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CHAPTER 1

SUMMARY

1.1 Purpose and cost of project

Pinance and technical assistance is requested
to implement and operate a dairy cattle development,
multiplication and training scheme of about 2700
acres in the northern part of the South Bast Johor
Project Area.

Financing of about $5.7 million is required
over the period 1972-1976. Of this sum, which
excludes interest, $2.2 million is the foreign
exchange component, The cost of the technical
assistance posts requested is $2.2 million over
the period 1972-1980.

1.2.1

The Dairy Industry in West Malaysia.

Tocal dairy cows are of Indian Zebu origin
and are characterised by poor milk yields and
milking characteristics but good tolerance to the
climate and in particular to ticks and tickborne
diseases. Exotic dairy stock from the temperate
regions have good milking abilities but need a
very high level of management %o enable them to
survive the climate and many local diseases.

Work in Malaysia at the Central Animal Husban-
dary Station at Ayer Hitam has demonatrated that
the cross between a Priesian bull and a Local
Indian Dairy (LID) cow has acceptable milk yields
and good tolerance to the enviromment and is con-
pidered to be the right type of stock on which to
base a dairy industry. Another line of approach
is to identify the management conditions under
which exotic temperate stock can produce economic
milk yields at acceptable levels of management,
cost and risks. The solution of such problems
could open up the way to a more rapid increase in
milk and beef production by the import of the
necessary stock.

There are few of these crossbred animals in
Malaysia.at present. Furthermore, the population
of female LID stock appears to be declining. There
is thus an urgent need for multiplication of cross-
bred dairy stock, However, the requirements for
successful development also include:

Establishment of management methods and
techniques

Betablishment of a skilled labour force

Establishment of markets and marketing
processes

Coordination of services to the industry

Expansion policies and extension work to
support these.

A series of three multiplication schemes are
proposed by the Veterinary Divieion, in Perak,
Negri Sembilan and Trengganu respectively. These
are to be supported by a rural artificlal insemi-
nation programme. The programmes are designed to
make exclusive use of Malaysian resources of man-
power and skills and as such they only have the
capacity to contribute towards the multiplication
of crossbred stock.

1.2.2 Potential for dairy farming in SE Johor.

The potential for dairy farming has been
investigated and shows that this activity
could play an important role in the diversifica-
tion of the agricultural economy of the country
which is traditionally reliant on rubber, rice,
0il palmsand coconuts. A1l except rice are long
term tree crops with little flexibility in pro-
duction possible to meet changing economic circum-
stances.

The environment of the South East Johor Pro-
ject Area is well suited %o high production levels
of vegetative material, having a high rainfall,
usually more than 100 inches, gpread fairly evenly
over the year. Soils and terrain over most of the
project area are suitable forgas production and its
exploitation by cattle.

The project region is gituated in an ideal
position vis-a-vis the large high income market
potentials in Singapore and the developing urban
areas of Johor Baharu. Price forecaste have been
made on the assumption that, with a) increasing
incomes and b) decreasing retail price of 1liquid
milk, fresh liquid milk can capture up to half
the total market for powdered full cream and impor-
ted 1liquid milks. This assumes, therefore, a total
potential market for up to 20 million gallons of
milk in Singapore and Johor by 1990 at a price of
40 cents per pint retail, which is equivalent to &
farm gate price of $1.28 per gallon.

The income potential of a dairy farm is good,
better than rubber and oil palmson an equivalent
acreage, and employment possibilities are also
good at about 10 acres per worker.

Secondary employment in milk processing and
distribution and in the service industries would
also occur and there are linkages with the possi-
ble development of a Malaysian based cattle feed
industry.



2.1 The Agricultural Economy

The agricultural economy of West Malaysia is
dominated by rubber, rice, coconuts and oil palms
which together occupied 95 percent of the total
cultivated land area in 1968. Of the total culti-
vated area of 6.8 million acres in that year, rub-
ber accounted for 4.2 million or 63 percent. Rub-
ber and oil palm exports in 1968 accounted for 36
percent of total exports.

The heavy reliance on a few crops, especially
rubber, has led to intense government interest in
diversification. 0il palm plantings are increasing,
some at the expense of rubber and there is much
interest in cocoa, sugar cane and tapioca produc-
tion and some interest in beef production using
imported stock.

Within the smallholder section of the rural
sector, the livestock industry is quite important.
Pige and poultry tend to be in the hands of spe-
cialist producera and current internal demand for
the products is generally fully satisfied at present.

Cattle and buffalo numbers have been declining,
particularly since the mid 1970's, There was a 10
percent fall in cattle numbers between 1965 and
1968 from 312,000 to 286,000 and an 18 percent drop
in buffalo numbers from 275,000 to 227,000 in the
game period. This is thought to be due to three
main reasons;

i) the replacement of draught animals by

machines in padi areas,

1i) the impact of Urban CJ.aa.nsing
with no alternative sites of
dairy producers, and

41i1) increased illegal slaughterings in kam-
ponge, especially during periods of low
rubber prices.

programmes,
ered to

2,2 The Dairy Industry

2.2.1 The present situation.

Cattle in West Malaysia consist of both
draught and milk types, the latter forming about
25 percent of the total cattle population.

These are known as Local Indian Dairy cattle
(LID) and are normally run in small units of 5 %o
20 cows on roadside, rubber estate and pafii stub-
ble grazing. Estimated net milk production from
them is 4 million gallons per year and this is
usually retailed by the farmer or through small
retail businesses.

In addition to the dairy producers deseribed
above, there are a few established dairy famms,

notably two operated by the Veterinary Division,
together with a dairy colony where milk producers
from EKuala Lumpur were given land about 20 miles
from the city after a town cleansing programme.
At the Central Animal Husbandry Station (CAHS) at
Ayer Hitam in Johor, the Veterinary Division have
carried out the basic work of crossbreeding LID
stock Friesians to produce an animal with an
acceptable milk yield, heat tolerance and resis-
tance to ticks and tickborne diseases. There are
two further commercial unite in Johor; one is
stocked entirely with Friesians and the other
grading up LID stock by using a Friesian bull.

2.,2.2 Constraints to Development.

The major constraints to rapid development
of a Malaysian dairy industry, described in detail
in Appendix C are:-

1) The limited availability of suitable
dairy cattle

The lack of knowledge of the management
techniques necessary to exploit the poten-
tial in the environment. s applies
both to pasture‘nmgmnt and cattle
management .

The lack of trained and
sonnel within Malaysia,
managers and stockmen.

Lack of accurate and comprehensive data
on which to plan ex ion from any in-
troductory schemes cluding the most
appropriate degree of cross breeding.

I.aokofnbodytoplnnmd contrql the
wide range of essential gervices required
for a dairy industry.

11)

ii1) experienced per-

both dairy farm

iv)
v)

2.2,3 Current proposals for public sector dairy
development.

The major initiative and effort in dairy deve-
lopment has been provided by the Veterinary Divi-
gion who initiated and carried out the work of
crossing LIDs with Friesians at the Central Animal
Husbandry Station. The basic worth of the resul-
tant crossbred has been proved to the patisfaction
of the Division, which is now planning an expan=
sion programme %0 be operated under a nucleus
dairy development planning unit. This would be
set up within the Veterinary Division and later
incorporated in & national Livestock Development

-
Authority. This programme would have two main
features:-

1) Multiplication units will be established

similar to the operation of the CAHS.
This has recently changed its role from
that of a research station and is now
concentrating almost entirely on multi-
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plication of crossbred cattle. The total
breeding herd was 2050 in March 1971 and
consisted of 1770 Zebus, 110 Temperate
Exotic animals, 80 crossbred cows and 90
crossbred heifers.

In addition to the CAHS which is to be ex-
panded %o 2,500 breeding stock, three other
multiplication units of gimilar size are
proposed by the Veterinary Division, one
each in Perak, Negri Sembilan and Trengganu
over the Second Malaysia Plan period.
Management and professional staff are to
be provided by the Veterinary Division and
200 casual workers will be employed per
scheme to undertake stock and field work.
The breeding herds will be operated in 4
units of 500-600 on each scheme.

ii) An artificial insemination programme is
proposed which is aimed at covering half the
national LID and Kedah/Eelantan animals
annually. The evaluation of this scheme
seems optimistic in its quoted 4,5-5.5:1
pbenefit: cost ratios when the difficulties
experienced by a pilot scheme are taken into
account.

A training institute is also proposed, to pro-
vide short courses in practical dairy farming and a
further training programme is gcheduled to commence
soon which involves sending a small group of young
men to Australia each year to work on dairy farms
for one year. There are geveral students in Animal

Seiences currently undergoing training at overseas
universities.

There are also modest schemes for cattle deve-
lopment proposed by the Johor State Government.
These will be concentrated in the coconut growing
areas on the West Coast of Johor. Appendix C gives
further details of the proposed programmes.

2.3 Dairy Potential in SE Johor
The Johor Tenggara Project Regions cover

742,000 acres gross in two areas as shown in Fig.2.3.

Appendix B gives further details. Of this area,
some 280,000 acres is available for agricultural
development., The climate is typically "Tropical
Wet" with no distinct dry seasons although dry
periods of up to 12 or more days may occur in
Pebruary and June/July.

The topography of the agricultural area is
generally level to undulating with some steeper
areas and the soils while generally of low ferti-
1ity are all suited to growth of high yielding
tropical grasses and legumes given the right ferti-
11ty corrections. Over 90 percent of the total

agricultural development area is identified as
guitable for the growth and exploitation of grass
by cattle. This is shown in FPigs. 2.1 and 2.2.

There are two towns adjoining the area, Kluang
in the northwest and Kota Tinggi in the centre;
Johor Baharu and Singapore lie south and west of
the two regions respectively.

These urban areas can be expected to provide
a substantial market for dairy products and fresh
milk in particular. The potential demand is
assessed in Appendix D which indicates that by 1990
there should be a market for about 12 million gal-
1ons of fresh milk retailed at 55 cents per pint
and sold at $1.80 per gallon at the farm gate.
This compares with the current range of retail
prices of fresh milk in Singapore of 60-100 cents
per pint.

There are well established companies involved
in the marketing of milk and milk products which
are ready to take substantial increases in supplies
phould they become available. One company already
operates a U.H.T. (Ultra High Temperature) plant.

Initially the market for fresh milk from SE
Johor should present no problems although as sup=
plies build up with the continued expansion of the
industry, increased promotion will be necessary.
The output from the proposed project should provide
reasonable indications as to the gtrength and na-
ture of the fresh milk market in both Johor and
Singapore. This will be of special value in asses<
sing the extent and rate of future development.

2.4 ti

A 4

e Project and

South East Johor has special advantages as an
area in which to concentrate development of a dairy
industry; not only is suitable land available and
a good environment for grass growth, but also it
48 close to a potentially large and expanding urban
market.

There are still many technical problems in
milk production which must be golved and it seems
more appropriate that these should be studied and
solved on a field scale in SE Johor which appears
to have special advantages over other areas for &
commercial dairy industry. Information is also
badly needed on the economics of performance in
commercial terms of alternative systems and type2
of dairy enterprise.

The need to train personnel both at manage=
rial and lower levels in the skills of animal hus=
bendry and milk production has already been iden~
tified as a prerequisite to any pignificant deve-
lopment of the West Malaysian Dairy Industry.



The shortage of suitable dairy stock for
development of the dairy indusiry acts as a severe
constraint on development, both in SE Johor and
throughout West Malaysia.

While many of these needs apply to the na-
tional dairy industry - they are particularly eig-
nificant to an area which has very special poten-
tial, There are also substantial advantages and
economies in formulating a project which will go
a long way to satisfy these needs in one compre-
hensive unit, since the skills which will have to
be imported to manage and run the project are rela-
tively scarce even on an international basis.

The project described in the following chapter
has been formulated to achieve the following objec-
tives:-

i) to train workers in the skills of com=-
mercial cattle raising especially for
milk production and to release them to
the expanding industry.

ii) to train management in the practical as-
pects of cattle farming in a tropical
environment.

iii) to provide a surplue of crossbred dairy
cattle, with good milking characteristics
and possessing local environmental tole-
rance, for distribution to new farmers
thought capable of achieving efficient
production of a high quality product.

This will demand high standards of manage-
ment, particularly to ensure herd health
and dairy hygiene.

iv) To identify and solve the practical prob=-
lems of milk production SE Johor and to
evaluate them both from a technical and
economic standpoint. To analyse and
appraise the results of the various al-
ternative systems used with a view to
setting out model types of enterprise for
replication by private and public sectors
at a later stage.

v) To appraise and analyse the performance
of local crossbred dairy cattle
at varying degrees of crossing and of
pure bred dairy cattle, The initial
breed to be used will be Friesian.

In the process of the project achieving these
objectives, the information obtained and the
experience gained by local personnel will provide
a very important and valuable base for both the
appraisal of the on-going development of the dairy
industry and to the setting up of some national
body with responsibility for developing the cattle
or dairy industry.



CHAPTER 3

IHE FROJECT

The e

It is proposed that a dairy cattle multipli-
cation and training scheme be established in the
Padang Hijau development unit at the northern end
of the Johor Tengah region between the Kluang/
Mersing road and the Sungei Kahang. (Figs. 3.1-4).

The Project Area extends to about 5,400 gross
acr~* of which about 2,700 acres of land must be
mawe available immediately. It is understood that
this is acceptable in principle to the State
Government. In the project area the terrain is
mostly undulating between 2 degreesand 6 degrees.
One small area occurs towards the north with slopes
of 6-12 degrees. Several soil series are found but
the complex association of Durian-Bungor-Munchong
predominates. These are silty to sandy clay soils
with the depth varying between the series. The
level of survey does not enable a more detailed
soil description.

3.1

The land use potential classification, indi-
cates that the area is suitable for growing grass
as well as other crops.

The area is on the 100 inch rainfall isohyet.

Access is excellent, with a main metalled
road running along two of the boundaries and well
maintained logging tracks penetrating the area.
It is about 9 miles from Kluang and 20 miles from
both the Central Animal Husbandry Station and the
proposed new Malaysian Agriculture Research
Institute (MARDI) Regional Research Station.
area is 80 miles by road from Johor Baharu and
Singapore which will be the main markets for the
milk and slaughter cattle produced. It is also
adjacent to areas where cattle farming, either
beef or dairy, could develop within the content of
the South Bast Johor master plan.

The

3.2 ecut

3.2.1 Project direction.

The management of the scheme described below
in sections 3.3.4 and 3.3.5 will, at the outset, be
responsible to the SE Johor Development Authority
through its Chief Executive or his deputy. The
Development Authority would have four main functions
in relation to the project, which is designed to
operate with the maximum amount of independence in
day to day running and in all technical policy
aspects. These functions are as follows:-

i) Act as a channel for funds and approve
budgets and annual plans and programmes

in the 1ight of the agreed objectives
of the scheme.

i1i) Be res ible for the initial ntt::
up of the management of the scheme
in initial physical pl s et
proposed that the management of the
scheme should undertake as early as pos=-
sible full respomibilit{ for detailed
planning and implementation subject to
overall approval in broad terms by the
Chief Executive of the Developmen
Authority.

Aseist where appropriate in coordinating
the activities of other govermment de-
partments and neies which are providing
services and in tructure.

Provide a channel for disseminating the
information obtained from the project for
use by private and public agencies.

If a public sector organisation is set up to
develop and coordinate activity in the livestock
or dairy industry, it is recommended that the res-
ponsibilities and control proposed above should
be transferred to this organisation.

iii)

iv)

3.,2.2 Project Timing.

It is recommended that the scheme be started
as early as possible. The earliest date for com-
mencement of land clearance is seen as October
1972, and negotiations for technical aid should
be put in train by October 1971. The period
between January and October 1972 should be utilised
in detail planning and studies of the site, with
recruitment of local staff and also recruitment of
staff in the technical aid donor country. Final
negotiation for land for the project should take
place by mid 1972 and contracts placed for land
clearance and buildings, water supply and roads
by July/August 1972. Planting material and ferti-
1iser must be ordered in good time, (there is for
example a three month delay on grass seeds ordered
from overseas). Finance must be made available at
the beginning of 1972 and sources of this must be
decided on at the earliest opportunity. Staff
brought in from overseas should have ample time
allowed for orientation, particularly time, oppor-
tunity and incentive to learn to speak Malay as
communication with workers is all important.

3.3 Details of famm operation

3,3,1 Land Clearance and Pasture Establishment

The whole of the proposed area has been logged
over and the remaining stand of trees does not
appear to be thick. Many of the larger trees have
been poisoned by the Forestry Department. As far
as possible, land should be cleared with as little



topsoil disturbance as possible. Grass is a shal-
low rooting crop and needs good fertility in the
top layers of soil. This virtually means clearing
by hand tb ground level over the majority of the
area., The system evaluated is largely a grazing
system based on Guinea grass and Centrosema pas-
tures. It will be advisable to clear, destump and
deroot a emall portion of the area, planting this
to Napier grass, legumes such as Centrosema or
Stylosanthes and forage sorghums to be cut and
carried to the animals. Stocking rates can be
quite high with these fodders and high fertiliser
applications will be necessary. The remainder of
the area will be felled to ground level, broadcast
with grass/legume seed mixture and left for grazing
for up to 2 years. By this time all tree stumps
and trunks will have rotted and the final fencing
can be erected. Sufficient trees should be left

during the felling operation to provide subsequent
shade for stock.

A land clearance programme over 4 years should
provide productive and easily fenced pastures by
the time that the herd consists of a majority of M
crossbred stock. The programme necessary to keep
pace with stock build up is shown in Table 6.2,

TABLE 3.1 Land cnarat;ce zmtm Establishment
enc -

Mech. Hand Fodder Pasture Fencing
clear- clear-

ance ance

1972 150 700

1973 90 545 240 795 11 miles
1974 - 600 - 450 7
1975 - 250 e 600 7 n
1976 - - - 250 Bran
it e w - - @
3.4 BStock

3.4.1 Purchasing.

The crossbred multiplication unit will be
based on the purchase of 3,500 LID females acquired
selectively from the national herd, As far as pos-

stock for inferior beasts if given the opportunity,

+3.4.2 Breeding.

All inseminations will be carried out using
deep frozen semen. The first crosses will all be
from Friesian semen, preferably purchased from
proven sires. The British Milk Marketing Board,
for instance, is an excellent source of semen as
all bulls used can be judged on their contemporary
comparison rating which measures the genetlc
influence of the sire on milking performance.

Second crosses can be made with Friesian
semen but it may also be advisable to introduce
Simmental on some of the second generation. This
Buropean breed has a very high heat tolerance,
good milk yield and excellent beef quality. The
effect on heat tolerance and therefore ease of
management of crossing the pure bred animals in
the Priesian unit with Simmental semen should be
examined.

Breeding policy after the F1 crosses is &
national concern and should be investigated by
MARDI. 1If the Friesian unit shows good results
then it could be desirable to continue with
Friesian crosses. If there are unsurmountable OF
expensive problems with these cattle then a pro=
portion of zebu strain may have to be maintained.
The actual proportion necessary and the breeding
system which best retains this proportion is a
long term research problem.

3.4.3 Herd Build Up

The technical coefficients used calculating
herd build up and composition are:

i) that the net calving percentage of LID8
will be 75 percent. The remaining 25 percent will
be culled. Half of these will be sold as poten-
tial beef breeding animals and the remainder for
slaughter.

ii) The crossbred stock of all generations
will have a net calving percentage of 80 percent.
The remaining 20 percent will be culled each year.

beef breeding and the
sible these will be maiden heifers and all i 5ahidhes Half of these are also for bee g

will be completed by 1976. It is recommended that
purchases be carried out by an assistant manager
responsible for inseminations and general stock
health assisted by a Malaysian assistant manager,
There may be the opportunity of assistance also by
meat buyers who have scouts in most areas working
on small commission for each purchase. They could
identify areas and farmers where supplies of stock
are readily forthcoming. It will be important to
purchase and transport the animals at once in each

remainder for slaughter.

1i1) There will be 7 percent mortality of youns
stock between birth and disposal. This will be et
3.5 percent per year.

iv) Male animals will be raised for beef and
will be sold as such at 18-21 months i.e. in their
2nd year.

v) Females will be raised as potential dairy
heifers. These will be inseminated so as to

= 0. their 3rd year:
situation as it has been known for farmers to change calve down at 27-30 months, i.e. in 3

They will also have an 80 percent calving rate and




20 percent will be culled.

vi) The multiplication herd will be progres-
sively upgraded, the LID animals gradually being
replaced. It will be maintained at 2200 milking
cows each year. Sufficient down calving heifers
will be brought in each year to maintain the herd
and the number of calves born at 2,200 per year.

vii) Bach year's intake of down-calving heifers
will consist of the later generations. BEarlier
generations will be distributed. The breeding
herd will therefore be composed largely of LID
animals until 1978/9 but by 1985 it will consist
largely of F2 and P3 crosses while in 1992 there
will be a preponderance of F4, F5 and F6 genera-
tions.

The first release of F1 down-calving heifers
will be in 1977 and this will build up from just
below 200 to 380 per year.

When it is shown that they can be successfully
managed in a tropical environment and can compete
with heat and disease tolerant crossbreds, then
this will rapidly open up new ways of expanding
the cattle population quickly and by further impor-

tation.

That these pure bred animals can be suc-

cessful in this climate has already been demon-

strated
Baharu.

on a commercial dairy farm near Johor

It is certain that these cattle can give high
yields of milk and fast growing beef offspring of

good quality.

Friesians have been successful in other hot
countries and can be successful in Malaysia given
the identification of the type of management and
feed input that they will require to operate pro-

fitably.

Should the range of technical factors in the
management of pure bred Friesians prove more com-
plex than antieipated, then a larger sample would
be needed. In this event an additional Friesian
unit should be imported without delay.

3.4.5 Stocking rate.

The farm will be carrying around 8000 head

of stock by 1978.

These have been converted to

adult cow equivalents by applying the factors in

Purchased LID females

TABLE 3.2 d U c ition -

88
Year 7295174 75 o kel PP 2P8T FAYNB0
Milking cows - - 750 1312 2014 2200 2200 2200 2200
Calves O-1
year old - = 750 1312 2014 2200 2200 2200 2200
Beef animals
1-2years old = - = 350 611 938 1024 1024 1024
Heifers 1-2
years old - = = 362 633 972 1061 1061 1061 Table 3.3.
Down calving
heifers 2-3
years old - - - it LR
Cull stock - - 250 437 648 T70 690 692 680
Purchased
LID stock -1000 1000 1000 500 = - - -

3.4.4 Priesian Unit.

The Friesian unit would be established and
operated in a similar manner to all the crossbred
units., Details are given in Appendix A.

The stock should be brought in as 4 month old
heifer calves as this will give them time to acoli-
matise before being inseminated and calving. Good
quality commercial stock must be bought from a
number of different lines from reputable exporters
and the animals reared under good management before
being transported by air. The U.K. is a good
source of such stock as its national system of
herd performance recording will enable desirable
genetic lines to be selected.

Time is allowed for adequate pasture ‘estab-
lishment and the Friesians should come into pro-
duction about the same time as the first cross-
breds in 1976, They should not be brought out
until early 1974, and should be inseminated at
about 18 months old to come into milk during the
early part of 1976.

Milking/breeding
females

Calves 0-1 year old

Male calves for beef
1-2 years.

Female calves for
breeding 1-2 years
Downecalving heifers
2-3 years.

Cull cows (allowing
for finishing)

489 .750 819 819 TABLE 3.3 mwm

0.6 adult cow equivalent

1.0 " " "
0.33 " " "
0.6 " " "
0.5
0.4
0.3

Application of these constants gives a total num-
ber of cow equivalents of about 4,600 by 1978/9
and this is judged to be the equilibrium stocking

rate.

Assuming that an adult crossbred cow weighs
850 1bs and requires 2.4 percent of bodyweight in
terms of dry matter per day, this is a require-

ment of 3.35 tonas dry matter per year.

As most

of this is to be taken from grass, the overall
stocking rate has been matched to anticipated

production.

Total utilised production of dry matter from
a guinca grass/centrosema pasture is assumed oon-



servatively at 7.59 tons per year. That from zero
grazed fodder is assumed at 17.86 tons per year.

Thus, total dry matter production utilised is esti- 1ist.

the general manager and his assistant managers and
their counterparts and the farm management specia-
There would also be a central office staff

mated at 18,750 tons or 4.00 tons per cow equivalent .paintaining detailed farm records of both herd and

This rate .of some 16 percent excess of theoretical
requirement is deemed necessary to take account of
possible variations in the assumptiorswhich may be
found in practice and also, more important, to
allow for variations in the rate of grass growth
which may occur during dry and wet spells.

The possibility of dry spells slowing down
the rate of grass production is ever present,due
to the relative uncertainties of climate in the
gshort term. Silage or haymaking should be prac-
tised and machinery for this has been allowed for
in the estimates.

3.5 Selling Policy

The scheme will have milk, beef culls and
surplus dairy stock for disposal.

It is proposed that milk be sold to the exis-
ting milk wholesale/retail companies on a contract
basis as they are in a position to absorb the
gslowly increasing quantities through their existing
marketing system. The daily quantity of milk will
rise from about 500 gallons per day in 1974 to
2000 gallons per day by 1978 and 3000 gallons per
day by 1984, This excludes milk from the herds
developed from the surplus stock of the scheme.

Beef animals and culls for slaughter will be

sold through existing meat outlets and will be
available from 1974 onwards.

It is envisaged that up to 50 percent of cull
dairy cows will be sold for further beef breeding.
No specific proposals are incorporated in this
report but two beef cattle farms are proposed for
the Johor Tenggara area as part of general deve-
lopment policy. The culls will be sold to such
farms.

From 1977 onwards there will be a surplus of
dairy enterprises which will comprise the on-going
development of the industry. The form of scope of
these enterprises should emerge as a result of the
information obtained from the project.

3.6 Earm Organisation

It is recommended that the scheme should be
run using a central administrative and common ser-
vices unit controlling and serving the production
activities of a series of individual units. The
central administration will initially at least be
responsible to the Chief Executive of the Develop-
ment Authority, or his deputy.

The central administration would consist of

grassland performance as well as the normal finan-
cial accounting systems., The main offices, stores,
a workshop and machinery sheds and a cold room
would be sited around the central unit and there
will be a pool of fieldworkers and tractor drivers.

The total herd would be split into individual
field unites of 120 acres (135 acres for the
Friesian unit). Bach one, consisting of 120 mil=
king cows and their followers, will be under the
daily control of a head herdsman subject to the
policies of the overall management. He will be
expected to carry out the day to day routine, be
thoroughly familiar with all the animals under his
charge, maintain a recording system and report any
untoward happenings. Bach head herdsman will be
responsible for assessing animal health, for cal-
ving down his own cows and for raiesing the calves,
dairy heifers and beef steers. It will also be
important for him to be in close contact with the
inseminator and, on recognising when an animal is
ready for breeding, to report this at the correct
time. It may be a good idea to instal a field
telephone system for instant contact with the cen=
tral unit.

Each head herdsman will also train the stock-
men under him by teaching and by example, imbuing
in them the sense of discipline and close obser-
vation necessary in a good stockman.

Some of these trained personnel will become
head herdsmen during the course of the project.
Thus, although this method of farm organisation may
not fully exploit all the apparent economies of i
scale, it is necessary if workers are to be trained
effectively and the animals are to be managed ade-
quately. The system will reduce risk of disease
spread and allow concurrent changes in management
techniques to be evaluated. Thus the farm will
expand with the addition of new units, some of
which may be varied in concept and layout to
exploit different ground conditions and management
possibilities.

Milking of LID cows in the early years of the
scheme will probably have to be by hand and all
those to be trained as stockmen will have to parti=
cipate. Scrupulous hygiene will have to be observel
to ensure that the milk produced is safe and of
good keeping quality. There should be no great
problems in this aspect if high standarde of
cleanliness are established and maintained, and
if milk is cooled immediately and stored at well
below 50°F.



Cooling should be done in churn coolers
using chilled water from an ice bank. The churns
would then be transported to the central cooling
room for storage until collection. At a later
stage, bulk tank cooling and collection may be
advisable if the use of refrigerated of insulated
tankers is feasible. For the first few years,
however, it may be preferable to keep milk from
the different units separated for quality reasons.

Milking machines will be required progres-
sively as the crossbreds start coming into the
herd and several different parlour layouts can be
tried., Probably the most satisfactory standard
layout would be a 6 unit herringbone parlour, but
both tandem and abreast type parlours should also
be used. These would be particularly useful with
those units containing a higher proportion of high
yielding or slower milking cows as these can then
receive alightly more individual attention.

In estimating costs paddock size has been
assumed at 10 acres to allow for rotational gra-
zing. While this order of size is thought deaira-
ble to lessen chances of parasitic infestations.
Variations in paddock size are possible and an
asgessment of the value of rotational grazing on
set stocking to different classes of stock has to
be undertaken by the management.

Ground conditions would have to be studied
in detail before laying out the units into grazing
and fodder areas.

3.7 Menagement and Labour Reguirements

The requirement for experienced management
and herdsmen cannot be stressed too strongly.
Part of their task will be, during the course of
running the scheme, to train people to take over
and to continue operation of the multiplication
scheme. This training is important at all levels
and particularly at field level. The value of the
best farm management available is to a great
extent lost if herdsmen are incompetent and not in
sympathy with their work.

The following management requirement is recom-
mended :

responsible for whole
operation. Initially
responsible to the
Chief Executive of the
Development Authority
or his deputy.

responsible for dairy
and field operations.

responsible for
breeding, (A.I. work)
nutrition,

health and livestock
purchase.

1 General manager =

1 Assistant manager -

1 Assistant manager -

1 Farm Management
Specialist

- responsible for assis-

ting with the initial
ng and thereafter

with the evaluation of
all the activities of
the project and the
identification of fam
places for future repli-
cation outside the pro-
ject.

These should be provided through technical aid

and the main qualities necessary would be that

they

a) know their job thoroughly

b) are adaptable to new conditions and sen-
sible in approach to problems

¢) are able to communicate well at all

levels.

To make up the management team and to ensure
continuity there should be, from the outset, three
Malaysian assistant managers, They would be con-
cerned respectively with:

Field operations

Dairy operation with quality control and

marketing

Animal health, breeding and livestock
purchase
The management provided through a technical
assistance programme could be expected to phase
out by 1980 leaving well trained and confident
Malaysian management to continue.

The farm management specialist, although
initially concerned with assisting in the detailed
planning of the scheme, will spend much of this
time in the collection and evaluation of informa-
tion for dairy development generally. It is
important that he be attached to the scheme but
the costs of the post, given in Chapter 4, are
excluded from the evaluation as it involves a
planning function for the industry in general.

He would need to be involved from early 1973 until
early 1979 when the task would be handed over com=-
pletely to competent counterpart staff. These
latter would be required from 1975 onwards.

The labour complement suggested is inten-
tionally high. It includes those workers who are
effectively being trained for dairy work outside
the scheme eventually, although these may not be
specifically sponsored by any agency. This aspect,
however, plays a very important part in the overall
conception of the scheme., In the first year or
two of the farm it is unlikely that any formal
training course will be available and selection of
stock workers must be made from suitable school
leavers and other young men. When there is a for-
mal practical training programme in operation,
then this could be the first step in the selection
process. The most important part of training,

=10 =



however, will be the work carried out on the farm
under the guidance of practical and experienced
herdsmen,

Whilst one trained man with modern machinery
could handle 60-70 milking cows, it is planned to
eventually have a ratio of 1 man to 15-20 cows to
allow for rest days and training., In the very
early years, say to 1976, much of the milking of
LID cows will have to be done by hand and this
will mean that all stockmen will have to under-
take this task. With a unit of 120 milking adult
cows, about 90 could be in milk at any one time.
This will require a milking gang of 8-9 men to
Tinish each milking within about, 14-2 hours,

With the eventual distribution of 350-400
head of milking stock per year, it will be neceg-
sary to release about 10-12 trained herdemen each
year, These workers should, after 3-5 Years on
the farm, be highly skilled and should be able to
command good wages. A fey of them may indeed
develop enough skill and possess the initiative
to set up their own operation on borrowed capital,

There could be a drop out rate of Perhaps
20-30 percent of the work force and therefore
close contact will need to be maintained with the
Sources of new entrants, One initial supply of
workers should be the Farm Training School at
Serdang and it would also be of benefit to take
in more qualifieq People for short periods, i,e.

those who may be Planned for extension work at a
later date,

Table 3.4 shows the Proposed staffing arrange-
in under technical aig

Local staff would be taken on as

expands and a ful)l complement would be reached
by 1976,

TAELE 3.4 ﬂmﬂ%

Manage- Manage- Herds- Herds- Field Otﬁa,l

ment ment men men workers gtafi

(1) (2) (1) (2) (2)(3) '(2’“-'-
1972 1 1 1 - 25in
1973 3 3 7 63 28 4
1974 3 3 11 99 44 4r5im)
1975 3 3 15 153 60 §:
1976 3 3 10 162 64 4
1977 - 3 5 162 64 4 E
1978 2 3 3 162 64 4
1979 2 3 - 162 64 4
1980 1 3 - 162 64 4
1981 - 3 - 162 64 4

(1) Obtained through technical assistance
Programme

(2) Malaysian stafse

(3) Some fieldworkers will be assigned to
each dairy unit, others will be part
of the central pool.
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CHAPTER 4
COSTS AND RETURNS

4.1
4.1.1

Cost Estimates

Land clearance.

This is estimated at two different levels.
For early fodder areas to ensure a supply of grass
it 1s assumed that 200 acres will be completely
cleared, destumped and roots removed to allow com-
plete freedom for mechanisation of planting, fer-
tilising and harvesting. The coste for clearance
to this standard are $350 per acre.

The remaining area is to be felled manually
leaving shade trees and the costs are $150 per
acre.

4.1.2 Pasture establishment.

For the fodder area, it is assumed that the
majority will be planted to Napier grass, with a
small area of legumes. Costs quoted by CAHS are
$180 per acre including fertiliser for establish-
ment.

The pasture area is assumed to be sown to
Guinea grass and Centrosema. The actual method
of sowing has to be worked out but costs of $120
per acre including fertiliser are taken from CAHS
records. This is considerably in excess of simi-
lar costs in Queensland where a large ranch has
operated with aerial sowing and fertiliser appli-
cation at $70-90 per acre including fertiliser.

4.1.3 Pasture maintenance.

The fodder area will be cut over about once
every three to four weeks. After each cut there
should be a dressing of about 40 1bs nitrogen
either as urea, sulphate of ammonia or nitro
chalk, and once a year sbout 3-400 1bs of a
balanced fertiliser. With urea costing $232 per
metric ton and balanced fertiliser compounds about
the same, total costs including delivery would be
in the region of $200 per acre.

The pasture area which contains legumes
should have two to four applications of complete
fertiliser per year with high phosphate and potash.
This is estimated at a total dressing of about
5=600 1bs and $60 per acre.

Pasture maintenance costs are assumed to
start one year after establishment.
4.1.4 Pasture renewal.

It is not known for how long pastures will
survive but with proper management a 10-year life
is thought possible. A cost of $50 per acre is

included for pasture renewal to cover herbicides,
seeds and fertiliser and 10 percent of the area
is treated annually after 1977.

4.1.5 Fencing.

Barbed wire costs $6.00 per 350 feet roll.
Three strand fencing is considered adequate.
Posts costing $1-1.20 should be put in every 20
feet with live posts as stretchers in the inter-
vening spaces. A total cost of $640 per mile is
allowed for fencing which is similar to figures
obtained from a large dairy farm in Fiji. With
10-acre paddocks and a 30 percent allowance for
irregularities and roadways the total cost is $20
per acre. For the first four years, perimeter
fencing only is required. In 1977 the paddocks
will be laid out and fenced.

Maintenance of fencing is taken as 10 per-
cent of the capital cost per year.

4.1.,6 Roads,

The main road system will be about 9 miles at
$3000 per mile for 15 feet laterite surface. This
road system should serve all the units and connect
them to the central unit. Cost of road construc-
tion is taken as $15 per acre and $1.50 per annum
for maintenance. Roads are constructed as the land
is cleared and planted.

4.1.7 Buildings and equipment for central adminis-
tration unit.

ey glwprionks - | $ 8,000
Store 8,000
Cooling room 5,000
Tractor and implement store 8,000
Conereting 10,000
Cooling equipment 10,000
Workshop 5,000
Workshop equipment 5,000
Water and electricity 11,000

§70,000

Maintenance is expected to be 2% percent per
year at $1,750 per year.

D



4.1.8 Buildings and equipment for individual
dairy units.
Buildings and equipment required are:

Cowshed and collecting yard with

room for 100 maximum ¢ 6,000
Parlour and dairy building 5,000
Milking equipment and cooler 10,000
Spray race 1,000
Calf pens 2,500
Store shed 3,000
Manure pit and pump 4,000
Flectricity and water 14,500

$46,000

Maintenance of all buildings is charged at
2% percent per year. Milking machinery maintenance
at $1,000 per year per machine, and water and
electricity at 15 percent of capital cost per year.

The cooling equipment will be installed with
the buildings, the milking parlour pipework and
machinery later, when there are sufficient cross-
breds.

The cowshed will be of open-sided construction,
with high roofs and individual standings for the
early phase of hand milking,

4.1.9 Field machinery.

TABLE 4.1 Schedule of field eguipment.
1973 1974 1975 Total !M.%M

Tractors 4 4 e 16 12,000
Trailers 3 2 1 6 3,000
Sprayer 1 1 2,000
Fertiliser

distributor 1 1 1,000
Cultivating/

sowing set 1 1 6,000
Manure spreader 2 2 3,000
Forage harvesters 2 2 4,000
Road grader 1 1 1,000
Cost/year $75,000 &,000 2700

These will be replaced every 10 years and

average running costs and repairs will be $10 per
acre.

4.1.10 Transport.
The general transport requirements will be:

1 lorry with cattle truck body $30,000
3 landrovers 36,000
2 cars/pick-ups 20,000

These are each assumed to do 10,000 miles per
year at running costs of 40 cents per mile for the
lorry, 30 cents per mile for the landrovers and 15
cents per mile for the cars. Total running costs

are thus $13,000 per year. There will be a trade
in value of about 30 percent of new value,

4.1.11

Purchase of LID virgin heifers should be
possible for under $400 each. However, $400
average cost per head of stock purchased is thought
reasonable although it may be higher if there are
a number of competitive buyers. In practice, i
stock purchased will probably range from calves
and yearlings to selected mature cows.

Stock purchase.

4,1,12 Concentrates and minerals.

Throughout the period of the scheme, the
grass/legume pastures should be capable of pro-
viding maintenance plus two gallons of milk per
day using parameters obtained in similar condi-
tion in Northern Queensland. Therefore there
should not be any need for a production ration
of concentrates. However, milk yields of indi-
viduals will vary from the averages taken and
some concentrates will have to be purchased. 4
total of 100 1bs concentrates for each milking
cow and 266 1lbs for each calf at 15 cente per 1b
is allowed for. This is to cover variations in
milk yield, steaming up, finishing for market,
calf rearing and beef finishing. The ration
should contain 17-18 percent protein.

4.1.13 Veterinary medicines and sprays.

This is estimated at $2.00 per cow unit which
is equivalent to that spent both at the CAHS and
a private dairy farm.

4.1.14 Artificial insemination.

This figure includes the cost of semen only.
Insemination will be done by one of the staff.
Frozen semen from U.K. from progeny recorded
bulls costs about $9 per dose C.I.F. At an
average of 2.2 doses per animal to be insemina-
ted, a total cost of $20 per inseminated animal
is allowed. At the peak of activity there will
be 3224 animals to be inseminated per year.

4.1.15 Office expenses.

Capital cost of equipping the offices is
$10,000 and an annual charge of $5000 for sta-
tionery, record sheets, telephone and postage 18
allowed.
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4.1.16 BSalaries.

Salaries of technical aid persommel are
included as follows:

General manager $50,000
Assistant managers $35,000 each
Senior herdsmen $25,000 each

These are assumed to be nett costs payable
by the project and the levels of remuneration
necessary to attract the necessary expertise.
The farm management specialist would require a
salary of $40,000 per year together with a house
costing about $20,000. These two items are not
charged against the project. (Section 3.7).

Salaries of Malaysian management assistants
are lower at $20,000 per year each. It is assumed
that there will be constant turnover of Malaysian
management and that the project will continue to
pay at this level.

Table 4.2

Technical aid costs Local costs
General Asgistant Herds- Management Cost
Manager oty 1

men  Aseigtaents

19725005, 4 1% Ty d 1 100,000
1973 1 2 q 3 355,000
1974 1 2 1 3 455,000
1975 1 2 15 3 555,000
1976 1 2 10 3 430,000
1977 1 2 5 3 305,000
1978 1 1 3 3 220,000
1979 1 1 - 3 145,000
1980 1 - - 3 110,000
1981 & & Y 3 60,000
Cost/$50,000 $35,000 825,000 $20,000

year

*hals year only

4.1.17 Wages.

The average level of stockmen's wages is
assumed to be $175 per month or $2,100 per year.
The average level of field workers and drivers'
wages 1s $120 per month, Office workers and arti-
sans are expected to earn an average of $200 per
month,

TAELE 4,3 o

Stockmen Fieldwor- Artisans Office Cost
kers/drivers

1972 -~ - - 2 ‘!am
1973 63+ 23 5 4 120,870
1974 99 34 10 4 290,460
1975 153 48 12 4 428,820
1977 1es % Bt 8
Cost/ % a 8 :
year x3$2100 x 81,440 x$2,400 x $2,400

*half year only

4.1.18 Housing.

It is important that the workers on a live-
stock farmm live on or very near to the farm.
Provision is therefore made for housing at the
following rates.

Management 6 houses @ $20000 each $120,000
Senior herdemen -' 10 houses @ $15000 each $150,000
Artisans and 12 houses @ $§ 2400 each § 30,000

office workers
A1l other workers 140 houses @ $§ 2000 each $280,000

While one house for each management worker
is allowed for, the herdsmen only reach a peak of
15 for 1 year and some temporary arrangement will
be worked out. All other workers are assumed to
be living at the rate of 1.5 workers per house,
This is below the figure for many estates where
the occupancy rate is 1.9-2.0 workers per house.

TABLE 4.4 Requirement for housing
Management Herdsmen Artisans Workers Cost §

1972

1973 6 7 6 57 354.0

1974 g 5 51 119.5

1975 1 45 92.5

1976 7 14.0
$580,000

4.1.19 Premium and rent.

The premium taken on the gross acreage is
$50 per acre to include survey fees and payable
in year 1. The annual rent is taken at the same
rate as rubber land at $10 per acre per year.

4.1.20 Coste of Friesian unit.

These costs are entered as a separate item
and are shown in detail in Appendix A. The costs
are covered under the same headings as above.
There is a higher acreage allocated to this unit,
135 instead of 120 acres and a higher proportion
of cut fodder area, 30 percent instead of just
under 10 percent., A further $12,000 is allowed
for machinery and $10,000 for extra transport.

Stock purchase assumes that Friesian heifer
calves are airfreighted in at 4 months old and
cost $1400 each delivered.

Concentrates are fed at the rate of $40 per
calf and 4 1bs per gallon of milk over 600 average.
They cost 15 cents per pound making 60 cents per
extra gallon.

Total costs vary from year to year but sta-
bilise at around $80,000 per year.
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The prime object of the scheme is essentially
to produce crossbred cattle which can be managed
in the Malaysian enviromment to utilise the abun-
dant grass that can be grown.

However, besides this, there are outputs of
milk, beef of various grades and well-trained
labour and management.

In financial terms the scheme will rely on
the output of dairy heifers, milk, beef and beef
breeding stock. In much broader terms, the value
of the output of trained labour and management must
be high but this will largely depend on the outcome
of the scheme in Terms of knowledge gained.

4.2.1 Output of milk.

It is considered that the LID stock under
suitable management will give an average of 180
gallons of milk per year for each milking cow.

On this basis, the first income to the farm starts
in 1974 when 75 percent of the first 1000 LID cat-
tle will enter the milking herd.

The first crossbreds, the !'1 generation are
assumed to give an average 460 gallons of milk per
milker per year. Rach succeeding generation is
assumed to give about 5 percent increase on the
previous generation.

TABLE 4.5

180 gallons per year
o 460 . ¥

. 485 i ik Tt
510

530

560

580

610

640

680

Thus the composition of the herd affects the ave-
rage yield. The total milk output, average herd
yield per cow and average output per day is shown in
Table 4.6. e farm gate price received is also shown.

The major variation thought likely from the
Tigures in Table 4.6 is that the build up of milk
output from LID stock could be slower in the first
1-2 years if a high proportion of young LID stock
is bought.

4.2,2 Output of beef.

d3FJIJA2JN=

The Frieesian has a very good beef conforma-
tion, a good growth rate of over 2 1be liveweight
gain per day and produces a carcase of good com-

mercial quality.

TABLE 4.6 Milk output of crossbred cattle

Total milk thousand gal. gals./cow pric;/gal.

thousand gal. per day

1974 135.0 0.37 180 « 2,55
1975  236.2 0.65 180 2,50
1976 440.9 1.21 219 2,45
1977 543.1 1.49 247 2.40
1978 663.2 1.82 301 2.35
1979 755.2 2.07 343 2.30
1980 829.7 2,27 3711 2.25
1981 879.6 2.41 400 2,15
1982 931.2 2.55 423 2.05
1983 974.2 2.67 443 2.00
1984 1,083.3 2.97 492 1.87
1985 1,096.0 3.00 498 1.85
1986 1,109.8 3.04 504 1.84
1987 1,125.1 3.08 511 1.83
1988 1,140.9 3.13 518 1.82
1989 1,158.0 347 526 1.81
1990 1,176.4 3.22 535 1.80
1991 1,193.7 5.27 542 1.79
1991 1,211.4 3.32 550 1.78

The young male calves should be kept growing
on good grass and it is anticipated that they
should put on an average of 1.1-1,3 1bs per day
from birth to 18-20 months. This has been ob-
tained with good zebu cattle in Bruneil'), They
should be sold at about 800 1bs liveweight at a
price of 50 cents per 1b liveweight or $400 each.
It should be possible to raise and finish these
animals on good quality grass. Whether this can
be done satisfactorily has to be established on
the multiplication scheme. By 1978 there should
be 1024 beef animals sold per year. First sales
of beef start in 1975.

4.2.3 Output of daily heifers.

The object of raising surplus heifers for
sale and establishment of new herds is a prime
function of the farm. As the breeding herd is
maintained at 2200, there is a requirement for
replacements annually. With an eventual 20 per-
cent turnover of adult cows and an BO percent
calving and 20 percent culling rate for heifers
as well, this limites the numbers that can be
sold,

At scheme maturity, say by 1985, there will
be 1024 heifers inseminated each year of which
20 percent will be culled for lack of dairy per-

formance. Of the remaining 820, 440 will be

“hnnual regort of Shell Agricultural Research
Station, Sinaunt, Brunei, 1969.
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required for replacements in the grading up pro-
gramme of the herd. Those taken into the herd
should be of the latest generations to have been
performance tested. The remaining 380 down cal-
ving heifers are available for sale or distribu-
tion, These are valued at §750 each but this
value will vary according to performance and to
demand, The discounted net cash flow of milk
and beef produced over the average life of a cow
in a new herd will reflect its true value but
pricing policies can be adopted according to the
circumstances prevailing at the time,

4.2.4 Output of culled stock.

Fach year it is assumed that there will be
a culling rate varying between 25 and 20 percent.
It is further assumed that of those stock culled,
at least half will be suitable for further breeding
for beef stock. The remainder are assumed to be
sold for cow beef.

The price assumed for breeding stock is $450
per animal and for slaughter is $350 per animal.

4,2,5 Output of Friesian unit.

This again is shown separately as the purpose
of this unit is to make comparisons. The details
are shown in Appendix A.

Milk yields are higher, with a starting
average of 700 gallons per cow in milk.

Cull cows are averaged at $400 each to
reflect their higher body weight and culled hei-
fers are sold at $360 each for the same reason.

Surplus breeding heifers could be in demand
and are estimated to sell for $900 each.

Total output stabilises at $230,000 per year,

4.2,6 Terminal wvalue.

At sale value, the stock on the schemeis
valued in year 20 at $2,75 million. At cost price,
the value of land and buildings is valued at

$2.275 million giving a total terminal value of
$5.025 million.
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CHAPTER 5

EINANCIAL AND ECONOMIC ANAIYSIS

5.1 FEinancial Analysis

This is evaluated at market prices as shown
in the report and appendices over a twenty year
period. No account has been taken of possible
company taxation as this will vary according to
the final form of the operating authority.

The first income to the scheme arises in
1974 and the first year in which annual income
exceeds annual expenditure is 1977.

For discounting purposes, the relatively
small amount of expenditure incurred in 1972 is
added to the expenditure for 1973 and that year
is taken as year 1 of the scheme.

The intermal rate of return for the whole
scheme is 19 percent.

The total capital outflow over the period
1972 to 1976 inclusive is $5.7 million. With
interest charges of seven percent this figure
is increased to $7.1 millien.

At an interest rate of seven percent, the
repayments of this sum over ten years is
$1,011,000. The surplus over this repayment is
available for reinvestment and could amount to
between $.7 and 1.0 million per year during the
repayment period and rises to $2 million after
repayment ceases.

The payback period for the accumulated net
capital outflow is nine years i.e. by the end
of 1981 net inflow exceeds net outflow.

The rate of return, repayment capacity and
payback period are good for a scheme of this
tyne with objectives which deviate from strictly
commercial objectives.

5.1.1 Sensitivity to changes in some variables

In order to ascertain the effect on pro-
fitability of changes in some of the important
variable inputs and outputs, sensitivity analy-
8is has been carried out. This is detailed in
Appendix A,

The variables thought most likely to change
in the cost estimates are:

Stock purchase price; this may be higher
if several schemes are competing for LID
stock., They are assumed to double to $800
per head.

Pasture maintenance; These are assumed

Dairy buildings; to be ten percent
Salaries; higher.
Wages

The five cost items outlined above together
make up over sixty percent of the total cost
flow discounted at fifteen percent.

The major variation in income is thought
to be most likely in farm gate milk price. A
situation is tested where milk price is thirty
percent lower than used in the calculations.

Milk price has a much larger effect on
profitability than does the increase in costs.
The rate of return varies according to the
following table,

TABLE 5.1 Yariation of rate of return with

Normal milk 30 percent lower

—price =~ _milk price
Normal costa 19 percent 13 percent
Higher costs 15 percent 9 percent

Assuming the worst situation, the project
would still show an internal rate of return of
nine percent which is considered adequate
bearing in mind the multipurpose objectives
imposed on the scheme.

5.1.2 Poreign exchange costs

Foreign exchange costs are separated into
development costs and operational costs. Under
development costs foreign exchange is required
for:

Dairy machinery

Field machinery

Transport

Friesian stock purchase

Salaries of expatriate personnel.

Operational costs requiring foreign exchange are:

Fertiliser

Maintenance of dairy equipment

Maintenance and running of field equipment

Maintenance and running of transport

Concentrates (these may phase out as more
grains become available in Malaysia)

Veterinary medicines.

Semen for artificial insemination

+Replacement of machinery
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+ After initial purchase, replacement of field
machinery and transport becomes an operational
cost but is shown as recurring after ten years.

Total development costs of foreign exchange
are $2,.8 million phased over 1972 to 1980.

The import content of operational costs
rises from $87,000 in 1973 to a peak of $473,000
in 1978 and then etabilises at about $360,000
per year. This is about twenty-five percent of
total operational costs when the cash flows are
stabilised.

5.2 Evaluation of Social Costs and Bemefits
5.2.1 Social costs

The major adjustments to the costs of the
enterprise are in the valuation of labour and
the deletion of transfer cost items.

A shadow wage of $40 per month is applied
to unskilled labour. This wage has been calcu-
lated and is used by the Economic Planning Unit.

The items in the cost flow affected by
ad justments of the unskilled labour wage aret

Land clearance: mechanical clearance of
land is reduced by fifteen percent.
Hand clearance of land is reduced by
53 percent.

Pasture establishment: establishment of
both pasture and fodder areas are re-
duced by twenty percent.

Wages: field labour is charged at $40 per
month. Stockmen come into the farm
untrained and leave fully trained.
Their wage is reduced by thirty per-
cent from $170 to $118 per month to
reflect the value and period of
training.

Artisans, office workers and management are
charged at their market wage.

The cost of LID stock has been entered at
$700 per head. This figure is derived from the
expected output per cow under existing conditions
less the possible costs. The main cost would be
the labour input and the price therefore reflects
the expected valuation put on his own labour by
a dairy farmer. Assuming that the average out-
put per LID female would be $400 per year (milk
at 120 gallone + value of calf), that the cow
would be worth say $300 at thcotﬂotfouryeu-g,
this gives a value of output, discounted at ten
percent. of $1260. Valuing labour at $120 per
month and allowing eight cows per man, the dig-
counted value of labour per cow is $570 at ten
percent discount rate.

Malaysia is in a strong position with itgs
foreign exchange reserves and no adjustment ig
made to the value of foreign exchange costs op
savings.

5.2.2 B8ocial income

The market prices for milk, beef and culls
which may be used for beef breeding are assumed
to reflect their true value and remain un-
changed. There could be a case for valuing
milk at its import price but, considering that
part of the liquid milk may be replacing im-
ported milk and part may be an entirely new
market, this adjustment is not thought worth-
while.

The value of the new crossbred breeding
stock produced by the scheme is assumed to
have a value equivalent to the discounted future
output less discounted social operational and
capital costs.

A crossbred heifer can be expected to have
a five year life at, say, 500 gallons of milk
per annum plus the value of calves and the cull
value. This represents a total output over
five years using prices in 1986 and discounted
at ten percent of $5,155. Discounted opera-
tional costs for the same period are $1,540 and
the capital element necessary to provide the
required amount of land, pasture and buildings
is, at social prices worth $1,015 per acre and
per heifer.,

The income flow is therefore increased by
valuing new dairy stock at $2,600. Terminal
value in social terms has been taken as $19
million which is the net cash flow from year

twenty to infinity, discounted at fifteen per-
cent,

The social rate of return on the above
basis is twenty four percent.

There are also benefits to the project
which are either unquantifiable or difficult

to quantify until the project has run for
several years.

The scheme will turn out trained labour
which will have a value equal to its marginal
productivity. This in turn will depend on the
actual production parameters which will be
established by the scheme and the rate of growth
of the industry,

The outcome of the scheme in terms of new-
ly established techniques and additional know-
ledge of problem areas will also be a henefit.
Many of the problem areas are in the nature of
uncertainties. The resolution of these uncer-
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tainties to either risks or established procedures
will increase confidence in investment circles.
Even if the scheme shows that it is extremely
difficult to undertake milk production, this is an
uncertainty removed with a consequent benefit.

A modern agricultural production proocess such
as the type of dairying envisaged may well raise
the status of agriculture in general and make it
an attractive employment opportunity for a wide
cross section of workers.

The new technologies that ‘could develop from
the industry in terms of manufacture of spare
parts in stainless steel and rubber, local fabri-
cation of certain items of equipment, creation of
a market for short term grain and root crops,
utilisation of by-products from palm kernel, pine-
apple and coconut is another set of potential
benefits.

The value of real diversification must also
be counted as a benefit, particularly when it is
considered that production from grassland can be
swWitched between several products. For instance,
emphasis in any situation couwld be placed on
milk, beef, veal or breeding stock. If these fail
in a given situation, then the animale have a
value as meat and the costs of converting graas
to another crop can be minimal,

Last but not least the amenity aspect can be
considered. The variation in the landscape affor-
ded by large open grassland spaces can be very
Pleasing,

5.3 Conclusions
Returns both from a financial and a social

standpoint appear adequate to warrant investment,
The investment ig considered highly desirable in
any event to determine all the techniques and
parameters to be used in further planning. If a
dairy industry is to develop then it must be on
sound lines with sound data and techniques to

| Bupport it,

The unit will also be producing beef cattle
and a Priesian crossbred also has good potential
for beef, Any unforeseen changes in the major
88sumptions which render the viability of dairy
farming suspect will not mean that the investment
18 lost as the objectives of the scheme could be
changed at any time to exploit the beef potential.

If the Priesian purebred cattle Prove success=.

- Tul and management techniques are developed which

ensure their economio operation, the emphasis on
erossbreeding can be reduced and more Friesians

°4n be rapidly imported to replace crossbreds
Which are sol4,
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APPENDIX A



This appendix contains tables giving details
on the cost and output flows. In the main the
tables show details of the requirements for the
crossbreeding programme and the Friesian unit
costs are included as one item. Details of the
Friesian unit are given separately as it may be
desirable to increase Friesian in numbers if they
prove suitable. It is also digcussed in more
detail.

Herd composition of the units are shown as
maximum stock numbers in any one year as inputs
are geared to this figure.
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Farm gate Beef Beef breeding Culls for

slaughter
l;%:rp::g; s :ng:t:l ] p::oginl $ plalf' animal
T 11
1974 2.55 1.79 400 450 350
1975 2,50 1.75 400 450 350
1976 2.45 1.72 Loo 450 350
1977 2.40 1.68 1,00 450 350
1978 2,35 1.65 Loo L50 350
1979 2.30 1.61 1400 450 350
1980 2.23 1.58 Loo L50 350
1981 2.15 1.5 Loo L50 350
1982 2,05 1.ub4 Loo L50 350
1983 2,00 1.40 400 450 350
1984 1.87 1.3 L00 450 350
1985 1.85 1.30 400 450 350
1986 1.84 1,29 4oo L50 350
1987 1,83 1.28 Loo u50 350
1988 1.82 1.27 yo0 450 350
1989 1.8¢ 107 Loo L50 350
1990 1,80 1,26 400 450 350
1991 1.79 1.25 1400 450 350
1992 1,78 1,25 Loo 450 350

The milk price in column I ie that assumed in the milk
marketing appendix.

The milk price in column II shows the same rate of decline

but is taken 30 percent lower to examine sensitivity to price
falls,

Prices for beef are held constant and a conservative 50 cents

per pound liveweight for an 800 pound animal is thought to be
attainable,

Bimilarly the prices for cull stock are thought to be conser-
vative,



'000 No. No. No., culls No. slaughter
galls. Dairy Beef Beef

milk heifers breeding

1972 - - - gt .-
1973 - - w - i
1974 135.0 - - 125 125
1975 23660 - 350 218 219
1976 4L40.9 - &1 320 321
1977 543.0 187 938 385 385
1978 663.2 225 1024 3u5 345
1979 755.2 317 1024 346 346
1980  829.7 330 1024 340 340
1981 879.6 LOoO 1024 336 337
1982 931,2 L0 1024 333 333
1983 974.2 357 1024 330 33
1984  1083.3 *125 1024 261 *579
1985 1096.0 352 1024 322 323
1986  1109.8 376 1024 322 323
1987 1125.1 379 1024 322 323
1988 1140.9 380 1024 322 323
1989 1158.0 380 1024 322 323
1990 1176.4 380 1024 322 323
1991 1193.7 380 1024 322 323
1992 1211.L 380 1024 322 323

+ All remaining LID stock disposed of for slaughter.
Increased intake of heifers needed to maintain herd at 2200,

- 28 -



IE = QUTPUT
Milk Cull cows Cull heifers Beef Breeding Milk/cow
galls/year 1000 1bs 800 1be 800 1bs heifers galls/year
@ 40 centa @ 45 cents @ 55 cemts $900 each

1972

1973

1974

1975

1976 71,400 12 700
1977 69,000 10 46 750
1978 94,300 i0 42 767
1979 96,950 12 ES 56 29 808
1980 97,750 12 6 56 38 815
1981 74,350 T2 6 56 - 758
1982 92,200 10 6 44 18 T68
1983 91,650 36 4 56 4 763
1984 95,100 16 6 56 34 T92
1985 96,000 21 6 56 29 800
1986 93,300 41 6 56 9 177
1987 92,800 31 6 56 19 773
1988 92,450 34 6 56 16 770
1989 94,650 20 6 56 30 789
1990 95,100 25 6 56 25 792
1991 93,450 9 6 56 13 779
1992 93,200 30 6 56 20 T76

=20 m



IHOUSAKD DOLLARS
S e Aoy M ++er+ 311 g S
stock
1972
1973
1974 344.2  241.7 56.3 43.8  444.3  341.8
1975 590.5  413.4 140.0 98.6 76.7  905.8  T28.7
1976  1255.1  881.1 244.4  145.8 118.2 1763.5 1389.5
1977  1468.8  1028.1 140.3 395.,4  173.3 138.8 2316.6 1875.9
1978 1780.1 1249.9 170.2 428.1 155.3 124.8 2658.5 2128.3
1979  1960.0 1372.0 240.0 434.2  181.8 125.9 2941.9 2353.9
1980  2086.8 1465.3 249.7 434.2  187.2 123.8 3081.7 2460.2
1981  2051.0 1440.5 302.2 434.2  151.2 146,8 3085.4 2474.9
1982  2098.0 1473.7 256.4 428.9  166.2 121.4 3070.9 2446.6
1983  2131.7 1492.2 270.0 434.2 15241 130.3 3118.3 2478.8
1984  2203.6 1543.7 96,0 434.2  148.1 209.1 3091.0 2431.1
1985 2205.2 1549.6 266.2 Pl YW Sl b o 121.5 3198.2 2542.6
1986  2213.7 1552.0 284.2 4342 153.1 129.5 3214.7 2553.0
1987  2228.7 1558.9 286.5 434.2  162.1 125.5 3237.0 2567.2
1988  2244.7 1566.3 287.2 4%4.2  159.4 126.7 3252.2 2573.8
1989  2267.3 1590.9 287.2 434,2 172.0 121.1  3281.8 2605.4
1990  2288.7 1602.1 287.2 434,2  167.5 123.1  3300.7 2614.1
1991 2304.0 1608.9 287.2 434.2  156.7 127.9 3310.0 2614.9
1992 2322.,2 1630.8 287.2 434.2 163.0 125.1  3331.7 2640.3
I 9362.5 894.1  1939.8  B868.5 696.2 13761.1
68.0% 6.5%  14.1%  6.3% 5.1%  100%

I1 6564.0 894.1  1939.8  868.5 696.2 10962.6

59.8% 8.2%  1T1.7%  T.9% 6.4% 100%

I and II NPV at 15 percent.



TABLE A13

CA L ONL
Milk Dairy Beef Beef Slaugh- Total
I II Heifers breeding ter I II
stock

1972

1973

1974

1975

1976 1T4.9 122.8 4.8 179.7 127.6
1977 165.6 115.9 20.2 4.0 189.8 140.1
1978 221.6 155.6 1.4 18.5 4.0 245.5 179.5
1979 223.0 156.1 2.2 24.6 26.j 4.8 280,7 213.8
1980  220.0  154.4 2.2 24.6 34.2 4.8 285.8 220.2
1981 159.9  112.3 2.2 24.6 s 28.8 215.5 167.9
1982 189.0 132.8 1.4 19.3 16,2, 4.8 230.7  174.5
1983 183.3 '+ 128.3 2,2 24,6 3.6 14.4 228.1 17341
1984 177.8 124.6 2.2 24.6 30.6 6.4 241.6 188.4
1985 177.6 124.8 2.2 24.6 2.1, 8.4 238.9  186.1
1986 171.7 120.4 2.2 24.6 8,1 16.4 225.00 1717
1987 169.8 118.8 2.2 24.6 1741 12.4 226.1 175.1
1988 = 168.3 117.4 2.2 24.6 14.4 13.6- 223.1 172.2
1989 1T1.3 120.2 2.2 24.6 21’.0| 8.0 233.1 182.0
1990 171.2 119.8 2.2 24.6 22.5 10.0 230.5 179.1
1991 167.3 116.8 2,2 24.6 1.7 14.8 220.6 170.1
1992 165.9 116.5 2.2 24.6 18.0 12.0 222.7 173.3
I 853.7 6.8 89.2 53.9 38.8 1042.4

81.8 0.7 8.6 5.2 3.7 100
percent percent percent percent percent percent
I 598.5 6.8 89.2 53.9 38.8 787.2
T76.1 0.9 11.3 6.8 4,9 100
percent percent percent percent percent percent

I and II NPV at 15 percent expressed as percentage of total income

-3 -



TABLE A14

SOCIAL INCOME OF TOTAL SCHEME
THOUSAND DOLLARS

isio g:igr e ];::rndins W' e
1972
1973
1974 344.2 56.3 43.8 444.3
1975 590.5 140.0 98.6 76.7 905.8
1976 1080.2 244.4 145.8 113.4 1583.8
1977 1303.2 486.2  375.2 173.3 134.8 2472.7
1978 1558.5 585.0  409.6 155.3 120.8 2829.2
1979 1737.0 824.2  409.6 155.7 121.1 3247.6
1980 1866.8 858.0  409.6 153.0 119.0 3406.4
1981 1891.1 1040.0  409.6 151.2 118.0 3609.9
1982 1909.0 884.0  409.6 150.0 116.6 3469.2
1983 1948.4 92e.2  409.6 148.5 115.9 3550.6
1984 2025.8 325.0  409.6 117.5 202.7 3080.6
1985 2027.6 915.2  409.6 145.0 113.1 3610.5
1986 2042.0 977.6  409.6 145.0 113.1 3687.3
1987 205€.9 985.4  409.6 145.0 113.1 5712.0
1988 2076.4 988.0  409.6 145.0 113.1 3732.1
1989 2096.0 988.0  409.6 145.0 13,1 3751.7
1990 2117.5 988.0  409.6 145.0 113.1 3713.2
1991 2136.7 988.0  409.6 145.0 113.1 3792.4
1992 2156.3 988.0  409.6 145.0 113.1 3812.0

-32 -



Total Cost Total Income NCF
1973 2423.9 -2423.9
1974 2029.8 444.3 =1585.5
1975 2327.7 905.8 -1421.9
1976 1730.5 1583.8 - 146.7
1977 1175.8 2472.7 1296.9
1978 1155.1 2829.2 1674.1
1979 971 .1 5247.6 2276.5
1980 926.1 3406.4 2480.3
1981 876.1 3609.9 2733.8
1982 876.1 3469.2 2593.1
1983 1011.1 3550.6 2539.5
1984 936.1 3080.6 2144.5
1985 903.1 3610.5 2707.4
1986 876.1 3687.3 2811.2
1987 876.1 3712.0 2835.9
1988 936.1 3732.1 2796.0
1989 876.1 3751.7 2875.6
1990 876.1 3773.2 2897.1
1991 876.1 3792.4 2916.3
1992 B876.1 3812.0 2935.9
Terminal value 19314.0

15 percent
20 percent
25 percent
IRR

5319.1
1834.1
134.5
24.6 percent.



Total Cost Total Income NCF Total Income NCF

I I
1973 2500.5 -2500.5 -2500.5
1974 2180.0 444.3 -1735.7 341.8 -1838.2
1975 2338.1 905.8 -1432.3 728.7 -1609.4
1976 1812.7 1763.5 - 49,2 1389.5 - 423.2
1977 1436.9 2316.6 879.7 1875.9 439.0
1978 1431.3 2657.1 1225.8 2126.9 695.6
1979 1240.0 2941 .1 1701.1 2353.1 1113.1
1980 1195.5 3081.7 1886.2 2460,2 1264.7
1981 1138.4 3085. 4 1947.0 2474.9 1336.5
1982 1132.1 3071.5 1939.4 2447.4 1315.3
1983 1288.7 3117.5 1828.8 2478.0 1189.3
1984 1194.0 3091.0 1897.0 2431 .1 1237.1
1985 1161.4 3198.2 2036.8 2542.6 1381.2
1986 1132.7 3214.7 2082.0 2553.0 1420.3
1987 1132.5 3237.0 2104.5 2567.2 1434.7
1988 1202.3 3252,2 2049.9 2573.8 1371.5
1989 1133.8 3281.8 2148.0 2605.4 1471.6
1990 1134.0 3300.7 2166.7 2614.1 1480.1
1991 1132.9 3310.0 21771 2614.9 1482.0
1992 1132.7 3331.7 2199.0 2640.3 1507.6
32’{3&”1 5025.0 5025.0

15 percent 1815.1 10 percent 1690.3
20 percent = 362.8 15 percent =~ 982.3

- [ et i 13,1
o perglnt percent

I  Milk at $2.50 per gallon falling to $1.80
IT Milk at $1.80 per gallon falling %0 $1.20



(THOUSAND DOLIARS)

(1) (2) (1) (2)
Coets Income Income NCF NCF
1973 67.6 (67.6) (67.6)
1974 270.2 (270.2) (270.2)
1975 108.3 (108.3) (108.3)
1976 89.9 179.7 127.6 89.8 37.7
1977 82.8 189.8 140.1 107.0 57.3
1978 97.9 244.1 178.1 146.2 80.2
1979 90.6 279.9 213.0 189.3 122.4
1980 91.1 285.8 220.2 194.7 129.1
1981 84.0 215.5 167.9 131.5 83.9
1982 7.7 231.5 175.3 153.8 97.6
1983 99.3. 227.3 172.3 128.0 73.0
1984 79.6 241.6 188.4 162.0 108.8
1985 80.0 238.9 186.1 158.9 106. 1
1986 78.3 223.0 171.7 144.7 93.4
1987 8.1 226.1 17541 148.0 97.0
1988 87.9 223.1 172.2 135.2 84.3
1989 79.4 233.1 182.0 153.7 102.6
1990 79.6 230.5 179.1 150.9 99.5
1991 78.5 220.6 170.1 142.1 91.6
1992 78.3 222.7 173.3 144.4 95.0
15 259 156 4
IRR 24.35% 15.2%

(1) Milx at $2.50 per gallon falling to $1.80
(2) M1k at $1.80 per gallon falling to $1.20




TABLE A18

CASH FLOWS OF TOTAL SC - HIGHER C
Total Cost Total Income NCF Total Income NCF
I 11

1973 2997.3 -2997.3 -2997.3
1974 2754.3 444.3 -2310,0 341.8 -2412.5
1975 2886.7 905.8 -1980.9 728.7 -2158.0
1976 2140.2 1763.5 - 376.7 1389.5 - T750.7
1977 1538.3 2316.6 778.3 1875.9 337.6
1978 1527.7 2657.1 1129.4 2126.9 599.2
1979 1323.2 2941.1 1617.9 2353.1 1029.9
1980 1274.2 3081.7 1807.5 2460.2 1186.0
1981 1211.4 3085.4 1874.0 2474.9 1263.5
1982 1204.5 3071.5 1867.0 2447.4 1242.9
1983 1363.2 3117.5 1754.3 2478.0 1114.8
1984 1266.6 3091.0 1824.4 2431.1 1164.5
1985 1234.0 3198.2 1964.2 2542.6 1308.6
1986 1205.1 3214.7 2009.6 2553.0 1347.9
1987 1204.1 3237.0 2032.9  2567.2 1363.1
1988 1275.7 3252.2 1976.5 2573.8 1298.1
1989 1206.3 3281.8 2075.5 2605.4 1399.1
1990 1206.6 3300.7 2094.1 2614.1 1407.5
1991 1205.4 3310.0 2104.6 2614.9 1409.5
1992 1205.1 3331,7 2126.6 2640.3 1435.2
Terminal value 5025.0 5025.0

10 percent = 3668.39 5 percent = 4632.59

15 percent = - 84.04 10 percent = ~=T75.41

IRR = ”g;n‘i'g e o Pcsi S

I  Milk at $2.50 per gallon falling to $1.80

II Milk at $1.80 per gallon falling ¥

o $1.20



Ihe Friesian Unit

The se of including the Friesian dairy
unit in the multiplication is to compare the per-
formance of pure bred temperate stock with that
of crossbred stock. The proper evaluation of
performance in terms of input: output ratios and
the establishment of management technigques for
Malaysian conditions will be essential to decisions
on ways of expanding the industry.

Operation

The unit will be operated in a similar manner
to the crossbred units and it will be under the
general control of the management of the scheme.

The timing of purchases in 1974 has two major advan-
tages. Pastures established in 1973 should be

ready for use in 1974/1975 when the stock need them.
Secondly, calvings in 1976 coincide with calvinga of
the F1 generation of crossbreds for purposes of com-
parison.

Stock

It is recommended that qualitg commercial hei-
fer calves are contracted for the U.K. and raised
to four months old, They would then be flown out to
Malaysia in early 1974 and be raised on the farm.
They would have to be quarantined and nrotected
inst endemic disease on arrival, This would
%e them time to acclimatize before they are put
calf at about 18-21 months of age. would
be expected to calve and start milking at 27-30
in 1976 and

months. They would thus start milk
by 1978-79 the unit should have vrov ough
basic information on which to take a firm decision
as to their viability under Malaysian conditions.

Por the purpose of this study, the following
parameters are agsumed, -5

There will be five percent mortality betwe
purchase and calving of the new stock. i i

Milk production will be gll
first mt&m 1-1:1,-; by 507$11 T

They will be sold at the
lactation.

There will be a
non breeders will be

The milking herd will be built -
mals and maintained at this level, L

There will be a seven
R, and Sattir o h;m?nt mortality bet-

Feeding

Body weight of a mature
and appetite 3’1111 be 2.8 o e
dry matter,

end of the fifth

90 percent calv
o ing rate and

percent of body uughtl in %

from Guinea mn/Contm“.
pound pas-
and from cut foad.r .r.... dry matter utiliasd/ac:.

1t will bve 40,000
dry matter utilised/ mcre. This will o
tenance and 600 . o g
requirements, @xtlons of milk »

us most h
Ave production acre will

gallons :ﬂ; dry -.ttolrninhh will ::
pounds per cow equivalent,

A mixture of 30 ent fodder

and 70
m.’:.nssxxm Bive n.%‘w. ::7 nj:ttr 33:"“
i A comm pounds mtter obtained
o e s Tm“qw to produce 170 gal-
will support two cow

in-

about 770
12,250

of 24,500 pounds dry mtter

uiv
ting of a milking eo-.}u &“Rn’?.f..:ﬁf" e

There will be 270 cow eguivalents and thus
a requirement for 135 acres of grass, 40 acres
of fodder and 95 acres of pasture, Calves will
be fed $40 worth of concentrates,

Costs and Returns

The appendix tables give the details of the
expected costs and returns of the unit., Basic-
ally, these are the extra costs incurred by the
unit, Management costs and the majority of mac-
hinery costs are not included as this unit can
be handled with little additional machinery,

Stock purchase is allowed at $1,400 per
head C.I.F

The general order of running costs is about
$80,000 per year against expected income of
about $230,000 per year. Milk production is ex-
pected to build up to over 90,000 gallons per
year and sale of beef at 56 animals per year.
Cull cows are expected to sell at 40 cents pes gound
liveweight and 1000 pounds per animal, cull hei-
fers at 45 cents pound and 800 pounds and beef
at 55 cente per pound at 800 pounds.

The internal rate of return on this basis
is 24 percent and this falls to 15 percent with
a drop in milk price of 30 percent.

On the assumptions made, simple estimates
of production costs per gallon of milk are shown
below. These do not separate out costs incurred
in raising beef or other parts of the enterprise.
Thye are the average level of operational cost
divided by milk production.

a, Pure bred Friesians

b. Crossbreds on multi-
plication unit

¢. Crossbreds on a com-
mercial farm

d. Purebred Friesians
on a commercial farm
in Malaysia at the
present time

It should be stressed here that although the
rewards appear to be good on this enterprise, it
is very difficult to allow for the full effects
of an environment to which these cattle are not
adapted. There may be a very much higher risk
element involved in keeping these cattle on a
widespread basis. The inclusion of this unit is
designed to assess the extra risks if any, glven
the high standard of mnagement planned. Manage=
ment techniques may have to be modified in many
ways from those adopted for the crossbreds and
until the risk and uncertainty pattern is known
in relation to the techniques evolved, it is
considered unwise to put large scale importations
of these stock in train,

85 cents/gallon
90 cents/gallon

60-70 cents/gallon

$1.40 per gallon

=37 -







APPENDIX B

SOUTH EA

Area

The gross area covered by the South East
Johor master plan is approximately 742,000 acres
in the Johor Tengah and Tanjong Penggerang regions
together, The location of the project regions is
ghown on map and the overall land uyse potential
in Table 3.1.

TABIE B.1 Distribution of land u

Alienated

Reserved land

Water catchments and urban development
Excluded - above 20 degree slope

- swamps and alluvium liable to
flooding, unaccessible etc.

Unalienated and included

The phyeical environment

%;—15_"23 the South East Johor area has a typical
ropical Wet' climate. The area is monsoomal
but there are no distinct dry seasons, all months
:::f;r::m and wet, Rainfall within the area

om 90 to 120 inches annually and falls
oh an average of 130 to 170 daye of the year,

varig::f:“ the abeence of definite seasons, the
e ¥ in rainfall is such that droughts
minn)d-'*?ﬂ Or more without or with very little

i m::? be exnected to occur during the north
PR ::011 period: from January to March a
Py monthup to twenty days may occur. The only
Wikae 8 in which such dry periods are likely

are June and July.

asnainfall is generally of high intensity
inches/hour) and for short periods during

:“; Storms the intensity exceeds three inches/

(0

Wi ]:::“ of bright sunshine vary somewhat bet-

. hou:onth” Kluang experiences more than

hours 45 ; Per day in February but only four

antly gy Ovember. Inland the sky is signifi-
Té cloudy than on the coastal strdip.

T
~226T8phy:  (a) Johor Tengah

wﬂ::i’ region consists mainly of rolling or

tined ting terrain, the steepland being con=

o © large tracts along the north-eastern
nject bum

ary.

Several slow flowing rivers dissect the
area (Figure ) forming narrow flpod plaina
which are in general liable to frequent inun-
dation and consist of poorly drained soils.
The terrain is very variable in the north and
east of the area. In the west more extensive

areas of regular terrain occur,

Projec a (Gr c
Available and Unavailable
puitabls for or unsuitable Total
development for development
5,700 212,500 218,200
B 45,500 45,500
- 47,100 47,100
- 74,100 74,100
- 81,500 81,500
275,800 - 275,800
281,500 460,700 742,200

(b) Tanjong Penggerang

The majority of the area consists of
level or nearly level land with very 1ittle
steepland. The topography is generally more
complicated than in Johor Tengah, due to the
underlying parent material. In the undula=
ting to hilly classes, valley incision in
some localities 18 gevere., The "'Ilt m!
northwest of the area consinte m of :
dulating to hilly terrain., A mml ;:.._ 1
ridge runs from the north of the area
south east direction to ﬂucom. o

The central part ofthl area is a._nﬂl;'
plex of the undulating to hilly %';“‘
main feature almthtol_!‘lt_ﬂ | 00as
are the extensive peat swamps. ﬂ:
elovation of these svamps is five to thirty
feet above 8ead level.

yith the exception of the

iver systems, the proquent floodinge
:arrov velts liable t0 -

three major



Yong Peng Series also oceurs fairly widely, It
is a heavy textured, rather compacted moderately
deep to deep soil.

Riverine Alluvium and Local Alluvium are
soils located in river valleys and vary consider-
ably in their texture and drainage. They may be
11able to flooding, depending on location, and

are with present knowledge, judged suitable mainly
for certain grasses,

(b) Tanjong Penggerang

The distribution and range of the soils
series in this area are more complex than in
Johor Tsngal;. The Rengam Series is again pre-
dominant and isg mainly concentrated in the north-
ern half of the area, The Yong Peng Series com=
monly occurs and is concentrated along the west-
ern boundary. A large number of soils series,
derived from sandstones, shales and metasediments
are to be found in very emall areas throughout
the peningula,

The Marang Series occurs along the east
coast and in the headwaters of the Sungei Papan,
This series has fine sandy loam friable topsoil
overlying a firm compacted sandy clay loam, Vein
quartz fragments commonly ocecur within the com-
racted layer restricting rooting depth, Soil
depthuﬂnnmu-mmmmehalmto
deep. The latter are suitable for a very wide
range of crops, but the restricted rooting depth
offered by the shallower phases downgrades many

Riverine Alluvium, Local Alluvium ang Organie
Clays and Mucks are assoclated with the river
valleys and the edges of the peat swamps,

Peat, underlain by sand, occurs in two large
areas along the east coast with g maximum depth
of more than ten feet., It is poorly humifieq,
woody, very acid with a Tecorded pH of aroung 2,5

General suitability
The accompanying mps( Pigures 3,1 and 3,2 ip
the report)show the extent of the 3
for the growth of E€rass and itg
cattle. This ig Supported by Boils, terrain, o34
mate and land uge potential 8nalysis. With over
ninety percent of the total
for agricultural development suited to grags
growth, land does not constrain the ge
potential of a cattle industry,
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APPENDIX C

TECHNICAL U.

This appendix outlines the technical problems
vhich face the development of a modern dairy indus-
try. These problems have been taken into account
in considering the form of project that should
be undertaken.

{ AVAIIABILITY OF SUITABLE DAIRY STOCK

The indigenous Local Indian Dairy (LID) cattle
do not possese the necessary milking qualities for
the establishment of a prosperous dairy industry.
Purebred exotic Friesians (in limited numbers )
have performed well in south Johor, but only with
a highly skilled and expensive management input
dt:signed particularly to prevent heat stress and

control tick borne diseases.

Hu“a‘:e u;rk carried out at the Central Animal
o pr?; iesearch Station has shown that cross-
hctauo: :n x LID females are capable of giving
= yields of 400-600 gallons, and that
myt:::b].‘:ne an acceptable tolerance to both heat
= atockom diseases with this milking ability.
gt 5 i;l;ould form the basis for expanding
e tuatry; at present, however, there are
e he country, and a massive effort

ed to multiply the number.

o e":::b:ivemment Veterinary Division has plans

it sshing miltiplication units in Negri

s con;i elangor and in Trengganu. Each il

geny are 12; of 2000 LID cows, most of whose pro=

el ely to be absorbed into commercial

gy n - certainly in the early years - near
riginal multiplication centres.

B iz ;::Opotential market thought to be avail=
% f{}regeaa: producers is to be captured within
o1 e hle future. multiplication of suitable
P“'tunatelyoior must be on an ambitious scale.
B fengre s t appears that there are sufficient
o muomlruding stock to make this possible.
i Sabmpac herd of adult LID cows is currently
Pl p.r:: . It is considered that at least
e ;nt (1700) of these could be bought
soriiiig or about $400 each without unduly un=
s texiatmg dairy businesses. At present
Im.,dpo ential value is not being exploited.
iz » the potential asset the best breeders
m‘:ﬁsz them is probably being reduced by slau-
01!m1n and around many towns, following Town
et ng programmes which make inadequate Pro=
- for resettling cattle farmers in the
h af:. Such slaughter is a waste that cannot
orded if the country is to jaunch &

QOF A DA INDUS

programme t0 expand and improve its dairy
industry.

2 CATTLE BREEDING

At present there are indications that the
F2 generation will out-perform the F{ genera-
tion. At some stage, and probably before the
F3 stage gets underway, 2 decision as to the
type of breeding programme will have to be taken.
It will not be desirable to attempt to f£ix the
breed in the early stages as for many years
there will be {nsufficient performance records
available for adequate gelection. A back
crossing or criss croseing system may have to
be used with Friesian and Bos semen.
At this stage & considerable effort will have
to go into the genetic aspecta of breeding and
it may be expected that, while average milk
yield from the whole herd will continue to rise
by about five percent in each generation, the
variation in yields between different lines and
within lines will become much greater. It is
stressed that a full herd recording system must
be undertaken from the outset in order to pro-
vide the necessary information for future

breeding work.

The multiplication programme envisages the
introduction of LID cattle for nine years, and
3¢ will be at jeast six to eight years before
more than half of the improved herd consists
of crossbreds. Problems could arige over time
from the use of 1ID stock because of their low
potential milk yield and the relatively small
genetic pool they provide. It may be advisable
later to enlarge this pool bY importing females
from other countries. However such importe
must be strictly controlled to avoid introdu-
cing exotic diseases, pu"ti.cu.‘urly foot-and=
mouth. West Malaysia 18 free of all strains of
this virus and the maintenance of this freedom
could pay handsome dividends to the future

cattle industry.

There are two different views about the

best type of pasture. The first, vhich has
4n Malaysis, is to use pure



of, and a proportion of the production from, four
and three cow equivalents per acre respectively.
The nutrient balance is poor however, and an appre-
ciable expenditure on concentrate feeding would
be necessary to provide sufficient nutrients for
both maintenance and full production. Grazing
systems which involve these very high etbcking
rates, up to an average of eight animale per acre,
may result in a severe build up of internal para-
site infestations. The gquality of management in-
put required has to be high if full utilisation is
to be achieved.

The second system involves the establishment
of a grass/legume pasture mixture with very much
lower inputs of fertiliser-particularly nitrogen.
Thie has been successfully done in Northern
Australia under similar climatic conditions on
poor soils. It has not yet, however, been success-
ful on the C.A.H.S. This is thought to be due %o
faulty technique and it is a problem that could
be overcome, say, with one to two years intensive
work. BSome successful guinea grass/centrosema
pastures have been established on one of the oom-
mercial farms mentioned earlier, Basing caleula-
tions on Australian production results, the
carrying capacity is lower than the all grass 8
system - two cow ecuivalents to the acre - but
costs of fertiliser and fencing are lower and the
stock management requirement is possibly less
stringent. One major advantage of the grass/
legume mixture is that the nutrient content is
adequate for the requirements of all classes of
stock except for young calves and those cows which
yield, say, over six hundred gallons.

For both systems correct management practices
have o be evolved if the grass is to be main-
tained in high productive condition; 4in particu-
lar the most suitable fertiliser programmes must
be ascertained by field experiments and commer-
¢lal scale trials. Some weeds may be serious;
lallang, (Imperats cylindrica), commonly grows in
open spaces and typically on infertile soils.

Its value for stock is very low. Another poten-
tially serious weed is the sedge, Cyperus aromati-
gus, Thie is present at the Research Station at
Ayer Hitam and can be seen on roadside banks
‘across the country. It should be viewed with
concern. On dairy pastures in Fiji, in a climate
very similar to that of Johor for much of the
year, this sedge has soread with alarming rapid-
ity. It 418 valueless as stock feed and difficult
and expensive to eradicate. Other weeds of impor-
tance could be the thorny and unpalatable sensi-
tive plant (Minosa pudica) and the lantana shrubs

(lantana aculeata and Lantana indica) which
in Fiji and elsewhere have been found to be
poisonous to cattle.

4 TUTILISATION OF GRASS

Grass may be used directly by grazing
animale or may be cut and carried to stock in
houses or yards. There it may be fed fresh
as green fodder or, after conservation, as
silage. These alternative systems have to be
evaluated, and the best methods of practising
all of them must be worked out. Compared to
moet parts of the world, south Johor's cli-
mate is favourable for all the year round
growth, and the need to conserve excesses of
growth as silage may not be so important,
Cut and carry systems could have a place in
certain conditions, especially in poorly
drained soils where grazing stock could causeé
serious damage by poaching. In general, how-
ever, it is likely that the stock will feed
themselves by direct grazing, and this has been
taken to be the standard practice in the for-
milation of the project. Ten acre paddocks
have been assumed to be intensively grazed on
a rotation basis, but the size of paddock,
stocking rates and grazing intervals are all
matters that require to be established by trial
and practice. One problem during excessively
wet periods could be that the grazing stock
will not be able to take in enough dry matter.
Cutting and wilting the grass ahead of the |
grazing stock could help, but this has not yet
been tested in Malaysia.

5 GRASS AND FODDER BREEDING

It may be possible to breed fodders more
suitable to the local environment. Work should
start on this at an early stage, while at the
same time identifying those strains of imported
varieties which perform best in Malaysia.
There may also be indigenous grasses which are
suitable for cattle farming and which could b
collected, evaluated and bred up for performance:

6 MILK EXTRACTION, STORAGE AND TRANSPORT

Both hand and machine milking are likely
to be practised, and suitable buildinge ¥ill
range from simple standings to very sophistics” ‘
ted modern parlours, designed to suit specifi¢
management systems, Various types and sizes » ‘
vill need to be tested to find those most sul®
to the local environment and systems of manage”
ment, Particular attention should be paid ¥0
designs that will reduce bacterial contaminatio®
to the minimum and so increase the keeping

:
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quality of the milk. Research into methods of
storage and transport will need high priority.
Traneport in cars or in the back of a Land Rover
for distances of two hundred miles, as is now
sometimes done, is not likely to be satisfactory
for bulk quantities. Collection and marketing
are certain to create organisation problems and
it is recommended that early expansion of the
industry should take place round nucleus estates,
which would undertake marketing.

7 INSTITUTIONAL CONSIDERATIONS

It must be recognised that the dairy indus-
try as envisaged in the future scarcely exists
in Malaysia at present. Except on two or three
private farms and the existing government research
stations there is no source of trained management
and labour in the country. Those farmers who are
currently operating, do so at present in a spe-
clalised economic situation in which they can
sell their milk for a high price. Such prices
¢&n support luxurious management techniques and
for management errors due to lack of knowledge.

8) Parm management and labour

both management expertise and stockmanship
8kill are in extremely short supply. Management
of government sponsored multiplication units
Should certainly be of the very highest quality
and should be brought in, either as part of a
technical aid package or under private contract.
Experience of large scale dairy farming is pro-
bably of more importance than specific experience
in the tropice but managers and stockmen should
be adantable to the new conditions to be found
in tropieal dairy farming,

Work on dairy farms can be divided into
three clasges:

(1) WVork involving handling stock, for
example milking, feeding health and first aid
treatment, This demands considerable skills.

(11)  Work among or associated with the stock,
10t involving handling; for example cleaning of
Covsheds, dairy equipment etc. No special skills
4re required, but conscientious application on
these unattractive jobe is necessary to maintain
hygiene,

(111) Work on the farm away from the cattle
for example in the pastures; fencing; weeding,
°tc. No special skills required.

A1 aspiring specialist stockmen must learn
the ekills for the first class of work and be
Prepared to do the second class of work. The
best way $o acquire the necessary skills is to
9erve a practical apprenticeship on the farm

under an experienced working cowman or dairy
farmer. In the early years of development
these cowmen will need to be brought in from
overseas dairying countries; they can be
phased out as local experience and skill grows,

It is recommended that the apprenticeship
period be preceded by a three to six months
course in the theory and practice of dairy
husbandry, with the accent placed heavily on
the practical aspects. This course would serve
a primary selection purpose.

The duration of the apprenticeship cannot
be fixed. It will depend entirely on the
aptitude and keenness of the apprentice. The
apprenticeship would be completed when the
individual was considered capable of managing
his own holding or of taking up a specialist
stockman post unsupervised. The period could
be as little as one to two years or more than
five years. It is suggested that, if there
is a demand for places as apprentices, five
years should be the maximum,

One successful dairy farmer in Johor has
been training his own labour force along the
above lines for some seven to eight years.

He has to maintain quite high management stan-
dards and his judgement is that thirty percent
of those who have passed through his hands
have had the necessary capabilities to become
skilled stockmen. All his staff has been
selected from Malay school leavers,

In addition to specialist stockmen there
will be a growing requirement in the Government
extension services for men with experience of
animal and grassland management., It is sug-
gested that a year spent on a multiplication
unit, during which the trainee worked for
some time in every section of activity, would
form a second basis for Field Assistants to be
employed on livestock advisory work.

b) Provision of services

The provision of essential research, deve-
lopment and extension services must be kept in
phase with the requirements of the developing
industry. Three phases of growth may be
recognised

(1) Development

(14) Expansion
(141) Consolidation

In the first phase plans are implemented
to overcome existing problems. Appropriate
techniques are worked out and existing unknowns
and assumptions are more rigorously quantified.
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Through this phase, miltiplication of good grade
stock is of paramount importance to establish
the industry on a good footing. So too is the
training of future dairy farmers.

In the second phase most of the basic commer-
cial techniques are available to broaden the base
of dairy production. New problems, however, will
arise at this stage. These are most likely to be
connected with the establishment of new farmers,
the organisation of collection and marketing of
milk and extension and animal health. Early
expansion should be organised on the nucleus
estate principle.

In the last phase growth will become self-
sustaining; the services' role will be to sup-
port rather than to stimlate production. As
supply catches up with demand greater emphasis
will be required on marketing strategies to main-
tain producer prices.

Specialist services will be required to a
greater or lesser extent, from the outset and
through time in the following disciplines:-

Animal husbandry

Animal nutrition

Genetics and breeding - both plant and animal

and including A.I.

Agricultural engineering

Dairy technology

Pasture agronomy

Animal health

Milk and milk product marketing and quality

control

Public health

Management

Administration

Extension

Until recently the Veterinary Division was
responsible for research in and development and
extension of most of these services. With the
establishment of MARDI a start has been made to
hand over all aspects of agricultural research.
Not all the above disciplines fall under the
strict heading of agricultural research and deve-
lopment, and several public departments and more
than one Ministry will be involved. Some of the
services could be provided by the private sector.

These services as a whole must be orienta-
ted towards the creation and maintenance of a
thriving commercial industry. The needs during
the different phases of growth are not the same
and the functions and activities of the wvarious
service components will require shifte of empha-
sis through time. In the first phase, and in

at least the early part of the second, the
emphasis must be on policies designed to
stimulate efficient production; in the
third phase on those designed to support
and strengthen.

¢) Coordination of services

If all these interacting specialist
gervices are to operate efficiently and
along the right paths at the right time, some
overall policy direction and coordination
will be required. It is considered that this
would best be supplied through a National
livestock development authority, which would
identify the changing needs, channel detailed
problems to the appropriate quarters and en-
pure that adequate resources were made avai=-
lable to deal with them.

Although it is outside the terms of re-
ference of this report to make detailed re-
commendations about the formation and func-
tions of new national bodies, it is considered
that inadequate coordination in the early
stages of development could seriously hamper
future growth of the dairy industry and that
to plan and develop milk production in Johor
in isolation from the national effort, could
lead to long term difficulties. A bare out-
line of the possible responsibilities, func=-
tions and framework of a national development
authority is therefore suggested below as &
basis for discussion and decision. This is
not essential to the initiation of the project
neither should it delay the project but it
should receive early priority attention.

The Authority should
(1) be responsible for
a) advice and recommendations in
regard to the supply and coordi-
nation of government services.
b) applying inputs to ensure rapid
and successful development.
¢) implementing early public sector
cattle production schemes.

(2) have the capacity to
a) plan and implement in the short
term.
b) make and direct policy in the
medium and long term.
¢) monitor development effectively
through time.
(3) operate with
a) a emall but high powered staff
which has first class contacts
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with Government agencies, private
gector agencies and State planning
boards.

b) Funds from government, at least
initially, but be allowed to direct
itself outside of full government
detailed control.

¢) The realisation that its role in
various aspects will change through
time and thus have a flexibility to
accommodate what may be quite rapidly
changing roles.

The authority would therefore be in a position
of control in the first development phase with the
emphasis nlaced on continuous planning, implementa-
tion, evaluation and formulation of development
poliey.

In the second phase, it should be much more
concerned with the implementation of the policies
vorked out for development and expansion. Policy
making is a continuous process and policies need
continual evaluation in the light of results.

By the time a soundly based expansion is under-
vay, the authority can turn the major part of ite
attention to a long term view of the industry.

In particular, the emphasis would leave develop-
ment and expansion and be concerned with the

level and quality of services necessary to sup-
port the now thriving industry. 8 mentioned pre=
viously, marketing strategies will probably assume
mjor importance as the supply catches up with the
potential demand for fresh milk., This latter as=
pect can be a short term fluctuation of supply in
the early years.

will :kin suggested that this type of approach

e the best use of time and effort, avoid=
ing unnecessary duplication. It does however re-
quire goodwill on the part of the providers of
the participating services.

8 ORGANISATIONS FOR IMPLEMENTATION OF DEVELOPMENT
m“t:]::r: are several types of production orga=
e hrough which the authority could imple-
ampm:“hmnt' In the first phase the main
8 is on multiplying the number of superior
:’:::;ity cattle. The following types of organisa=
may be used for this purposes:=
(1) Multiplication units
(11) Dairy colonies
(111) Artificial insemination programmes.

i The first two types can be adapted to play
: 80 important roles in the expansionary and con=
olidatory phases, and their original siting snd

design should be planned with this in view.

a) Multiplication units
As implied by their name these are centres
at which female breeding stock are mated either
naturally or by artificial insemination with
bulls of superior quality. Suitable progeny
from the first and subsequent generations, sur-
plus to the breeding replacements required by
the centre, are distributed to future dairy
farmers as foundation and, later, replacement
stock., Milk, cull cattle and steers are sold
in the appropriate markets.
These centres can be used for other deve-
lopment activities, such as
(1) The focussing of research on, for
example,
1) grass and fodder breeding
i1) grassland utilisation
4ii) grassland agronomy
iv) animal nutrition
v) animal health
vi) dairy technology.

(ii) Training of apprentice dairy farmers
and future extension officera.

(111) Collection, processing and marketing
of milk from gurrounding farme.
Advisory service to gsurrounding farm-
ers eventually.

The multiplication and production functions
can be provided equally well by public or pri-
vate enterprise. So too can collection, pro=
cessing and marketing services. The provision
of basic research training and advisory ser-
vices is usually regarded as a public sector
role, Two types of multiplication centre may
therefore be envisaged, one under public aus=
pices, incorporating any or all services, one
under private management with the emphasis on
commercial production and the provision of the
more easily galeable services. However the
difference in functions between public and

private units should not be overstressed. Pri-

vate sector organisations have been known to

run very guccessful advisory services, espe=
cially when the production is linked with a
proceuing/nrketm service provided by the
same organisation. It is also usual for the

private gsector %o provide training facilities
for both management and labour, and this it will

certainly have to do in any multiplication unit
that is established early.

It is likely that the initiative in eatab-
1ishing units will have to come ¢rom Government,

(iv)



but if these units are successful, private enter-
prise can be expected to enter the field. There
is certainly room for both sectors; however the
number of suitabde LID female stock is limited,
and the private sector might have to import (under
strict control regulations) exotic breeding cows,
The risks inherent in doing so could be commer-
cially acceptable when weighed against the chances
of obtaining high productivity early, when the
price of milk will be at its highest.

b) Dairy colonies

Where town cleansing programmes have forced
dairy farmers out of towns, every effort should
be made to provide them with blocks of grazing
land in the suburbs. The aggregation of these
individuals into a single colony, such as that at
Batu Arang, provides an opportunity for starting
a crossbreeding programme. If each colony were
provided with a trainee from a multiplication
unit, artificial insemination facilities and a
marketing service, they should be operating
successfully with more than half of crossbred
stock after six to eight years.

¢) Rural urban artificial insemination programmes
An artificial insemination programme has
already been started by the Veterinary Department,
centred on Seremban. Although such programmes
scattered through kampongs do increase the num-
bera of crossbred stock, they are likely to be
leass effective than if carried out on compact
dairy colonies and farms. Difficulties of communi-
cation between the service and the farmer are like-
ly to result in many missed insemination opportu~
nities, especially as cows' heat periods may be
short and erratic and not noticed by farmers who
lack technieal knowledge.

One inseminator working under kampong condi-
tione might expect to be responsible for about
1,200 services per year at a thirty percent success
rate or about 120-130 female animals entering the
milk herd in two to three years' time. Under farm
and dairy colony conditions he could expect to
increase this number many times. Programmes in
kamponge should therefore be pursued only until
there are sufficient stock in dairy colonies for
all the artificial insemination requirement to be
concentrated in these colonies.

For success any artificial insemination pro-
gramme must be accompanied by a rigorous castra-
tion programme., All existing bulls in the loca-
1ity and all bull calves born (except perhaps a
few very select ones that might be acceptable for
breeding) must be castrated. This requirement
applies equally whether the programme is on a

dairy colony or in kampongs, but, as with the
insemination, it is much easier to implement
in a colony.

d) Herd performance recording

If a national breeding programme is to
be successfully implemented and future breed-
ing policies worked out, large numbers of
herd performance records must be studied. It
is suggested that the Dairy Development Autho-
rity should be responsible for establishing
and ensuring the maintenance of herd performance
recording on all new production units, from
major centres down to individual smallholders.
At Government centres and on large scale pri-
vate schemes the records could be required in
detail; for individual producers a simpler
standardised form could be used.

9 CURRENT PROPOSALS FOR DAIRY DEVELOPMENT

The major initiative and effort is pro=
vided by the Veterinary Divisions who have per=
formed the basic observations on the suitabili-
ty of crossbred cattle.

The basic worth of the crossbred in the
Malaysian environment has been proved to the
patisfaction of the Division, which is now
planning a large expansion programme along two
main lines.

1. Bstablishment of multiplication units.

2, Expansion into a nationaldA.I. pro-

gramme .
These, it proposes should operate under a
nucleus dairy development planning unit set up
within the Division.

a) Central animal husbandry station

In addition to this, the Central Animal
Husbandry Station has changed its original role
of a research station and is now concentrating
almost entirely on multiplication of erossbred
dairy cattle.

The plan is to expand to 2,500 hreeding
cows for multiplication purposes.

TABLE C.1 C 8 A.H.S.

herd - March 1971
Zebu L.I.D. 1044
LID/Sindhi 553
Sindhi T0
Kelantan/Sindhi 100

S0z LTS

1767
Temperate Friesian 97
A.I.B. 10

Jersey 2 158

109
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Temperate X
Zebu Friesian/Zebu 65
Jersey/Zebu 16
81
Total females over
three years 1957
In addition there are the following he ifers
Friesian/Zebu B0
Jersey/Zebu 10
90

Total breeding herd: 2047

The present herd multiplication policy gives
priority to a rapid build up of quantity rather
than selection on quality grounds. It is notice-
able that the quality of the multiplication
stock used is not as good as LID animals seen
elsewhere in the country. This policy of pur-
chasing in quantity has also led to the lntroduc—
tion of reproductive and other diseases amongst
the miltiplication herd.

A dairy herd of the size outlined is a very
large operation and must call upon a highly
skilled management and labour force. The manage=
ment of the CAHS is basically trained in veteri-
nary skills only and operating as they do with
vorkers hired on a casual labour basis face an
uphill task in carrying out their programme.

It is inevitable that the skills demanded do not
exist at present in Malaysia. Skill at sfock
management can only be learned after years of
the right type of experience and close practical
association with animals on a daily basis.

& Use of labour hired under the Governments'
2 /Casual heading is also a short term expedient
ich, while allowing adequate staffing in terms

of numbers contributes little to long term success.

This use of labour is reflected in poor insemina-

t
fon performance and unnoticed early signs of eick=

ness, Management is almost entirely dependent on

h J
irtually unekilled stockmen for the identification

of heat and early signs of disease.

b) Proposed new multiplication units

The establishment of three cattle multipli-
cation units is proposed by the Veterinary Pivd~
;!mn over the Second Malaysia Plan; one each in
erak, Negri Sembilan and Trengganu, Bach unit
2' to commence with 2000 head of LID females and
over 2500 acres. The staffing of each of these
18 proposed as follows:=(1)

Division multiplication scheme
Divi- When required
sion Post lst Year 2nd Year
{ Manager Super- | -
gcale H
{ Veterinary officer 1 -
{ Agronomist 1 -
{ Artificial Insemina- = 1
tion officer
{ Parasitologist - 1
1 Deputy Veterinary 1 -
officer
II 1 Assistant Veteri- 1 -
nary officer
II1 2 Veterinary assis- 2 -
tants Sp. Grade
13 Veterinary assis- 7 6
tants
3 Clerks 2 1
1 Typist 1 -
1 Storekeeper 1 -
I.M.G. g g
27 18 _?_

(1) Veterinary Division = Memorandum on
gtaff requirements for Dairy Develop=
ment 1971 - Undated.

be twenty one veterinarians

at various levels and one agronomist to look

after each station. About 200 stock and field
workers are thought to be necessary for each
scheme. It i8 proposed to employ these as
casual workers.

Scheme layout consists
of 600 acres each with a central unit for common
user services. Management of each of the field
units would consist of three Veterinary assis-

tants.

The conception of these schemes owes much
to the operations 1earned from the CAHS. Train-
bour is mentioned as & possible outcome

ing of lal
put is not considered as an integral part of any

scheme.
1t has been further proposed by the Veteri-
nary Division to set up 8 training programme by

building & training institute which would offer

Thus, there will

of four field units



short courses in practical dairying and atock
management. This would possibly be aggsociated with
a scheme, A further training programme which
should start shortly is to send selected young men
to Australia where they would work on dairy farms
for one year as employees before returning home to
enter the industry in Malaysia. There are also
several students in Animal Sciences at present
undergoing training at overseas universities.

¢) National artificial insemination programme

The second main method of multiplication pro-
posed is to develop a national artificial insemina-
tion ucham(z). This depends on the assumptions
that half the national LID and Kedah/Kelantan herds
can be inseminated anmally, that is, a total of
59,420 head of stock to be inseminated twice and
that this will result in 40,000 calves which will
have an increased value due to their superior per-
formance. It also assumes that each inseminator
will carry out 2,400 inseminations per year and
that there will be a fifty percent conception rate
at each insemination, that is, seventy-five per-
cent cumulative after two inseminations. This
performance seems most unlikely taking account
of the present cumulative conception rates of LID
and Kelantan animals at the CAHS (56.1 and 66.0
percent respectively after second insemination),
It is also unlikely that inseminators will carry
out much more than half the number of inseminations
given the difficulties of communication in the
rural areas.

The memorandum states Benefit:Cost ratios
of 5.5:1 and 4.4:1 for LID and Kedah/Kelantan in-
seminations respectively. Benefits are based on
an assumed additional value of revenue from the
sale of sale price of the beef or dairy heifers
because they are crossbreds. This, of course, arises

three and a half years after successful insemina-
tion.

A more valid figure would be: 2.3:1 for LID
crosses and 2,2:1 for Kedah/Kelantan crosses.

These adjusted figures assume that staff and
service coste will double due to the difficulties
of running the service in the rural areas and are
based on an average of 1200 inseminations per man
year. It is also assumed that calving percentage
will be the same as that achieved by the CAHS
(it is in fact unlikely to be as high). Further
a discount rate of ten percent has been assumed
with benefits arising three years after costs are
incurred. This may be 80 with the beef animals but
dairy heifers are likely to give their benefits o
over a longer period in the form of increased milk.

The programmes outlined will undoubtedly
have a major effect on the multiplication of
erossbreds and should halt the decline in
local stock numbers. It is considered, how=-
ever, that they will not set the industry off
on the right footing as much too little atten-
tion is being paid to management input, stock
quality, training of labour and managers and
attention to the basic problems of production.
Planning at all levels is based on continuing
the experience gained at CAHS and the first
cattle insemination service.
the performances of these pioneers are assumed.

d) Overall planning body

An overall body which supervises all
aspects of dairy development is proposed by
the Veterinary Division and they suggest that
this be done by the establishment of a nucleus
Dairy Unit within the Veterinary Division with
the ultimate objective of it developing into
the Livestock Development Corporation“).

Improvement of

The executive staff considered necessary
for this unit by the Veterinary Division is:
1 Senior Dairy Development Officer

(Senior Veterinary Officer F)
1 Agronomist
1 Economist
This would be the main planning body.

e) State Government schemes

The Johor State Government has shown in-
terest in the development of a cattle industry
and has made a higher allocation of funds
available for this purpose in the current year
than in any previous year at $150,000.

They are particularly concentrating their
efforts in the coconut growing areas of the
West Johor coast around Sri Melong and Sri
Menanti. The coconut farms have an abundance
of grass cover and this is to be utilised by
LID and Kelantan cattle, initially being bred
with bulls of their own type selected from e
CAHS. The programme envisaged is to purchase
100 LID cattle and 300 Kelantan cattle and
distribute these to the farmers at the rate of
two to three per farmer in a fairly concentra=
ted area. The selected zebu bulls will also
be put into the area.

—

(1) Veterinary Division - Memorandum on staff
Requirements for Dairy Development 1971 =
Undated.

(2) An Bconomic Evaluation of Expanding the
Artificial Insemination Service - Veteri=
nary Division Memorandum - 1971 - Undated:

il
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‘Parm in Singapore at the rate of ten per month and
raise these in Johor Baharu. These calves will all
be of temperate breeds.






APPENDIX D

MARKET M

Production of milk in West Malaysia has been Items 1-5 above are also imported in finished
eatimated by the Veterinary Department to be about form. In addition there are substantial imports
of milk based infant foods, full cream milk powder,

four million gallons per year, mainly produced by
Production in Singa- butter, cheese, ghee and ekim milk powder for ani-

gmall Indian dairy farmers.
pore itself is much less than this., Because of mal feed. The last four items are not included. in
ge ggy of local supplies of fresh milk most of the totals in Table D1 below.
e products consumed in Malaysia and Sin-
gapore are imported. These imports come either thasaB;;g::::tgfageomgn::r i;:; ::n:::- b.i:,_:gil;h
as liguid milk or in the form of other milk pro- combined together by weight or value to get dn in-
%:::s principally skim milk powder and amhydrous S eation of the relative amounts imported into the
“.tat' country. For comparative es each product
Liguid milk is imported in the following has been converted to its equivalent quantity of
forms: fresh milk, This gives a much t:etteriinﬂicl:éon“
of the relative importance of the various produc
;. %‘326 11? m%lkiin ey in total consumption. Table D1 shows the net
. gen fresh milk, orts, that is imports minus exports, of milk
4, Sterilized in tins or bottles. :‘:3 milk products into Weet Malaysia and S re

Skim milk powder and butter fat are imported for the years 1966-1 969, in terms of fresh

:'E:‘tgse as raw materials for the domestic pro- equivalent.
on of: In Vest Malaysia net imports of total milk
1. Sweetened condensed milk, uots were virtually static between 1966 and at
2. Evaporated milk (unsweetened), about 46 million gallons f.m.e. However net ex-
3, Recombined milk, sterilized either by ports of sweetened condensed milk were t
wltra-high-temperature or conventional in three years, and there wers in fact rises of 20,
methods and often flavoured, 40 and 80 percent in imports of sterilised, powders
4. Ice-cream, #ull cream milk and infant food respectively.
5. Reconstituted butter.
TABLE D1
MATED NET IMPORTS OF MILK AND MIILE
THOUSAND CALLO)

(1) West Malaysia
Percent Change

Ltem 1966 1967 1968 1969 1966 ~ 1969
Butter fat ;
25,950 33,700 40,500 42,600
Skim milk powder )
Sterilized in tins 63 51 81 76 + 21
Frozen milk and cream 30 25 36 30
Milk and cream, other 121 93 24 b -
Powdered full cream 5,500 6,180 7,210 7,820 + 42
Infant food 4,730 5,510 6,040 8,540 +8
Evaporated, unsweetened 2,020 1,465 - 9 =1,310 3
Sweetened, condensed 8,320 - 5,010 - 8,340 - 6,490 1
Total 46,730 42,194 45,475 46,304 - 0.9
(2) Singapore

Bu

Moy 7,850 9,220 12,350 16,320
Skim milk powder
Sterilized in tins 123 190 226 357 +190
Frozen milk and cream 132 238 192 200 + 51
Milk and cream, other 104 53 197 255 +145
Powdered full cream 3,050 4,100 5,120 6,880 +926
Infant food : n.a. n.a. 1,740 n.8.
Evaporated unsweetened 1,395 1,365 1,585 1,285
Sweetened, condensed 3,240 3,580 1,840 - 588
Tota1(1) 15,900 18,750 22,010 24,700 + 55

(1) Exoludes infant food.
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Over the same period imports of milk pro-
ducts into Singapore rose by about 55 percent
overall, The greatest increases were in, steri-
lised, i190 rcent), frozen, 551 rcent), milk
and cream, other, (145 percent powdered full
cream (126 percent),

The imports in 1969 indicate a per capita
consumption of about 75 gallons in West Malaysia
and of about ten gallons in Singapore, The lar-
ger consumption in Singanore is probably explai-
ned by the higher incomes enjoyed there and by
the greater urbanisation of the population,

As noted earlier, the milk products imported
are used to produce a wide range of finighed pro-
ducts, Table D2 shows estimates of sales in 1969
of various milk products in West Malaysia and Sin-
gapore. This table shows that overall in Weat
Malaysia and Singaggre more than two-thirds of
consumption is in the form of sweetened condensed
milk, However, this is probably the slowest grow-
ing section of the overall market for milk Pro=
ducts. The final column of Table D1 shows the
percent ¢hange in imports for various milk products
and it is noticeable that imports into both Singa-
pore and Malaysia for liquid and powdered forms
of milk rose much more rapid]g than for total
milk productas. Similarly in ingapore the Fro=-
portion of consumption accounted for by sweetened
condensed milk is considerably smaller than in

West Malaysia, being 55 percent a8 compared with
75 percent.

are imported
many years and
widely different income
the potential market for
cannot be validly project
overall consumption figures, It is necessary
ndividual components of
in making market prg{oc-
carried out by the Cons

for

to

of

e )

examine the major i
the market, To agsist
tions a survey was
in April 1970 into
fish, meat and dairy
some 1900 house

viewed. Table D3
the proportion of

of
at

nearly all present requirements

holde in
shows,
househo
condensed milk and their
t male equivalent,
indicate that the proportion

imports will remain predominant

¢) the numerous products have

elasticities of demand,
locally produced milk
ed by considering the

tants

the consumption of a number

roducts,

Members of
outh Johor were inter-
by race and income group,
lde purchasing sweetened,
median monthly expendi-
The results

households consuming condensed milk is h
all income levels and among all three of the
major racial groups, except among low income

Chinese families,

of households cons
at all and expendi
on this product is
household income
month level,
elasticity of a

As incomes rise the proportion

um this product hardly rises
turizeper adult male equivalent

virtually static once the

has passed beyond the $200 per
Thie

suggests a very low income

emand for this product, possibly

almost equal to zero, and supports the olaim of
manufacturers of
for their product

condensed milk that the market
is virtually stagnant.

Sweetened condensed 8,400-10,500 31,500 41,000 I
Unsweetened
N 1,475 1,625 3,100 3
Reconstituted milks 275 750 1,025
Sterilized, frozen (1,125) 875 2,000
and . §
Other imported milks 850 125 975 3
Full cream powdered 6,880 7,210 14,090(a) 4
Total 19, 41,200 60,200
(®) 1968 £1gure
Source: (1) Estimates by Singapore producers
(2) Straits Times May 1970
(3) A local producer,
TABLE D3
SNG_SWEETENED CONDENSED MILK, AND MED ]
HALE EQUIVALENT, BY RACE.AND NGOWE GRO
Household MAIAY CHINESE IMDIAN e
Income Proportion Median Pro o 1 i
portion Median Proportion |
Group Buying Bxpsngituro Buying Expend iture Buying Exp":ﬁw
$ a2,
Less than $£100 84 0.60 40 0.87 100 150
$100 - 199 92 0.92 74 1.27 83 Jo2
$200 - 299 93 1.17 86 1.28 T A9
$300 - 499 91 1.26 92 1.38 70 el
$500 & over 92 1.26 91 1.58 76 2,06
R
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The imported constituents for condensed milk,
that is butter fat and skim milk powder are ob-
tained at very low prices, princ ipally from New
Jealand, Australia and a number of West European
countries. In 1969 the average landed value
¢.i.f. Singapore of skim milk powder was 29 cents
per pound and of anhydrous butter fat 85 cents per
pound., Combining them in the ratio 8.5 to 3.5
gives a price in fresh milk equivalent terms of
about 50 cents per gallon. There is in the near
future some prospect of an agreement within GATT
to fix a price for skim milk powder higher than
the present level. This could raise the price in
Singapore to about 40 cents per pound. Such an
increase would result in the raw material cosis
in Singapore and Malaysia rising %o about 67 cents
per gallon fresh milk equivalent. On the basis of
available data it does not appear at present that
fresh milk could be produced in West Malaysia at
prices to compete with these products. However,
fresh milk is much more readily substitutable for
a number of other milk products, especially im-
ported forms of liquid milk and also powdered milk
tyve products, which are usually combined with
water to make a liquid product for consumption
mous. Table D4 shows the quantity of imported
E. tucts falling within theee categories plus pre-
Thn domestic milk production for the year 1968.
un; total for these items is equivalent *o just

er 25 million gallons of fresh milk or approxi-

recent years. A further insight into the potential

given by the re
out by the Sout

households, seven

of IndiBnB-
families showed cons

Above $500 per mopth (83

also a aigniﬁcane
households buying milk.
ndents were as

of the market, respo
) fresh

not buy more (or any

sults of the
h Bast Johor Project,

The overall proportion of households
ed buying fresh mi

1k was low,
percent of Chinese

St

The median expenditurye
idera
at high
00 for Indians) there was

for these products was
household survey carried
(Table D5).

interview-
nt of Malay
and 21
er adult by
e variations

rcent

income levels.

increase in the

are indicated in Table D6.

except for those househ
than $100 per month, sa
milk because they did not 1
incomes may never have
1bly gave cost
50 percent

est

¥now and poss
larly more than
frcups said that they did
ike for milk was lese P

gtill amounted to about

In order to g
ked why they did

milk. The rugouos
The majority of Malays,
olds with incomes

id they did
ike it.

ve some idea

not buy more
Those with low-
tested it so would not
their reason, Simi-
of Chinese in all income

not 1ike milk, The dis-
Indians

revalent among
40 percent

REAS

of the population.

mately 2.26 gallons per head per year of the popu-
lation of West Malaysia and Singapore. 3 Teos b e ik
TABIE D4 NET IMPORTS OF LIQUID AND POWDERED MILKS o % gt i 8200~ N ov
(T VILUTSTS lmi LA
== AU -
(a) Malays
usand_Ga Don't like it 44 60 59 63 58
Net Imports Singapore 7,476 Too expensive 24 12 9 7 7
Fet Imports West Malaysia 13,389 e s Wpaill el e
Production West Malaysia 4,000 Other 3 T 8 10 9
24.865 (b) Chinese
ing Four major questions now arise in consider- Don't like it 65 53 53 517 58
mﬁﬂi ig::?tial market for milk producers in the Poo expensive 30 28 19 9 8
o B fest e R B Not available R | et A
BT W t r
(v) %nd powdered mi].;ugar il o % . Other 5 8 10 9 9
ow much of this market could be taken
(e) Ey fresh milk? o (e) Indian
How big)s: mrietiuidl Siacecherfor, P07 R W, | oo, wae: el
(d) What will be the price level for fresh Too expensive 50 17 29 10 8
% rl:ilk at the farm? Not available = 21 29 15 28
e figures given in Table D1 indicated that 40
&-‘:ggrts of 11qn1dgand powdered milk products into Other 4 b - o~
Malaysia and Singapore have been expanding in
INDIANS
Income MALAYS =
Proportion Median Proportion Median Proportion
Oroup m}"’m m.n%itm Buying lxpﬂlgi.tu.l'. ing hptni.:tur.
Less than $100 3 0.17 5 0.07 25 P07
$100 - 199 2 0.21 3 0.14 6 ::
$200 - 299 4 0.37 5 1.50 5 .
$300 - 499 2 0.75 7 0.19 45 $e®y
$500 & over 8 2.5 22 0.62 - i
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The most readily available substitute for
fresh milk is powdered milk which can be mixed
with water to produce a very similar product.
The results obtained in the survey for this
product are summarized in Table D7.

Because of the emall number of families con-
muming fresh milk the data ohtained in the survey
for this product are not substantial enough for
valid projection of future demand changes. How-
ever the data for powdered milk provide a more re-

TABLE D7

F HOUSEHOLDS

PROPO S EHOL
PER ADULT |

BAPT N

RTION O
pTTURE |

PURCHASING POWDERE
MALE BQUIVALENT, BY RA

o i -yt MAIAYS : CHINESE INDIANS

o " . Proportion Median Proportion Median Proportion Median
Group . n.é’ins £l g Expan%itura Expengituro Buying Bxpen%ituﬂ

. ; g . ; ! ~ ; : a I .. -~ *
“Tens than $100 .0 9 . 0.91 0 - 50 3.0
$100 - 199~ 03 #8500 3 1.31 12 £ 0,95 50 1.7
200 =299 . i L] 14 1.00 67 2.0
$500 & over 50 ] 1.89 51 2.92 84 2.5

% two respondents only | |

These results indicate a rapid rise among all 1liable base. The values obtained, (Table D7), im-

groups, both in the number of households purchas-
ing powdered milk and also in the expenditure by
those consum households, The percentage in-
crease in the Indian group is lower only because
this group uses Rovdared milk widely even at low
income levels. 1though more than 50 percent of
Malay and Chinese respondents in the highest in-
come g:ug previously indicated that did not
like sh milk, 50 percent of all households in-
dicated here that they did buy powdered milk.
Table: D8 below shows that the product was usually
purchased only for the children, but it also re-
veals that, as incomes rise, an increasing pro-
portion of households use powdered milk for other
purposes.

dicate income elasticities of demand for powdered
milk in the region 1.0 for the Malays, 1.5 for
Chinese and 0,5 for Indians. Since Indians com=
prise only 10 percent of the population it may be
reasonable to assume that for the population as
a whole the income elasticity of demand for pow-
dered milk (and for products which are close sub-
stitutes) lies within the range of 1.0 to 1.3.
This means that a one percent rise in per capita
incomes will be accompanied by a rise in consump=
tion of these products of between one and 1.3
percent at constant prices.

e INCOME GROUP
Less than $100 $100~199 $200-299 $300-499 $500 and over
(a) Malays
In coffee and tea 2.6 ~

As & drink alone 2.6 111 %? %,1? %-x
Just for children 7.8 19.2 17.4 26.0 31.6
Combination of above 1.3 4.8 8.2 8.3 12.6
Other 0.4 0.2 0.5 0.5 1.7
No answer 85.3 72.9 67.2 573 40.2

(b) Chinese

In coffee and tea - — .

As a drink alone - 2.5 2:§ 2:3 #-g
Just for children 10.0 10.1 8.6 19.7 31.2
Combination of above 3.1 Sy 8.5 14.1
~ Other - 0.9 1.6
Yo answer 90.0 84.3 82.7 67.5 42.2

(¢) Indians
In coffee and tea - 7.7 i 0 12.0
‘As a drink alone 25.0 1.9 2.2 ;g:o 12.0
_Just for children 25,0 25.0 .6 20.0 8.0
g::::imtion of above 25.0 19.2 23.8 30.0 40.0
- .0 40.0
Fo answer . 25,0 46,2 33.3 1‘55.0 16.0

—
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Table D9 shows the growth in per capita con-
sumption of liguid and powdered milk product in
Malaysia and Singapore for income elasticities of

demand of 1,0 and 1.3.

Per capita income has been
assumed to grow at four percent per annum in Malay-

gia, These per capita consumption figuree have
been converted to total consumption assuming a
population growth rate of two percent per annum
in Singapore and 2.8 percent per annum in West
Malaysia, (Table D10).

Total consumption in the two countries is ex~-
g::hed to gro:irrom around 27 million gallons of

milk equivalent in 1970 to 100 milli -
lons by !990? # .-

West Malaysia Singapore
Income Elasticity 1.0 1.% 1.0 1.3
1970 2,071 2.083 4.124 4.148
1975 2.462 2,513 5.273 5.382
1980 2.928 3.032 6.743 6.984
1985 3.481 3.649 8.623 9.038
1990 4.140 4,403 11.026 11.726
TABIE D10 ESTIMATED TOTAL DEMAND FOR LIQUID AND
POWDERED MILK PRODUCTS, WE A ]

ATAYSTA
U)_‘.'.l{:-

STNGAPORE 1970=
i ]
West Malaysia Singapore
Income Elasticity 1.0 1.3 1.0 1.3
1970 19.701 19.816 8.148 8.196
1975 26,934 27.492 11.643 11.883
1980 36.802 38,203 16.439 17.027
1985 50.126 52.546 23.211 24.328
1990 67.068 T71.329 32.767 34.847

The whole of the above requirement is unlikely

to be met in th
e foreseeable future by fresh milk.
E;é-’é‘&“ to which the latter will take over from
toported products will be determined by several
ors, among them the following:-

(1) The continued
g:gd“- principally ba.aed“:; ::E
er ingredients, in infant diets.

(2) Tholgresent popularity of powdered milk

for young chi

ren.

roprietary baby
but containing

(3) The im

# possibility of keeping milk fresh

,.::1:”3 length of time without adequate refrige-
n in the warm humid conditions that prevail

%?o““ Malaysia and Singapore.

In this connec-

n it is of some interest to note that the con-

::Jggion survey carried out in 8
a2 marked similarity between

€roups in the relationship betw
een
refrigerators and :I.noomu?

:%:“:100-3!99 per month income group, rising
over T0 percent in households with incomes of
$500 per month, owned refr

the majority of households migh

About

outh Johor indi-
the main racial

ownership of

igerators.
¢ reasonably be

ten percent in

to

Thus

®xpected to afford a refrigerator by 1990.
L]

the (4) The price of fresh milk relative to
Various alternative productas.

Imported

liquid milks are at present retailed in 8

at prices from 60 cents to over $1.00 per .
Powdered milks are sold at retail prices equiva-
lent to between 25 and %5 cents per pint according
to quality, those with better dissolving propor-
ties selling for the hlﬁhor prices. It seems rea-
sonable to expect that fresh milk dould te
successfully with powdered forms at a fm ice
of 40 cents per pint ($3.20 per on).

the above factors into account it is considered
reasonable to assume that half of the combined
projected consumption of liquid and powdered milk
products could be replaced by fresh milk retailed
at 40 cents per pint. This would mean a market
for 50 million gallons of fresh milk in VWest
Malaysia and Singapore by 1990.

The whole of this market will not be supplied
by Johor, but South Johor, which embraces the pro-
ject' area, is in a preferential position to n:xly
fresh milk to meet both the Singapore demand
Johor's share of the West Malaysian requirement.
Assuming the latter to be in line with the State's
share of the West Malaysian population (15 percent)
then it will amount to about five
per year by 1990. Added to the estimated 16 mil-
lion gallons for Singapore this would make a pot-
ential market for Johor producers of ao-ﬂu.nf over
20 million gallons of fresh milk per year .
This indeed could well be an underestimate because
in highly urbanised Singapore income levels are
about double those in Malaysia and the
of the total market taken 1liquid could
eagily be higher than 50 percent.

The potential market for South Johor milk
producers is therefore taken at about 20 million
gallons per year in 1990. In the absence of fim
collection, processing and distribution costs the
farm gate value of the production has been as
to be 40 percent of the retail price. This is
equivalent to:

$3.20 per lon at farm gate for milk Present

retailing at $1 per pint
$1.92 per gallon at farm gate for milk 2&.&“
retailing at 60 cents per pint gﬂm in

Mmrl-

$1.28 per gallon at farm te for)Future estimated

t cents ) price for 20
milk retailing a e s‘nm 110
demand.

In the 1 term, when supplies of fresh milk
are un;ricicnt o noo'l :ho po::::ig -mthc ‘3.‘:::.
retail price is 1ikely to go o -

a pint level. In the iate future it
as $1 pint, alth existing retailers
drop the price of the ucts in order

g forecasts have to be mde also in
order gpgumin the %unt:z of fresh -ﬁ put
onto the market at any time therefore
1ikely equilibrium price. On the bapsis of an es~
timate ;? ible production of 11=12 million
gallons 1990 a retail price of 55 cents
per pint and $1.80 per gallon at the farm gate is

suggested.
The basic farm gate price projections are &s

follows:= (8§ per )
1970 1973 1980 1985 1920
2.7 2.50 2.25 1.85 1.80
timtes are derived from annual demand
m.:h:ﬂioi' ghow the dc-ﬂwiu relationshipe
that result from the as ions made in the pre=
ceding paragraphs. In summary these are:=

ected market for liguid
(1), S . ,,frﬁ‘ﬂ"“n’m be taken up h’l,ruh

ki



milk at a retail price of 49 cents per
pint.

(2) That demand for 1liquid and powdered milks
will grow in accordance with (a) an in-
crease in population of two percent per
annum in S pore and 2.8 Yment per
annum in West Malaysia. (b)a per capita
income increase of four percent per an-
mum in Singapore and 2.5 yment per an-
num in West Malaysia. (e¢) an income
elasticity of demand between 1.0 and 1.3
in both countries.

(3) That assumptions 2(a), (b), and (c) re-
main constant throughout.

(4) That the present retail price in 1970 was
85 cents per pint,

Marketing of Milk

The companies which market imported milk and milk
products at the present time are all willing to receive
and mrket fresh milk in the most g:ﬁta.ble way they
can find. Hitherto little effort ne into the
promotion of fresh locally produced as supplies
have been small and erratic in both quantity and qua-
lity. At least one large c hap indicated that
it ie J:plnd 0 tuke up to 2 million gallons per
year st immediately.

There is no doubt fthat 1iquid milk has its maxi-
mum keeping quality when it has undergone the Ultra
High Tempera (UBT) process imvolving aseptic
packaging. The process, which can be used for both
fresh reconstituted milk, gives the product a
shelf life of at least 3 months while still pacinged.
One UHT plant is currently be erected in Kuala
Iumpur and another operates in Singapore., This pro=-
cese will probably become widespread if milk becomes
cheap enough to spread to the rural areas where re-
frigeration is lacking. It will also be a
suitable process for shop and supermarket sales.
S‘ﬁrtttm fluctuations supply could be treated

. o:“l

Pasteurised milk can also be satisfactory if
the distribution system is good -~ as 1s likely in
urban areas, A new process from Pranc

milk which keeps in its packaging for up to 2-3
weeks in European conditions, This typz of plant
has an advan in that it can be operated econo-

ll.ou.'l.:l,I in small units with relative low investment
in capital equipment. y

It is recommended that, at least in the early
n » the present milk trade
sales. Any requirement for future modificatiors of
marke t B:)'.:.oy would be identified by the proposed
Liveato lopment Authority and the situation
dealt with in the 1ight of the factors involved,
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APPENDIX B

CONSIDERATION IN THE EXPANSION OF DAIRYING

The development unit selected for the pulti-
plication scheme is 5000 acres in total. With
2700 acres required for the scheme, the remaining
2300 acres should be set agide for initial expan-
sion efforts.

{ ORGANISATIONAL CONSIDERATIONS

It is considered too early %o state catego-
rically how this expansion should be organised
in detail. Much will depend on the outcome of
the scheme in terms of actual profitability.
Iarly expansion should however be concentrated
round the scheme area to make full use of the
expertise and demonstration on the farm. This
will also serve to minimise milk collection
difficulties which may arise in the early years.

Certain pointers and ldeas may be appropriate
here but it will be the task of the coordinating
body to plan details according to the lessons
learned,

” It is recommended that free competition for
e output of dairy stock be allowed in order that
a wide range of entrepreneurs be able to enter

the industry.

In general, the nature of the constraints of
at the outset of the scheme is such as to pre-
clude consideration of planning smallholder
::hames for some years although large cooperatives

ich are able to set high standards of hygiene
:ay achieve the same social effect. This however
1: Z:t to say that small farms ghould not develope
certainly possible to see a case for a
smallholder with a few cows, who is trained to &
:::;st:::l :f competence and able to meet the
i Q:a 1qun11ty. operate close to a ready
bz ;.m ity standards are very important and
P m:aary to see that these are observed.
gt smallholder should make a good 1iving from
1 dairy farm. If his milk is constantly re=
1::0‘1. however, he will quickly have tO turn to
other source of income.

. !:n ::ore desirable form of participation by

' Jlholder is that he might take over some

mei:lﬂtOCk raising activities of a larger com=
milk production unit.

Py The production processes that can be broken
to discrete types of operation are:

[ 1) the production of milk, dairy heifers
beef from the same herd - basically as des-

cribed in this report.

4i) The production of milk only, with

dairy heifers being bought in as replace-
ments and all cdlves and culls sold.

441) The raising of dairy heifers from
one month old to two and a half years when
they are about to calve for sale to flying
nerds as in (ii) above.

iv) The raising of beef animals, bought
ap calves and either finished for beef or
sold to feed lots for finishing.

v) The operation of a feed lot, buying
in fifteen to eighteen month 0ld male ani-
mals and finishing thsmonahiahpu.amo:t
nutrition for the quality market.

vi) The raising of beef cattle = using
culls from the dairy herd and preeding them
to a beef bulls gelling all offspring for
beef with the possibility of the heifers
being sold to specialist beef breeders.
Under this system, each cow would suckle its
calf for four to five months when it should
be about 300 pounds 1iveweight.

vii) The use of dairy culls for the
multiple suckling of peef calves. The dairy
culls may be gtill giving ample milk for two
to three calves and these can be bought in
from other production units.
lines of (141) to (vid)
above give smallholder operators less manage-
ment problems and less risk. This would
especially be the case if these particular
facets of production were let out on @ part=
pership/contract basis py the larger milk
producers, especially the operators of fly=
ing herds (41) above.

2 MARKETING uommm'rmls

The section on marketing of milk stresses
uid milk market is like-
1y to be the most jucrative and the aim should
pe to satisfy this firet before considering
the processing of milk into by-prodmu such
as butter, cheese, yoghourt, skim milk
powders and canned milks. Whilet the enormous
gurpluses of skim milk and butter in the EEC
countries seem to have dis=
appeared in recent months, it is still true to
say that even with price rises of twenty %o
¢ifty percent for imports of these products,
the producer will get &8 petter return on the



liquid milk market.

However, a close watch should be kept on the
markets because a drastic fall in the average
price of milk through over production can be aver-
ted by intelligently applied price equalisation
systems.

There are three important factors involved
in selling a quality liquid milk product. It must
be stressed from the outset that standards are
followed rigidly. These are:

(1) quality of composition in terms of fat
and solids,
(11) keeping quality.
(111) safeguarding of public health.

They are all equally important., The consumer
will expect standards of composition to be main-
tainodandthiamatbohiddmbyln. Mini-
mum standards for butterfat and solids-not~fat
content are open to analysis and inspection but
the tests, although relatively simple, are not
capable of being performed by the general publie.
It is possible to etabilise milk of good fat con-
tent to an acceptable three percent butterfat
with further processing of surplus fat to butter
or double fresh cream resulting in an increase

in total value of production.

Eeeping quality is important from the con=
sumer's point of view and thus for sales. The
consumer has a right to expect milk to keep for
a certain minimum length of time. The simplest
way of preserving milk is pasteurisation and
where milk deliveries can be organised well this
may be adequate. The normal length of time that
pasteurised milk can keep 18 two to three days
in Burope and it may be one to two days only in
the tropics. A new pasteurisation process in-
volves passing thin films of milk through infra-
red heat for pasteurisation and ultra-violet
light to build up the vitamin D content. Under
BEuropean conditions milk treated by this Process
keeps for two or three weeks packed in plastic
bottles or cartons,

For maximum keeping quality, the most satis-
factory process is U.H.T. treatment (Ultra High
Temperature). Milk treated in this way is
packed in sterile conditions and will keep for
three to six months, For maximum distribution
this process will be necessary. One U.H.T. plant
is expected to be commissioned in Kuala Lumpur
in 1972 and one or two are being opened in Singa-

pore. These plants are expensive - $500,000-600,000

to commission and recuire a throughput of about

2000 gallons per day to provide acceptable operating

costs,

Public health has to be guarded; this
responsibility will belong to the Ministry of
Health. In particular milk must be free of
tuberculosis and muet be known to be safe.

For both this and the quality aspects,
the Food Technology Divieion should be res-
ponsible for analysis testing and the setting
of standards in conjunction with the relevant
Ministries.

3 PROJECTIONS OF EXPANSION

The overall rate of growth of the milking
herd is likely to be about nine percent com-
pound per year. Assuming that the scheme
reaches its designed herd size of 2320 by 1976,
the total number of extra adult milk cows in-
crease by this factor annually., The implica=-
tions of this are that the extra milking herd
produced as a direct result of the scheme
would be in the region of 6200 by 1992.

TABLE E.1 Increase in milk cow numbers, value
B TR wiiiden
Extra Value of output Value of m(t;
Year milk cows farm gatoﬂl) retail(2)
1980 700 0,98 2.0
1985 2,300 3.35 7.0
1990 4,800 7.2 15.0
*1992 6,150 9.3 20.0
1995 8,600 12.9 27.0

%1992 - end of evaluation period for dairy mul-
tiplication project. It is assumed to continue.

(1) Parm gate value of output includes all sales,
dairy heifers as well as milk, beef and culls.

(2) Retail value of output is assumed to be just
over 100 percent above farm gate value. It re-
flects the total volume of business gemerated
and includes costs of marketing and distribution.

4 PROFITABILITY TO INDIVIDUAL PRODUCERS

Two farm situations have been evaluated on
much the same parameters as those used for the
miltiplication unit., The caloulations suggest
that a large farm having a herd of 120 cows, ¥ith
500 gallons average output would show over thirty
percent financial rate of return whilst a success”
ful small farmer who is able to produce an ave-
rage of 400 gallons of milk per year from ten
cows might only obtain a financial rate of retur®
of about twenty percent. This assumes that milk
is s0ld at $1.80 per gallon at the farm gate.

The smallholder situation further assumes
costs for labour of $3000 per year for labour,

=




which would probably be supplied by the farmer
himself,

These evaluations indicate the order of pro-
fitability that may be attained with the input
assumptions made. Care must be taken in drawing
over hasty conclusions from the smallholder exer-
cise which further assumes that the farmer is
well trained, his farm is in a suitable location
for milk collection and he is able to deliver
milk to the highest standards of hygiene and
quality., It is on thie latter point that most
emphasis in the planning of the expansion phase
mst be placed., The market will in fact tend to
sort out the good producers from the bad. Milk
of low keeping and nutritional quality will not
find a market and new smallholder cattle farmers
should only be encouraged in systems of produc-
tion which involve risks that they are easily
able to bear. Thus emphasis should be on beef
and heifer raising, avoiding those systems which
need very high management standards.

(a) ILarge Dairy Farm

This situation assumes a milking herd of
120 cows giving an average yield of 500 gallons
increasing by one and a half percent per year.
The area covered is 130 acres, There is a case
for increasing yield assumptions of larger units
over smallholders and thie is assumed to be a
benefit of trained management,

All male calves are raised for beef and

surplus females are sold off as down calving
heifers.

(1) Inputs and cost flows

Land clearance is at $165 per net acre.

Machinery is at $120/acre and $5/acre
running costs.

Management is provided for at the rate
of i‘gz.ooo/year.

Labour consiste of ten men of varying
skille and training paid an average
wvage of $200/month.

Housing is provided for sixty percent
of the men at $3,500 per house.

Blectricity and water are ded at
a capital cost of $14,500 and $700
runn costa.

Pertiliser and lime is at $60/acre.
The cost flow is:

Year Costs
1 264,0100
2 68,000
3 65,070
9 65,430
10 80,430
20 65,430

The breakdown of the major cost items discoun-
ted at fifteen percent is:

Item Costs Percent of

Labour $172,758 25.5
Management 158,363 23.4
Stock purchase 75,000 11.07
Fertiliser 52,626 1.7
Buildings 45,899 6.77
Concentrates 33,352 4.92
Machinery 29,969 4.42
Housing 24,409 3.60
Land clearance 21,450 317
Electricity and 18,839 2.78
water

Pastures 17,323 2.56
Premium and rent 14,557 2.15
Roads, fences and 13,130 1.9

Vets.
(11) Output and gross income flow

Milk output provides the major propor-
tion of the income with beef second.

Discounted value Percent
of output (15 total output
_percent)
Milk $402,981 53.65
Beef 173,549 23.1
Culls 95,243 12.7
Heifers 79,369 10.6

This is comprised of annual sales of 60,000 +
gallons of milk, 56 beef animals, 21 down calv-
ing heifers and 35 cull cows and heifers. The
income flow is:

Year Gross income

1 -

5 169,808
10 178,536
15 187,938
20 198,567

(111)

The net cash flow from the enterprise
gives the following shape:

Net cash flow

s -264,010
+ 68,000
+ 72,550
+‘°‘.2‘9
+111,308
14 +122,131
20 +132,637

This represents a Net Present Value of

discount rate and
$353,307 at fifteen percent
mhtwmlhtoof&otmo’ttmrvfm percent.

O NN -



Repayment of the whole of the first year's
costs can be covered readily over the first six
to ten years of the nroject life,

Repayment amount per
Re nt te e

Tcen
5 years §78,757
6 years 69,760
8 years 58,835
10 years 52,604
(1v) g i t u .
Three further situations have been examined,
Situation NV IRR
Dollars percent

I. As described above.

II. As I but Land Clearance
cost doubled.

Livestock purchase
cost doubled.

Concentrate use doubled

353,307 34.0

283,611 26.5

III. As T but milk yield at
400 gallons constant

IV. Ae I but Milk Price
reduced from $1,80/
gallon to $1,20/
gallon.

163,427 25.0

111,504 21.5

The increased rrofitability over that shown
in the small farm situation is due to the in-
crease in milk yield assumed,

(v) Smallholder Dairy Farm

This situation assumes that the herd con-
sists of ten milking cows and that it is main-
tained at this level, The cows are milked with
8 bucket milking machine and the input in buil-
dings and machinery are minimal, Ten acres of
grass are required for the enterprise and costg
are based on this within a gross area of eleven
acres,
(1) &

The major cost items are:

land clearance - at $165/net acre,

Pasture establishment at $120/acre and $60
for renewal,

Purchase of stock at average Price $750 each,
Buildings - cowshed at §1,000

store at $500

dairy at $2,000

machinery at $3,000 + $500
Tunning costs,

Machinery and tools at $1,500

Parm house at $3,500

Labour is included at g2 .

handle the whole omtigg{mnth g

The total cost flow is:-

Tear Total cost
1 §27,465
2 5,297
3 5,425
4-8 5,185
9-13 5,305
14-20 5,185

(11) Qutput and income f£1ow

Milk provides the ma jor income, This has
been assumed at 400 gallons/cow/year and is
valued at $1,.80 per gallon at the farm gate
for the whole twenty years.

Five beef animals per year are sold, toge-
ther with one surplus down calving heifer, one
cull heifer and two cull cows. These are priced
ats

Beef $400 each

Cull $350 each

Heifer $750 each

Held constant through-
out the period

The gross income flow is:

Year Gross income
1 -
2 7,200
3 9,200
4-20 11,700

(111) Net cash flow and profitavility

The net cash flow using the above assump-
tions is:

Year Net cash flow
1 -27:465

2 + 1,903

3 + 3,715
420 + 6,515

This is after the operation pays a wage of
$3,000 per year. The Net Present Value at
fifteen percent is $9,620 and the Internal Rate
of Return is nineteen percent.

It is obvious that any loans can be l""‘t
Off rather quickly, If the whole of the firs
years outflow of $27,500 is horrowed at seven
percent and compounded forward to year 3 it
could be paid back in ten years, at a rate of A
$4,200 per year. This would leave a surplus O
$2,300 in year 4 onwards. This is in addition
to the $3,000 already paid ae wages.
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