A. I"leltcher HoA.0. N.Z.D.A.
14, See next page for discussion.
15. Production from commercial orcherds in 1971 (N.Z.D.A. data)

District Production (Long Tons)
Keyikeri 70
Auckland 50
Bay of Plenty 2150

Gisborne 6
' 2330

15
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FExplanntory notes for Table 2.3

“his table is based on data supplied by W.A. Fletcher, HeAoOuy
Meiie Dol The acreagre Tigurecs up +to 1971 are the same as those
sumplied by Fletcher, but the projections for acreage and yields are
a modified version of hise. The modification was carried out on the
advice of ‘Metcher because his projections were made in 19270 and proved
to be sipnificantly astray for 1971. His projections assumed a con-
servative 100 acre increase of vines per year, but the increase for
1971 was 500 acrese Uhe autnor has adhered to the conservotive
estinate o the 00 acre increase ner year after 1971 and has made
anpronriate modificetions to ‘the acreage and yield projections for the
previously umredicted 200 acres planted in 1971, Jaximum and minirmr
yield proections are shown to indicate the range each year's production
will fall into. Vines are sassumed to vegin bearing four years afier
planting and reach full bearing nine yesrs from nlanting. Assuned

yields (lonz tons per acre) are shown below,

Vine Age
" (years) lfinimm Yield Mascimm Yield
5 0 0
4 1 2
5 2 4
6 4 6
7 5 7
8 6 8
9 7 9
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Fig 2.3 1971 Geographical Distribution of Commercial Chinese
Gooseberry Production in New Zealand

Bay Of Plenty District

Key
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production.
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Fig 2.4

Changes 1in vine numbers

3lezo0 [ since 1952 ~All New Zealand
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[Figs 2.4, 2.5 and 2.6 are semi-log time series graphé]
Source - of data N.Z.D.A.
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2e2.2 Discussion on Trends

Since 1967 the Haywards variety has been used almost exclusively
for 211 new plantings therefore by 1975 all the present vines of standard
vorieties of Chinese Gooseberry should be full bearing. According to
I"letcher the acreage of standard varieties has stabilised at approximately
200 acrese FProduction of standard fruit will consequently not increase
after 1975, and increases in production after then will virtually all be
of the Haward variety. By 1980 production from the Hayward voriety will

——

have increased to between 9,500 and 12,500 tons.

This production range is used because of the unknown rate of vine
nle.nt:.ng that will occwr in the next few years couplecl with yearly
nroduct tion variations.

2a2eD Expor't }Iistory

The f‘irét exports were made in 1950 to England and Australia by the
New Zealand Fruitgrowers' Federation. North America and Europe are the
main export markets at present. Approximately half of the export fruit
is sold in liorth America and the major proportion of the comlement is
sold in “ngland, Gormany, France and Hollande Two other major export
morkets are Japan and Australia. Minor markets are Fiji, New Caledonia,
Tahiti, Samoa, Singapore, lialaysia and Ho.ng Konge

The name of the fruit was changed from Chinese Cooseberry to
Kiwi I'ruit partly to establish the fruit's image as that of an exotic
and therefore attractive to the high priced lwury market. The name
was also changed to overcome trade restrictions which apply to many
fruits with the name of 'Gooseberry' or 'berry'. The Ha;mérd variety
is the most sought-after for the export market.
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2.2.4 I Review of the lain Xiwi Fruit Production Arcas
242e4.1 DBay of Plenty.

The Bay of FPlenty area (see Mg 2.3) contains approximately 95
of the total comnercial acreage in New Zealand. The planting rote
of wines in this orea has surpassed all previous expectations, and
there is no doubt that the suitable climate is one of the main reasonse.
Cther foctors that explain the regional dominance of the Bay of IPlenty
in Chinese Gooseberry production are discussed below.

Until recently, almost all Chinese Gooseberry production on any
one farm was carried out in conjunction with one or several other
subtropical fruit crops, the notable exception being a handful of growers
wio mpecialised in Chinese Gooseberry production some years ago. This
latier group persisted with one variety of Chinese Gooseberry (Haywards)
and suc:ccssfullyl silenced the pundits who forecast both market and
production problems with a one crop enterprise.

It was soon a“parent that the increased risks run by’ orchardists
relying on Iiwi Fruit as their major or only source of income were casily
balanced by the relatively large profits beiﬁg obtained in commarison
with other sub=tropical fruits.

As onc would expect the initiative was first talien by other sub-
tropical growers in the Bay of Plenty and as the profitability of the
cron becaiae wore widely known, people from all walks of life cntercd
the industrye. Another of the crucial factors for the r apid expansion
in the area is the large area16 of suitable land available in tie form
of sheep and dairy farms throughout the Bay of Plenty, even though much
orchard land has already been encroached on by housing (Otemoutai,

Te Puna districts), '

Other factors currently of lesser importamej‘? for the expansion in

this area are:
(a) The closc proximity of two major ports, Auckland and kit lMounganui.
(b) The proximity to the most densely populated region of New Zealand, which

16. As distinet from Auckland and Kerikeri.

17. 'These factors will probably become increasingly important as
production expands.
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Gkl coviits ebeaper access f'or sccond prade local marlet frult

(shortcr distance to travel), and sugpests that;
(ii) Lebour requirements for seasonal opcrations will probably be
more eagsily fulfilled.
Fossible external economiesl8 of size in the industry (co-operative

paclding and cool storage).

(d) Internal economies of size, due to land availability, with the
establishment of larger vine areas, which would not be possible in
the other traditional areas of Auckland and Kerikeri,

TABLE 2.4

[o]
Detailsl" of Chinese Gooseberry Vines in the
Bay of Plenty in 1970 and 1971
Vine Acres of Ifumber of Acres per
Numbers Vines Growers Grover

1970 Tauranga District 33447 209 109 1,91
Te Puke District 114600 71245 98 7426

1971 All the Bay of

Plenty 204180 1177 N. A. N.A.

2e2e4e2 Northland

In 1952=55 the number of v_ines in Northlarﬁzo was slightly less than

in the Bay of Plenty, but since that time until 1970 there had been a

steady decrease, whereas in the latter area the vine mumbers have incrcased

approximately thirty fold. Vine numbers have now increased slightly in

Northland mainly due to the efforts of a few Dargaville dairy farmers, but

nothing comparable to the increase in the Bay of Plenty vine numbers.

A combination of factors is suggested as the cause of stagnstion in

Northland.

19, See Heady (12) p3¢3

19. Data compiled by C.S. Rondel N.Z.D.A. Horticulturel Inspector,
Tauranpga.

20, Vorthland Kiwi Fruit production has been almost entirely derived

from the Kerikeri district.
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(a) lany Northland growers think thet they are at a climatic disad-
vantage in comparison to Bay of Plenty growers so they have been
slowly moving out of Kiwi Fruit and into ci‘hrus‘ 0 production in

'which they consider they have an advantage. It is thought that

the winter is of'ten too mild for the vines to achieve dormancy,
wvhich subsequently results in excessive vegetative growth. Irrig-
ation is often an essential production input during the sumer
wihereas in the Bay of Plenty this is seldom mneeded.

(b) The growers.interviewed considered that one must make Chinese
Gooseberry growing the farm's main enterprise, i.e. specialisation
is beste With a mixed orchard, operations of crucial timelines
tend to clash, e.g. Chinese Gooseberry pruning and anple pruning.

(e) 'The relatively small amount of suitable orchard land (especially
young red brown loam soil around Ferikeri) is being ereatly
reduced by residentilal subdivision.

(d) liost of the leading growers are situated in the Bay of Plenty, and
their presence has directly influenced other horticulturists in that
area bef'ore othcr areas. As the acreage in the Bay of Plenty exnand-
ed it tended to become the primary source of new cultural techniques
and other pertinent information which has tended to diffuse to other
districts slowly. (especially Northland). _

(e) Ixporters are not keen on dealing with a few small lines of fruit,
the sum total of which could all be bought off one pgrower in the
Bay of Plenty with less effort and expense (higher freight costs
and. often only partially filled refriperated trucls).

Half of +the orchardists interviewed said they would cease Chinese
Gooseberry production in the next five years due to one or several of the
above reasonse.

Contrary to the current thinking by many of the established growers
in this area the local Horticultural Advisory Officer is optimistic about
the future of the crop in Northland. He doesn't consider that Ilerikeri is
at a climatic advantage and considers that Dargaville may prove to be the
best Place in llew Zealand for their culture. He points out that lMorthland

20. lispecially oranges.
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fruit is usuelly ready for export picking 2-3 weeks earlier than the

Bay of Zlenty fruit anc consequently has the opportunity to catch the
earliest available export shinping space. In line with the views of.
the Northland Horticultural Advisory Officer, rer,-erﬂ:22 plantings have

occurred in the Kerikeri and Dargaville areas.
2424%4e5 Developments in Dargaville

A proup of dairy farmers who wish to diversify their interesis are
experimenting with Chinese Gooseberry production. It is thought that
the Dargaville district has a slightly better climate than Kerikeri for
commercial production of Chinese Gooseberries, because there is normally
no rainz:j vhen flowering occurs resulting in better pollination.

The vines are being planted in a variety of soils and less than a
dozen Tarmers intended to go ahead at the time of the author's visit
(January, 1971). One {armer intended to plant seven acres of vines.
Planting density intended was 80 vines per acre (172/acre in the Bay of
lll.cn‘ay)zd' because they would use the tractors which were already part of
their dairy farm Operation.25 There is a low opportunity cost for land
involved in Chinese Gooseberry production since the investment is already
made and one acre represents a loss of approximately one cow's annual
butterfat production. The single wire method is being adopted and it is
envisaged that if the vines (Hayward variety) can be successfully cultured,
ten acres of vines will be operated in conjunction with a farmer's dairy
enterprise.

It anpears fairly likely that this area could become second only to
the Bay of Plenty in total production.

22« Vithin the last twelve months.
23+  According to local Horticultural Advisory Officer, N.Z.D.A.

24, This does not include shelter belts or the headlands of blocks of
vinese The fipure of 140 vines per acre is used in the cost-size
analysis, see appendix fige. A.6 for idealized vine layoute.

25. Tractors used for the dairying operation tend to have a wider
vheelbase than those normally used on a Kiwi Fruit orchard, also,
apraying equipment and trailers used on a dairy farm tend to be
too large for the typical row width in 'l;he Bay of Plenty, therefore
wider rows are necessary.



25

2e20%e  Other Districts

Until the last two years the c:c:mpa:rad;ivel;.r26 stable vine numbers in
the Muckland, Nelson, New Plymouth and Gisborne areas were probsbly due
to similar factors as have operated in the Kerikeri area. The potential
ﬁrofitabilitj; of this fruit has only just been reflected in incrcased

grower interest, and subsequent vine plantings (see Fige 2.4).
| 22,5 Supplementary Survey Data.

This is an analysis of data obtained by New Zealand Department of
Agricb.l”gure officers (Economics Division) whilst investirating the
Tauranga County water supnly scheme, lay 1970.

It was found necessary to obtain data from many orchardists in the
Te Puke area and the author was permitted to incorporate some questions
which would be useful to this study as well as to the N.Z.D.A. Hortic-
ultural farms were selected for the survey on the basis of whether they
would be incorporated into the intended water supply scheme, consequently
for the purpose of recording the parameters of interest to the author it
could be regarded as a random survey. The author participated in the
field work and interviewed as many Chinese Gooseberry farmers as vas '
feasible in the time available.

At the time of the survey there were 25,400 planted vines in the
Tauranga area and 72,561 planted vines in the Te Puke district. Vines
in the Te Pulre district covered by this survey amounted to 38,132, i.e,
52.55 of the totale Twenty-nine farmers in the survey area were found
to be cultivating half an acre or more of Kiwi Fruit vines. Histograms
are used to show frequency distributions of':

(i) Total farm acreage

(ii) Acres of Kiwi Fruit vines per farm
(iii) Age of farmer

(iv) Time on present farm

A chart shows the previous employment of the 29 farmers by type.
2¢2.5e1 Noteworthy Aspects

(a) The predominant age group lay in the 40 to 60 rancce

264 Compared with the Bay of Plenty.
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(b) Scventecn of the formers have been on their farms for

less than five years.
(c) The predominant previous employment was non=horticultural

far dnge : | ;
(a) 1Iineteen of the farms were less than thirty acres in total area.
(ej ‘"wenty of the farms had less than eight acres of Kiwi |
. T'ruit vines. _
(f)  AaRAC in Fig2.13 includes 31% of the Kiwi Fruit forms inter-

viewed.
2e245¢2 Discussion

Following the above, it appears that thcre are Wwo
distinet groups imvolved in this industry;

1. Those orchardists who rely entirely on their fruit growing
activities for their income, especially on XKiwi pruit i.e. a group high-
ly vunecrable to Xiwi Fruit price fluctuations.

2. Those orchardists who have accumulated substantial equity
previous to recently starting their orchard operation (sece AADAC) and
who tend to fcgard it as a semi-retirement obcupation or supérannuation
fund endovment and are consequently lesswilnerable to price fluctuations.

This latter group will be less interested in rationalizing resource
use in the industry than the former group since they are not primarily
interested in maximising profits or efficiency. The situation could arise
whereby scrious price reversals could eliminate the more specialised

commercial producers before the semi-retired group.
244 Potential Arecas of Production

On the assumption that Chinese Gooseberry production can contime
to develop profitable export markets, (though small in comparison with
other primary products) it is useful to review those areas wherc there
is likely to be a suitable enviromment for commercial production,

Good orchard lands sells at about F1000-1500 per acre in the Bay of
Plenty, therefore prospective growers will tend to seek other arcas
suitable for Chinese Gooseberry production where the colimate may not be
so suitable but 1nnd27 can be bought for approximately one third of the

2'7¢ Dairy or sheepfarming land.
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pricees

2¢4e1 Climatic Requirements for Commercial Chinese Gooseberry

Production.
2e4elel M7, Climatology (see (26))

New Lealand is situated in the south=western corner of the racific
Ocean lying between 34°s = 47%s (latitude)s This position is in a
belt of predominontly westerly airstreams which are characterised by a
sequence of anticyclones separated by zones of lower pressure. The
low pressure zones may deepen into stormy depressions with a cloclwise

air movement around the centre. The anticyclones usually come across
| the country at intervals of 6-7 days and consequently the air is rarely
stille This factor, and the mountainous configuration of the terrain
with its steen topography results in considerable differences in wind
velocities causing the air to intermix over the country to a substant-
ial heighte Cloud layers are therefore seldom maintained for any
length of time, thus allowing for the country to have a high amount of
sunshine (1800-2400 hours per year).

The cold fronts associated with low pressure zones in passing over
~ the country often produce rain. With the exception of some areas in
the South Island, the rainfall is, on the whole, plentiful and well
distributed throughout the ycor. At the same time, the combination
of the topography and atmospheric circulation pattern with the vast water
mass of the Pacific Ocean and warm sea currents approaching ouwr western
shores, create an unusually wide range of climates that cannot always
be dircctly related to the latitude.

Consequently, local climate may not only differ over short distances
but unusual phenomena often occur, such as some South Island areas having
much milder winters than some Nor'bhlIslalﬂ areas. IFor these reasons it
is worthwhile examining areas other than the existing concentration for

their potentisl for commercial .produc'bion of Chinese Gooseberries.

2¢lele2 Climatic Conditions Favoured by Chinese Gooseberries

Pecavse of its deciduous nature, the vine can withstand relatively
hord winter frosts since it is dormant dwring this perdiods However, the
young spring growth is readily damaged by even light frosts, causing

grovwth checlts to flower buds, consequently reducing or preventing
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fruit sete Hwven moderately light frosts will damage the fruit wnich
matures on the vines in uinter from lMay to August.

The vine will prow on a wide range of soils, provided they are
well draineds A deep friable well drained sandy loam is best. Heavy,
wet soils are detrimental to the well-being of the vine,

Yrotection from strong prevailing winds is necessary to prevent
tender young laterals, which grow prolifically in the Spring, from being
broken off at their bases, Shelter is also necessary for avoidance of
excessive wind rub on the fruit, as they enlarge and mature. Severe
wind rub can cause unattractive blemishes on the skin of the fruit, thus
excluding it from the export market.

The limitation imposed by frost is the most restrictive factor
associated with the successful commercial production of Chinese Goose=
verries in New Zealand, as all other necessary envirommental require-
ments can be artificially achieved to some extent by the grower (fertil-
iser application, draining, wind breaks). Production sites, therefore,
are pencrally restricted to the Northern half of the North Island, and
are closely associated with other sub-tropicals such as passion fruit,
tamarillos and citrus. Kerikeri, fuckland and the Bay of Plenty are
the main subiropical fruit growing areas. . The land around Te Puke and
Tauranga is considered to be varticularly well suited for commercial
production of Chinese Gooseberries and more than 90Ji of the present
production is obtained from this district. Despite the frost limitation,
isolated pockets of land with suitable climate can be found further
south; conversely in the Bay of Plenty there are large areas which are
not suitable due to local climate conditions.

2e4e1s5 Limits Imposed by Frost
Because - the incidence of frost appears to be the most crucial

factor for commercial production in New Zealand, the incidence of screen

frost328 at the various climatological stations is. used by the suthor as

28, llcasured in a Stevenson screen either of standard type or a Bilham
modification. The thermometers are exposed anproximately 4 feect
above pround levels Only the occurrence of a screen frost is
likely to affect the production because virtually all of the fruit
and flowers are to be found above this level on properly managed
vines.
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a criteria for selecting districts where suitable local conditions with
respect to frost will most likely be founde

In this analysis, any scrcen frost occwrring outside the specified
period is assumed to causec a measursble loss in production resulting in
a non~viable enterprise.zg The 1st of June has been chosen as the
date for the carliest allowable screen frost and the 26th August as the
latest allowable screen froste

2eteled Justification of these limits

In selecting the 1st of June as the earliest allowable screen frost,
harvesting activities were the main consideration. At present the
1st of May is the date set for export picking to begin, but the exact
date is varied from year to ycar depending on the season. The date
selected is more sppronriate for the Bay of Plenty than the Northern
dis'trictsm which tend %o produce esrlier ripening fruit. However, at
the moment they too must comply with that date. It is anticipated that
eventually each district will have its own a'propriate date.

If the end of June is the date by which all fruit must be picked,
then what is the minimum perdiod in which -export pickihg can be completed?

The date for the esrliest allowablé screen frost must be related to
a specific size, scale and type of Kiwi Fruit orcherds TFarm Size II
(page 74 ) has becen selected as a likely typical set of fixed resources
that would operate in ereas other than the Bay of Plenty, because
centralisedl packing and grading installations will probably not be
available mywhere except the Bay of Plenty. It is assumed that the
farmer either owns a cool store, or 'off-farm' cool slore space is
available from a local Dairy Company (quite feasible in most farming areas
of New Zealand). It is assumed that the former endeavours to extend lis
set of fixed resources close to their maximm capacity, so twenty acres
of the vines yielding 120 1b/vine are assumed to be corbined with them.
Vine layout and technological relationships are assumed identical to those
used for Farm Size II. The initial limiting fixed resowrce is the packhouse.
Maxcimm capacity is 159 tons(long) in 40 days (8weels inclnding weekends).

29, Fruit is picked when hord (not suiteble for eating) to extend its
cool ‘store life. ITrosts will tend 4o reduce fruit storage life or
even reduce it to an unsaleable producte

50s Auckland and Kerikeri.
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3

Yacidng and grading oociotlong soread over more than & wcels,
storting ofb the lst of liay vonld jeonardise the chances of the fruit
orriving ot export maviets at the required tiwe, It iz desirable %o
have Triit rwrded, naced and walting in cool stores as soon as posgible
af*ter e 1st of 1oy in order that full advantame is tal'en of all
ovallable =hi nins goacce

If the »ieldn~ vate is sreasey than the naclhouse rate then the
Trudt would Liave To be cool slored before pacling and grading

Az the picking period is shortened to less than 8 weeks the picking
rate per day will have to incrcase and the amount of cool stored, unpraded
fruit will incrcase. One of, ar a combination of the following factors
would eventually jeonsrdise the viability of the enterprise.

(2) inadecuate picling labour during a short period

(b) dinadequate cool storage space for ungraded fruit

(c) cool storage cost prohibitive

(a) +ransport costs of fruit to and from cool store prohibitive

(¢) fruit not ready for export picking before first screen frosts

In the districts of Northland anmd Auckland, fruit is usually ready
for ctors pleldns much carlier than the 1st of llay and the likelihood
of a screcen frost occurrence before the 1st of June is hichly unlikely,
thus it is not doubted that suitable local minimun temperatiure conditions
é:~:is{; there for the commercial production of Chinese Gooseberries.

As one moves inbo the hirher latitudes (further South) two factors
work concurrently in reducing the time available for the piclking operat=

ion.

(a) The fruit will tend to be ready for export picking at a
later dnte.
(b) The first scrcen frost will tend to occur at an earlicr date,
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If the pleldng period for this tynical farm is reduccd to 4 weelss or

20 days suitable for picking (allows for wet \-.'eather,:ﬁl weekends) +then

an averoge of 6606 tons would need to be picked per 'picllci.ng day in order
that e cron be horvested in the required periods This would reguirc at
least 5 meople for the picling operation for 20 dayse Another ten peonle
would have been enmloyed in the pacldng shed for the first 20 days. At
the end of the first four weeks there would be aproximately GO* tons of
w sraded, wnpacled fruit stored in a cool store. Under these conditions
inadequate cool storage would be a possibility and fruit transport costs
to and from the cool store may be prohibitive.

A% the hirher latitudes the fruit would less likely be ready for
export picking by the 1st of llay. One month for picking the crop
seems to be the minimm period allowable if some flexibility is to be
left in the sequence of operationse

Selection of the 26th Aumust as the latest permissible screen frost
is basged on the stort of spring growth which is very susceptible to frost.
Snring rrowth normally starts in Sentember or October and this date allows
a certain safety margin for annual variations.

""he data source is the New Zealond lleteorological Service and
consists of averages for varying numbers of years of the dates for the
first ond last screen frostse The reader should bear in mind that this
technique is claimed to be neither sophisticated nor extremely accurate,
but designed to give an approximate pguide, Table 2.5 lists recording
stations at which the averape dates for the first and last screen frosts
are boetween the 5lst of llay and the 27th of Au@’us'b. All recording
stations have becen marked on Fig 2,14 and a distinction is made between
those that fall between the dates specified above. Tig 215 shows the
current distribution of commercial Kiwi Fruit production and the
approximate areas where commercial production is probably feasible.

I"ipe 2416 is included to show the close association the projected
commercially feasible areas have with those regions in which the mean

temperature °F is 2 55°,

ble Pieking wet fruit is not advised since they are unsuitable for
pacldng and grading.

*  This is beecause the picking rate is assumed faster than the packing
and. fgracling rates
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TABLE 245
Climatolosical Stations at which
" Averapge Dates of First and Last Screen Frosts
I"all Between 31st of May and the 27th of August
Climatological Station

Length of Record AV-DRAGE DATES

Data Source: N.Z. lMeteorological Servioce

First Last

Te Pali 1952-1249 153th July 29th July

Taipulurau 1943-1948 10th June 12th August
Kerikeri 1945-1949 28th July 25rd August
aipoua Se Fe 1929-1949 30th June 28th July

Dargaville 1943-1949 12th June 15th August
"Thenuapai 1946-1949 15th June 15th Aupust
Wharekawa 1955=~1949 7th June 20th August
laioro 1940-1949 5th June 5th Mupust
Tauranga 1915-1949 15th June 16th August
Gisborne 1937-1949 11th June 244th Aurust
‘Onepoto 1955=1949 5th July 20th August
New Plymouth 1922-1949 15th July 28th July

Hapier 1924-1949 18th June 26th Aucust
lioumahaki (Waverly) 1905-1924 26th June 18+th Ausust
anpanui 1937-1949 9th July Srd Mupust
Ohakea 1940-1949 27th June 25th July

irellington® 1862-1949 19th July 25th July

Thorndon 1912-1927 13th July 13th August
lTelson 1921-1949 7th June 20th fugust
Akaroaf(Onowe) 1937-1949 20th June 1st Mupgust
Jacksons Bay 1938-1949 30th June 20th Aurust

¥ fellington and Akaroa have very favourable data with regard to

occurence of screcn frosts, however the author thinks that it

may be due to localized phenomena due to proximity to the sea,

and. has therefore discounted these arcas.



Fig 2.14
Geographical Location of Weather Stations.

x inside frost limits
. outeide frost limits

Data supplied by N. Z. MET. SERVICE
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Map of New Zealand showing the areas in which the required

conditions for commercial productinn are likely to exist.

Key
¢/) most suitable areas



¢
Fig 2.16 Auxillary Data
Map shows the close relationship between the areas of N.Z.
that have an annual mean temperature = 55°F and their
suitapility ifor commercial production.

Key.
@ area where annual mean
temperature = 55°F ‘

Data Source _
NeZ. MET, SERVICE Technical Note No. 158 "The Climate
of New Zealand in Relation to Agriculture." by J .D. Coulter
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2e¢daleh Discussion.

This snalysis indicates that south of the Bay of Plenty there are
no districts where large tracts of land are likely to be found suitable
for commercial production of Chinese Gooseberries. Howevcr, small
pockets exiét around Gisborne, Napier, Hastings, New Plymouth, fanganui
and Nelson. This information is obviously no secret since a few acres
of vines are commercially cultured in most of these districts already.
Intensive horticulture is already predominant in the Gisborne, Napier,
Hastings and lelson districts, therefore most suitable land would
already be allocated for such crops as apples, horpsggrapes and stone
fruit, raising either the purchase cost or opportunity cost of the land
close to the value existing in the Bay of Plenty if a farmer was con-
sidering Chinese Gooseberry productions ILand around New Plymouth and
anganul would not tend to have the same pressure on it and therefore
would possibly be a better prospect.

Commercial production of Chinese Gooseberries in any of these
digtricts would tend to experience many of the disadvantages that
Kerikeri has experienced in the past as a result of spatial isolation
from the hub of industry. These disadvantages would probably occur
in both the production and marketing operations.

Possible disadvantages:

(a) Yo co-opcrative packing and grading facilities. This may not
necessarily be a disadvantage as the economies of size analysis L
has shown that for combinations of fixed resources nearing full
capacity there is no substantial difference in average cost per
ton output between those with their own packing and grading fac=
ilities and those withoute. Average costs per ton are much more
sensitive to yield than fixed costs as maximm capacity is
approacheds A possible disadvantage in the future for the
'on farm' packhouse is the smaller quantities of each grade of
fruit being pacleds This will result in greater variations within
rrades and grading and packing standards differing slightly from the
majority of fruit which will probably go through large sized paclk=
housese. .

(b) A grower may have to export his own fruit because there is not
qnough fruit in the district to warrant the exporters intercst.

Jle Chapter VI
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This would be a distinet disadvantage since it is not likely
that a grower would possess the necessary lmowledpe, expertise
and contacts required for exporting.

(e) Local Advisory Officers would tend to be less familiar with
production techniques and problems than those officers working
in the Bay of Plenty.

(a) The possibility of specialised services such as helicopter
snraying, contract picldnz and contract pruning operating in
these areas is not as likely as in the Bay of Plenty.

Overall, it would depend on the individual entrepreneur to weiph
up all the factors and then decide for himself the chances of success
in any of these less favoured areas.s Land in New Plymouth,
© Vangamul and Nelson districts would probably have a lower purchase
price (or opportunity cost) than the Bay of Plenty and the present
buoyant export price for Xiwi Fruit would enable s highly profitable
venture regardless of the main disadvantages cited above, However,
if the price of export grade fruit drops substantially in the next
decade, then farms in these districts would probably be the first to
feel the 'pinch' because of the disadvantages cited abovee.

9.5 Chapter IT Summary

The Chinese Gooseberry vine is indigenous to China. This vine
has been very successfully established in several districts of lew
Zealand. Its fruit have an unusual flavour and colour. Due to the
hipgh price being currently paid in overseas markets for this fruit,
especially the Hayward variety, a phenomenal increase in planted vines
has been occurring for the past five years in the Bay of Plenty district
of New /ealsnd where the climate appears to be particularly well suited
for commercial production. A survey showed that a large proportion of
nev growers were middle aged former non=horticultural farmers who may
present a barrier to economic rationalization within the industry.

Commercially feasible areas for production in New Zealand are
gencrally limited to the northern half of the North Island but a f.ew
promising areas exist further south.

Bibliogrephy mmbers of the publications which were referred to
in Chapter two are (2) (3) (4) (8) (9) (17) (21) (26)



CHATIR TIT

GLITERAL CHAZACWERISIICS AND PRESENT STATE
oI THIS IO9T ZEALAND KIWI FRULT I'DUSTRY

Del Introduction

The industry is currently based on the sale of fresh fruit ,l
in Vew Jealand and ovcrseas. This fresh fruit is a perishable
commodity which is produced at a large number of spatially separated
voints, during a short time prriod each year and subject to umpredict-
able annual production variations.z

The recent upsurge in plantings is almost entirely due to the
prospects presented by the profitable export market for fresh fruit.
Theprodugtion process of this fruit involves a relatively long time
period between the initial investment (vine planting) decision and
the final outcome (full production of the vine). . New Zealand prod-
uction is committed to increase by arproximately 1,000 ‘l'.ona5 per year
for the next decade, even if no additional vines are planted. Compared
with most other types of Tarming in New Zealand, production techniques
vary widely between growers and are changing rapidly through time,

At present the pgrover has no direct involvement in the exporting
operation. The purchase of his crop is either negotiated yearly,
going to the exvorter with the best offer at the time or sold through
Fxporting Agents. There is no formal, permanent control body to

collect, analyse and disseminate industry information. Iowever, a

loosely knit group, the Idwi Iruit Export IPromotion Committee (comprising

three grovers and three exporters) is making some attempt to advise
on such motters as grades, oversecas promotion, overseas market co-ord-
inotion, future industry import requircments. It is also making an
‘attenpt to finance overseas promotion,mainly in the United States.

le DProcessing is limited to canning at present and constitutes only
a smnll proportion of the total production.

2¢ Mypical charscteristic of most agricultural products due to environ-
mental end biological vararies.

53¢ See Toble 2.3. National Development Conference working comnmitice on
Horticulture estimated 2,480 tons would be exported in 1973, a gross
underestimation in the author's opinioh.
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The industry will nced large injections of finance4 in the next
decade in order to ensure thnt the fruit is efficiently packed and
rcroded, and nrobably the only major scmrc:c5 available for this finance
is the Govermment who as yet anpcar unconvinced of the viability of
this prouising industry.

The prevailing Govermment attitude is presumably due to one or
more of <che followinr rcasons:
8e The desire for less deﬁcndcnce on primary product exports,

reflected in Govcerrment nolicy by tending to favour development

of manufacturing industries.

be  Government lending sources (State Advances Corporation, Develop=

ment Tinance Cornoration) lack confidence and interest in this

industry (and Horticulture in general), partly as a result of
the poor performance in the early post-war years of small
horticultural rf‘armse.

Ce Govermment policy discourages industries in which there are a
large number of small nroduction units and has preferred to
channel S.A.C. funds into sheep and dairy farm amalgamations.

de In terms of economic importance the industry is small compared
with the sheep, dairy and beef industries.

e, Govermment policy is discouraging farming dependence on the
SeheCo €tece It prefors farmers to borrow from the private

sector and guarantee the loan if necessary.
5¢2 Industry Troductivity and Larning Potential

Je2ele Export Quantities.

Although the Chinese Gooseberry industry is small compared with
the traditional export carning industries it is expanding at a very

rapid rate, (see Figs 2.4, 2.5, 2¢6). In 1970 it was estimated that
of the 2121 tons produced, 680 were exported, 62 tons camned and the

4, Sce Chapter 6 = Pagel36  ILstimetions of Capital Requirements.

5« Lovi eqity of new entrants and unfamiliarity with the industry
has tended to preclude non-Government averues such as Trading
Banks, stock ond station companies and finance companies.

Ge Verified after pergonal communication with a S.A.C. officer,



42

rest (1579 tons) consumed on the local market. In 1971 an estimated
2550 tons were produced, 800 tons of this being exported snd by 1980
between 6000 and 8000 tons of fruit is expected to be exported.

4262 Estima‘ced'? Ixport Farnings in 1980 from the Present
ACI‘E&SEB Only.

At Current Frices FUSII 4,274 to 5,699
At 2/5 Current Prices @US1i 2402 to 3.20

542¢5 Annual Overseas Exchange Yield per gNZ Invested in
the Industry. -

Cnce again using the curvent acreage only, which by 1980 will be
in full production and assuming the required investment has teken place
in order that the crop is efficiently marketed. Assume that investment
per acre of vines is 33,0009 giving a total industry investment for the
present 1,300 acres, of gNZ M3.9 Taking the lowest expected export
earnings of FUS 2,402l in 1980, this shows an amual earning ratio for
the nation of FUS 0.6 for every #NZ 1,00 invested.

Je2e4 Domestic Cost of Overseas Exchange.

Using the criterion described in the 'World Bank Reporlt on the
New %esland Fconomy 1968' (pages 51-685), the cost to the New “ealand
economy per dollar of foreign exchange earned by Kiwi Fruit on a net
basis is determined below.

Immorted inputs (mainly imported machinery and
petroleum derivatives) constitute a small proportion of the total cost
and are common to all firms, they are, therefore ignored.

To derive a domestic cost, per dollar earned in overseas exchange

7« See anpendix page 183 for estimation method.
8e 1971= 1300 Acres of vines.

9« Land #1,500/acre, Vine investment $600/acre, Fquipment in $400/acre
Paclcing and Grading #700/acre
This implies a certain acreage is combined with
the typical set of fixed resources., It is approx-
imate Ol’ﬂ.y.
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Farm size II e is used, and assumed to be operating with 20 acres
of vines, achieving 120 1b of fruit per vine and 707 of fruit exported.
Seventy per cent of cost common to both export and local fruit are
attributed to the cost of export fruit. - Costs specif‘ic to export

fruit have been added individually (Export trays etc.).

Total Fad ooat per Export Tray g7 0,87
Other Domestic Cost per Export Tray gNZ 0.568
Total Domestic Cost per Export Tray #NZ 1.238
Gross Export Fornings per Tray gUS 34465
Invisibles Cost per Tray #US 7183
Net Export Earnings per Tray gUS 2.7467

Domestic Cost to New Zealand per net U3 dollar earned

= 1.238
S.ragy = 045 (0.75* for butter production)

With the re=~allocation of resources, the mai‘ginal rate of return
rather than the average should be taken into sccount. Many of the
smaller less efficient orchards would not achieve this return of
overseas funds for the nation, but the new entrants are tending to
specialize in Kiwi Fruit and opt for larger acreages(therefore the
selection of Farm size II and 20 acres), with consequent decrease in

costs of production (see Chapter V ).
b9 Disposal of Production

Between 70% and 905 of any given crop of the Hayward variety of
¥iwi Pruit is suitable for export, consequently a steadily increasing
tonnage™” will be available for disposal on the New Zealand market as
fresh fruit, as this decade progresses. The potential of the export
market to absorb the projected increases in supply is largely unknown

10. See page 7+ for description.
11« Up to one month in the cool store after packinge.

12, Author estimates total N.Z. Production in 1980 to be between 10900
and. 14400 tonse  Agsuming that the 200 acres of standard vines
produce no fruit suitable for export and that 70;; of the remaining
production is exported, 6600.8300 %ons, then this leaves approx-
imately 4500=5600 tons for the New Zealand market.

*  See Appendix A.3 for derivation,



but it is tlrlcn:Lgl'L{:l6 that there is considerable scope for expansion

at present. (Though not necessarily at current price levels).
Kiwi Fruit are not bes.et by many of the problems generally associated
with many lew 'ealand exports and specifically associated with fresh
fruit exportse. .

Favourable Asnects of Kiwi Fruit as an Export Commodity

1. /%t present there are no tariffs or significent restrictions
imposed by importing countriese

2, Negligible competition from other countries.

S« Not hiphly perishable if kept in cool storage.

4, Larpge unexploited world markets.

5« Probably able to absorb a relatively large price drop without
affecting its overall profitability.

Jedel Kiwi Fruit Demand Functions.

Demand is consgidered a function of income, relative prices and
taste. Three distinct demand functions can be considered to exist
for fresh Kiwi Fruit (see Tig 3.1)An overseas demand function for
export grade fruit, a New Zealand demand function for exporti grade
fruiti4 and a New Zealand demand function for local grade fruit.

The overall objective for the industry should be to achieve the
same net marginal reverue from each discrete market.

'i.e-
Net llarginal revermue Net marginal revemue Net marginal
export grade overseas export grade domestic revenue second
market = market = grade domestic

market.

15« Thought by Exporters and hoped by the growers.

14, Assuming local grade fruit camnot be sent overseas but export grade
fruit can be sold in New !iealand or overseas. A separate demand
function can be justified for export grede fruit (almost exclusively
the Hayward variety) sold in N.Z. because they could be considered
supcrior and more desirable and therefore a clearly distinct commod-
ity from the standard varieties.
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Classical economic theory provides two paths by which to increasel5

the quantity sold of any specified commodity in the short run:.l.'G

le  5hift the commodity demand curve outward. This is normally
achieved by a change in consumer tastes due to promotion and advert-
ising. Hormston and Hino (20) state that changeé in "taste" sre
very importent in the demand for food products.

2e A movement down the existing demand curves This can be

achieved by a decrcase in price. (Quantity the dependant varisble).

Hypothesis 1

The price elasticity of demand for Kiwi Fruit on the export

markets is relatively low at present but will increase over time.
Justification of llypothesis 1

idwi Fruit are nresented in the export markets as a unique exotic
fruit, therefore thcre are few close substitutes at present. It is
claséed as a lwary and generally purchased by the upper income groups.
Consumer awareness of the fruit is relatively low compared with other
fruits. ﬂiowwcr through time the increased familiarity by consumers
and consequent decreased unigueness and increased substitutibility

would tend to increase the price elasticity of demand.)
Hypothegis 2

The price elasticity of demand for Kiwi Fruit sold on the New
Zealand market is relatively high.

Justification of Hypothesis 2

There are many close substitutes for this fruit on the New Zealand
market (e.g. tamarillos, feijoas,) and it is considered neither a luxury

15, Assuming a negatively inclined demand curve.

16+ In the long run the population increase will tend to increase
quantity sold, even if all other varisbles remain static.
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nor unique or exotic. Kiwi Fruit have been sold in New Zealand as

fresh fruit for the past three decades in steadily increasing quantities,
the most dramatic increase occuring in the past five years. Consequently
the majority of New Zealand consumers are familiar with its appearance and
taste. BEvidence of an elastic demand for fresh apricots and fresh cherries
grown in the state of Washington, U.S5.A. was found by Price (19). He
found the price elasticity for each of these products to be .approximately
-%5. He attributed this elastic demand to competition from other fruits

and vegetables and competition from the same product grown outside the state.

Conclusions on the basis of Hypotheses I and II

In the short run price decreases will not be very effective for
increasing the quantity sold on the overseas market, but they will be
rather more efflective on the New Zealand market. Conversely promotion
and advertising will be more effective on the overseas market than on

the local market for increasing the quantity sold.

dq ' dq
da da
overseas :> New Zealand
market market
da dg
dp dp
Where
—%&— = Proportionate change in quantity sold per unit
change in advertising and promotional input
—%%— = Proportionate change in quantity sold per unit

change in retail price

Hypothesis 3

‘Above a certain price level the overseas demand curve takes on a

positive slope.

Justification of Hypothesis 3

It could be argued that beyond a certain price level the fruit
achieves a certain status value. Of the three Hypotheses this one
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¥
Fig 3.1 Hypothetical Demand Curves for Fresh Kiwi Fruit.

A-A:Overseas demand curve for
export fruit.

B-B:N.Z. demand curve for
export fruit.

C-C:N.Z. demand curve for
second grade fruit.

Price

v

o - Quantity

Because empirical determination of demand relationships
is beset with pitfalls an intuitive approach is considered
sufficient for the purposes of this discussion.
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has the least justification therefore the implications of this situation

are not consgidered.
Jede2  Discussion on Digposal of Total N.Z. Production.

Avart from its nrobable small demand. response, a promotion and
advertising prograrnme on the lew “ealand market would require an
orpanised body to obtain and aliocate funds in a manner desired by the
rrovers concerned with local market production. The actual formation
of this organisation body may present a problem, as may the extraction
of a levy from the many small enterprise orchardists who sell the majority
of their crop on the MNew Zealand market and especially by gate sales.

Irocessing does not appeal as a mgjﬁr avenue for disposal at present
because the high prices paid by the canneries for the fresh fruit
necessitates the canned fruit retail price to be avproximately double
that of commeting camned fruits (peaches, pineapple, pears). Comned
Kiwi Fruit tend to be an inferior product compared with other competing
canned fruits due to technical difficulties and poor fruit usually avail-
able for camninge (Growers normally only sell second grade fruit to
canneries). '

The development of a new consumer product (e.g. Ireeze dried) and
conzequently a new demand curve could aid in the disposal of the fresh
frvit. Ilowever, the introduction of such a new product for the lew
Zealand or export merket in this decade, though highly possible, is
unlikely to dispogse of a sipgnificant quantity of the projected prod-
uction increasec.

At this stage, promotion and advertising tempered with small
price reduvctions scem to be the best methods for ensuring that the
increased production available for export is disposed ofs In the long
run, larger price reductions will probably be required though they will
not be ss preat (sec Mipe J.1) as for the local market fruit becsuse of
the larger market and increasing price elasticity of demand over time.

Mother factor which may lower the llew Zealand retail price for
fresh Yiwi Fruit is the possibility of dumping of second grade frult
by grovers primarily concerned with exporting, and who only desire to
recover harvest cosise ‘

Assuming that price reductions are reflected in farm prices, the

sbove discussion sugpests that the farm prices received for local market
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fruit are likely to decrease substantially in the next decade and the
price received for export fruit will also decrease in the same neriod,
though by a relatively lesser smount, This effect can be clcarly seen
in the rapid decline in the price of cull laying stock with *the advent
of the specialised meat, chicken.

llany orchardists are using equipment compatible with the size of
their operations. Others are opcrating with considerably less
efficiency than is possible. At the present time efficiency within the
industry is not vital, especially with regard to fruit rroducticn,
because of the high prices being received for both local market and
export fruit by the prowers. With the probable fruit price decrecase,
effiency in all phases of the industry will becomec increasingly
inqaortént. As the industry emerges as a specialized nroduccr of an
exotic fruit for the export trade the following questions are occupying
the attention of the prowers.
ae '/hat is the minimum economically viable farm acrecage for different

farm sizes with:

(1) Prevailing product prices?
(ii) Substantially decrcased prices?

b. Are large farms inevitably more ef'ficient than small farms and is

there an optimum for farm acreapge and size?
ce Is thrre a need to assemble cxrort fruit at central points for

packing, crading and inspection?
de Is there a need to have an authority to co-ardinate consipgmnents

by exnorters or should a marleting board be set up for wider purposes?

To assist in answering questions a, b and ¢, an economics of size
analysis is used. The remaindcr of this chapter briefly presents the
theory of the economies of size, some recognised analytical procedures
for determining economies of size and a review of o similar study
conducted in California, U.S.A.

Question d is discussed, in connection with the findings of the

economies of size analysis of packing and grading installations.



344 Iconomies of Size Theory and Analysis lMethods

54,1 Theory of Booboiies of Sizer’

Economies of size analysis is based upon the theory of the firm
under perfect competition and two distinct time periods are recognised;
the long run and the short run.

The short run average ccust18 curves (S.R.A.C.) assume one or more
resources to be fixed with other resources variable. The long run
averapge cost curve (L.R.A.C.) is derived under the assumption that all
resources are variables Emmirically the long run average cost curve
is formed as a tangent to the short run average cost curves. From
Fig 5.2 theoretically the long run average cost curve is U shaped and
shows minimum cost per unit output for each level of output and average
costs decrease until Q, and thereafter increase . The theoretical U
shape of the L.R.A.C. curve is due to the balance of economies to
diseconomies as output is varied, economies)) diseconomies up till Q,
and thereafter economies {diseconomies. The long run average cost
curve is smooth if all resources are continuously divisible and
"scalloped" if all or some resources are not continuously divisible.

In the following analysis of Kiwi Iruit farms, machinery, buildings
and specified land, permanent labour and management are assumed fixed
in the short run. Ths S.R.A.C. curves in Fig 3.2 represent cost-output
relationships for different sized fixed plants.

The production functions are of the forms.

Short Run

y s (xl /x2 —————————— X n)
vhen y is the output of product
x, is the varisble resource

———————— -x_ sre the fixed resources (fixed plants)
*2 n P

17. ' Boumol(25) pp264-266, lladden (13) Heady (12) Chapter 12, French (24)

18, Teconomic Theory defines costs to the firm as those payments
vhich have to be made to induce factors of production to
continue in their employment with the firm. - "Production and
Cost Functions" A.A. Walters Econometrica Vol.31, 1963+
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Lons 1lun

S AL e
¥ is the output of product
xi xn are the variable resources.

Short run average cost curves are used to indicate cost/unit output
relationships as a specified fixed plant is extended to full capacity
(when one or more of the fixed resources become limiting). Long run
average cost curves are used to indicate the changes in cost/unit output

as output increases with all rcsources variable.
De4e2 Distinction Between Size and Scale Relationships.

This is adequately dealt with in mmerous publications, some being:
Jackson (10), Gow (11), Heady (12)

Briefly, scale relationships refer to situations where all resources
involved in a particular production process are varied in constant pro-
portionse Iconomists agree that this concept has very little relevance
in real world situations.

Hele’d A Definition of Economies of Size = Madden (13).

"Igonomies of size as used in this thesis means reductions in total
cost per unit of production resulting from changes in the quantity of
resources employed by the firm or in the firms output".

This concept of economies of size will be adhered to throughout the
analysis of Kiwi IPruit farms.

3ete4  Posgibilities for Increasing and Decreasing Returns to
Size in Agriculture.

Heady (12) (pp 361 = 362) separates cost economies and diseconomies
into two classes; internal and external. Internal economies result from
adjustments made within the individual firm. External economies are
those which are concerned with changes within the industry to which ‘the
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firm belongs.

be
Ce
‘de
€e

T

b

be

Se4etel Internal lconomies and Diseconomies (Jackson (10))

(ost economics and diseconomics which arise from preater apgpgregation
of resources .. in the acquisition of imputs.

Cost economies due to supcrior techniques and to superior resources.
liconomies and diseconomies due to proportionality relationships.
Pecuniary economies.

Technical economies.

lianagerial economies and diseconomiese
t

3ede4e2 lixternal Dconomies (Feady (12) )

Large numbers of farms in an area increase to such an extent that
feed mills, merleting outlets and transportation syvstems are built
topzive a lower cost for products delivered to the market (serve as
substitutes for processing and transportation which would otherwise
be furnished at a hirher cost by the individual).

Organisation of co=operative purchasing,

Technical economies - greater acreages under production help
eliminate total number of pests in the areas Thus preater output

from given farm resources.
Bedeted Ixternal Diseconomies (Heady (12) )

Use of additional resources by farmers in the aggrepate is posgsible
only as higher prices are paid for factors to induce them awsy from
other industriese.

Technical = Disecase build up due to monoculture farming predominating

in any one area.

5.4.5 Some of the Recognised Analytical Procedures for Studying
Cost-Size Relationships (From Jackson (10))

Procedures that have been used for analysing cost-size relationships

cen be divided into four classes:



a.  Covh=Douplas Production IMunction Analysis
b, Survivorship Yechniques
ce Ioam llecord Analyses

de Teoonomic Iingincering or Synthetic Firm Techniques
Helebel Cobb=Douglas Production Function Analysis

e Tor this type of analysis it is necessary to vary resources in
congstant proportions which rarely occurs in real world situations.
ileady (12) comments on this: (page 360)

"Thile the size of the farm can be increased through scale
adjustments, most changes in farm size and most of the concern about
farm size revolves around semi=proportionality adjustments".
be It is necessary to assume all resources and products are infinitely

divisible = again unrealistice
Ce A fitted Cobb=-Douglas production function represents only the

average of the sampled farms. It provides no indication of the‘

relative efficiencies of larger or smaller farms.
De4dabe2 Survivorship Technique

This method is based on the aésunrption that competition among firms
will, over time, identify the most efficient firm sizes The size of
firm is measured by the firm's covacity as a percentage of the industry's
capacity. Tabulations are prepared showing the number of firms in each
class and the percentage of the industry's capacity represented by each
class for two points in time., Size classes that exhibit a declining
proportion of the industry's capacity is taken as evidence of efficiency
and. attaiment of economies of size by that size cless,.

Deficiencies of this Technigue

Hegligible information is provided about the shape of the L.R.A.C.
curve, _ .

"Disanpearanbe of small farms may not be due to inefficiency".(Madden (13))
Pize eff‘iciencfy relationships may be masked by other factors. Reduced
impor tance of a given firm size could be due to location, access to
resources end markets, productivity of labour, quality of management and
depree of utilisation of plant capacity.
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"he most serious viealmess of this technique lies in its mcasure of
size. A firm's size is measured by its proportion of the industry's

total production capacity = an extremely elusive measure.
Se4ebed  Analysis of Farm Records

This method normally involved dividing farms into size groups and
the averame coot per unit of production is calculated for each size
group. rom these cost=size relationships are inferred. l}Many
difficulties occur with this technique.
le I'arms selected vary widely in the combination of enterprises and

in the nature of resources.

2. Different farms employ different technologies and practices.

5. Differences exist between size classes in the degree of utilization
of a fixed plant.

4, Cost accounting proceduwes vary widely between farms, making
comarison difficult.

5. The class averapes are dependent upon the arbitrarily determined
class intervalse Alteration of the class intervals will alter the
cogt=size relationshipse Iurther, the "typical" farms produced
within each class by averaging the total, have an aggregation bias®
malcding them inaccurate replicas of the farms they represent.

6 The basis upon which the fixed costs should be allocateds

3e4e504 The Feonomic=lngineering or Synthetic Firm Approach

l'adden (13) considers this the preferred technique when the objectives
of the research are to: |

1. Determine the total cost per unit of output or profit that farms of
vorious sizés could achieve using modern or advanced technologiecs.

2. Dctcfmine differences in the average cost per unit of output which
are attributable solely to differences in the size of farms and not
due to other factors such as obsolete techniques, substandard
management practices or differences in the degree of plant utilization.
Thi.s method involves developing budgets for hypothetical fams

using the best available estimates of the relevant parameters. Specific

plant sizes are identified and represented by different levels of fixed

factors. S.1.A.C. curves sre then produced by construoting budgets

% jeCe 'The regource aond product combinations of the "averare" farm may
be such that it is not a realistic working proposition.
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representing varying degrees of plant utilisation and calculating from
these buduets a series of cost per unit of production f1gurea. The
L.R.A.C. curve is produced from the S.R.A.C.

Jeldebe  Analytical Procedure in This Study.

The aim of this part of the thesis is to aid in answering the
gquestions on page 49. In the author's opinion this can best be
achieved by the adoption of the e conomic engineering technique. The
other methods being either partially or wholly unsuitable for the
Chinese Gooseberry industry at the present time because of the inherent
faults in the other techniques and the particular structure of this
industry.

Se4e7 Summary of the Main Factors Necessitating the Adoption
of the Economic Engineering Budgeting Technique.

1.  As the acreage increases on Chinese Gooseberry farms proportion-

ality resource adjustments occur, not constant proportion adjustments.

2. An indication of the relative efficiency of several fixed resource
combinations and acreages was sought.

de« This is a new rapidly expanding industry and even if the survivor-
ship technique was reliable it is too soon for this type of analysis
to produce meaningful results. 4

4o Tew established Chinese Gooseberry farmers grow solely Chinege
Gooseberries, therefore costs incurred by the various crops on
.one farm camnot easily be separated.s Even fewer farmers had
suitable records to enable calculation of significant averages or
formation .of significant size groups.

3¢5 A Review of a Fruit Industry Study in which the ‘Econcmic
Engineering Technique was used with featurcs similar to the N.Z.
Ch:r.naso Gooseberry industry.

The problem posed by the California Cling Pea.oh Industry was that
high grower prices in the mid 1950's apparently stimulated an unusually
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large acreage of new plantings which were just then beginning to enter
producti.onlg. California.Cling Peach growers
were faced with the prospect of a reduction in tonnage harvested resylt-
ing from the green dropzo programme and also with reduced prices.

Tn 1963 Dean and Carter (14) published an analysis of economies of
size in Cling Feach production in the Yuba City - Marysville erea of
California U.S.A. The size range of peach farms examined ranged from
8 acres to 400 acres. [Lconomic engineering budgeting methods were
influenced by changes in wage rates and the introduction of mechanised
methods of pruning, harvesting and thinning. The farm operators personal
services (labour, management and risk taking) were included in the residual
claimant.

Data was obtained by personal interviews with a sample of Cling Peach
growers in the Yuba City = llarysville area, and supplemented with
secondary engineering and cost data from several other recognised sources.

This analysis showed that under present production practices on
Cling Peach farms, when resources are used to capacity, costs per ton
decline as farm size increases up to approximately 60 acres (production
of approximately 700 tons anmually). Farms larger than 60 acres had
slight reductions in harvesting costs and machinery investments per acre,
but these were offset by increased cost .of hired supervision.
Consequently, the average total cost was basically constant beyond
60 acres.

Level of yields preatly affected costs per ton. Cling peach
orchards with low yields show losses for the entire range of peach
prices and orchard sizes considereds However, orchards of only 20 acres
show profits with high yields.

With mechanisation (mt considered a common cultural pract:.ce a-l:
the time) cost per ton decreased with increased orchard size up to about
90 = 110 scres and then plateaued. Mechanisation resulted in higher cost

19. Similar to Chinese Gooseberry Industry at the present time.

20, Green drop refers to the industry program of eliminating
surplus tonnage by knocking to the ground the green peaches from
a determined percentapge of trees in each orcharde.
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per ton for small = farms and lover cost per ton for larger farms,
The break even point between current and mechanized practices occurred
at 55 acres, An increase in relative wage rates was shown to substant-
ially lower this break even point. For example a 25 per cent increase
in wage rates would reduce the break even point between present methods
and mechanization to 25 to 30 acres snd a 50 per cent increase would
further reduce the break even point to 18 to 20 acres.

Damaged fruit was considered inevitable from mechanization and
the percentage of fruit losses a farmer could sustain depended mainly
on wage rates and farm size, (Mlechanization is basically a non-biological
yield depressant).

Farm employment was examined and it was found that a farmer could

handle 20 acres of peaches while holding down a full time job, or
40 acres while working all year at a half time job. TFor small farm oper-
ators it was shown that it was more profitable to sell up and take full
time non~farm employment.

Sclected Statistic=321 on the Californian Cling Peach Industry

Bearing Tons 2 Yield in tons  Seasonal,,
Year Acreage Harvested- per Bearing Average
Acre Price Received
by Grower

1961 93,808 692,023 12.8 US #66.50/ton

The cost=-size analysis showed that even the largest most efficient
farms were achieving a relatively low profit per ton of fruit marketed.

For example from Table 8 page 17:

Machinery Component Planted Acreage Cost/Ton (gUS)
I 8 68.68
15 ' 59475
24 55.84
v 250 59,33
350 55.90
430 54,30

21. ©Pope 5 of the Bulletin,
22,  Short tons.

23. Farmers with better quality fruit would presumably receive more
than the averapge price.
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= . A p— i s a4
Se5el A itecent llenort on the Californian Cling Peach Industry.

Dean and Corter showed the highly vulnerable position that many of
the smaller peach prowers were in and advised them to sell up. Sub=-
sequent events described in a recent report on the Californian Cling

Feach industry have verified their conclusions.

Summery of the Lenort

Lorge tonnages produced in 1968 and 1969, a faltering U.S. economy
and competition from Australia and South Africa for the export markets
forced prices down and inventories of cammed fruit up. The result was
thousands of acres of orchard were pulled out, dozens of growers forced
to sell up, and many camneries amalgamated or changed ownership. In
1971, growers averaged around #50/ton for their cropy including surplus
tonnage, and production costs were about‘SGO to 70 per ton. The
California Cling Peach Association is seeking legislation to limit new
plantings. Growers are working through the state marketing order to
expand research in processing, new products, consumer attitudes in
addition to strong advertising to ensure the profitable disposal of

their crop in the future.
be6  Summaxy for Chapter Three

Froduction techniques, and the marketing system sre in a state of
flux at presents It is thought that a lerge unexploited market exists
for the IGwi FPruit but slight price cuts with large promotional inputs
are thought necessary for the export market in the future and larger
price cuts with little promotion sre predicted for the N.Z. market fruit.

liconomies of size theory is briefly outlined and some possible
analytical procedures are discussed. Reasons for the selection of the
economic engineering method are given and a review of a study which

used this technique is presented.

24e¢ American Vruitgrower February 1972.
(see appendix for full article).
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CHAFTER IV

KEY ASSULIPIIONS AND METHOD OF AVERAGE COST-
CURVE DERIVATION I'OR KIWI FRUIT FARMS

4,1 Introduction

The aim of this thesis is tc investigate those problems within
the Chinese Gooseberry Lxport Industry, associated with the potential
marketing effort required given the recent rapid upsurge in vine
plantihgs. The dearth of written material relating to this industry
necessitated an exploratory survey, imvolving discussions with
Agricultural Department Officers, pgrowers and exporters in the Bay of
Plenty, Auckland and Northland regions. This preliminary study enabled
the author to obtain an insight into the structure and nature of this
industry as a wholes Trom the exploratory survey several specific
problems were igolated and a more rigid form of questionnaire was developed
for the purpose of obtaining data concerning them.

The construction of synthetic firm models, required selection of
fa.‘r‘mersl who were then intensively interviewed.

Each farm was visited several times in order that the initial hypo-
thesis could be tested, data collected previously checked and data-
obtained elsewhere verifieds The interviews were always conducted in
such a mamnmer as to permit a d.iscusaion2 on all other aspects of the
industry as well.

4,2 Key Assumptions *

44241 General Discussions

This particular section of the study is directed towards the cost-
gsize and profit-size relationships that could be expected by Kiwi Fruit

farms of wvarious sizes and acreapes during the next few years. The

- technological coefficients used are considered to be the most advanced

1. These f‘arméra were chosen because they were congidered to be the
industry leaders with repard to their efficient production techniques.

2. Cartwright (15) describes these interviews as a free form type.

* Sce appendix for mpecific details.
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at this time (1971) and the assumption is that in time most farmers
will be Torced to adopt them or more efficient ones,by cametitive pressure.
As stated previously the economic engineering technique is used
to develop the cost curvess The key parameters vary between and
within farms, betwcen and within ycars and between and within districts
and to allow for these variations, cost curves have been derived with
several different sets of {technological coefficients and yields.
Since more than 90% of planted vines are situated in the Bay of
Plenty, the economic engineering models are assumed to operate subject
to that district's emvirommental conditiong. However, this does not
exclude the apnlicability of this analysis for other areas of MNew
Zealand, provided allowances are made for any significant differences
in technical coefficients due to climate and soil' type.
Technological relationships, prices and other necessary assumptions
"~ and data necessary for the formulation of the economic engineering models
are included in the appendices. A brief summary of the relevant
climatic parameters of the Bay of Plenty are included below in order to
indicate the type of climate under which the models are assumed to
operate.

TABLE 4.1
Climate parameters for the Bay of Plenty

Tau:::'am.gslgJ YThakatane Board3 Te Pulce4
' Aerodrome : Mills

Temperature °F
Mean 574 57.8 5345
Mean lioxe 6640 66,9 N. A,
Meon Ifin, 43,8 43,9 : N.A.
Relative Humidity 75 80,0 N.A.
Sunshine Howrs 2315 2353400 2300( approx)
lican Annual Rainfall (ins) 51.2 , 49.9 66483
Number of Rain Days 155 142 N.A.
Days of Screen Frost 740 , 7o N.A.

%« N.Z. Meteorological Service Data.
4e  N.Z. Department of Ag. Lconomics Dive
1M.A. = Not Available.
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4.2.2  Topography.

llost commercial Chinese Gooseberry orchards in the Bay of Plenty
lie in an altitude range of 100-500 feet above sea level. Generally,
. the orchards are situated on low-lying, gently undulating hills, which
provide excellent protection against untimely frosts because the cooler
air tends to drain into the shallow valleys between ridges.

TADLE 4.2

Mtitudes in feet above sea level

Tauranga Whakatane Board Te Puke Te Puke No 2
Aerodrome Mills Road

20 30 200 400
4.2.5 Soils.

The predominant soils in which Chinese Gooseberries are grown
sround Te Puke are the yellow, brown pumice soils.e These are light
friable soils derived from Kaharoa Ash and therefore sandy. These
soils have excellent drainage, but the more sandy types dry out badly
during spells of dry weather, and therefore are not favoured by growers.

4,2.4 Type of Farming in the Area.

Cattle farming, sheep farming and horticulture farming sre found
throughout the whole of the Bay of Plenty. Sheep farms tend to con-
centrate on the rougher, hillier parts, while dairy farming is generally
found on the flatter land. Subtropical fruit farming dominates the
horticulture in the area and tends to be concentrated around Tauranga
and Te Pukes Other sub-tropicals besides Chinese Gooseberries, grown
in the area are oranges, 'lemons,. tangelos, manderins, grapefruit,
tamarillos, passionfruit and are produced in significant quantities.
Some pip fruit is grown in conjunction with the subtropicals. Vegetable
grovers are found throughout the area and appear to mainly supply the
population in the area.
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The trend at the moment is for suitable dairy and sheep farms to be

converted to horticulture production,especially subtropicals.
Le245 Farm Practices Considered.

One of the outstanding fcatures of the production of Kiwi Fruit
at the time of this study was the large variety of cultural techniques
and machinery combinations used by the different growers visited by the
author. The predominant vine culture techniques were the single wire
method, the triple wire method, semi-pergola method and pergola method.

The single wire method was the most widely adopted by the new
entrants and the successful cstablished growers. The N.Z.D.A. officcrs
recommended the single wire method because of its relative simplicity,
- faster achievement of maximum production and lower capital outlay.

The pergola method is thought to give the highest yields per vine
when in full production but takes .1onger to reach this point than the
other methods. It requires the highest capital outlay, highest input
of pruning labour and the pruning labour probably has to be slightly
more skilled than for the single wire method.

-~ The triple wire and semi-pergola methods were considerably less
popular than either of the other two methods mentioned, though there
tended to be some experimentation with them by most of the prawers
visited. _

Though a variety .of machinery combinations and 'ty-pes were used on
different farms, certain machinery such as tractors, mowers and sprayers
was used on all 'the farms visited.

44246 Tarm Practices Adopted for the Analysis.

A typical combination of machinery, buildings and land constitutes
part of the set of fixed resources for each farm size considered.
Variations in the combinations of fixed resources (i.e. farm size) are
achieved by increasing the number of permanent labout units and by
altering the type of piclking and prading installations used. The
singlo wire method of vine culture is assumed throughout the analysis
and the only variety considered is the Hayward. An idealized vine

layout” is used, throughout the analysis,



44247 Vine flcreage Considered.

The vine areas on the orchards visited in the Bay of Plenty
ranged from under an acre to approximately thirty acres. lMost
farmers grew other fruit in conjunction with their Kiwi Fruit enter-
prises Although no vine area was above thirty acres on any of the
orchards visited, the author considers that the farm practices would
not change radically for much larger acreages, therefore, short run
average cost curves have been derived for these larger acreages.

14248 orldng Capital Requirementse

The period of the ycar vhen overdraft focilitics wonld be meinly
required is during and immediately prior to harvestineg, 'This is
because of the substantial cost of pacldng materials, harvesting labour
ard pacling shed labour which is incurred a2t this times The neoriod
between the sale of, and payment for the fruit varys widely, denending
uﬁon the particular terms of sale agrced to by the grower and uyer
(usually an exporter). Consequently overdraft requirements also very
widelyes Tor this reason working capital requirements have been - assumed
non-limiting and available at zero interest rate.

'Fige 4el A typical plantation of vl Fruit vines

trained on single wire fencese
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4,5 Cost Classification

Twelve months has been used as the accounting period for this

analysis., Costs have been divided into four categories:

Al Plant Mixed Costs

B. Orchard Tixed Costs

G Pre larvest Variable Costs
D, - liarvest Variable Costs

4,541 Plant I'ixed Costse.

Are those costs that are incurred by the specified set of fixed
X & i g B .
resources, l.€, a specifiic farm size. They remain constant for each
short run average cost curve,
Included as Fixed Costs: _
Depreciation of the set of fixed resources

Interest on the capital invested in the set of
fixed resources

Insurance on the set of fixed resources
"ates on house land block (1} acres)
Telephone charges

Farm Journals

Owner=operator remunera‘bion7
()\rerd:n'a\f‘.:fee8

Accountants faeB

Repairs and maintenance of buildings

5. - Sce Appendix page 155
Ge Size refecrs to the quantity of fixed resources, not the acrcage.

7« Assumed that all farms are operated by owner-operators of similar
manapgerial ability and therefore equal opportunity coats.

e  These will generally be a function of the vine acreage but for the
purposes of the analysis they are fixed, since in the author's
opinion they do not significantly affect the cost-size relationships,
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dede? Orchard I'ixed Costse

These costs are incurred by cach acre of vines independent of

whether any preharvest operations or harvest operations are carried

out.

Included are:

Repairs and maintenance of orchard

Rates on unimproved value of orchard lami

Depreciation of the orchard (vines, posts, wire)

Interest on total capital invested in each acre of orchard

4.505 Pre Harvest Variable Costs.

All dircet cash costs for the pre harvest operations are included

in this section,

Freipght of materials to farm
Repairs and maintenance of equipment
Tractor fuel

Weedicides

Pesticides

Funpicides

TPertilizer
Extra Scasonal labour requirements for pruning

Loded Horvest Variable Costse

These are costs that are incurred only if the fruit is harvested.

They cofnpr:i.se of two distinct cost sections, picking costs and marketing

costse

Included as picking costs -

Casual labour

Tractor fuel

Repairs and maintenance of tractor

Included as markebing coatsg:-

Preipght to packing and grading installation
I"reipht to a cool store

Packing and pgrading; costs

Cool storage for one month

e

Not included is a fruit levy since this is likely to be radically
altered as the industry becomes stabilized and the annual requirem ent
for advertising and promotion is more accurately determined.
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4,4  Definition of Concepts Used

Total cost plus profit add up to the gross revenue or gross incame,
Gross revenue is total revenue. In the subsequent analysis the compo-
nents of total cost are: |

1. Plant TFixed Costs

2 Orchard Iixed Costs

5. Pre llarvest Variable Costs
4. Harvest Variable Costs

WThen total cost equals gross revenue for a given farm size, then
that farm is operating at its breakeven point, which could be expressed
in terms of tonnage, acreage, or gross revenue.

Tor a farm operating below the breakeven point, as long as gross
reverue covers deprcciation and cash costs, an owner operator may stay
in business indefinitely if he is prepared to accept below market
returns for his resources.

The amount by which gross revenue exceeds total cost is considered
to be profite The only resource assumed to absorb the profit (if amy)
is the entrepreneurship of the owner=operator, his other functions of
management and labour being computed as an opportunity cost (the highest
return a resource can earn in any alternative employment available) and
included in the plant fixed costs.

In this analysis the opportunity cost for each permanent labour

unit is assumed constant, i.e. when there are two permanent labour ‘units
. per farm, each has the same oppoartunity cost as camputed for a one labour
unit farm.

4,5 The Average Cost Curves

4.5.1 General Discussion.

The short run averapge cost curves show the average cost per ton of
fruit picked for specified sets of fixed resources when combined with

varying numbers of Kiwi Fruit lmi'balo under specifiied yield per wvine
assumptions, specified proportions of the three fruit

10. 1 unit = 2 acres of vines.



gradcsll obtained and specified numbers of export trays per ton of
export fruite I'or any specified vine yield, the acreage is a linear
function of tons of fruit marketed, therefore acreage is symonomous with
production in tons. IFor each set of fixed resources there is a limited
fruit tonnage that it can handle per year, and also a limited number of
vines that it can handle per ycar. Pre=harvest activities are
independent of yield, consequently the output of a set of fixed
resources may be determined either by pre-harvest operations or fruit
tonnage, depending on the particular composition of a set of fixed
resources and the specified yield per vine. The long run average cost
curve is the envelope curve of the short run average cost curves.

40542 Step by Step Derivation of a Short Run Average Cost Curve.

(1) a. Specify the set of fixed resources.

b. State availability of variable inputs such as casual labour,
packing and grading facilities.

(2) Determine the maximum mmber of acres of vines and tons of fruit
that the selected set of fixed resources can handle. (i.e. deter=-
mine their cut-off point).

(3) Determine the amual cost (i.e. plant fixed cost) of the set of
fixed resources.

1. Grades

Txport Grade
Second Grade = sold in New Zealand
Rejects

Export Fruit must be a) within a certain size range, b) free
from blemishes, c¢) skin bresks, d) regular shape,
e) free from disease.

Reject Fruit is that which is non-saleable both in New Zealand and
overacase This could be due to a) overripeness,
b) excesgive blemishes, o) disease, d) abnormal
shape, e) size, f) skin breaks.

Local market fruit (second grade) is the complément of the previous
' two grades.
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(4) Specify the assumed: a/ Yield of fruit per vine (= to fruit
picked per vine)
b/ Proportion of each fruit grade obtained
from the fruit picked‘z
¢/ Number of export trays per export ton

(5) Compute orchard fixed costs and pre-harvest variable costs of one
unit of vines when combined with the set of fixed resources.

(6) Compute the hervest varisble costs of one unit based on step (4)
assumptions,

(7) Determine if any extra variable costs are incurred by subsequent
units of vines when added to the set of resources other than those
incurred by thefirstunit (e.ge. extra pruning lsbour will be
required when permanent labour is at maximum capacity).

(8) Compute the average cost per ton of fruit picked When one unit
of vines is combined with the set of fixed resources.

Total Cost = Plant IMixed Cost + Orchard Fixed Cost + Pre-harvest
Variable Cost + Harvest Variable Cost

‘ Total Cost
Average ftotal cogt pexr ton of fruit = Tong of Fruit picked

produced

(9) Repeat for successively greater number of units of vines being
combined with the set of fixed resources up to the acreage or
tonnage (depending on the fixed plant combination and yield per
vine) where one or more of the fixed resources reaches maximum
capacity, ensuring that any extra variable costs are added at the
anpropriate point.

(10) Manually extrapolatee

124 1aorm yield = tonas picked = tons produoed;é tons marketed. Only
984 of the fruit picked is marketed because in all situations 2%
is assumed non-saleable reject grades Tons picked and tons produced
are used interchangeably throughout the analysis.
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4,5.5 An exomple of the derivation of a Short Run Average Cost
Curve.
(a) BSet of Fixed Resources One labour unit (owner-operator)
Standard equipment combination
'On Farm' packing shed
Assume adequate pruning and harvest labour available for employment at
required neriods of the year., The first Limiting Resource is the
'On Farm' Packing Shed. Assumed yield 120 1bs of fruit per vine and
therefore maximum capacity of the specified set of fixed resources is
24 acres of vines., Assume gseventy percent of fruit is export grade
and that there are 260 export trays per ton of export fruit.

(b) Cost categories gNZ
Plant fixed cost 6892.09
Orchard fixed cost per
unit*of vines | 366464
Pre harvest cost per unit
of vines 100,12
Harvest varisble gogt per unit
of vines 1371.48
(c) Cost of extra labour required when permanent labour reaches
maximum capacity: |
i o ; VA
[(Inver Pruming g3 69.16 for the 5th unit
period
then 117.858 for each subsequent unit.
Sumer pruning add 153,809 for the 4th unit
PR then 226,570 for each subsequent unit.
Harvesting period add 0.91 for the 6th unit
then 114,17 for each subsequent unit. 4

freight for fruit if total farm production exceeds 30 day packhouse

capacity
add 226,95 for 10th unit

then 264,07 for each subsequent unit.

[2 Acres = 1 unit of vinesa
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TABLY 443

Variable, averasge and total costs at selected acreapes.
No. of Total Total Total Yield Average
Units Fixed Cost Variable Cost Total Cost (Tons) cost/ton

0 689%.09 % 6%392. 0 o'i

1 v 1722 8614 15.125 656,

2 n S444. 10536. 206,25 394,

3 A 5167 12059, 394575 306.

4 L 7137 14029, 52450 267"

5 . 9269 . 16161 65.025 246,
8 . 11449 18341, 78475 233,

7 " 13629 20521 91.875 223,

8 L 15810 22702 105.00 216.

9 B 17991 24883 118,125 211
10 - " 20,598 27290 131,25 208,
11 " 22845 29735 144,375 206,

12 o 25287 32,179, 157050 204,

A praphical analysis of the Average cost per ton shows the derivation

of an "L" shaped short run average cost curve.

Fig, 4.2  Short run overapge cost curve

N
240}
Avcrage
Cost ($) 3
Per ton
of fruit
180
produced B
160
L [l 1 ] 5
0 12 24 36 Z

Acres of Vines
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4,6 Summary for Chapter Iour

The crucial assumptions for the economic-engineering model
are stated. These include the assumed district, climate, soils,
toporraphy, date of analysis and farm practices considered.
Costs are classified into plant fixed costs, orchard fixed costs,
pre-harvest variable costs and harvest variable costs. The concepts
of total cost, fross revenue, bLreakeven acreage and profit are defined,
The short ¥Fun average cost curves are discussed along with their
method of derivation and a worked exampie.
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CFHLAFITR V

COST=C0T/00 AND FROFTIT=-STZE RELATTONSHIPS
FOR SELICIED COI BINATIONS OF WIXED RESOURCES

S5¢1 Introduction

In this chapter the nature of cost-size,profit-size relationships
are discussed. The effect of changes in the factors listed are exam-
ined to show their influence on costs and profits for selected combin-
ations of fixed resources.

" a. yield of fruit per vine

be composition of fixed resources
Ce teclnical coefficients
d. farm fruit prices
€, cultural practices
- fo  pruning labour availability
Ce asswied economies and diseconomies

Section 5.2 is concerned with four typical fixed resource combin-
ations operating up to their maximumm capacity. Short run average
cost curves are derived for three distinct vine yield levels. The
brealccven acreage is shown when vine fruit yields, farm fruit prices,
percentage of export fruit obtained from a given crop and degree of
utilination of the fixed resources are all varied for each of the
specified farm sizess Short run average cost curves are derived far a
hypothetical situation where extra diseconomies are included. Possible
cconomies and diseconomies that are not included in the e conomic-
cngineering models are listed and briefly discussed.

Section 5.5 is concerned with several special agpects. The
comparative profitability of the selected combinations of fixed
resources is shown when ' off fa:m’pacldng and grading is assumed less
efficient than 'on farm' packing and grading. . Cost curves are derived
for a situation when casual labour for pruning is assumed unavaileble,
Pest spraying carried out by helicopter is briefly discussed and a hypo-
thetical mechanical pruning situation is developed.
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5¢2 Cost=Size and Profit-Size :felationships for Farm
Sizes I, 1T, IIT and IV

5.2¢1 Key sssumptions pertaining to the derivation of
SeR.A.C. curves for Farm Sizes I, IT, III and IV,

TATLL 51 Descrintion of the combin2tions of fixed resources
represented by Farm sizes I,IX,III,and IV,

Number of Standard 4 Packing and First
Permanent Equipment Grading Limiting
Farm Size Labour Units Combination Facilities Resource
I 1 1 'off farm' Tractor during
harvesting
i 1 1 'on farm' Packhouse capacity
IIT 2 1 'off farm' Tractor during
harvesting
v 2 1 'on farm' Packhouse capacity

5.2¢1e1 Yield levels used (1b of fruit picked per vine)

Low Yield = 90 1b
Medium Yield = 120 1b
High Yield = 150 1b

It should be noted that pounds of fruit picked per vine is synormymous
with production per vine. '

S5e241e2 Pacling and Grading Facilities

"Off farm" facilities are assumed to be in the form of Installation
P IIL (see pagel73 for details) operating at 90% (573 tons) of its
seasonal capacity situated at a distance of 10 miles from the farm,
"On farm" facilities are assumed to be those of Installation P I
(see page74 for description). "Off farm" packing and grading costs
are assumed to be a. linear function of fruit tonnage picked whereas
"on farm" packing and grading costs are not. (see Fig 5.1).

% See page1S7 for description.
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Fig 5.1 Cost to the farmer for packing and grading.

Farm sizes I and III 'off farm'
Farm sizes II and IV 'on farm'
1
Marketing
Cost §
1501
per ‘Ton
1
1307
1101 'off farm'
904

0 20 T 50 ' N " 100

Tons of fruit packed and graded
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5¢2eled Limiting Resources

Harvesting operations are assumed to be confined to a limited
time period in which one tractor must transport all the fruit picked
from the orchard to a particular place on the farm, whether it be a
piclyp point for a truck, or a packing and grading installation.
Depending on whether the farm has "on farm" or "off farm" packing
and grading facilities, the full bins are either placed on a conveyor
belt to await emptying "on farm' or removed by truck "off ferm' ., Farm
sizes T and IIT are assumed to have unlimited packing and grading
facilities and the first limiting resource for them is the tractor
haulage capacity during harvestinge Farms II and IV have limited
packing and grading capacity and this cepacity is the first limiting
factors TFor any specified yield,arm sizes I and III have the same
cut=off acr eage* and Farm sizes ITI and IV have the same cut-off acreages.

542.1.4 Seasonal Labour Requirements

For the average cost curves shown in Figs 5.2, 5.3, 5.4, 5.5, 5.6,
5¢7 and 5.8, unlimited seasonal labour is assumed to be available if
required for summer pruning, winter pruning and harvesting operations.
This is a reasonable assumption because a large mumber of housewives
are employed for irregular hours by many orchardists during 2-3 months
of the year. (This assumption is partially removed in Section 5.3
of this chapter).

S5¢241led IBeonomies and Diseconomies operating in the Average
Cost Curves shawn in Figs 5.2 to 5.8 (inclusive).
a. Technical = the "off farm" packing and grading is assumed
more efficient than the "on farm" with a consequent decrease
in costs.
be liconomies due to proportionality relationships inoreasing the
utilization of the sets of fixed resources by addition of
variable resources (acres of vines) results in decreased

average coast per ton of fruit.

#* The meximumm acreage a specified set of fixed resources can
handle, : '
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Average
Total
Cost (s)
Per Ton
of Fruit
Produced

200

180

160

1]

Fig 5.2 Average cost curves for Farm
sizes I,II,III and IV assuming
a yield of 901b per vine.

III

Acres of Kiwi Fruit vines
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Fig 5.3 Average cost curves for Farm

sizes I,II,III and IV assuming
a yield of 1201b per vine.,
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Fig 5.4 Average cost curves for Farm
sizes I,II,III and IV assuming
§ a yield of 1501b per vine.
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Ce Diseconomies due to gréa‘ter aggregation of resources.
The "on farm" pacldng and grading installation has increas-

ing average cost per ton "beyond 120 tonse
5e¢102 Discugsion on I'igs 5.2, 5¢3 and 5.4.

These average cost curves were derived with the assumption that
casual labour is available at the required periods of the year (summer
pruning, winter pruning and harvesting). Seventy percent of the fruit
which is produced is assumed to be export grade, twenty-eight percent
local or second grade and two pcrcent rejected and dumped.

A1l the curves are 'L' shaped because proportionality economies
are the main influence with increasing utilization of each set of fixed
resources. The long run average cost curve for each yieldJcondition
is given by Form size I, (see Fig 5.8) this being predictable since it
incurs the lowest fixed cost, and the variable cost per acre of vines
per yea:'c is constant for all farm sizes for any given yield., Tarms II
and IV incur a slight cost increase per ton of fruit beyond a 120 ton
farm output because of the extra cool storage and transport assumed
necessory, consequently they begin to plateau off very sharply just as
their cut=-off point is approached. This is especially evident at the
lower yield condition of 90 1lb/vine. The cut-off points for all
farm sizes depends on yield, therefore, the higher yield curves show
cut-of'f" points at lower acreages than the lower yield curves. The
short run average cost curves for Iarm sizesg II and IV are just
bepginning to plateau off at their cut-off points, but the cost curves
for Tarm sizes I and IIT plateau at approximately 50 percent of fixed
resource capacity, therefore it appears that it is more important for
the farms with paclking sheds to achieve maximum capacity than those
without.

The lower the yield per vine the higher the variable cost per 'i:on
of fruit produced, causing aslower rate of decrease in average cost per
ton with increasing utilization of the fixed resources. This is
because plant fixed costs, orchard fixed costs, and pre~harvest variable
costs are independent of yield, i.e. constant for any given acreage and
farm size and only harvest variable costs are constant per ton of fruit.
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AMverage Cost (§) per Ton of Fruit Produced for Farm Sizes
I, JI, I1II ond IV at Selected Acreages and Yiclds,

Farm  Acreape:
Size 4
B 116 o4
1T 48542
ITT 57547
v 65246
I 5435406
I 39547
ITI 46540
v 515.6
I 29543
LY D542
11T 592 48
Iv 45146
DeZe2el

52747
37048
45549
485.1

2751
30642
356 ¢4
58745

24340
26641
3060
329.3

10

26645
289.1
52064
3511

25048
24642
26946
28540

20744

21840 -
237.0

247.8

Toble 542 discussion

18

23309
242,9

_ 252.8
26940

2057
21040
220.0
225.0

187.2
29343
198.6
2047

At cut
of'f’
Acreape

204:,0
23349
20844
239.5

18645
20443
191.00
215.0

17342
19543
17845
204,7

(Acres)
(66)
(30)
(66)
(30)

(50)
(24)
(50)
(24)

(40)
(18)
(40)
(18)

Table 542 compares efficiency from the country's point of view and

not profitability from the farmer's point of view.l

The average cost

per ton of fruit produced anpears to be more sensitive to proportionate

chanres in yield than acrease,

Diff'erences in averapge total cost per

ton between different farm sizes are more pronounced at low yields and

low acresses, but at higher ylelds and higher acreages the differences

become conslderably less sipnificante.

T+ This is adequately covered by Cartwright

(15)
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Average
Total
Cost (s)
Per Ton
of Fruit
Produced

200 -

180 +

160

|

Average cost curves for Farm
sizes I,II,III and IV
assuming a yield of 150lbs
per vine.
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1
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Fig 5.6 Average cost curves for
F arm sizes I,II,III and
IV assuming & yield of 120l1bs

per vine.

Average
Total
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Per Ton
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Fig 5.7 Average cost curves for Farm
sizes I,II,III and IV assuming
s a yield of 901bs per vine.
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5425 Discussion on I'igse 565, 5.6 and 5,7,

These cost cuwrve groups show the relationship between the
average cost per ton of fruit micked and production (long tons).
Any selected tonnage on a cost curve is equivalent to a specific acreage.
Entrepreneurial income (i.ec. profit) may be determined directly
from these curves for any given tonnage (or acreage) by subtracting
the cost per ton from the farm price per ton at the selected tonnage
and multinlying the result by the mmber of tons. Cut-off points
for Farms II end IV at all yields are determined by the packing shed
capacity, whereas cut-off points for Farms I and III at all yields are
determined by tractor capacity at harvesting time, Slight differences
in cut-off points for the same farm sizes under different yield condit-
ions are due to the indivisibility of the variable resources, i.e.
partial units of vines have not been added in order that maximum
tonnage be reached.
Once again, the cost curves are 'L' shaped since no significant
diseconomies with increasing utilization have been incorporated.
For each selected yield condition the short run average cost curve for ‘
Farm size I is also the long run average cost curve. Lower rields
result in hipher short run averape costs for all farm sizes, and this
~is more marked at low utilization of fixed resources. Farm sizes
IT and IV operating at full ca‘paci‘cyz approach closely the average cost
per ton of fruit picled achieved by Ferm sizes III and I at full
capacity, but the average cost per ton does not vary significantly
between 50 percent and 100 percent capacity for the latter farm sizes
but it does for the former two.

2. Tull capacity = cut off point.
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Average
Total
Cost(s)
Per Ton
of Fruit
Produced

200

180

160

Fig 5.8 Average cost curves of Farm size

I assuming yields of 901b,1201b and

1501b

These curves are

the Long Run Average Cost Curves
for Figs 5.2,5.3 and 5.4
respectively.

1501b

901b

24

Acres of

36

Kiwi Fruit vines .

48

60
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De244 BSelection of Farm Size and Acreage on the Pasis of

the Cost Curves shown in IMigs 5.2 to 5.8.

Farm sizes I, II, III and IV were selected as representative of
the fixed resoﬁrce combinations within the industry. Under
the prevailing assumptions the industry should select Farm size I,
operating with twenty to thirty acres of vines. However, the
advantage of this farm size over the other farm sizes is small in
this acréage range and many other factors should be considered as well.

The choice of one or two permanent labour units is only important
vhen the acreage of vines is below approximately 15 to 20 acres, amd
above this the averape cost per ton for all selected yields does not
differ significantly. Two permanent lebour units would probably be
better at the higher‘ acreages because of such factors as increased
overseeing of hired labour, more flexibility in carrying out such
operations as pest spraying and ge.nerally sharing the managerial
tasks which would more than compensate for the increased fixed cost.
Farms where permanent labour is pgreatly underutilized,could charge
the owner-operator cost on an hourly basis and take part-time work
during slack periods in order to decrease the average total cost per .
tone

Under the prevailing assumption regerding comparative cost of 'of f
farm' packing and grading and 'on farm'packing and grading, for any given
yield, acreage and percentage of export grade fruit, it is cheaper
for a grower to hire packing and grading facilities. This is especially
so at low acreages, but at higher acreages this is less pronounced.
(Table 5.2). However, the advantages and disadvantages of a grower
ovming a packing and grading installation depend upon many intangibles
- at this point in time (1972). The main factors being the availability
of labour in the future, and the relative efficiency between 'on farm' »
and 'off farm' installations. A grower would certainly not be advised
to install his own packing and pgrading facilities for less than 12-15
acres of vines, Farm sizes II and IV would have more flexibility
during the critical harvest period than Farms I and III since they could
pick and pack at the most suitable time for their fruit, whereas with
centralised packing and grading facilities growers may have to pick
. within a certain period or at a specified reate per day to fulfil their
daily contracted quota. In the model used

. 'On farm' Farm sizes II and IV
'off farm' Farm sizes I and IIT
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the short run averace cost curves for .all ferms and all yields
tend to plateau out at between 20 and 30 acres of vines, consequently
from the nation's point of view this is the desired acreage range in
which all farm sizes should operate.

L]
5.245 DBreakeven Acrecage.

Table 5.3 gives the breakeven acreage for Fsrm sizes I, II, III
and IV. The acreages are expressed as lying between specifiied
multiples of 2 because the basic unit of vines used in the economic
engincering model is 2 acres, The following three parameters are

used in order that a range of possible situations are covered:-

1. Farm price for fruit
2. Percentage of export fruit obtained

S« Yield of fruit per vine
5¢205¢1  Tarm Price Levels Used

Low (L) 1.5 per export tray (g0.175 per 1b)
#0.05 per 1b of second grade fruit

These are very pessimistic prices
Medium (M) $1.80 per export tray (g0.21 per 1b)
g0.075 per 1b of Second grade fruit

High (u) #2.2 per export tray  ($0.26 per 1b)
#0.10 per 1b of Second grade fruit
These prices are approximately those currently operating.

542052 Three Grade Percentage Combinations Used

% Export % of Second Yreject (unsaleable)

Grade Grade
Combination 1 90 8 2
Combination 2 70 ) 28
Combination 3 50 48

#* Acreape of vines when Total Cost = Gross Revenue
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TAELE 5,3 BREAKEVEN ACREAGES.
9073 of Crop Export Grade | 70f% of Crop Export Grade 505 of Crop Export Grade
price i
vine level
yield H M L H M L H M L
Tarm 150 1b 0-2 2-d Qi 0-2 2-4 ) . 24 Dl pr
s 120 1b 0t 0t 2-4 04 9-4 46 2-4 46 6-8
+ 90 1b 2-4 2t 4-6 ) 4-6 6-8 4-6 6-8 10-12
Tarm 150 1b 04 2ut Omd Dt P 4-6 24 4-6 6-8
ize :
g 120 1b 8-4 24 46 2-4 6-8 0-4 46  8-10
90 1b 2=t 4-6 6-8 4-6 4-6 8-10 4-6 6-8 14-16
Ferm 150 1b 2t 2-4 4-6 2-4 46 6-8 Ot 4=5 8-10
El‘;a 120 1t 2t 4-6 6=8 4-6 46 6-8 4-6 6=8 10-12
90 1b 46 6-8 8-10 46 6-8 10-12 6-8 8-10  16-18
Farn 150 1b 2-4 46 45 2=4 4B 4= 4= 6-8 8-10
511{56 120 1b 2-4 4-6 68 46 6=8 8=10 46 8=10 12-14
%0 1b 46 6-8 10-12 6-8 8-10  12-14 8=10  10-12. 22-24




90
5.2.5.5 YlCldﬂ per Vine Used

90 Ib of fruit per vine
120 1b of fruit per vine
150 1Ib of fruit per vine

5e2eHe4 Discussion

The breakeven acreage ranges from 0-2 acres for Farm size I, price
H, 905, export grade fruit, and 150 1b yield, up to 22-24 acres for
Farm size IV, price L, 50f5%. Exnort grade and 90 1b yield. This
wide rangé shows that with the combination of low price, yield, and
export grade percentage, farms with less than approximately 10 acres
of vines are unlikely to be an economically viable proposition. I"II{::ﬂ.-.rcver
with the high price level operating cven farms with very small acresges

of low yielding vines can achieve a Total cost Total revenue and remain

economically viai:le .
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5¢246 Some Possible Factors that Could Cause Diseconomies

with Increasing: Acreagee

In the following section some possible diseconomies not included
in the cost curves clep-ic-terl in I"igse 5e2 to 5.8 and which might occur
with a larnse acreage of vines being combined with a given set of fixed

resowrces are suggested and incorporated in the model and the resulting
cost curves showne

De6e2el T'actors that are Assumed to cause Diseconomies

with Increasing Acreage

(2) hen a grower depends upon seasonal labour to carry out pruning

and harvesting, then with increasing acreage an increasingly large
labour complement is requireds A situation may arise where inadequate
skilled labour is svailable, resulting in incorrect or inadequate pruning,
(b) The economic engineering model assumed a constant managerial input
per acre right un to the cut=off point, however, in real life managerial
ability varies considerably between farmers and the imput per acre would
probably decrease as vine acreage increased.

(¢) There are some seasons when the fruit may reach the optimum stage
for picking for only a short period and consequently the picking, packing
and storage operations camnot be pcrformed before the fruit has passed
this optimum point, resulting in higher nercentage of second grade fruit
and wastape.

(a) On larper acreages, the effects of pests may be more severe since

it would be harder to mcet the timeliness requirements of spraying

(ieee it could require a week to spray 30 acres because of delays due to
weather holdups).

De2e662 Quantification of the Diseconomies

The hypothesis is that the cumulative effect of these factors acts
as a yield depressant, inoreasing with each additional acre of vines
conbined with the fixed resowces. Thoush quantification of this yield
depression is highly speculative and hypothetical a 2.5 1b fruit
decreanse per vine for each acre increase of vines has been used to
derive a short run averapge cost curve for each farm size. On this
basis Fig 5.9 has been derived,
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TADLI He4
Optimum acreage of vines for TFarm Sizes I, II, III and IV

- with quantified diseconomies of acreage.

Term Size Optimm Acreage of Vines
T 18
IT - 20
II1 - 22
v 23

With diseconomies of acreage incorporated into the model the
optimm and maximum acreage no longer coincide because the marginal
cost per ton exceeds the average cost per ton before the cutoff points
are reached.

Fige 5.9

Average cost curves for

Kiwi IF'ruit Farm sizes I,
II, III, IV with incor-
poration of yield

depressant effects with

increaging acreage.

Average
Total i
Cost (SJ
per ton L4
of fruit 900 } m
produced
180
160
9
L 1 L) A - | i 1 |
0 4 8 12 16 20 24

Acres of Vines



93

5e2¢7 Other liconomies and Diseconomies.

Specific examples of diseconomies and economies of size not
included in any of the above cost curves but which may occur in the
production section of the industry are listed below,.

(a) Iconomies from buying larger quantities of imputs, e.g. larger
trade discounts, by nui‘chasing direct from a wholesaler or the factory.
(b) Economies from marketing advantages due to special contracts
resulting in a h.:i.p;hcr farm price, e.ges An exporter may be able to fill
a complete order involving hundreds of tons from one orchardist thus
reducing his costs, which may be partly reflected in his paying a
higher farm price.

(¢) Advantage created by common ownership of farm and non-farm
business, or congiomerate business, e.g. Turncrs and Growers ownership
of a large orchard with resultant reduction in management supervision
and business overhead for both businesses.

(a) Out of season use of -permahen'b labour. Orchards with a large
complement of machinery snd a large acreage of vines but only one or
two permanent labour units would have enough ennual maintenance to
fully utilize the labour during the slack periods of the year.

(e) 1ulti-product farning economies, e.g. Growing crops that utilize
the fixed resources during the slack periods of the year. .
(f) Pecuniary economiess Very large farms could employ capital and
credit procurement specialists to obtain the use of large amounts of

finance at a lower coste
5.3 Special Aspects of Profit-Size and Cost-Size Relationships

503s1 Comparative Profitability When Off Farm Packing and
Grading TFacilities are less Efficient than On Farm

Facilitiese.

Cost curve groups shown in Figs 5.2 to 5.9 inclusive were developed
with the assumption that 70% of fruit is export grade. A possible
situation that may arise in the next decade was postulated by Hamook5

J¢  Packing shed equipment Engineer from Tauranga.
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who sugrested that centralised pecldng and grading facilities would
recover a lower percentage of fruit for exnort compared with the
smaller grower owned and operated facilities. His reasons for this
suggesﬁion were:

(a) L0, T praders are mechanically less accurate than orbit graders
and therefore would have to recover a lower proportion of export fruit
to ensure that the required standard is maintained.

(b) Lower labour efficiency in large packing installations.

(¢) lore fruit wastage due to extra handling.

A figure he sugpested for export recovery was 50% since this was
Imown to occur overseas for same centralised paclking and grading
installationse : '

A postulated and hypothetical profit profile analysis has been
developed and presented in tables 5.6, 5.7, 5.8

4, TPood Marketing Corporation of Americae



TATLIL 546

Profit (#NZ) for Selected Vine Acreage and Fruit Price
Levels for Form Sizes I, II, III and IV.

Assumptions:

90 1b of fruit per vine

9%

Parm sizes IT and IV recover 707% of fruit

for exporte.

'arm sizes I and IIT recover 505 of fruit

for exnort.

Farm Size
4 10 18 30

¢ -273 6 15269 27904
~1859 2878 8127 16001

~3205 -496 2070 5906

=445 8731 19897 36031

II -2213 4311 1194 22772
=3639 746 5524 12075

P 3473 4139 13560 26194
5060 172 6418 14292

~6406 -2707 361 4196

~3809 5616 27534 33668

o ~5576 1196 9579 20409
~7003 -2370 3161 9712

5eH #2+2 / Export Tray, #0.1/1b for local grade

M #1.8
L #1.5

0.075 " n
0.05 n n

"



TATLE 5

o7

Trofit (#'2) for Selected Vine 'creages and Fruit

Frice Levels for Form Sizes I, II, IIT and IV,

Acsumtions:

120 1b of fruit per vine
"aym sizes IT and IV recover 70/ of fruit

for exporte

T'arm sizes I and III recover 5005 of fruit for

CIPOYGe
Aeres
Torm Size Frice of ,

Level vines 4 10 18 24
N 1570 11287 25287 50268
I ™ -504 6102 13955 19845

L 2262 1706 6041 9268
H 1817 14224 20809 40743
II M =493 8449 19414 26883
L -2356 3790 11028 15701
H ~1650 8745 21595 52767
IIT » 5704 3560 12263 20324
L 5462 -856 4349 9747
H 1383 11682 28117 39052
v - ~3696 5907 17722 25192
L -5556 1248 9336 14010




TABIE 568
Profit (@V7Z) for Uelected Vine Acreages and I'ruit
Price Levels for Farm Sizes I, II, III and IV.

150 1b of fruit per vine

Farm sizes II anrd IV recover 70/ of fruit
Tor exporte

Assumptions:

T'arm gizes I and III recover 50/ of fruit

for export.
Acres
Farm Price of _
Size Level ines 4 8 10 18

H 34533 12,040 16,042 31,853
I M 940 6,855 9,561 +20,188
L -1,258 2,828 4,065 10,295
4,229 14,977 10,099 39,828
II 1,341 9,202 12,880 26,838
- 988 4,545 7,056 16,354
H 333 9,212 13,604 30,170
TIT " -2,260 4,027 7,123 18,505
L -4,458 369 1,627 8,612
H 1,029 12,149 17,661 38,145
o ~-1,859 6,374 10,442 25,155
-4,188 1,715 4,618 14,071
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Fig 5.10 Profit curves for Farm sizes III and IV when
the 'off farm' installation achieves 50% export
fruit packout and the 'on farm' installation

achieves 70% export fruit packout (yijeld 901b/vine)

IV high price : " B
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III low
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Sedelel Discussion on Tables Se5y 5.6 and 5.7
L] ,
The 2065 difference in recovery of export fruit between on farm
and.off farm'packing and grading installations has tended to reverse
the advantapge 'arm sizes I and IIT enjoyed over Farm sizes II and IV
in Section 5.1. FEven with ten acres of vines at each price level,
Tarm sizes I and ITI achieve a lower total profit than Ehrm-sizes IT

and IV respectively.
5e95.1.2 Discussion on Fig 5,10

Fig 5.10 shows the profit per ton of fruit produced plateaus out
at aproximately 30 acres of vines for both Farm sizes and price
levels selecteds It also shows that at this acreage the diffeerence
in profit per ton between Farm sizes III and IV is avproximately $45
at the high price level and 30 at the low price level.

5¢d0.1led Conclusion

Averape costs per ton and consequently farm profits are very
gensitive to the percentage of export fruit a packing and grading
installation achieves.

5342 Effect on the Average Cogt Curves when Casual Labour for
Pruning is Unavailables.

503241 Key Assumptions

Four farm sizes are operating but differing from Section 5.1
with the sssumption that casual labour is available only for harvesting
activities. This is considered a less realistic situation than in

section 5.1 and consequently will not be treated in the same depth.

MASSEY UNIVERSITY
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TABLE 549
Description of Farm sizes V, VI, VIII and VIII

Packing
No. of Standard and
Permanent Equipment Grading
Farm Size Laboux Url;i.'ts Combination TFacilities Iirst Limiting Resource
v 1 ' 1 '0ff farm' Labour (between mid-Nov
‘ and 28th I'eb,
I 1 1 'On farm' Labour " * "
VI:[I:I 2 1 '0n form' Lebour " " O
VAIL v 1 'On farm' Labour " L "

The cut=off point for each short run average cost curve is where the
permanent labour reaches maximum capacity. The period between mid-lTov-
ember and February 28th is the most active period with regard to mowing
and pest spraying whilst summer pruning must also be carried out et this
time as wells This limits one labour unit to approximately 7 acres of

virles.
5ede262 Discugsion

Fig 5.11 shows the long run averare cost curves for these IMarm

sizes for yields of 90 1b per vine, 120 1b per vine, and 150 1b per
vine, The curves are scalloped in form because of the assumption that
no casual labour is available for pruning operations, consequently when
extra labour is required, a permanent labour unit must be added, which
causes the averapge cost per ton of fruit picked to rise immediately,
and which only slowly falls as the extra permanent labour unit is
increasingly utilised. |

Fip 5411 cost curves show that it is important to fully utilise
permanent labour units and that the average total cost per ton is hiphly
sensitive to variation in yields The one man farm operating at maximum
capacity shows a P75.00 difference in Ac/frozf picked between the high
yield condition (150 1b /vine) and the low yield condition (901b /vine).

¥ Average cost per ton



Fig 5.11 Long Run Average Cost Curves when hired pruning
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There is approximately the same variation for the two man form operaving
ot maximmm capacity;¥65 difference between 901bs/vine and 1501bs/vine,

TABLE 5610

Average costs (F) per ton of fruit produced for selected acreares

Yield Acreage
1L /vine of Vines 2 4 6 8 10 12
90 602,.6 41644 5877 36249 32004 202,1
120 54647 54341 275.1 302,1 269.62 248,15
150 453,55 295.3 242,9 262.58 237,11 221,09

5e9s2e3  Conclusion
‘then casual lsbour is unavailable the sverage cost
per ton of fruit produced will be relatively high unless a
farm uses its available pcrmanent labour to maximum capacity. At
current prices, lhowever, profitability is not seriously affected by
significant lsbour under utilization sbove 10 acres of vines except

in the low yield condition.

5¢5¢3 An Liptimation of the Lffect on Cost-Size Relationships
with Inclusion of Mechanical Pruning.

' Hededel Introduction

At the present time almost a1l pruning is done mamally and
therefore requiring a large labour input per acre of vines during
apecific 'neriod.s of the year. Vinter pruning must be completed within
an roximately 27 months (mid June - 24th August) whilst each vine requires
pruning approximately thrce times between mid-November and 28th February.
Discussions with growers showed that pruning is one of the most crucial
operations performed during the year and if incorrectly carried out,
depressed yields resulteds The possibility of non-selective
mechanical pruning was not even considered by the vast majority of
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frovers, however one mover in Kerikeri interviewed by the author
claimed to. have considcrable succcess with mechanical pruning, IHis
vines were approximately 25 yvears old, very big and were hopelessly
out of control when he acquired theme  After initially cutting back
the vines with a chainsaw he now has them non-selectively pruned with
a2 hedgecutiter once per ycar. These vines each produce amproximately
60011 of fruit ammually which is mainly due to the vine size, but it
stlll 2 pears that mechanical pruning was not a mreat yield depressant,

Iiechanical pruning of vines would simolify the manngement of Kiwi
Truit farms, especially those with large acreapges in the Bay of Plenty
because it would no longer be necessary to employ and oversee a semi=
skilled scesonal labour force which is likely to become a restricting
resource as an increasing mmber of farmers compete for ite.

Assuming that mechanical pruning is a gross revenue depressant
pcr acre of vines, eithcr by decreasing yield per vine or decreasing the
percentase of exnort grade fruit per vine, or both, then it is only a
feasible alternative if the decreased revenue is more than compensated
by the decreased nruning coste The feasibility of this alternative is
investipated with the use of several average cost curves derived from a

hypothetical situation,
5e90242 lley Assumptions

Yields of 50lb, (O1b and 901h of fruit per vine are used. Assume
that 70,5 of the fruit produced (picked) is export grade, and that there
ore 260 cxport trays per ton of exmort grade fruite TI'ixed resources are
onc permanent labour unit and the standerd equipment cambination, and the
marketing costs ig the same ns that of Tarm Sizes I and III (see page?S).
In this sitie tion the faxmer employs no labour for pruning.. Pruning
cost per unit of vines is #5344 per yeor when the farmer employs labour to
bn:rry out thic operations T'or mechanical pruning 51.966 per year is agsumed
cogt .per unit. -

The limit of viﬁe acreage is still governed by the tractor capacity
during horvesting for the 90 1b/vine yield but with the lower yields of
301b and 601b, the tractor capaci‘l:;y during December and Jamuary required
for mowing, pest ond weed spraying becomes the first-limiting fixed

rcoourcce

6e Ueec Appendix A2 for estimation method.
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Fig. 5.12 Average Cost Curves for Farm size I when lMechanical
Pruning is adopted.The average cost curve for this
Farm size operating with manual pruning is shown
for comparison.

5001
420r
Average
Total :
Cost s sanl 301b/vine mech. prun.
per Ton
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Produced
2601 .
601b/vine mech. prun.
901b/vine man. prun.
180 901b/vine mech. prun.

Btend et I
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0 16 32 a8 64 ~ 80 96 112

Acres of Kiwi Fruit Vines



TADLE 5411

105,

Limiting resources alt the three selected yields

Yicld (1h/vine)

Ilaxtimum number of Acres

Liniting Tixed Resgoiace

Tractor at harvesting
Tractoar during Jan

Tractor during Jan

Average costs (§) for selected vine acreages and

90
60
50
TABLE 5412
Yield Acres of
1b/vine Vines 8
90 315
6O 402
20 696
TADLE 5013
Breakeven acreages
Yield T"arm
1b/vine price
#/ton 463
20 L4
60 6
30 18.8
Discussion

5.5.:5.5

selected yields

20

226
303
454

375

443
942

195
260
405

Bed
16

Never

I'rom Tables 5412 and 5413 it is evident that yield is the critical
parameter, If 90 1b/vine could be obtained with this method then

mechanical pruning could be a feasible concepte

However, current

opinion concerning mechanical pruning is that this yield would be hard
to achieves A yield of 601b per vine would still enable a 30 acre
ferm to operate economically, but the 301b/vine yield would not achieve
of a profit for even the largest farm at the low price level,



edel A comparison of Contract Helicopter Spraying for Pest
Control end the Owner-Operator Carrying out the lest
Control with his own Blast Sprayer Unit.

Bedehsl Introduction

The widespread uses of cont[‘actvspraying by a helicopter was
sugcested as a more efficient method for the industry as a whole and
for most farmers individually, compared to the typical owner-operated
blast sprayer operations This section investigates this supgpestions

S5e9e4e2 Key Assumptions

Pesticide costs which are common to both methods have been
excluded. .
Method 1, Blast sprayer, owner-operated application
Cost f:ler unit of vines per application (g)

* Labour 1.3
Tractor 34605
Sprayer 2001

5+456

Assume five applications per year
Variable cost per unit per year #27.28
Pixed cost per year (Blast Sprayer only)
Interest 155.4
Depreciation 241,42

Insurance 6,6
Total I'ixed Cost per 403,48
year
llethod 2. Helicopter pesticide application # per year
Quoted at between F12/unit of vines per
application 60400

and $10/unit of vines per application 50400

7« The author was unaware of any contract blast spraying services
being availsble in the Bay of Plenty at the time,

8 These quotes were given on the bagis that a helicopter had at

: least 100 acres of vines to spray at one time, If a farmer
hired a helicopter to spray a small acreage, the rate would pre-
sumably be considerably higher.

106
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*
Cost $
Per
Year
Per
Farm

3000

Fig 5.1% Comparison of Helicopter Pest
Spraying and Owner-Operator
Blast Spraying
Helicopter
$6 /acre ~application
200 oF
Helicopter
$5 /acre '
per application
1000,
Owner-Operator
Blast Sprayer
! 1 I | ' | N i 1 L 1 1 ' i 1 1 1 1
0 8 16 24 32

Acres of Kiwi Fruit Vines

4
Costs common to both methods are excluded.
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Hededed Discussion and Conclusions

At 36 per acre per application the helicopter method is cheaper
un to annroximately 20 acres of vines compared with the owner-operator
blast sprayer methods At $5 per acre per application by helicopter
it is cheaper up to avproximately 26 acres of vines compared with
grower owned blast sprayer methods Therefore it appears that for the
vast majority of formers it would be much cheaper to hire a helicopter
for pest spraying than to own and operate their own blast sprayer.
Spraying is considered a messy, unpleasant task by most growers so
that even if helicopter spraying does result in slightly higher costs
it would still appear highly attractive. Even though helicopter
spraying is more. expensive for farms with more than 26 acres the
increased cost is not large compared with the expected Farm profits
and would still be well worth considering, e.ge a 50 acre farm would
incur anproximately 500 extra costs for the @per acre helicopter rate
and apnroximately g350 extra a the g5 per acre rate.

504 Summary and Conclusions of Chapter 5.

Investigation of cost=size and profit size relationships were
carried out using economic engineering models.
Cost curves were derived for several likely resource combinations.
Because of the current high prices for export fruit, efficiency on
the farm is not crucial from the farmers' point of view at the present
time and even very small orchards would be economically viable. The
analysis showed, however, that there are significant cost reductions
posasible up to about 20 acres of vines for all combinations of fixed
resources useds Average cost per ton of fruit marketed was more sens-
itive to yield per vine thaon to the degree of utilisation of the set
of fixed resources and this was more pronounced at low utilisation.
Differences in average cost per ton of fruit picked, between farm sizes
for any given yield were more pronounced at low acreages. Irofits
seem to be quite sensitive to yield, acreage, percentage of export
prade fruit and fruit pricess A farmer with a small acreage but high
yield and percentage export grade could do just as well as one with a
larpe acreape and low yield. A low fixed cost is an obvious start for
ensuring a profitable enterprise and this would mean having as small a



109

fixed plant as possible, eefe one permanent labour unit, plus the
standord equipment combination. This could be reduced even further

by employing a helicopter to pest spray therefore dispensing with the
need for a blast sprayer. Ownership of a large set of fixed resources
(eege Farm size 1V) can be rationalised by a risk aversion policy and
the position of high flexibility, i.es a farmer can choose his own time
for any specified operation to fit each season's particular requirements.
Because of the seasonal nature of the labour requirements of the crop
it does appear ummecessary for more than one permanent labour unit to be on
a Chinese Gooseberry farms Two permanent labour units could be
Justified once the farm size and acreage is large, and even though there
is an excess labour capacity for the greater part of the year, the farm
management may be possibly more efficient.

Concluding Remarks (J.F.E. p 753 1970 Vol. 52)

"Factors such as uncertainty, managerial ability and the tax
structure may be more important in determining whether or not a farm
operator should increase the size of his farming opefation,than
economies of size, Increased farm sizes may be due to the attraction
of increased net incomes and completely independant of changes in unit
costs."
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CHAPTER VI

MARKETING OF KIWI FRUIT
Gol. Introduction

In this chapter the marketing process of Kiwi Fruit is outlined
and with the aid of an economieg of size analysis some solutions are
suggested to. the following questions:= .
1le Is there a necd to assemble export fruit at central points for.

packing, grading and inspection?

2. Is there a need to have an authority to co-ordinate consigmments
by exporters or should a mrkeﬁng board be set up far wider pur-
poses?

642 The Kiwi Fruit Marketing Process
6e2e1 A Definition of Agricultural Marketing (Kohls (18) )

"llarketing is considered to be the performance of all business
activities involved in the flow of goods and services from the point of
initial agricultural production until they are in the hands of the
ultimate consumer,"

The marketing process can be divided into two distinct parts,
one part constituting exchange activities (buying, selling and title

transferring activities) which co-ordinate the series of events in the
mar]cet_:i.ng processse The other part constituting the physical handling

of poods, (transportation, packing, grading and storage) in the series

of exchange activities.
66242 larketing Structure of the Kiwi Fruit Industry.

The Kiwi Fruit industry is based almost entirely on the sale of
fresh fruit in New Zealand and overseas. The fruit is of a perishable
nature and subject to wide variations in size and shape, both between
fruit varieties. and within fruit varieties, consequently the fruit must

be graded, packed in protective containers and then stored within a given
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temperature ra.nge.l It travels by several different exchange
pathiays and physical handling pathways depending on the ultimate
consumer location and the form in which the fruit is sold (loose pack,
pre=packed, canned etc.).

6e2.2.1 Ilixchanpge Pathways

(a) Local liarket Fruit

Mpproximately one third of the total New Zealand production is
exported at vresent, most of the remaining two thirds being sold on the
New Jealand market, and the balance being processeds Fruit sold on the
New Zealand market is usually sent by the grower to a fruit auction
where retailers effect purchases The grower sometimes sells direct to
the consumer (gate sale) or he may have a forward contract with a
retail outlet, consequently byupassing the auction system.

(b) Export Fruit

Ixport fruit is involved in a greater number of transfer activities
compared with local market fruits The current trend is for the
exporter to purchase the fruit at the farm gate subsequent to the
packing and grading operation, though some exporters act only as agents.
The exporters either imve a forward sale contract with an overseas
wholesaler, or the overseas wholesaler acts as an agent. The overseas
wholesaler sells either by auction ar forward sale contracts, to the
retail outlets, usually large supermarkets.

(¢) Discussion and Some Problems
(i) Until recently no more than a handful of orchardists produced Kiwi
Truit exclusively. Kiwi Fruit were usually one of several crops being
produced on any one orchards Due to the relatively small quantities
produced by individual Kiwi Fruit orchardists, New Zealand exporters
are farced to aggregate many small purchases from different orchards so
that an overseas consigrment for a specific variety and grade can be
fillede However, with the inoreasing mumber of specialised Kiwi Fruit
farms this will occur less often in the future.
(ii) Many of the smaller orchardists prefer to sell all their fruit on
the New Zoaland mevket because of the extra capital outlay and effort
required for pgrading and packing export fruit. It follows that if
suitable facilities (centralized) were available to them a large

1. See (17)



Fig 6.1
Marketing exchange pathways of Kiwi Fruit.

Thickness of arrows indicates approximate proportion of total
New Zealand production moving by that pathway in 1971. .
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unfanped source of export quality fruit may be secured.
(idii) One exporter who has shown considerable energy and skill in
promoting and selling IHGwl Frult considers that the fruit should be
sold by forward contracts onlyz, since he regards the auction system
as a channel for non-lwaury surplus fruit ', an image which is being
vigorously resisted by the Industry.
(iv) Although the exporting of this fruit is formally unregulated,
care is in fact being talien by the current exporters not to oversupply
any region with fruit in order to keep prices buoyant and to avoid
clashes between overseas wholesalers.
(v) ‘orking canital is a problem for the export sector of the industry
at pregent, and producers have tended to sell to the exporter who
offers the quickest payment arrangements. However, these exporters
are not necessarily the best middleman from the industries point of
view because they are well established conservatives who favour the
auction system,

6e2e242 Thysical Handling of the Fruit

The fruit is normally picked into bags suspended around a piclker's
waist; +these bags being emptied into conveniently placed bins ar 401b
boxes. It is then transported to a packing and grading installation,
Paclcing and grading facilities vary from one man manual arrangements
usually found on small multi-fruit orchards to packing houses fully
equipped with an orbit grader and auxillary equ:i:pment‘.?J operated by large
orchards producing exclusively Kiwi Fruite

Fruit destined for export (see Fig 6.2) is packed in single layer
wooden trays weighing approximately 1.51b which are lined with
strawboards end polythenes These trays hold between 28 and 55 f‘rui'!:4
weighing approximately between 7% and 8% lbs in total, therefore
- constituting a total package weight of approximately 10lbse The
strawboards and polythene packing materials are used to ensure that the
fruit is sui‘l:a'b'ly protected and presented. After the tray lids are
nailed on the trays are wired up into groups of three known as a tie,
and transferred to a cool store as soon as possibles TFroam this point

2. See decentralization possibilities (Pageil6 )
3« Sece Ingtallation PI Description for typical combination.

. 44 The fruit is'normally graded according to weight (orbit grader
technique) and this method tends to group the fruit according to
_volume and shape as wells
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in time until it is sold to a retail outlet the export fruit must
remain in cool storage to prevent ripening and deterioration.

Fruit destined for the New ‘ealand market is packed into 101b,
201b or 401b wooden boxes with less attention being paid to uniformity
of gize, shape and quality. Fruit not destined for immediate consump-
tion must be cool stored in the same way as export fruit.

Export fruit must be cool stored during transportation unless
immediate retail sale is plammede A small percentage of fruit is
transported overseas by air at the begimming of the season, the rest
travelling by refrigerated ship. Refrigerated road and rail transport
is the usual method of land transport. :

Fruit destined for immediate New Zealand consumption is transported
by non-refrigerated road and rail when en route to auctions, retailers
and consumerse Currently there is a tendency in New Zealand for fruit
to be repacked for retail outlets, éspeoially for super markets.
2e Typical Sequences of Fhysical Handling During the

llarketing Process of Kiwi Fruit.

Any particular series of physical handling activities that a
consigment of fruit goes through is determined by the pack it is
intended to be sold in, the location of the ultimate consumer and the
point in time when retail sale is planned.

(i) A Typical Sequence of Physical Activities for Fruit

Destined for the Export Market.

1. Transported to paclking and grading installation in a bin or box
immediately after pickinge

"2+ Graded and packed.

¢ Transferred to a cool store by conveyor belt, truck or forklift
depending on the location of the cool store in relation to the packing
and grading ingtallations

4, Cool=stored.

5. Transferred to a refripecrated truck and transported to wharf,.

6e Transferred to cool store in ship.

e 'Jl'lransported by ship to overseas port.

8. 'Transferred from ships hold to refrigerated truck.

9« 'Transported from wharf to wholesalers-cool store by refrigerated
truck. .

10. Transferred to auction floor.

11, Transported by non-vefriperated transport to retail store.
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(ii) A Typical Senuence of Physical Handling of Fruit
Destined for the New Zealand Market.

1 Transported to packing and grading installation after packaging.
2. Graded and packed.

s Held in cool store.
L, Transported to auction centre in New Zealand by non-refrigerated
transport.

5. Transported to retailers shop.

€.2.3 Possible Future Changes and Innovations in
: the Marketing of Kiwi Fruit.

6.2,3.,2 Increasing Decentralisation

Moore (22) indicates that the major changes through time in the
organisation of marketing activities for fresh fruit and vegetables are:
~a. Increased direct buying
b. Increased vertical integration
c. Fewer and larger plants and firms
d. Product improvement .

Kohls (18) states, "The major structural change that has occurred
in food marketing since the 1920's has been in the direction of decent-
ralisation", i.e, direct buying has been increasing for nearly every
food product. (Referring specifically to fhe U.5.h.):

Kohls 1lists factors which encourage and discourage decentralisation:



' Basic Mactors Favouring Development
of Centralized Point
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Changes in These Factors Over Time
That Encourage Decentralization

1.

2e

de

Se

Limited trangport facilities
with major dependence unon the
railroad, This resulted in
the limitation of advantageous
points for product concentrat-

.dlone.

Poor communication facilitiese.
This meant that buyers and
sellers had to physically
assemble, establish price, and
transfer title.

High perishability and poor
standardization of productse.
Physical inspections were
necessary in ‘order to ascer-
tain just what was being
purchased.

Production units small and
unspecialized. The cost to
buyers purchasing small lots

from production points was
high.

Great variation in consumer
preferences from area to area
and the multitudinous, small
retail unitse This prohibited
mass, uniform servicing by
large=-scale distributors.

1.

2e

de

4o

Se

Development of the truck and
highway system. This has
vastly increased the flexibil-
ity of assembling products.

Continuous improvement in the
speed and flexibility of
communications, A seller in
California and a buyer in New
York can now talk quickly and
cheaply without coming face to
face.

Improved techniques of refrig-
eration and storage along with
much improved grading procedures.
The feasibility of the transfer
of products by sample or descrip=
tion has increased.

Rapid development of flewer but
larger and more specialized
production unitse The output
of individual farms now may be
a feasible purchase unite.

Development of large-scale
retailing with mass-standardized
products. New potentialities
of mass production and economies
of scale are possible.
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At present the bulk of the local market fruit moves through

centralized channels, and the export fruit moves through partially
decentralized channcls,

Characteristics of Characteristics of
Local Jiarket Fruit Export Fruit
1. liajor dependence on rail _ 1. Main transport on land
transport is by refrigerated truck
2. Poor standardization 2. Good standardization
3¢ Not rapidly perishable 3. Not rapidly perishable
4, liany of the producers 4, Good techniques of
‘small and unspecialized refrigeration
Se Lai'ge proportion of retail 5. Recent entry of many
' outlets are small larger specialized
producers

6« Retail outlets tend to be
supermarkets and retail

chains.

The listed characteristics of local and export fruit shows that
export fruit lends itself more to increasing decentralization than does
the local market fruite.

Decentralization of marketing chammels for export fruit may occur
in the following ways:

a. Overseas wholesale distributors (especially in the U.S.A.) may be
tempted, when the quantity they purchase becames large enough to bypass
the Tlew Zealand ex orter, and employ their own purchasing agents in New
Zealand.,

be Overseas wholesale distributors may acquire the smaller New “Zealamnd
exporters, therefore retaining the same buying organization as before,
but with increased profits and control.

c. The producers, by forming a marketing co-operative, may bypass the
New Zealand exporter and deal directly with the overseas wholesaler,
(or even overseas retail chains).

d. New Zealand exporters may bypass the overseas wholesale distributors
and deal directly with retail orpganisations.
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Galede? Con'bainerization5of Ixport Fruit

(a) This could have an effect on the efficiency of -the physical hand-
ling activities of Iwi Fruit from the time the fruit is packed until
it is purchased by a consumer.

Tig 6.5

1. Fhysical Handlinp; sequence when refripgerated container used.

Dought b,
- PEH ODOD O HOD Q
ra
2o Typical physicall handling sequence currently used.
Pack Bought by
"MOBOPOHOPOBPOEHOD O nme
sradae

K&y

D Storage Activity
D Transport Activity
O Handling Activity

T Tie handled

u Container handled

RU Container used as Cool Store
RS - Cool store used

ur  Container transport

s Ship transport
FS Ref'rigerated ship Transport

L Non=-Refriperated Truck ransport
RT Refrigerated Truck Transport

5« . Assuming International Standards Organization container specification
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(b) Potential advantages from the use of refrigerated

containers for export Kiwi Fruit

(i) Less handling of the ties resulting in:

1 Less physical damage to cases and fruit

2 Less pilferage

5 Possible lower handling costse
(ii) TFruit has longer uninterrupted stay in cool storage, with
consequent longer storapge life.
(iii) PFruit flow less limited by cool storage space, in New Zealand,
on ships and at ports of destination. Would enhance timeliness of
arrival at overseas markets. '
(iv) Reduce the need of cool storage investment in New Zealand, which
may not be used at full cepacity for more than a few months of the year,
(v) Individual farmers with their own packing and grading installations
would not need to invest in a cool store.
(vi) YNew ‘ealand industry could manufacture the containers, thereby

earning overseas exchange for both the container and its contents.
6e2e365 Packaging Imnovations for Export Fruit

The wooden tray that the fruit is exported in is rather an umsual
method of packaging todaye IMost other fruits sold in the same markets
are packéd in material other than wood because:

a ‘.'Idod is expensive

b Vood is relatively heavy and bulky compared with cardboard

However, many of those involved in the exmort market consider that
this wooden tray is one of the frruits unique selling features. The
wooden trays al‘so provide very good physical protection for the fruit,
and they wiﬂlstarﬂ cool storage and permit rapid cooling of the fruit
when placed in cool storagc.

Increasing transport charges however, are pirompting research and
development into the production of a container that has adequate strength and
canwithastand cool storage, but is less bulky and heavy. So far it has
been found that a different package is not likely to be any cheaper than
the wooden traye Two types of material already tried are polystyrene
and water proofed cardboarde The polystyrene was found to prevent
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rapid cooling of the fruit, but the treated cardboard has given

promising results in some storage tests..6

643 The Choice of Packing amd Grading Facilities for
Recent Industry Entrants who intend to Enter the Export }Market

Gede.l  The Problem.

During the first three years of development on a Kiwi Fruit

" orchard, production is non-existent or negligible and in the 4th year
total costs would still usually surpass gross revenue. Significant
production usually starts in the fifth year af'ter planting the vines,
and it is at this stage that packing, grading and storage facilities
must be availables The usual options available to the farmer in the
past have been;

" (a) IHiring excess capacity of another grower's existing

| facilities

(b) Installation of his own packing, grading and starage

facilities. :

The rapidly expanding acreage in the Bay of Plenty has ruled out
option (a) for most new growers because only a small rumber will be
able to hire the excess capacity of existing facilities. Option (b)
requires a capital investment’ of approximately #14,000 per 160 tons
of fruit produced per season and may extend many farmers beyond their
borrowing abilitye. A reluctance to invest by those farmers who were
were eble to was also apparent from field interviews. With option (a)
available to very few recent industry entramts and option (b) appearing
expensive, the introduction of large centralized packing and grading
installations has been suggested as a cheap escape route from this
current marketing dilemma. )

Centralized packing, grading and storage facilities implies a much
larger total throughput of fruit per instellation than the current
typical ‘on farm’packhouses. The suitability of centralised
packing, grading and storage is basically a question of whether net EC;OHCIIﬂ.BB

6e Personal communication with Exporters and container mamufacturerse.
7« See Sectilon Gede1l for estimates.
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of gize exist in this operations In this situation both internal and

external economies and diseconomies must be taken into considcration.

6e3+2 Potential Advantages or Economies of size from Centralized

or Co=operative TFacilities are:

(a) Easier access to Goverrment finance and associated
pecuniary economies.

(b) Increased equipment utilization

(¢) Better labowr utilization

(d) Easier fruit inspection by Goverrmemt Officers

(e) Improved uniformity of vacking and grading standards

(f) Improved day to day data on fruit movements, grade
percentages, estimated percentage of crops picked,
percentage of crops packed facilitating better
overall plamning of industry resource requirements
(1abour, pacling, materials, transport).

(g) Lower costs by bulk purchasing of packing materials

(h) Assenbly and distribution economies

63,3 Possible Disadvantages from Centralized Paclking and
Grading Facilitiese .

(a) Lower utilization of a large, specialised investment,

(b) Management difficulties,

(e¢) CGreater vulnerability to labour problems,

(d) Larger management input required.

(e) Obsolescence of some growers equipment used at present,

(f) Lower recovery of export grade fruit from any given.

crop of Kiwi Fhruit.
(g)  Assembly and distribution diseconomies.

Resources.were not available for the author to investigate many
of the factors and many other factors cannot be measured. Those factors
that could be measured objectively have been incorporated in an economies
of s:lze8 analysis and thogse that have not been inoluded are discussed
later with special reference to the derived short run and long run
average cost curves,

8. See Page 50 for Theory of Foonomies of size.
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Bed Economies of Size of Kiwi Fruit Packing and Grading

Installations
6etel Introduction.

Four alternative Kiwi Fruit packing and grading installattonsg
are used as the basis far investigating economies of size. The
economic engineering method is used to derive a shart run average
cost curve for each installation and from these a long run average
cost curve is derived. Packing and grading installation FI is a
typical owner=operator arrangement found on many of the larger Kiwi
¥ruit orchards in the Bay of Plenty, but Installations PII, PIII, and
PIV are only hypothetical at this stage, therefore the subsequemt
costs should be interpretted as comparative rather than absolute.

6e4e2. Derivation of Average Cost Curves for Chinese
Gooseberry Pacldng and Grading Installations.

Gelde2sl Tixed Resources

Four alterﬁative packing shed srranpgements are considered,
(ieee Four combinations of fixed resources are used).
a. Installation Size PIL:
‘on farm'packhouse plus one orbit grader and 'auxillary equipment
be Installation Size PII:
lOf’f‘ form’ packhouse plus four orbit graders and auxillary equipment
c. Installation Size PIII: ) .
'Of‘f farm’ packhouse plus one four-lane F.M.C. grader plus auxillary
equipment
de Installation Size PIV:
‘Off_farm’packhouse plus one eight-lane F.M.C. grader plus auxillary
equipment.

9. The four installations were selected after the author observed
many of the current packing and grading facilities in the Bay of
Plenty, and obtained data on proposed ingtallations from Hancock
(Engineer who manufactures orbit grading machines).

10. Sce Appendix for details of Key assumptions.
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TABLE 6.1 Key data for each Installation

Maximm Thruput - Investment Fer :—’.a'bim*
Installetion Initial Cost TFixed Cost/Year (40 days) Tons (Long) Ton at llax.Thruput  A.B.U./hour
¥ g g
PI 14,460 1544452 159 82,628 50
PII 71,900 8257.21 63745 112,872 200
PIII 81,400 9743 .38 63705 127,786 200
PIV 125,300 15185,28 1275.0 984351 400

# = Average Bushel Unit is taken to be one bushel of average or medium anples.
The rating shovm must be adjusted by a constant 595 to obtain rate of throughput

for Chinese Gooseberries,

# Data source; personal interviews and Hancock.

4%
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Lach installation congists of a building, specific equipment,
and lande Associsted with each installation is a certain fixed cost
per year, (Depreciation, interest etce). The maximm cavacity of each
installation is defined as the maximum rumber of tons of Kiwi Fruit an
installation can pack and grade in 40 days operation, assuming 7.5 hours
operation per daye Since the rate of throughput of each installation
is fixed, the only averue for increasing the maximum capacity is by
varying the time of operation per day and/or the mmber of days of

operation.

Bele2e2 Cost Classification for Derivation of Short Run
Average Cost Curves

These avera—e cost curves are actually marketing cost curves, since
their components are defined in section4.3.4 as constituting the marketing
cost which in turn is a component of the harvest variable costs. In
order to derive short run average cost curves for the four specified
paclding and grading insfallations, costs have been classified into fixed
and variable.
ae Iixed Costs:

These are costs that are incurred by each installation repardless
of the extent of utilization (i.e..throughput of fruit).

Included as Fixed Costs: h

Interest on Capital Investment

Depreciation of Capital Ipvestment

Repairs and Maintenance

Insurance

Rates

Accounting Ghargesll
Telephonell
Overdraft fee'™

be Variable Costs:
These costs are a function of the packing and.grading installation
throughput 2of fruite
Included as variable costs are:
Labour

1l. In praoctice these will tend to be a partial function of throughpute

12, Throughput Quantity of fruit delivered to the pacldne and prading
j "~ installation, :
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Pacldng Materials

Freight to installation or cool store
Cool Starage for one month

Power and fuel

BedeZ2e0 Discussion on Variable Costs

- Differences in variable costs between installations in this analysis
are due to the different labour inputs per tons Installation FIV has
the lowest labour input per ton, Installations PI and PII have the
highest labour imputs and Installation PIII lies between the two extremes.

For any specified installation, the veriable cost per ton throughput
will vary according to the percentages of fruit in each grade. The
higher the percentage of export fruit per ton of fruit picked the higher
the pac]:mp material cost incurred per ton of frun.tl - Installation PI
is assumed to incur an extra cost if it operates longer than 30 days
(i.€e more than 120 tons of fruit delivered to it) because it is assumed
to beé without a cool store and spatially separated fram a cool stores
Since the time allowed for the picking operation is 30 days, and if more
than 120 tons is harvested, the extra, up to 159 tons must be cool stored’
until packed amnd gradeds This situation requires transportation of the
ungraded fruit to and fram a cool store, therefore, extra costs are
incurred for transportation and cool storage for each ton of throughput
beyond 120 tons.

1%e Assuming that the total labour employed in any installation
does not alter with variations in the percentapge of export
fruit obtained from a particular line of fruit but that the
labour distribution is altered. e.g. with a lower percentage
of export fruit, workers would be transferred from packing to
the sorting table.



TABLE 643
- Marketing Cost (g)Per Ton of Fruit Delivered to the Pacldng and

- Grading Installation at Selected Throughputs (Tons per Season)

Installation Imstallaion ‘9075 Export 805} Export 707 Export 605 Export 5075 Export

Thruput (Tons) Grade Grade Grade Grade Grade

159 118.5 114 109 105 10008

FI 120 116,47 112,3 107.8 10344 08,09
80 123 118.7 114.2 109.8 105

637 1164,7 112.4 1079 10345 99.1

PIT 450 112,18 117.8 11343 108.9 10444
300 - 131,53 128.9 ° . 122.5 118,1 113.6

PIII 637 11043 105.8 101.4 9547 9245
450 116.6 112,2 108,7 105434 0849

300 127.4 123.0 118.5 114,156 - 109.7

1274 10544 10049 97,5 92,1 8798

PIV 900 110.3 105.9 101.6 9701 92,95

600 11848 114, 3 109.9 105,48 101437

300 144,1 130,7 135.2 130,.8 126468

8cL-
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Ge4ed  Discussion of Derived Averapge Cost Curves.

Gededel Discussion of Short Run and Long Run Average
Cost Curves

as  Selection of Appropriate Installation

For any given crop between O and 1274 tons, the only four options
assumed available to the industry for packing and grading are the
Installations FI, PII, PIII or PIV. Fig 6.7ashows the shart run
average cost curves A crucial assumption for the
derivation of the long run average cost curve in Fig 6.7pis that all
four installations obtained identical percentages of export grade
fruit from any given Kiwi Fruit crop.

Kiwi Fruit Crop Required to . Most Efficient Installation
be Packed and Graded (tons) to Pack and Grade

0 - 159 Installation PT

160 —> 637 ' Installation PITL

638 —> 1274 Installation PIV

be Optimum and Maximum Installation Throughput

Under the prevailing assumptions inFig 6.7a the maximum and optimm
installation throughput are equivalent except for Installation I'T where
the optimum is reached at 120 tons throughput (39 tons below maximum).
Tor any given percentage of export grade fruit the difference in average
cost per ton throughput between installations at their optimum
throughput is small. (See table 6.4).
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TABLL Ge4

Average Cost Per Ton at
Optimum Throughput (706
Tocport Grade)

Installation
#1078 PI
%107.9 ‘ ' PII
%101, 4 : ' PIII
& 97.5 PIV

Although Installation PI requires the lowest investment per ton
at its maximum throupghput, its minimum average cost is the second to
highest because of the higher variable cost per ton compared with
Installations PIII and PIV, and that fixed costs constitute a small
part of total costs at optimm throughput for all installations.

ce Importance of percentage wilization of the fixed resources

Al installations only show a sﬁlall reduction in average cost per
ton 'beyond.m)prond.mtely 50% utilization., If the optimm short run
average cost per ton is used as the base (i.e. = 100%) for calculating
the percentage decrease in cost between 50 throughput and optimum
throughput then the following results are obtained

TABLE 645 -

Percentage Decrease in Average Cost
as the Installations moves from 50/
Throughput (90% Export grade Fruit)

to Maximm throughput. Installation
% PI
124455 PIT
15205 PIII
12,35 PIV

The small decrease shown by Installation FI is because the 50% throughput
is close to the optimm, '
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Bededel Dtrblication of Ingtallation PI

The cost curves in Mipg. Ge7awere derived on the assumotion
that for any given fruit tonnage up to 1274, only one of the four
specified installations could be used. This assumption will now be
relaxed with repard to Installation PI. The choices for packing
and grading sny given fruit tonnage are now any mumber of installations
PI, or either one of the other three spei::‘ti‘ied installations.

The situation now exists where thel appropriate rmmbers of
Installation PI can be used to pack and grade a given fruit tonnage.

To minimize the average total cost per ton of fruit graded and packed
if duplication of PI is used, then evcry installation should operate
at a throughnut where their marginal costs are equal.

Cost curve PI dup in Fig 6.8 shows the minimum average total
cost, possible per ton of fruit throughput achieved by the duplication
of Ins‘tallation_l’l only. The average cost curve for Installation FIII
is included in Fig 6.8 forr.the purpose of comparison.

Cost curve PI dup exhibits dsmpening down fluctuations with
increasing tonnage after about 180 tons., Every time the tonnage is
a multiple of 120 then it reaches a local and glbbal minimum of
$107.8/ton (predictable because optimum throughput of PI is 120 tons).
The average cost per ton for Installation PIII intersects cost curve
PI dup at approximately 425 tonse Beyond 500 tons cost.curve PI
dup will tend to fluctuate less and less and consequently the cost
advantage for Installation PIII will range between approximately #6.5
and g9 per tone Duplication of Installation PI anpears to be the best
alternative far any given crop up to avproximately 500 tons and beyond
that still an acceptable alternative.

Gededed Relative Efficiencies When Installations Achieve
Different Export Grade Percentages

e Ixplanation

Two factors*mggest that large centralized Ingtallations may
achieve lawer percentages of €xport grade fruit than Installation FPT,
for any given crop. |

(i) F.lL.C. pgraders ave not as mechanically accurate as arbit

praders thereforec a preater margin for error would be required to ensure

» ;
- Postulated by Hanoook a packing ghed equipmont Engincor from Taurangas
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that 2nd grade fruit is not packed as exnort grede.

(ii) "There is a tendency in large packing and grading
_installations Tor the labour force to have an increased indiff-
crence to the job due to the less personal atmosphere, resulting
in more fruit damage from brulsing, cutting.

'The combination of both of these factors would probably result
in a lower percentage of export fruit for any given crop. Relating
these Tactors to the four sclected installations, the hypothesis is
that Installation PI would achieve the highest percentage of export
fruit for any given throughput of fruit. Installation PII would
achieve a lower nercentage than Ingtallation PI, but a higher
percentage than Ingtallation FIIT or ?IV.

The relative efficiencies of the Instellations cennot be compared
with the use of short run average cost curves when they are grading
different pronortions of export fruite To compare the relative
efficiencies the concept of Net Marketing Revernue is used. -

Net llarketing Reverme = Gross Revenue - Marketing Costs
(b) Assumptions

Three distinct sets of assumptions pertaining to the percentage
Ixport Grade Fruit achieved by each Installation are used.

14, lNet Marketing Revenue eqguals Gross revenue minus costs
incurred by the fruit after arriving at an 'on farm' packing
and. grading installation, or an 'off ferm' installation
pickup point, until it has been in a cool store for one month
subsequent to packing and grading.



TABLI 646

Assumed. Export Fruit Packout Percentages .

Assumption Set

(a) Assume all Installations achieve 700
' for lixport Grade.

(v) Installation PI  Achieves 70} Export Grade
Installation PII . 6055 . "
Installation PIIT " 60 " "
Installation PIV " 6050 " "

(e) Installation FI " 70% " "
Installation PII " 6075 " "
Installation PIII " 505 v "
Installation PIV " 50 " W

TABLE 647

Comparison of Net llarketing Revermues, for the four Installations
when each of the Assumption Sets (a), (b) and (c) is adopteds

Percentage
Utilization
of llaximm
Capacity

o/,

/ a
I 100

75

Installation

iI . 100
71

i o 100

71
v 100
! 71

Note:

per ton is taken as zero.

Assumption Set
(9-) 1(‘“;? (c)

Net Marketi Revermue
g per ton (long)

4 &5 50

5, 36 51

5 9 24

0 0 15
12 17 6

5 10 0
16 21 i
11 16 6

For each Assumption Set the lowest net marketing revenue

Price levels for fruit are talwen

as ¥1s8 por export tray and $0.075 per 1b of 2nd grade fruite
Two percent of all fruit picked is assumed reject.
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(e) Disocussion

This section hag shown that the net marketing revenue for a
specifiec pacling and grading installation-is very sens:'l‘tive to changes
in the percentage of export fruit achievéd. The slight advantage that
PIT, PITTI and PIV have over FL when they all achieve the same percentage

of export fruit, is reversed into a significant advantage for I when
they achieve lower percentages.

6e5 A discussion of Adventages and Disadvantages of Centralised

Yacling and Grading Facilities with Particular Reference to
above Cost=Size Analysis

GeSel ° Capital Requirements of the Industry.

Considerable capital investment in the Industry will be required
in the next few years of pacldng and grading facilities, regardless of

what size or type of installations are gencrally adopted.

TABLE 608
Estimated I:rﬂ.fesitmen'k15 Needed for Packing and Grading
Facilities up to 1980 (inclusive).
Approximate Capitel
Adoption of lequired
Installation M 16 i miﬁ
PI & 887,000 680,500
PIT _ 1,106,000 846,500
PIII 1,252,000 958,000
FIv - 964,000 738,000

15« Derived from Toble 6,1 data and assuming that the installations
all opcrate at maximum capacitye These estimations do not include
cool storapge or bulk harﬂling faocllities.

16¢ 1lMaximum and minimum pro;jections allow for a range of production
levels in 1980.
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Adoption throughout the industry of any of the four specified
packing and grading installations shows that 'on farm' Installations
(PI) require the lowest total investment, though use of Installation
type PIV does not require subntantially more. Overall there is
not a great difference between any of the alternatives. Formation
of farmers-co—cperatives in order to invest in either of Installations
PIT, PITI or FIV may enhance the ability of the industry to obtain

Goverrment finance at concessional rates.
6e5¢2 Equipment Utilisation.

Adoption of large sized central packing and greding facilities,
severa117 of which would be required for the production in the Bay of
Flenty by the end of 1980, would probably result in initial under-
utilisation of the equipment and only slightly better utilisation of
equipment compared with 'on farm' packing houses unless one or both
of the following were introduced. (a) Night shifts, (b) Off season
packing of other fruit and an extended season for packing. However,
the economies of size analysis showed that under-utilisation of
Installations PII, FIII and PIV did not seriously effect the average
cost per ton throughput of firuit unless it dropped below approximately
5076e

(a) = Night Shift Operation

The advantage would be small since labour is one of the major
packing and grading costse If overtime was worked by the day labour
force, overtime rates would be incurreda,giso decreased labour efficiency
may result., Labour supply may be the limiting factor, since two
shifts would require a very 1ar'ge seagsonal labour force per packhouse.
(Installation PIV requires approximately 60 people per shift).

(b) Off Season Operation

Packing and grading other fruit during the off season appears to
be a feasible alternative, especially for the F.M.C. grading equipment

17. Approximately 4 to 5 Installations of size PIV.
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which is more adaptable to a wide range of fruits. Figure 6.5
shows the crop sequence overlap in the Bay of Plenty, however, the
high cost of labour does not make this very attractive, but packing
alternative fruit would prolong the season and therefore attract
labour more easilye

60545 Labours

Labour imput per ton of fruit throughput is assumed to be lower
in Installations FIII and PIV compared with PI and PII. In practice
labour efficiency may be lower in PII, PIII and PIV compared with PI,
resulting in a lower percentage of export grade fruit obtained and
consequent lower net marketing revenue than achieved in PI, (Tables,7)
Another advantage that Installation PI has is the use of family labour
(growers wife and children) which has a low opportunity cost.

The labour force in a large installation would have to be employed
on a more farmal basis than individual growers employ packers and
sraders at present and a minimum weekly wage would need to be paid.

It is present practice for individual growers who pay by the day or
half day, and to employ according to the work avsilable, i.e. labour
costs would become in effect a substantial fixed cost in a large sized
packing and grading installation making the uninterrupted flow of fruit
into the shed a very important aspect of low cost operation.

As the production in the Bay of Plenty rises the increased labour
requirement may be easier to meet if workers were attracted en mass,
following a season working with another crop (e.ge apples) elsewhere
in New Zealand.

6e5e4 Fruit Inspection

Fruit inspection by the Govermment officers would definitely be
more efficient with centralised packing end grading installation.
At present the inspectors must visit each grower producing for export
and it is becoming increasingly difficult to cover all the packing and
grading installations.

645.5 Packing and Grading Standards.

Better uniformity of packing and grading standards would certainly
be achieved by centralized instellations. Quality differentials could
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could be maintained for individual growers by using a random
sampling system, instead of clearing the whole packing line for
each new batch of fruit.

64506 Industry Intelligence.

Improved day to day data on fruit movements, grade percentages
size of the seasons crop etc, would be more easily svailable if
centralisation was adopted.

8.547 Transportation,

In practice all supplicrs of centralised Kiwi Fruit packing end
grading facilities would not incur equal transport costs due to their
varied geographical distribution. Consequently the transport costs
used in the analysis are only arbitrary and hypothetical. The trans-
port cost in the analysis is a linear function of the tomnage of fruit
transportede This oversimplifies the real situation in which the cost
of transportation of Kiwi Fruit would be a non-linear function of load
size and distance travelleds The complexities caused by the intro-
duction of this type of cost function are beyond the scope of this
economies of size analysis of Kiwi Fruit packing and grading Install-
ations.

Heancockj'8 derived several cost curves (see Fig 6.10) for the
transportation of Kiwi Fuit from orchards to a centralised packing
and grading installation but the author oonsiders that he has overstated
the costs on the following grounds:

Fig 6410 Freight Cost Curve.
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Mig. 6.10 shows cost per 1ray in cents per 5 miles versus the
mumber of bins of fruit per load from one orchard. Assuming that a
typical load from a farm would consis’a of 16 bins (say,ione day's
harvest from 20 acres of _nrchard)then from Hancock's cost curve the
cost per tray is anproximately 4 cents per 5 miles. Hancock assumes
230 export trays per ton of fruit picked, which is $9.20/ton per 5
miles.

In the above economies of size analysis, the general goods rate
listed in the New “ealand Department of Acriculiure (Economics Division)
Bulletin of Farm Costs is used and the rate is g1.47 per 5 miles per
ton. Hancock's cost curve =zecems to overstate the transport cost.
Hancock also cxpresses the transport cost in terms of cents per tray,
making an implicit assummtion with regerd to the number of trays per

ton of fruit packed, disregording the possibility of larpge variations
b in the percentage of export pgrade fruit.

The author readily concedes ‘that economies and diseconomies of
assenbly may give either 'off-farm' or 'on-farm' installations a
de.finite_oost advantace, a point of view consisely stated below,

"Wery often the limits to plant size are diseconomies of assembly

~and distribution rather than manufacturing economies."

Agricultural Market Analysis (6)

6.5.8 Neighbourhood Co=-operatives

Several neighbouring farmers with small Kiwi Fruit orchards or
multi-crop orchards could form a small neighbourhood packing and
grading co-operative of their own and invest in an installation of
type PI. “Jorking night shifts could extend the capacity of this plant
to approximately 200 tons. Issential requirements for this type of
arrangement would be:

(a) an amicable relationship between all members;

(b) a clear and definite set of operating rules;

(e) oost allocations clearly defined and agreed upon.

18. Packing and Grading BEquipment Engincer - Tauranga.
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6.5.9 Frobable Advantages and Disadvantages with the Adoption
of Lorge-gized Packing and Grading Installations

Advanfages: )

(a) Lower labour imput required for the industry

(b) Attract the required labour force more easily

(¢) ¥ruit inspection more comprehensive and efficient
(d) Improved current industry data

(e) Better conformity of packing and grading standards
(f) Facilitation of processing for surplus or second-

rrade fruit.

Digadvantapes:
(a) Lower net marketing revenuc

(b) Vulnerability to labour disputes.

6.5.,10 Critical Requirements for Achieving a Low Cost in a
Large-sized Packing and Grading Operation

1. Experienced and efficient msnacsement who can function
without interference from the growers.

2. A reliable and adequate labour force who only desire
employment during the harvesting season (May-June).

3. A contimious supply of fruit in order that the labour
is fully utilised for every hour that it is employed.
This requires forward planning each season to ensure

an adequate tonnage is available.

6.5.11  Probable Advantages and Disadvantages with the
Adoption of Installation PI

- Advantapges: _

(a) Higher net marketing revenue than PII, PIII and PIV
(b) Low opportunity cost of family labour

(e) Tlexibility with labour organization.

Disadvantages:

(a) iIigher labour imput required by the industry compared ‘to
PII, PIIT and PIV
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(b) Fruit inspection by Government officers more difficult.
(c) Poor day-fo-day industry intelligence.
(d) Difficulties in attracting labour.

".5.12 Summary of Sections (.3 and €,4

It can be seen that the efficiency of the packing and grading operation
is highly sensitive to the percentage of export recovery any given installat-
ion achieves.

If the larger size installations can achieve the same proportion of
export fruit as that of 'on-farm' packhouses (Installation PI) then they
could pack and grade at a lower cost per ton. .

Under utilisation of the 8-lane FMC grader (Installation Pv)does not
appear to raise costs significantly because operating at 507 c.pacity it
can still compete quite favourably with the smaller plants operating at full
capacity. The 8-lane FINC option requires the lowest labour input and the
second to lowest capital input per ton of fruit throughput.

In Fig. (.7 1Installation PI which is the typical 'on-farm' grading
facility for a specialised Kiwi Fruit farm. is shown to compete very favour-
ably with the larger installations, and if its percentage export packout is
higher. plus the low opportunity cost of much of its labour is taken into
account, then it is clearly the most efficient.

6.6 Statutory Intervention in the Industry

This section is based on the limited information obtained by the author
from several Kiwi Fruit growers and Kiwi Fruit exporters. The topic of stat-
utory intervention could support a complete study by itself but it was thought
worthwhile to briefly discuss it and suggest some guidelines. Because these
guidelines are based on limited information they should be mainly regarded as
the author's personal views and are therefore still very much open to comment,

A variety of views are held by the producers concerning the amount of
statutory intervention that should exist .in the industry. They range from
those that consider that the unrestricted Laissez-faire system is best, to
those that advocate statutory control at all levels of the exchange pathway.

f.6.1 Statutory Control - The Case for a Centralised Agency

Some growers desire statutory control within the industry in order that
their interests are protected because of the small amount of flexibility they
have in responding to short-term market fluctuations relative to their export-
ing agents. At present a non-official committee exists for the purpose of

promotion only. and relies on funds derived from a voluntary levy paid nominally
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by both growers and exporters.

As far back as March., 19(7, one group of growers has felt that the
formation of a Kiwi Fruit Industry Statutory Board should be set up.
The proposed advantages claimed by such a body were:

(a) Growers would obtain direct representation on a Board

controlling their exports

(b) It would ensure orderly marketing

(¢) It would enable fruit standards and grades to be enforced

(d) It would provide the machinery to levy growers in order
that the required promotion be carried out on a compulsory
basis and the cost shared equitably by all.

(e) It would improve the efficiency of funds spent on promotional
work in order that markets are developed for the increase in
production that has been forecast.

They proposed that this controlling Board be set up along similar

lines to the Australian Apple and Pear Board.19

6.6.2 Laissez-faire Advocates - Opponents of further

Government Intervention.

After discussions with many individual growers it became apparent
that there were many Kiwi Fruit growers who felt that statutory market-
ing was pnemaﬂrre'and that the industry was too small for any such con-
trols., It was pointed out that the Australian Apple and Pear industry
exported approximately 150,000 tons of fruit per year and consequently
the levied funds were large enough to support a staff of qualified per-
sonnel for achieving their stated objectives.

These growers emphasised that the Kiwi Fruit Export Industry is
young and rapidly growing, with expected exports reaching 8,000 tons
by 1980. One of the primary requirements for such an industry was
thought to be flexibility in both the production and the marketing
systems and techniques, enabling a free hand for participants with the
most drive, foresight and initiative to exercise their skills to the
fullest. One of the main factors accounting for the rapid expansion
of the industry is due to the impetus of a few growers and exporters,

may not have provided the same stimulus if there had been vigorous

19. This Board has the power to control the export of apples and
pears from Australia, Its powers are purely regulatory and
unlike its N,Z. counterpart does not participate in trading.
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statutory control in the past five years,
In monetary terms, Kiwi Fruit.exports are small compared with
receipts from many other exported products which are not controlled

by a statutory body.

€.6.3 Current Government Policy for Small

Agricultural Export Industries

The author was unaware of any policy relating specifically to the
Chinese Gooseberry Industry at that time, however, an indication of their
present policy for small agricultural export industries cazn be seen from
the recommendations in a recent inquiry into the New Zealand Honey Industry(28)
This inquiry was prompted because of a growing dissatisfaction among the
honey-producing and honey marketing sectors of the industry. and the app-
rehension by producers ébout future honey.productibn. The most content-
jous issues within the industry at the time of the inquiry were:

(1) That the Honey Markefing Authority participates in
exporting, and also has the statutory right to issue export permits to
other exporters if it so desires, giving it a virtual monopoly in exportinz.

(i) That the large administrative overheads incurred by the Honey
Marketing Authority are an unnecessary burden on the industry.

(iii) The honey levy is applied on'an inequitable basis.

(iv) A signifiicant proportion of‘producers are circumventing
both the H.M.A. and the packers by selling direct to the N.Z., retailers
and the N.Z. consumers (gate sales, mail sales) thus creating a disservice
to the industry.

(v) The poor marketing efficiency of the H.M.A, gives its
suppliers lower returns than thought otherwise possible.

The inquiry recommendations to these contentious issues were:

(1) That the H.M.A. should continue to engage in export and
local marketing of extracted honey to the best advantage of thé industry.

(11) ' The H.M.A,'s authority to approve exports of honey be
restricted to approval of its own exports.

(4i1) The Secretary of the Department of Industries and Commerce
be appointed under the Sale of Honey Regulations 1971 with power to
approve exports of honey; this power to be exercised to deal with
applications by persons other than the H.M.A. for approval to export

honey.
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(iv) Thet the H.M,A, undertake a review of its marketing
operations with a view to improving the overall return to suppliers,

(v) That the H.M.A. also undertake a review of its adﬁinistrat-
ive functions to ensure that the cost of these is kept to a minimum
compatible with efficiency.

(vi) That the present seals levy should be replaced by a levy
payable to the H.M.,A. on all honey disposed of in the extracted form
by producers either by sale to a manufacturer, wholesaler or retailer;
by supplying the H.M.A., a packer or by export.

(vii) That producers who pack and sell honey direct to consumers
or to local retailers should be allowed to continue to develop their
businesses without restriction.

The overall impression from these recommendations is that the
present level of statutory control has created anomolies and ineffic-
iencies, especially with regard to marketing and that the Government
thinks that a reduction in statutory control is long overdue,. From
this it can be summised that the Government favours freer interaction
of market forces for other induatfies of similar size to the Honey
Industry.

€64 Discussion of these Views

Kiwi Fruit Industry participants should decide upon the present
and expected requirements and then formulate the machinery which can
best achieve these requirements.

For a statutory board to direct on such matters as prices. terms
of sale, exports to particular markets and suitable quantities and
varieties, it would need a staff of suitably qualified personnel
independent of any vested interests within the industry, If the Board
wished to engage in promotional activities as well, then the overheads
may be too high for this rather small industry. Control of export
licences to exporters by a statutory board could lead to impeded access
to the industry for more efficient exporters, If the controlling Board
is marketing orientated, it is doubtful whether the grower members have
the required expertise or knowledge to direct marketing since experience
in the world has shown that the typical attributes of affluence, spare
time, and maturity possessed by grower members of statutory boards are
not necessarily the desirable ones for the functions performed. More '
importantly members are unlikely to be unable or unwilling to pay a
cpmpetiﬁive salary to the general manager.
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Perhaps most important of all is the diminished flexibility which
a statutory board has with regard to adaptation to changing conditions.
A statutory authority is given certain functions by law and thereafter
tends to adhere rigidly to these, and when its required function
changes, a new law must be passed before it can actually react to the
new situation. It must also produce evidénce of a substantial grower
support for any proposed changes.

The so-called orderly marketing requirement seems to have been
achieved with considerable success in 1971 without any statutory controll-
ing body and there is no reason to believe that this situation will drastic-
ally alter without warning. The Kiwi Fruit Promotion Board has used the
voluntary levy for promotional activities only, and it appears to be achiev-
ing its desired objectives. At this stage it appears unwise to impose the
industry with a rigid set of operating rules which may tend to dampen the
present display of vigorous free enterprise., The implicit assumption here
is that vigorous competition will force firms to qxcel more than if they
were motivated by the desire to maximise profits.

6.6.5 Recommendations

If a controlling body is set up, then perhaps it should restrict

its control to:

1. Maintenance of certain standards of fruit and packaging.

2. A minimum price F.0.B.

3 -Making certain established stable markets restricted
as to quantity and variety. and permitting a free-for-all
in other markets. '

4. Levying the industry participants to obtain funds for
promotional activities only.

6.6.5.1

Maintenance of certain standards of fruit and packaging would
ensure that poorly graded, poor quality fruit is not exported by anyone
who endeavours to make a short-term profit at the long-term expense of
the industry. This would prevent second-grade fruit from being bought
on the New Zealand auction floor and repackaged and exported.

Maintenance of certain fruit standards would also give overseas
buyers continued confidence in the product when they know that the fruit
they have bought, but have not seen, has the Marketing Board's approval.
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(.6.5.2
An annual minimum price f.,o.b. would prevent sudden unwarranted
reductions in farm prices. giving the farmer some measure of income

stability each year.

€.6.5.3

An established stable market is defined as one in which the rate
of increase in consumption of a given product is approximately equal
to the rate of population growth in thg area in which the market exists.
Assuming a moderately inelastic demand curve in this market, it follows
that price reductions or increases in quantity supplied will reduce
the total sales revenue in that market. Severe price competition
between New Zealand exporters, and uncontrolled quantities supplied
to such a market would therefore result in reduction of total sales
revenue, The overseas wholesalers would also be ili-disposed towards !
uncontrolled quantities arriving in this market, creating unpredictable
fluctuations in their marketing margins.

The first Kiwi Fruit market that is most likely to become stable
is the West Coast of North America. If, for example, it is found
that the optimum quantity this market can absorb is 3,000 tons of
fruit per year, then the Marketing Board could divide this into 30
permits of 100 tons each and advertise for New Zealand exporters to
tender for them. These permits could depreciate at a given rate to
ensure that any one exporter does not obtain a permanent right to
the market regardless of his efficiency. The issuing of new permits
would account for the depreciation and also allow for market expansion.
Vigorous competition between New Zealand exporters would be the desirable

method by which other markets are created and developed.

6.6.5.4

A levy from the growers could be used for promotional purposes
in a method similar to the International Wool Secretariat's promotion
of wool, though on a considerably smaller scale. An alternative method
of obtéining funds for promotional purposes could be to use the proceeds
from the export permits, -
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CHAPYER VIT

THESIS SUMIARY AND CONCLUSIONS

Commercial production of Chinese Gooseberries has recently
developed into a rapidly expanding export industry. Iew Zealand
arpears to hove a comparative advantage and probably an absolute
advantage in the production of this unique fruit. Analysis shows
that it is almost twice as efficient at earning overseas exchange
as is butt-r production.

The Chinene Gooseberry (Kiwi Fruit) is a deciducus fruiting
Tine £irst inroivced inteo low Zezlard Ny seeds froa Trins ergund
1910, Several varieties Luve been developed since then and the
MHayward' variety has emerged ss the most favoured for export prod-
uction, primarily because it produces the largest fruite The Bay
of Plenty has become the predominant region for commercial production
due mainly to its favourable climate and a small group of innovalive
grovicrse Over ninety per cent of all vines are sitvated in the Bay
of Plenty, however, there has been a recent upsurge in plantings in
the other traditional growing areas of Auckland and Iorthland. An
analysis in Chabter two indicated that there are several other smaller
.areas in New Zealand where commercial production appears feasible, of
which the llew Plymouth and anganui regions seem the most promisinge

‘The compound rate of increase in vine acreage between 1965 and
1971 far all New Zealand was approximately 33 per cent per annum and
the total production of fruit is expected to increase from the 1971
tonnage of 2,350 to well over 10,(500 tons by 1980 and approximately
70 per cent of this increase is expected to be of export quality.

The major export markets at present are the more affluent
countries of the western world; U.S.A. and Canada buying approximately
half of the anmual exports and Britain, Germany, Japan, France and
Australia buying most of the complement. It is feared that the rate
of increase in production of export fruit will be faster than these
markets can absorb it, without incurring large price reductions.

The suthor congiders that although the projected increase in production
is very lerge on a percentage basis the absolute amount of fruit
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exportbed will still be small by world standards for othcr fruitlse

In which ense only moderate price reductions coupled with a sustained
promotional input will be necessary for export fruit. | However, it is
postulated that larpe price reductions will be necessarly to disnose of
the large increase in gquantity of-lﬁcal market fruit.

The high financial returns being currently received by growers .
for cxvort and to a lesser extent local market fruit are initiating
attempts to grow it in many other countries of the worlds A marently
without the degree of success achieved in New 'ealands ''here is,
therefore, a strong possibility of significant competition from other
countries in the next decade, Therefore, it is in the interecsis of
the industry to ensure that all sectors attain a high degree of
efficiency if it is to remain a viable long term export industry.

This aspect, coupled with the expected price reductions for both local
and export fruit prommted an economies of size analysis of both prod-
uction onerations and marl-eting operations. The economic-engincering
(synthetic firm) method was selected as the most appropriate for
investigating economies of size.

Lconomic=engineering farm models were constructed under given
assumptions of yields, cultural practice, prices, costs and combinations
of resonrces. These assumptions vere varied to indicate their irmact
on costs, profits and breakeven acreages. The analysis showed that
forms with the least fixed resources (one permanent labour unit and the
stardard equipment combination) could produce fruit at a much laver
cost per ton than those with more fixed resources (pacling shed, two
permanent labour units and the standard equipment combination) when'
both were operatin~ with less than 12 acres of vines. The cost
differences significantly diminish when farm sizes are opcrating with
18 or more acrcsg of vines., Tor example from Table 5.2 the averapge
cost per ton ranged from #9242 to 485 at 6 ecres of vines (all yields)
but at 18 acros of vines the ranpe was $269 to 187 (all yields).

The average cost curves for all farm sizes plateaued out at epproximately
18 = 20 acres of vines because economies of acreage were not importuﬁt
beyond thise

The average total cost per ton of fruit produced was very sensitive
to yield variationg. This sensitivity was also more pronounced at low

acreages,



Assuming the most pessimistic fruit nrice level is $0.175/1b for
exnort fruit and ?f0.0S/Ib for local grade fruit, and achieving
50 per cent of the crop as exnort quality, then the minimu econ-
omically viable vine acreages are approximately 10, 14, 16 and 22
for Warn sizes I,; II, IIT and IV respectively, These vine acrearics
arec cconomiclally viable in the sense that the owner-onerator and
capital are adequately remunerated. The percentage of ciport fruit
achieved from a given crop is an umpredictable annual voriable 4o
which profits were s engitive. The overall recommendation is at
lcast 20 acres of vines with any of the selected fixed resource
combinations, which is twice as large as the orchard for which the
Ne2.D.A. has published cost of astablislunen“b data. Although the
le2.D.he publication never recommended this as the optimum acrecage,
maryy. of the new growers have assumed this and planted accordinglye.

Average costs per ton of fruit significantly increase if casual
labour ig unavailable for pruning operations. llechanical pruning
does not appear to be an economically viable alternative unless the
yield achieved is st least 601b/vine and the vine acreage is greater
than 20, Helicopter sprezying does sppear to be an attractive
altcrnative compared to the present method of owner-operator blast
sprayinge

Ixport fruit and local market fruit move by different types of
exchanpe pathwayse The characteristics of export fruit enhonce the
lilkelihood of it moving by a totally decentralised pathway, and ot the
moment most of it moves by a partially decentralised pathway. The
bulk of local market fruit moves by centralised pathways and is liliely
to continue to do so until its basic choracteristics change (€sfte
poor standardization, many small multifruit growers supply all their
fruit to the local market).

U fhere is congiderable scope for innovations in paclkaging methods
‘for local market and export fruit. Containerization appears to have
congiderable advantages over the conventional handling methods which
involve the handling of individual ties at each point where the mode
of transport changes. One of the major problems within the industry
at present is the choice of packing and grading facilities that is
most appropriate for the projected production increases. The alter=
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natives investigated were a small 'on farm' paci-ing and grading
installation, and thrce types of 'off farm' packing and rreding
installationse Jverage cost curves were developed for e ach install-
ation using the economic-=engineering method under given assumptions
of technical relationships, prices costs and combinations of resowrccse
It was shovn that if all the installations achieve the same
pereentace of export fruit packout, and that they are. all operating at
more than 50s of maximum capacity then the marketing costs ner ton of.
frait do not vary widely. However, if the large sized installations
achieve a lower pcrecentage of exnort fruit from any given crop then
the 'on form' installation has a distinct advantage. Althoush there
are clear cost advantages for a particular installation in several of
the hypothetical zituations, the choice of facilities may depend on such
factors as the availability of cepital, availability of labour ond net
transport economies, It is likely that each of these factors will
affect individual growers diffcrently and therefore no one installation
will be best suited for all growerse Because the Kiwi Fruit is a
high value commodity, and that over a reasonable range of assumiions
the 'off rfarm' installations never had a distinct cost advantape, the
'on farm' ingtallation scems to be the better alternative because of
the mreater depree of control by the owner-oprrator over the labour imput;

i.eo, the 'on form' installation is less vulnerable to labour problems.

Finally, the possibility of statutory intervention was discussed and
the recommendation is that this should be kept to a minimum, This
recamiendation is based on the record of success of stétutory intervention
in other small industries, especially the honey industry. Also this
industry is expanding rapidly and therefore its requirements and structure
are J.ikclyl to change rapidly, a characteristic that statutory authorities
eppear to have lacked in the paste. -

The Chiﬁese Gooaeberry Export Industry promises to be a very
efficient earncr of overseas exchange for New Zealand for many years to
come, but ev ry effort should be made to ensure that it remains efficient
because of the strong possibility of future competition from other

countries,
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APPENDIX

A.1 Technical Co-efficients, Cultural Practices and Costs

used in the Economic Engineering Model,

A.1.1 Orchard and Vine Arrangement.

It is assumed that the variety of Chinese Gooseberry grown in
the Hayward and the single-vine system is used (Figs, A,1 and A,2),
This system consists of a single high-tensile wire supported at a
height of six feet above ground level by wooden posts, A leader
(see Fig, A,2) from the main trunk of the vine is trained along each
direction of the wire., laterals are allowed to droop from each side
of the leaders at right angles to the wire, The last two posts at
each end of a row have a diagonal post between them in order that
the wire tension is maintained (Figs, A,3, A.4, A,5),

An jidealized area of vines is used and is referred to throughout

the analysis as a unit of vines, or just a unit (Fig, A,6). This

unit of vines is almost exactly two acres in area including the
headlands, and is surrounded by shelter belts as indicated, There
are 280 vines in this unit, 245 female and 35 male, The distance
between rows is fourteen feet and the distance between vines in a
row is eighteen feet, The headlands at the row ends are sixteen
feet wide and approximately fifteen feet wide at the sides. The
extra width of the headlands at the row ends is to allow for the
turning of tractors and other machinery. Fig. A.7 shows the order
in which the units of vines are assumed to be added to any specified
set of fixed resources, Fruit haulage at harvest time is greatly
dependent upon the position of the units of vines in relation to
the house block, In the economies of size analysis a fixed time
period is required for hauling a bin of fruit from the picking
point to the packing and grading installation or transport pick-up
point, In practice this haulage 'time would be a function of the
number of vine ﬁnits and their layout in relation ‘to the house
block (shaded area of Fig, A,7). The assumed layout in Fig, A,7
is considered to minimise the haulage time for any given number
of units, and the 15 minutes allowed for each bin is probably an
overestimation of the time resuired for this operation, For
example, to haul one bin from unit 49 (Fig. A.?) to the house
block and to return with an empty bin involves approximately one
mile of travelling, If five minutes are allowed for loading and
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Fig. A.6 Vine layout of a unit of vines.
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unloading then there are ten minutes available to travel this mile,

necessitating an average tractor speed of six miles per hour,
' A,1.2 The Standard Equipment Combination,

A,1.2.1 Introduction,

Table A,1 shows the standard eguipment combination used
in the cost-size and profit-size analysis, This Table also shows
the associated annual fixed costs per year of the standard egquipment
combination, It should be noted that not all of the components of
this combination are equipment but for convenience are referred to
as such,

A,1,2,2 Discussion of Table A,1,
(a) Cost Prices
Obtained from Department of Agriculture Farm Commodity Price
Schedules and "Cost of Establishment of Chinese Gooseberries" (27)
(added 10% due to inflation since March 1971),
(b) House Block Land
One-and-a-half acres chosen as area necessary for placement

of house, implement shed, driveway, garden, and turning area,
(e) implement Bhed '

A 800 sg, ft, implement shed is larger than necessary for the
housing of the specified fixed plant for all farm sizes,
According to Jackson (10) shed space necessary for housing

equipment:

sq, ft.
Transport tray (amall) 28
Trailer (small) 56
Hay mower 59
Fertilizer distributor 30

Author's estimates: :

3-point linkage forklift . 40
Tractor T2
Boom spray 30
Knapsack )
Tools ' _50 .
| BT

There is also a need of storage space for bins as well and a place



TABLE A,1,

Trailer

P,T,0, Drive Pump
Rotary waaf
Pertilizer Spreader
Boom Sprayer _
Water Reticulation
Knapsack Sprayer
Blast Sprayer
Tractor

House and Extras
Implement Shed
Pump House

Land - 1% acres
Forklif+t

Standard Equipment Combination and its Associated Costs per Year,

$
Cost
Price

200
242
530
199
-
756
50
3700
3156
11383
1600
240
2025
- 550

$

Average
Value

120,
145,20
318,
119.40
18
453,60
30.
2220,
1893,60
5691.05
800,
120,
2025,
330.

$
Salvage
Value

20.
24,20
53.
19.90
3.
75.60
5.
370.
315.60
0
0
0
2025,
55.

Deprec-
iation
Rate %

10
10
10
10
10
20
10
10
10

R 2

10

Insurance
Rate $/$100
of Av, value

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

0.375
0.275
0.14
None
0.3

Interest,
Av, value

at 1%
8.4
10,104
22,260

8.358
1.26
31.752
2.1
1155.4
132.552
398,405
56.0
8.4
141.75
23.10

$

Deprec-
iation

13.05
15.79
34.58
12.98
1.95
16.65
3.26
241,42
205.92
21,53
8.0
12
N/A
35.88

$

Insur-

ance

0,36
0.4356
0.954
0.3582
0.054
0, 3608
0.04
6.66

20,0

21,3431
2.2
0.168
0
0.99

$

Repairs &

Y —~=H £ o

o n e

Maintenance

w

wHnep o
oHOPHHEPD S 00
W s+ww O O

227.66
36,00
1.20

85L
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to carry out repairs and maintenance in wet weather.

()

(e)

(£)

(g)

(h)

()

(3)

Description of liachinery

(1) Tractor used in models = diesel Ferg. 135 §2,756,
differential lock dual 11 x 28 modified to small
types (extra $400)

(2) Rotary mower with 6-ft. cut

(3) Rotocaster fertilizer spreader }F Rotocaster llark ITI

(4) IMiscellaneous tools = includes such items as ladders,
nails, hammers, shovels, spades, rakes, rope, frease guns,
pruning equipment. .

(5) Blast sprayer = Holder 210

(6) TForklift - a 3-point linkage on back of the tractor.

Tater Reticulation

(1) Pump = assume model c4 500 gepehe g
pressure on output 306,
(2) Tank = 3000 gale ' 255,
(3) Pipes - assume 3000 ft. of 3" Alkathene
@ $6450/100 fto 195.
756.

————

Description of Buildings
(1) House = 1263 sq.ft. (Keith Hay Home Ready-built)
(2) Pump House = 7'x 7'6" (permacrete)
Interest Rate
Af'ter discussion with an accountant and membcrs of the llassey
lanagement Department, 7% was chosen as a current and realistic
" Pigure.
Average Value
Detcrmined by adding half the initial cost price to the salvage
value,
Sal;rage Value
Saleable value at end of specified number of years' use.
Depreciation
Bagically, used Taxation Department allowances as these are
thought to be a fair indication of the rate of loss in valuece.
Method: Assume to replace farm equipment at end of 10 years.
Assume they have a 10% salvage value (used for spare parts or
sold to a dealer).
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(1)

(m)
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For self-propelled vehicles (in this case, tractors) the
Goverment allowance of 205 D.V. is used, thenat the end
of 10 years the D.V. is =& 10 of cost price (actually
10.875)5) o
For buildincs the d eprecintion rate is 23% of cost price;
salvarge value is nil at the end of a period of 40 vears.
Special depreciation rates have been disregarded as they
tend to change from yesr to yesr depending on current
Govermment policy.
Using the Sinking Fund Formula -

A=sni/ ()" -1 )
where Sn is money required to replace asset at end of
specified period,
in this case Sn = (  cost price - salvage value )

A is the annual amount needed to be saved in order that

Sn is accumulated at the end of n years

i = interest raote

n = number of years the asset is retained.
Insurance Charges
Charges sllowed for each $100 of the averare value of the
asset. Jackson's (10) charges used, but he allowed the
rate to be applied to each 100 of initial cost. Since the
interest charpges are based on average value, then for
consistency this is the basis for insurance.
Repairs and llaintenance

Using Jackson's (10) figures:

Dwellings 2% initial cost
Implement shed 2% " "
Pump house 0.5/ = - 9

Also allowed 27 for miscellaneous tools and equipment.
Repairs and Maintenance of lMachinery

Some publications give estimates for tiis as a fixed charge per
year based on the cepital cost of the machinery.

From: Bainer Kepner, Barger (16):- suggested values for

e

As presented by Dillon (23)



estimating sannual repairs and maintenance and lubrication

charpes:
Annual charge as
% of cost price
Movier ' 4,2
Manure Soreader 2.0

Trom: "Culpin's TFerm liachinery":

= "generally spealing a charge in the region of 2% to 55 of
capital cost is an anproximate value of armmual repairs and
maintenance costs",

Hoviever, for the purpose of the analysis, assuming a flat
rate for the cost will place a significant bias on the fixed
costse

Jackson expresses repairs and maintensnce charges on an
hourly-use basis; although still not ideal, it is considered
by the author to be a more accurate method (the cost is
still considered constant/hour for the whole life of

" machines) and therefore will be discussed in varisble costse

A.led Other Mixed Costs

(a) Rates g
Zeliis of unimproved value of land arviially
Ilouse block (1% scres) 50465

(b) ‘“Telephone _

' Rental 50400
Tolls 52400

(e¢) Iaxm Journals 050

(a) Accountant's Fee 7000

(e) Iarm Liability 6450

(£) Vorkers' Compensation not included -
at $1.20/hr add $0.0156/hr, which is
insignificant and therefore disregarded
(g) Owner-operator Cost .
Armuel remuneration for all permanent labour units
is #3200, either as a direct cost or opportunity cost.
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Aeled Orchord Fixed Cosise
‘hese 2re annual costs associated with each unit of vines,
(a) Rates .

'"wo acres of land at a total value of 32;'?00. -4

Reting on this value 6750
(b) Interest

(1) Oxrchara )

Includes interest on development investment

in posts, wire, vines and pgrassinge. Interest

is on the averare value which is half the

-initial cost plus salvage value,

2
Development cost per unit $1225.20
Averace value 612460
Salvage value 0

#612.60 @ 7% 42.88
(2) Lend; one unit of vines
of value g2,700 @ 7/, per anmm 189,00
(e) Depreciation
Orchard at 2. per year
Salvage value nil at end of 50 years 3406
(d) Renairs and Maintenance
(1) Vires and Tenccs
Assume annual cost of 55 of the initial cost of
the materiale Per unit cost of material is
#973.90, therefore the repairs and maintenance
cost per year per unit is: 48466
Assume this work is carried out during the
slack periods of the year, therefore there
is no extra labour cost
(e) TMruit Bin Requirements
The total crop must be picked between the 1lst of lMay and
mid=Junes TFor an 8-<hr, 5-day week this allows 256 hourse
. Assume bin turnover is two days, therefore one bin can be
used 16 times during the harvest periods One bin holds

2, Based on "Cost of Istablishing Chinese Gooseberries" (27)
but modified to include interest rates, insurances, etc,
and labour at #1.3/hre

3¢ 'Sinking Tund Method.
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a'.;pz'oxima*isclj' 7801b of fruit (level with the top of bin),
thercfore one bin can cope with 124801b of fruit per harvest.
Assume that the farmer has enough bins on hand to cope with

a high=-yield situation with requires 2.944 bins per unit or,
to the nearest bin, 3 bins per unit

@ $15.00 per bin g
Interest 0463
Insurance 0.045
Depreciation 0.978
Repairs ¢: llaintenance 0,750 4
24403 x 3 7e21

(£) };Iiscellaneous Equipment
Assumed investment of 33 per unit in ladders,
pruning knives, etes Tor each 33 of equipment
the following annual costs are incurred:
Interest 1.386
Insurance 0,594
Depreciation 5.691

Repsairs and Main-
tenance 0.660

8e D3
Anon, (27) assumed 330 imvestment for 10 acres
of vine, but the author considers this excessive
after personal observations during his field
SUrveye

Aeled  Pre-harvest Varisble Costse.

As1.5,1 llaterial Costs.

(a) TPertilizer Requirements per Unit Per Year  §
Prices ex &5
ton subsidy

(1) Urea = 3 cwt @ E4.,50/cwt 13450
1% owt epplied in September

_ 1% cwt applied in December

(2) Sulphate of Potash = 2 cwt @ 78.,10/ton  7.81

(3) Serbantine Super Phosphate =

10. cwt @ $22.65/ton 1132
52463
(4) Lime - 20 owt @ #5.20/ton 5420

(subsidies assumed not applicable to 1:i.me)
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(5) Total Fertilizer Cost 4
Total cost ex subsidy (except lime) 32.63
Subsidy of #3.25/ton ' 2443

30420

Agsume 20 miles' cortage to and from
the farm = 1,75 tons to cart (in-

cluding lime)
Therefore: Other fertilizer 30420
Lime 5420
Freight 4,147 4
594547
(b) Pest Control Progranme4
Time of application
July 16 1b Bordeaux/unit
| 4 gal oil/unit
Mid=Noverber 4 1b Thiram/unit
Far ly-December 2 1b Azinophos/unit
Jamary 2 1b Ethion/unit
4 gal oil/unit
Late March 2 1b Azinophos/unit
4 gal oil/unit
Cost:
161b Bordeaux 8400
12 gal oil (all season) 796
4 1b Thiram ' 2.88
4 1b Azinophos ' 5000
2 1b Ethion L.72
25456

(e) Weed Control Programme
Spray under the vines (using a tractor boom spray) with ‘
Paraquat twice each year because it is difficult to contxol
with a rotary mower mounted on the tractor. Spray with
leedazol once per year to control broadleaf weeds growing
directly under the vines,
Assuming 4657.78 sq.yd. sprayed per unit per application

4e

N.Z.DsAs Recommendations
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Paraquat 9515.56 sgeyd. at rate of o
4 pints per acre 8 pints/unit/vear 15,09"
Yeedazole 4657078 sqge yd
8 pints/acre 5el4
therefore 8 pints/unit/year
Total cost/unit/year 20625

(d) Tractor Fuel Costs .
40 h.pediesel tractor - 2 gal/hr
Diesel $0.185/gal
0il 3% of fuel costs
cost fuel/hr
= 2 (04185 plus 0.00555)

= approxe #0.38/hr e
(e) Running Costs of Tractor and Machinery
Repairs and Maintenance g/hour of use
Tractor 0.3410
liower 0.2760
&/
Spray 01102
Tertilizer Diste. 0,13540
Forklif't 0.2000

(f) Treight Costs _

Assumed small goods rate. The cogt for weedicides,

pesticides and fuel is imputed as #4105 per unit of

vines.

A.1.52 Casual Labour Requirements for

" Pre-Harvest Activities _

Permanent labour is assumed to work for 7.5 hr per 8«hr day.
The 05 hr per working day is allowed for 'smokos' and will be
referred to as 'down time', When labour is hired then it is
assumed to work for 7.5 hr per 8-~hr day but must be paid for 8 hre
The time (in hours) required per unit of vines for a permanemt
labour unit to carry out a pre-harvest activity must be multiplied
by -,-7-?3- to determine the mmber of hours paid if those same
activities are carried out by hired labour.

5. Massey Farm Machinery Dept
6e From Jackson (10)
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TABLE A2, Hourg of work available from ore permanent labour
unit for one year (1971). An 8=hour day has been

allowed, but only 7.5 hours for actually carrying

out a taske Available hours

for work =

lMonth Monday - Friday
January 15745
Februaxry 150.0
March ) : 17240
April ‘ 16540
May 157.5
June , 165.0
July 165,0
August 165.0
September 16540
October - _ 157.5
November 16540
December 172.0

(a) Fruning
Pruning retes are dependent on many factors, the main ones
being: method of vine culture, method of pruhing and thoroughness
of pruning. The author used pruning rates achieved by some of
the leading growers, who had reliable records.
(i) Winter Pruning ‘

One permanent labour unit is assumed to prune 25 vines
in an B=hr day (7.5 hours actually working). This activity
must be carried out between mid-June and the 23rd of mlgust.'
Eighty-four hours are required by a permanent labour unit to
prune a unit of vines, or 89.6 paid hours for hired labour.

(ii) Summer Pruning

One permanent labour unit is assumed to prune 40 vines
per 8=hour day (7.5 hours actuaily working). Assume each vine
-must be pruned three times during the period between mid-lTovember
and the 28th of Fcbruary at points equidistant in times One
hundred and fifty-seven and a half working hours per unit are re-
quired for pruning for one permanent labour unit, i.e, 52.5 hours
per pruning.
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TABLE Adde Other Pre=larvest Activities.

" Resources Needed
7

Activity ‘Hrs/unit’ Tractor Men Equipment
Tertilizer application 0e5 1 "1 Fertilizer spreader
Weed control 05 5 4 1 Boom sprayer

Pest control 1.0 3 1 Blast sprayer
lHowing 0.75 o 1 'Rotary mowver

TABLE As4e  Anmual Plan of Pre-hervest Operations (other than
pruning)

Weed Pest Fertilizer
Month Mowing Control Control application

July , =

Aupgust 1

September 1
October
November
Decenber
Jamary
February
llarch
April
May

June

PR RN N R R
=

A.1.5¢3 Casual Labour Cost

‘Due to the timeliness requirements of the various pre-
harvest activities there are certain months during the year when
the permanent labour will be pgrossly undcr-utilized and the months
when hired labour will be necessary if the vine acresge is beyond
a certain sreas From Tables A.3 and A.4 it is evident that the
pre=harvest activities of mowing, fertilizer applicotion, pest
spraying and weed control do not require a iarge labour imute
The main activity influencing the need for casual labour is the
winter and summer pruning requirements, The maximun acreage of

vineg that one permanent labour unit can handle is approximately

7« Mo 'down time' included.
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9 acres during the swmer pruning period, gng 7 acres

during the winter pruning period, therefore, acooraing

to these restrictions the wvine acreape cannot increase beyond

approximately acres unless casual labour is employed.

TABLE A5, Vinter Pruning Period Casual Labour Requirements.

Hours of casual labour that must be hired for ees

Permanent Vine Unit No.
Labour Units 3 4 b 6 7 8 9
5 0 5362 90466 90.66 90,66 et c, .
2 0 0 0 0 0 11425 90.66 etce.

TABLE, A.6. Summer Pruning Period Casual Labour Requirements.
Hours of casual labour that must be hired for eee

Permanent Vine Unit No.
Labour Units 3 4 5 6 . 7 8
1 O 102,93 174.1 174,11 174.1 etc.
2 O 0 0 0 28,05 174.1 etc

Tables A.5 and A.6 show the acreapge at which exira labour must
be employed end the labour required for each successive unit of
vines during the winter and summer pruning periods respectivelye
Note that these fipgures also include requirements for activities
other than pruning during these periods.

TADLE As7. Casual Labour Cost (§) far Pre-harvest Operationse
Vine Unit No.

One permanent 2 % _ 3 5 * 8 ’
labour unit 0 133081 295453 044423 344423 544425 etce
Two permanent ‘
labour units 0 0 0 0 3709 240,91 344423 eto.

The costs in Table A.7 are based on a rate of $1.50/hr for
casual laboures Though this rate may be slightly high for male
viorkers and excessively high for female workers, inflation and
imminent pay equality for women makes it a realistic figure for
the immediate future. The costs shown apply to the unit stated,
€effe if a one-men farm had 7 units of vines, then the total cost for
pro=harvest casual labour would be: $133.81 + 205457 + 544425 + 5444236
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Summary of 1 Plant Fixed Costs
2 Orchard Fixed Costs _
5 Pre=harvest Variable Costs

Plant I"ixed Costs

Standard Equipment Combination

Interest 999,9
Depreciation 612,21
Insurance 55697
Repairs and Mainten- _
ance 264.86 1,950,94
Other Fixed Costs 216,62
Cost per Permanent Labour Unit 3,200.00
Orchard Fixed Costs
D66465

Pre-Harvest Variable Costs (ex casual labour costs)

TFertilizer 39 ¢ 547
Pesticides 254560
Vleedicides 204230
Freipht - 1.05
Tractor Costs 10.81

Equipment Costs 2492 100,121
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A.1.6 Harvest Variable Costs and Harvest Input-Output

- Co=ef'ficients.
A.l.6,1 Picking and Heuling,

(a) Picking Fipe Ad8
This operation involves plucking s e M
the fruit from the vine by hand and placing
it in a bag slung around the picker's waist
(see FigeAo8). Uhen the bag is full, the
fruit is emptied into a bin by opening a
flap at the bottom of the bage In
practice, for any given labour unit,
the piclking rate (unit weight .per unit
time) will vory according to the yield
‘ per vine and the size of fruite
Postulated relationships are shown in
Tige AsQo

Fige As9 Graphical representation the probable effects
. yield per vine and fruit size have on the
picking rate:

Piecldng
rate

1b/hr

-
v

Yield per vine Fruit size

There is a plateauing off effect because the piclier approachos
his maximum absolute rate and further size or yield increases tend
to have a diminishing effects Howevcr, incorporation of these
relationships is beyond the scope of this study and a high piclking
rate has been used. and it is agsumed that the fruit size and yleld
per vine have no significant effect on the picldng rate. The
agsumed piclking rate is 400 1b per picker per hour workeds In an
Be=hr day, 3000 1b per picker (7.5.h.oura worling).
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(b) Hauling

Allow 15 mimites for a full bin (780 1b) of fruit Lo he
hauled from the vines to a pacling and grading installation or a
truck pick=up point. | Hauling involves backing the tractor up to
a full bin and lifting it up on the three-point linkage forlkliflt,
driving to the pacldng shed or transvort pick-up point and deposit-
ing it, and taldng an empty bin on the forlklift and driving back
to deposit it at an anpropriate place for tlie pickerse

It is assumed that picking and hauling must be carried out
betvieen the 1st of lMay and mid-June, working weelkdays only
(essential if comparing with non-farm businesses)e Each permanent
labour unit can supply 240 hours of work during this period.
\Then the labour reaches maximum capacity, then labour must be
hired for any additional vines,

Table A.,8 shows the picking and hauling labour cost per unit
vhen all labour must be hired for that unit. Costs for yiclds

other than listed can be calculated on a proportionate basise

TABIE A.8 Cost of Harvesting Labour per Unit of Vines
g g i
Cost of Cost of

Yield Picking Hauling Total
(1b/vine) Labour Labour Cost
20 76 ¢ 44 9.18 85,062
120 101.92 12,24 114.16
150 127640 . 15631 142,71

Table Ae9 showg the first unit for which casual picldng and.
hauling labour must be hired by one-= and two-man farms, achieving
three specific yields. The pcrmanent labour unit(s) are able to
carry out part of the picldng and hauling operation on this first
unit of vines, hence the full cost shown in the Table is not
incurred for this unit,
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TABLI A.Q - Cost (%) of harvesting labour for the Unit
of Vines at which the permanent labour reaches

maximum capacity.

Yield Mumber of

! . ‘4 Ne.
1b/vine Permanent Vine Unit No

Labour Units 1 2 3 4 5 6 7

20 I Q4D

2 24,96
120 1 0.92

2 190,42
150 i 4 9563

2 3«00

TABLE A.10

Tractor running cost per unit of vines for hauling and
maximm muober of units that one tractor can haul for

Yield Cost/Unit Maxdirum o,
(1b/vine) g of Units
20 6079 5542
120 7,04 . 25,4
150 8448 20.4

Maximum vine acreage that one tractor can haul fruit for in
the specified harvest period is dependent upon yield per vine.
There are sssumed to be 240 haulage hours available.
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Aele6o2 Marketing Activities
(a) Packing and Grading

CARLIS A1l  Cost prices of components® of the four installationse

Capital Item PI £ 2L P IIT P IV
2 2 4 ¢
Building 74776 37,700, 37,7004 50,5004
Land 675, 5,000 5,000 5,000
Forl:lift (Traoctor 3= 4,000, 4,000, 74,0004
point linkage)

Bin llarshalling 1,920, 2,000. 240004 24,0004
Sorting ( ( ( (
Grading ( 1,800, ~ (20,400. (29,9004 (55,0004
Paclcing 1,860, ( ( (
Lidding ' 960. 2,400, 2,400, 4,800,
larket lMershalling 144, 400, 400, 1,0004
Extras due to size ' 24000,
Total

Capital Imvested 15,135. 71,9006 81,400, 125,500,

8+ Capital requirements for cool storage has not been included for
any of the packing and grading plents. These costs are based
on data supplied by Hancock,



TARLE A.12 © Anmusl Tixed Costs of Installation P i,

Corponents Cost Price Average Salvage Depreciation o Inicrest Insuranceio
of PI (New) Value Value - Rate (%) Amourts(4) (73)

Building 7,776 ~  3,888.00 o 245 38,88 = 272,16 14,44

Bin larshalling 1,920, 1,152,00 192,00 10 125,28 80.64

Sorting & Grading 1,8000 . 1,080,00 180,00 10 11745 75460

Pacling 1,860 1,116,400 185,400 10 121,37 78412 15420

Lidding 960, 576,00 9600 10 62464 404,52

Market llarshalling 144, 86440 14,40 10 9.40 605

9% A = Sn x 0.,0725 (10 yx) 10, Insurance Rates
A =Sn x 0,005 (40 yr) Building 37.037 cents per $100 (Av.value)
Sn = Cost price - salvage value _ Equipment 57,99 cernts per 100 (Av.value)

bl



(a) Other Fixed Costs for P I, -
Land

Assume packing shed is on 0.5 acres of land
of value g675.00

g
Interest 47,25
Rates 16,88

Repairs and Main‘tenamell

Machinery at 4% per year of initial cost
267456

Building at 2 per year of initial cost
155452

11. Based on rates given in '"Culpin's Farm Machinery'.

12, Possibly low.
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TABLE A,13

Installation
P II
Building
Machinery
Land

P III
Building
Machinery
Land

P IV
Building
"Machinery
Land

13, 10 yr
40 yr

Cost Average
Price Value
$
37,700 18,850
29,200 17,520
5,000
37,700 18,850
38,700 23,220
5,000
50,500 25,250
69,800 41,880
5,000
L = Sn x 0.0725
A = 5n x 0,005

Salvage

Value
$

0
2,920

3,870

6,980

Sn
$

37,700
26,280

37,700
34,830

50,500
62,820

Interest
1% of
Av, Value
$

1,319.50

1,226,40

350,00

1,319.50
1,625, 40
350,00

1,767.50
2,931,60
350,00

Annual Fixed Costs of Installations P II, P IIT and P IV,
13

Depreciation
- (a)
$
188,50
1,839.60

188,50
2,525.17

252,50
4,554.45

Insurance

$

69.81
66,40

69.81
88,00

93.51
158,72

Repairs &

Yaintenance

3

754
1,168

754
1,548

1,010
2,792

9L
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(b)' Discussion of Fixed Co:ts of Installations FII, PIII and PIV,

Interest Rate
75 of the average valuee

_De-preciétion
Sinking Fund liethod.

Insurance
Same rate as for Installation PI.

Repairs and Maintenance of Buildings

Two per cent of initial cost of the building per year is
usede This is considered fairly realistic as repairs and
maintenance on buildings is generally considered to be mainly a
function of time.

Repairs and llaintenance of Machinery

In practice these costs would be a function of time, rate of
work and amount of work, however, an incorporation of these factors
is beyond the scope of this analysis because F.}M.C, graders have
never been used for grading and packing Chinese Gooseberries before,
and data on orbit graders is not available. The important point to
note about this analysis is that it is confparative, consequently
repairs and maintenance costs have been included as fixed costs at a
rate of 45 per year of the initial cost, though this may be an under=
estimation.

Accounting Costs per Year

This would be a function of the total throughput par year and
the installation size, however, at this stapge it is considered suff=
icient for this analysis to regard it as a fixed cost of #1,000 per
years '

Rates
5 acres at a value of #1,000/acre ¢
2.5@ of unimproved value 125,00
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The costs of auditing, rates, and telephone all become insipg=-

nificant

compared with the overall costs of the packing and prading

operation, therefore, a considerable errar in these costs will not

matter to this comparative analysis.

(¢) Input, Output Co-efficients and Variable Costs of
Installations PI, PIT, PIII, and FIV

(1)

- (31)

(iid)

(iv)

(v)

Throughput Rates
Assumed that the grading rate is the installation
throughput rate.

Labour Costs

Foreman labour @  $2.00/hr

All other labour @ #1430/hr

Packing Material Costs
Assume : (a) 260 export trays for each ton of
' export fruit
(b) 2nd grade fruit destined for New Zealand
market is packed in bushel cases (40 1b
fruit/bushel)
(e) cost of one export tray $0.244
cost of one 40 1b case #0456
- therefore cost per ton for export fruit #65 444
cost per ton for 2nd prade fruit 719,60

Cool S4orage Costs

Costs are for one month only, i.e. it is assumed

that the fruit remains in cool storage for one month.
Charges are 5 cents per 10 1b of fruit, or one export

tray. Assumed that 9806 of the fruit that is piclked

is cool stored. '

Freight Costs .

Freight cost to the cool store (if using PI) or to

packing end grading installation is assumed to be $3.56

per ton of fruite If the packing and grading installation
is on the farm then the fruit is assumed to be transported,
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af'ter paclking and grading, by non-refrigerated trucks

to a cool store. If the packing and grading install=
ation is not on the farm (PII, PIII or PIV) then the
fruit is transported in the bins into which it was
placed after picking, to either of PII, PIII or FIV where

the cool store is also situated.
(vi)Power and fuel, 1% of packing material coste

TAPLI: A.14  Labour Requirements for Each Installatione

Installation FI PII PITI
Administration 1 4 1
Bin llarghalling 1 1
Sorting 1 4 4
Paclcing 4 16 16
Containers in 1 4 4
Containers out 1 4 3
larket; Marshalling 1 4 2
General ol - 4 _2

11 44 33

PV

N ©

3

lr:o,pcaca

6

[_L

TABLE A.15 Quantities of Each Grade of Fruit Obtained per Day
for Specified % Export Fruit and Wastage for a

50 ABU/hr installation.
For a Daily Throughput of Fruit 3.9843 tons

Grade Percentages Quantity of each grade

obtained (1v)

Export 2nd Waste Export 2nd Vlaste
0 8 2 803205 71440 17845
80 18 2 71400 160605 17845
70 . 28 2 6247,5 2499,0 17845
60 38 2 53550 5391e0 17845
50 48 2

4462,5 4284,0 17842

Material Cost

(#) Per Day
255473
216426
198480
181457
1635486



TADLT} A.16
Tons
Through= Labour Labour
T put Per Require= Cost
Installation Day e Per Day
rI 39043 i 120
 FEL 1549375 At 460
PIII 15.9575 33 55848
PV 514875 61 615.6
TABLE A.17

Total Vsriable Costs (%) per “on

% Export Fruit

Installation 20 80 70
FI
0=120 tons _ 103483 99,40 94,97
121=159 123,95 119,52 115,09
PIT 105,83 99.40 94,97
PIIT 094,97 90454 86,12
PIV 93,46 89,04 84,61

Summary of Installation Fixed Costs (§)

Installation
PI 1,544.,52
PIT 8,257.21
PIIT . 9,743438

PIV  15,185.28

Cool Store
Cost (§)
Per Day's
Throughnut
435475
174695
174495
540,486

60

00655
110,07

90455
81469
80.18

180

Ireight
Cost (§)
Per Doy's
Throughrut
15,92
55468
55.68

111,564

20

86412
106024

86.12
7726
70607
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A2  llechanical Pruning Cost Estimation Method and Key Assumptionse

Assume three cuts each side of row, therefore six cuts per
I'OWe
Figo A9 e -

L (Z=7=31N: +—placenent

\_ﬁ\?_ "/of cuts

Assume that vines are pruned once for winter pruning and
three times for summer pruning. The vine layout is assumed
to be the same as outlined in Figse. A.1 to A.7 Assume 294 fcet
per row per cubt, therefore, total of 35,280 feet per unit.

Azgume the tractor moves at one mile per hour, therefore, requires
6468 hours per unit of vines (of approximately seven rows).

Assume contract hedge cutting charge of g7/hr resulting in 49 per
unit per prunipor #4196 per unit per year. (Assume unlimited
amount of contract time available.)

fith a one-man farm what limits on acreage now exist?

In December and Jamary 50 units (100 acres) of vines are
anpproximately the maximum that one man can handle if the required
pest control, weed control and mowing are to be carried out at the
correct time. The other restrictive period is during harvesting.
Bin haulage hours available from one tractor are assumed to be

240 hourse.

TAPIE A.18 Key Data Laximum oe of

units one man

Yield Tons Maxi:ﬁnu No. of can handle dwr=
units one tractor ing December and
(1b/vine) Unit can haul bins for Jamary
30 5428 101 50
60 e 56 50 50
90 10.04 3302 50



182

A3 Overseas Exchange Potential Estimation Methods.
Ad3el Kiwl Fruit

For the derivation of domestic cost per dollar of overseas
exchange ea-rncd, Farm Size 1114 has been used and is assumed to
be operating with 20 acres of vines, yielding 120 1b of fruit
per vine, 7005 of which is exported. Since 705 of the fruit is
exported, then 704 of costs common to both export and local fruit
is attributed as the cost of export fruite Costs specific to
export fruit have been added separately (e.ge export trays).

Total farm production 131425 tons

Total export production 91,875 tons
Cost to farmer of export production  $20,800.
Therefore cost per tray ' £0.87.
Domestic Costs ' Per
Export Tray
17
Farm production cost 0.87
Freight to wharf 0.07
Export commission 0,225
Cool storage cost at wharf 0005
Wharfage C.023
Domestic cost per tray 1.238
Invisible Costs Per
E’“’;ﬁg tray
Freight to United States 0616
Publicity 0,066
Insurance 0605635
Invisibles cost per tray 067185
Net Export Receipts (gUS)
Gross revenue per tray - 5e465
Invisibles cost 067185
Net export receipts per tray 207467

Net cost per US dollar earned
= 1,238 = gNZ 0.45

207467

14. GSee page 74
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A3e2  Butterfat

The farm cost of butterfat production is based on Jackson's
(10) analysis. Plant size two, subclass b operating at maximm
capacity of 226 cows (constant milkfat per cow) is used, The
cost curve for thes.e assumptions is BZB2 and. is shown in Fig 7.33,
page 103 Volume II of Jacksons thesis. Production per cow is
assumed to be 300 1b of buttérfat. #llowance for factory costs
To fe0ebe is 4,11 cents per 1b of butterfat, taken from the interim
costs published in the New Zealand Dairy Board Annual Report,
1971~72.  The net price received overseas per 1b of butterfat by
the Dairy Board is assumed to be FUS 0.55

. gz
Farm cost per 1b of butterfat 036
Factory cost to f.o.b. per 1b of butterfat 0.0411
- Total NZ cost per 1b of butterfat 0.4011
Net export receipt per 1b of butterfat ZUS 0455

Therefore the domestic cost per net

0,4011
Us Dolla:c earned = 0.55

n

0.73

A.343  Estimation Method to Determine the Net Overseas Exchange
Resulting from Export of Kiwi Fruit by 1980,

‘Assume (a) Net returns per tray gUS2,74
(b) 260 trays per ton of export fruit.

Current Prices

6000 tons exported in 1980 BUS4.274 million
8000 tons exported in 1980 gUS5,6092 million

2/3 Current Prices
6000 tons exported in 1980 gUS2,402 million
8000 tons exported in 1980 gUS3.20 million
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A.4 Recent Report on the Cling Peach Industry.,
VMerry-Go-Round Slows Down for Cling Peach Industry

California's cling peach industry seems to have turned the
corner in a bloody struggle to bring supply into balance with demand,
That is good news to a lot of people, Clings are No, 1 in canned
fruit markets, And, when clings are in trouble, other fruit markets
get hurt,

Current trade reports give hope that by midsummer - end of the
pack year - inventories will be down to what the industry figures is
a good working level, But no one is celebrating a victorys; the cost
has been high, It will take several years to recover from the
woundss thousands of acres of orchard pulled out, dozens of growers
forced to the wall, several canners squeezed to the point of merger
or ownership changes, And there's still plenty to worry about,

Loss of export markets was one of the major factors that put
clings into deep trouble, Hope for recovering part of that loss was
shattered by the long strike of Pacific Coast dockworkers; the
industry may have lost as much as 25% of potential export sales,

In spite of the sharp cut in acreage, there are still enough treeé
in the ground to produce more than the market can easily handle,
And any upturn in grower returns may bring heavy new plantings,
starting the familiar, disastrous cycle,

This one beran with two big packs back-to-back in 1968 and
1969, Then troubles multiplied, South Africa and Australia took
some export sales from the United States, A faltering national
economy was reflected in lower domestic sales, And the tight money
market sent interest costs skyrocketing on canners' huge inventories,

Growers responded, under the state marketing order, by eliminat-
ing big tonnages over the past three years by "gfeen drop", cannery
diversion, tree removal, and surplus pooling, Profits turned to
red ink in the process, In 1971, growers probably averaged around
$50 per ton for their crop, including the surplus tonnage production
costs may run 360 to 370 per ton,

The California Canning Peach Association is prepared to come
back again with the "Full Supply Contract" proposal it offered a
year ago, That proposal provided for long-term contracts to give
the association tight control over supply, Canners showed interest,
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but not enough to put the program into effect, Then the association
sought legislation to 1imit new plantings, The bill was passed by
the legislature but vetoed by Gov, Reagan,

Growers also are moving through the state marketing order to
expand research in processing, new products, and consumer attitudes,
in addition to strong advertising,

In the export market, several major canners are working with
dried fruit and nut handlers to develop a new joint export sales
agency, under the Webb-Pomerene Act, That law allows domestic
éompetitors to combine forces in export markets, And the new agency,
Pacific Agricultural Corp, for Exports (PACE) could be in operation

for this year's pack,

American Fruit Grower
February, 1972,
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