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Announcement 

New Guinea House o f  
for the establishment o f  the 

Applied Social and Economic Research. Under 
with the Australian 

, the Ins t itute took over most of  the 
' s New Guinea Research Unit in Port 

The Inst itute will commence in 
1 9 7 6. Its funct ions , as laid down in the Act , include the 
promotion of research and economic 
problems in o rder to enable solut ions to be 
formulated , the dissemination of  research , the 

o f  services to and the 
provision o f  research train Papua 
New Guinean research workers. 

The Inst itute is a council , whose me:mn1er·s 
includes Parliament , the service , 
the community , the univers ities and the staff o f  the 
Institute. 

This is the last is sue o f  the ���!!!�����£!!_!:��:.E.:!!:!!. 
In it s stead the Institut e  
which will b e  
will ret ain the format of  its 
the results of so cial and economic research in 
Guinea by staf f  o f  the Ins t itute and other researchers. 
Four t itles will be each year. Annual 
in 19 76  is Kl0.00 ($Aus t. .46) * and commences on 1 
1 9 76. Individual K.2.50 
being prepared for deal with s ocial and economic 
research needs and in New internal 
migrat ion , decent ralization and social indicators 

Other 
Papers and ��---
reports o f  research 

of  the Ins titute are the Dis cus sion 
The Dis cuss ion 

undertaken within the Inst itut e  

i s  equivalent to $ 1. 18 Aus tralian. However , 
$Aust.0 . 6 0 has been added to  allow for currency 

v 



are available for an annual 

series 

All 

. 9  Individual 

should be addressed to  

The Editor , 
Inst itut e  of 

Research , 
P . O  .. Box 
Boroko 

New Guinea . 

Social and E conomic 



Pref ace 

In recen t  years c attle has been one of the 
fastest growing indust ries in P apua New Guinea. Papua New 
Guinean smallholder ects have b een a maj o r  
of  this growth. This Bullet in brings 
on the cattle In the fir s t, 
p resents data on indigenous 
which was by Professor vis itor 
to the New Guinea Research Unit  in 19 70. by L . L. 
Langnes s  and F. van evaluate two smallholder 
cattle proj ect s  in the Eastern In the 
final paper M. Evans uses a s imulation assess the 
financial viab ility o f  a smallholder cattle 
Goilala sub-dis trict. 

ect in the 

All monetary amount s  are 
currency. 

in Australian 

Photographs in this volume are 
permi ssion of P . K.  

R. J. 

Port Moresby 
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P .. F .. 

November 1 97 0 , the writer studied beef 
cattle New Guineans in the 
Distric ts New Guinea :  Northern, Central, Morobe, 
Eastern , Chimbu, Western , East 

and the island of New Britain 
These areas included most of the beef cattle 

New Guineans at that time .. 

This is divided into two 

(i) a series o f  case studies o f  the o f  
cattle by New Guineans ; 

a discussion and of  New Guinean 
cattle 

The c ase studies were chosen to 
of  factors which affect 

����u� , such as rancher motivation, 
how, descent group influence as well as location, 
resource and quality, the e ffects o f  
and mission methods and p olicies, and the 

involved . The discussion and 

, know
land and 

of the 

on the case studies, but on many 
informat ive ranch visits by the author and on 

and information .. 

* The author is a o f  economics a t  the 
of  Hawaii and was a researcher with the 

New Guinea Research Unit o f  The Australian National 
in This research paper is with 

o f  the Associate Direc tor of  the Hawaii 
Station as Journal Series No . 1 851 , 

1 97 5 . 

1 
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much until and s old them an 
thereafter he learned 

scheme for o f  cattle in 
groups and wrote to the Dis trict Connnissioner asking 

that the Wain-Arab-Naback be included in this scheme. The 
response was at first ; he was told that the 
s cheme had b een intended and it was s aid that 

New Guineans would allow the c attle to  go wild . 
invited 

the Wain .. A 
on cattle 

mission acted as 
heifers were 

the 
As a result ,  

from 
Aust ralia .. 

The 
the 

int roduced cattle into the 
the level o f  o f  the 

diet .. He 
cattle for themselves and them how 

and take c are of them he learned to understand 
their t rust and was thus able to c attle 
without the autocratic methods which were then o ften used in 

There was no pressure for 
set their own p ace . 

o f  Adminis tration-
sub sidi zed c at tle , the DASF took an active interes t in 
cattle in the Boana area good 
cattle available at low 
officers ) trained 
their activit ies in the are a .  
advised o n  lo cat ion and construction o f  cat tle enclosures , 
cat tle and By , the 

census divisions Wain , 
into mission had 

introduced cattle , was estimated at about 

The o f  the Wain did not have to be 
cattle ; on the 

for the 
for all their 

lab our and s ales , 
, also from the s ale 

as much as for a heifer in the The 
Adminis tration-sub sidized c at tle were sold to them at $ 70 
a When these last  cat tle arrived , the most  
influential of  the Wain , , was about 



of 

their 

first  

instruction 
to 

duties In 
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activities with 
of ten sold for 

future 
in the Boana 

is limited ; the 
for cattle 

5 

are 

c at t le numbers may be 

limit s  acces s  to and communication 
o f  the Wain . Thi s  makes commercial 

difficu lt and cos ts It also makes 
and DASF o f ficers 

Wain s eem much more 
It is  no t uncommon to 

for trees and 
b erries for 

seld om heard in relation to cattle . This 
attitude may be  to the fact  that coffee 
no t have any c lose in 
whereas c attle fits well into  the 
sys tem.  

Not much more can be  achieved in bee f  cattle 

are 

under the resource and access conditions in the 
Wain . Who is to s ay whether the drast ic forced upon 

New Guineans in other areas o f  the country to 
their level of  are more desirab le , from the 





were killed , and some were 

had 
111 In the 

of cattle 

7 

which stock water was ; there was even a sec tion 
for work on gras ses and 
Wiederhold had trained his own local as sis tan t  for five 
years who 19 7 0  carried out mos t  o f  the 

From the of the ect , 
men t o  handle on their own 

volunteers in teams o f  twelve s ixteen 
months o f  work and ins truc tion. At the 
e ach man was two animals in c alf to take b ack to his 

group and was in the cons truction of fences , 
and The fourth such team was under 

one hundred c at tle had b een dis tributed 
groups . The such group 

c onsisted o f  twelve head o f  c at t le . 

ec t was succes s ful 
sub s t ance and into the lives  of  who 
had had no chance for economic advancement bef ore it s 

In o f  Waritsian in the 
was a group c at tle ect  owned 

Waritsian lies j us t  o f f  the 
Highway and is  thus acces s ib le . ect was 
started in when two men f rom Warits ian ,  former s tudents 
at the mis s ion s chool at , the Lutheran 

there to sell one cow and one bull to 
in Warits i an contributed to the 

o f  the cattle at the rate o f  one or two per 
From then on the ect grew , with inter-

o f  young stock and sales of mature cattle 
c ontinued to be financed and 

When the 

poor so 

clan 

paddocks and into  the 
or onto the highway .. 

the 
and b o th sexes , 

in one 
-rn-n?�.na.�; the fences were in 

b roke out o f  their 
fields o f  the 

, ' Men with a mis s ion the 
15 October 197 0  .. 





p .  F .  

Plate 1.1. Warit s ian , upper Markham (The cattle 
ect is lo cated on the grass area beyond 

the huts .. ) 

Plate 1. 2 .  View of Markham from Kassam Pas s. 

9 



money as 

It is hard to 
c onditions for ranchers 

hectares o f  land ten 

his land 

the coas t  road north. 
The l ab our which he 

free His 
cattle 

was 
any ranch materials he needed and 

of the DASF., 

in 



New Guinean 
the more remarkable because he 

these cash crop s  .. 
and diseases in 

would take too t o  

cash .. 
whose brothers gave her 
He s tarted out 

as 
was not his but 

hectares for his use 
sweet on a 

11 

s cale From the s ale of 
whi ch he used in 

these he s aved a thousand dollars , 
s ome 3 , 000 coconut trees and a 

cocoa Then he a coconut drier and at the 
time of the 
s to re .. 

author ' s  visit  he was t a new trade 

He firs t became interested in cattle when he heard about 
Mindari ' s  succes s . When two rural 
to his to the 
he and ano ther man 

s ome rudiments 
returned , called the 

s 

tried to encourage them to  go into  cattle 
others s aid , s tart firs t and we will watch you and see ' . 

him and the o ther man fix fences and 
pas ture . He a loan of $ 9 00 with whi ch he 
cattle He sold o f  these and , with the money , 
b ack the loan.. At the time of  the author s visit , he had 
two s teers and two heifers , which he in his coconut 

He had cleared s ix hectares for a sweet 
·�u��u�u& with the , he 

grass there .. He 
with tinned f ood and sweet 

a new loan of , 100 at cent intere s t  from the 

more 

Bank to p ay for more s teers , 
bull and �-H��H� material for 

When the 
Monkei at 

����h- who had trained with man in the 
River s o ld his 

s ome of the money and g ave the 
told the the money for the 
came from the sale o f  cattle , interes t 
rose in the 

with 

cattle 





facilitated and 
easier for the ranchers to 

and also made it  
with each other .. 

13 

One of these ranchers was Minek who was years 
old and had had four years of  edu cation in a mission s choo l .  
He had taken a three-month cattle course at River . 
Of his for , he had 
cleared hec tares . He had received 
several loans from the Development Bank 
with which he head of cattle and 
for at the 
subsidized rate $60 per few months from the time 
of  the author ' s  visit , these cattle should have b een 
for market .  At a o f  cents per pound , 
more or less , shou ld have Minek somewhere 
between and $ 165 per head and should have resulted in a 
good If all g oes well ,  this should be free 
and clear of in about ten years . 
which should allow two or more head per hectare 
when should be able to 
provide an annual income of  at least $4 per year , a 
very good income . Minek hired s ix labourers to work for him 
in and in help ing with the cattle . He did not 
employ labour from his own clan because he believed that 

wanted more money and did less work .. 

The ex-servicemen ' s  
are located on a good road 

wi thin a dis tance of  about twenty kilometres more o r  les s  
northeas t o f  Lae in the coastal o f  the Huon Peninsul a .  
The b lo ckholders had government leaseholds of a 
little les s  than hectares The settlements 
were set up for coconut 
in 196 8  the government decided that the b lo cks could in 
addition also be used for bee f  c at tle In this way , 
labour could be reduced be cause cattle could 
serve as convenient grass cu tters down the 
leguminous cover crop , gras s  and weeds under the coconut 
palms . Bes ides , the cattle would manure the b lo cks and the 
more intensive use o f  the land would increase returns . The 
o lder areas on up to ten hectares in 

had grown s o  that they 
damaged by c attle , were to be used . 

of  the b locks was estimated to 
animal uni ts per hectare . The original 

herd p er b lock was to consis t of fourteen head : ten s teers 
and four hei fers . For his c attle , each se ttler was 





He in 
and Gob ari would 

year the cattle raisers o f  Situm 
techni cal knowhow to do the 

15 

However , he felt 
years a 

and the self-con trol to  handle their 

In the coas tal 
and Gobari , unused 
The lack o f  a good 

Some descent group c attle 
exis tence . However , after the fir s t  burst 

whi ch the fences were built and the 
c attle received , lit tle was done on these ects . 
The author vis it ed such a ect ,  the access  to the main 

o f  which was so overgrown with fern that it was hard 
to to i t., 

e c ts was , 
however , in the are a .  Clans were making 
availab le much land for s uch Several fac tors 
seemed to aid the RDO 'there j ob The o lder 

the about 
the at titude their young men , s ome of whom took little 
int erest in affairs . drifted into 
Lae , took a wel l  j ob there f o r  a month 
or so and then drank the money up or o therwise  
Then returned to the with 
recover for the next to town. The influen tials 

to 

that c attle ects would be a way to their young men 
about the Clans were als o 

consequences of  not 
heard rumours that the 
land or t ake it away from 
stantial loans for cattle 
Bank was another 
c attle 

The local RDO had 
all 

land . had 
a tax on 

them. The e ase o f  
ects from the 

for their to  go into the 

the 
could see . He s t arted a ec t 

b lo ck into four two
The 

trained RDAs and workers from his s tation in 
fences for the firs t two-hectare p addock , 

which the ab le to continue on their 
own under every upon 

rates for this work for 





1 7  

Cattle owners i n  the area whom they 
considered hard workers Their 

ranchers could o r  own relatives wanted more 
wanted to p ay 
wages were 

labour , 
, the wage for had b een 

per hectare ; in it 5 0  per hec tare and 
labour even at these rates . 

per two weeks of work . The 
ranchers had some trouble 
The rate for was $6 
l ab our of hand �����UM was It took 
fourteen men one 2 hectares which amounted 
to 3 man weeks p er hectare . 

ects were s tarted in this area 
five months of which three were 

s to cked , two were their loans 
for loan a 

was below 'l;;;,A.IJll;;;.'"' 

in their defence that 
in too many o ther activit ies which slowed 

in their cattle 

sent from this area for cattle 
RDAs were s tationed in the 

in the o f  the ec ts . 
However ,  were young men with a few years o f  s chool 

��.u�u� , who had j oined the Extension Service. 

s ome 

knew lit tle about and were to some 
themselves could receive 

the 
not interested in c attle 

them were s atis fied with their exist
seemed to have the attitude 

have to take the initiative and show 
them that c attle are worthwhile . With the 

mu ch 

o f  a low 
o f  cattle 

The RDOs o f  
pressure addit ional work 

many new c attle It took 
t ime to these ects , arrange for loans 

Bank , mate rials , , 
do  all the p aper work involved in 

these ects . Thus , one RDO set up the 
Graziers ' Association with 





Palank was in a 

19 

lease , hectares in in the Kainantu sub
d istric t  o f  the Eastern 
Bank gave him a loan of , , 
been New Guinean .. 

an Aust ralian stock 
Australia to select his c at tle . 

s ize o f  his loan were wel l  
made him of a 

The 
loan which had 

Palank was als o  the 

Financed by 
able to go to 

as well as the 
in the p ress and 

Palank ' s  ranch dis t ance , kilo-
metres , from his home This , with the 
f ac t  that he used no and no clan finances , made 
him from his clan. However , he contac t 
with his clan and , , s ome o f  the o f  his 
line with He lived in a hou se 

materials and raised himself the f ood for his 
and his workers . 
stock man on a 
estimated 
When 
should a 

His life , however , 
s tation he 

of  $ 1 , 000 per 

As a 

p er year .. 

At the t ime o f  the author ' s  visit in s 
success was s till in the b alance ; he s ti ll had to prove 
himself.. He knew and liked cattle and handled them 

He was one o f  the few 
cattle raisers who had horses to herd his w.as 
thus litt le doub t about his technical as a 

However , he had had little as an 
An o f  a size such as 

his (he had a hundred head of cat tle in 1 9 7 0  and was not 

'-'U.O.&.JL.L<;;;;OQ' 

vised and 
of the DAS F .  

in such 
As a stock 

above him who had made 
he was illiterate and 

harder for him but was no 

of entre-
of his c attle 

decis ions The 
made 

limitation . There were also 
become a , how would he 

s t and up to this Would he realiz'e that a well-





2 1  

P. F. 

Plate 1 .3. Palank ' s farm. 

P.F. 

Plate 1 .4 P alank with his bull. 





or in 
money 
were 

, labour , and If he needed 
sell s ome of his cattle b efore 

he would wait until 
he considered the 

head of  

if  he  had money , 
for , 

Doa had a herd of  
four cows and heifers 

had , in addition to  his cattle , 
a not orchard and 9 OOO coffee 
trees , which g ave of  
He also had 3. 2 o f  tea which 
income of $ 2 00 per month . 
However ,  he realized that 
wou ld take him another 
be 

loan 
him a loan of 

loan received up 
Guinean .  With thi s  loan 
to  200 hectares and the 

heifers from Australia.  

Doa was an 
New Guinean cou ld achieve in 

He his 

the second 
New 

it 
would 

The 

from 120 
him an add itional 

He received a minimum of 
At least until 

call the Wes t  
man . inherited n o  from his 

His f ather , however instru cted him with to the 
...................................... o f  his sub-clan and his and his clan ' s c laims to 

land . At the s ame time , his father advised him to in 
the area where he was b orn and not to return to the land 

Korn Farm his had lef t  pres sure. 
that the 

assured 
tried to hold 

When he did not 

a loner in bus iness  ever since . The 
had 

of their economic bonds with their or 
clan has in variou s b een one o f  the characteristics 
in the stories o f  many suc cess ful New Guinean 
cattlemen .. 

Doa he was never 
interested in his in combination with others ; 
all the money which he s aved went into his inves tments and 
no o ther or relative in this investment , 





to 
crone 
However , 

sold the 
and he got  , 

the transaction and 

which 
for it., 

that he 
accumu late sufficient money to back 

realized that the future of his bus iness 
on his to hold on to his land . To under-

s t and some o f  his actions , one must  realize that his 
��u�- with landholding contracts and ways of  

was after all  severely limited . One of his 

25 

concerns was that at some the want to  
the land which he  owned . in to 

demands the g overnment even for small amounts of  land and 
even if such up would enhance the usefulness 
and value o f  his property . In this way one can 
understand he opposed the development of a new road 
which would have through his 
that road had to be  built at cost 
of his The g overnment also wanted to buy some 

located on his property . Again he felt the 
to the continued p os session o f  s ome o f  his land and refused , 
even though this would have been a favourab le 
bus ines s  t ransaction for him . Such a stand did not make 
him friends in the government For 
when he asked for conversion of  his land to freehold , his 
app lication was stopped at the Dis trict level . However , Doa 
was a and not easily intimidated . He went all the 
way to the Adminis trator , who was with him and 

for trans fer of the freehold t it le o f  the land to 
him .. 

Doa was not motivated only by narrow consider
o f  his Dis trict and He saw the need for 

New Guinea as a whole . 
o f  services such as 

of roads and 
was heavily dependent 

He saw the solu tion to 
profitab le 

concern for the welfare 
one of his reasons for developing his 

that the 
and education services 
had to be  for ; 
on and in deb t to  

was 

Doa als o  realized the advantages of diversific ation ..  He 
d id not confine himself to cattle went into coffee and 
tea He also opened a trade s to re .. 
In this way he felt that he would hurt  if demand 
for the of  one o f  his should decline . 





c ame to s and told him 

2 7  

The 
wanted c at tle He informed them should collect at 

after , three 
Only about 

b ack and 

see him a.F.a..._ .... 

and 
o f  the 

about a third o f  
had t o  continue t o  cut 

Then 

selected a for the c attle , b e  
well d rained, shaded , by road or water and c lose 
to a source o f  A group o f  s live-
stock 

wood .. 

the necessary 
a and then an 

Posts which were left over 
and 

years at b es t  .. 
s ome o f  the 

the area 
as ten years 

The demand for cattle 
did not have to sell c attle 

was Graham 
He estimated that 

with s ome the number of ects in the 
was such that District cou ld have 

every was 
While he considered 

to have at least one ect . 
o f  the Dis t rict suitab le for 

c attle , he concentrated his e fforts in areas 
road or water Since he was head-

Wewak , most  o f  
road on b oth 

s ides of  Wewak. He decided 
on the road was the eas iest  his 

program..  discovered how 
this idea was when he asked local cattlemen where 

the idea o f  cat tle . Several s aid , I 
walked the road and s aw these c attle and I to 

s ome too ' .. 

ect was s t ar ted , many 
of  a , but as the herd grew , 

of  animals became more common . 
E as t  worked in Wewak or outside o f  the 
D is tr ic t  When cattle ects were estab lished , these 

would contribute to the o f  the herd .. For 
cA.aL�Lµ ...... �, every member of  in  Wewak 
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herds visited the author ,  however 
Graham believed even a small 
much troub le with its first 
the described conditions 

as it was in 
a cal f  within it . Horns 
at the o f  

, as 
grow as fast as 

to avoid wounds 
the screw worm 

The level o f  ects was still 
low.. The 

p astures  was high in many For 
��.��·µ�.� , on the lower the Prince Alexander 
Mountains near les s  then one hectare o f  

could carry one to  two head o n  a year round basis . 
However , most o f  the local c attlemen d id not know how 

s omet imes 
was 

it to let the grasses come 
Instead , le f t  

them 
up in the 

until all the grass was eaten 
best out . Where rainfall was 

gras s ; Cent rosema was 
better 

even 
eaten out 

a number o f  
the 

cattle s chool. o f  a new cattle 
s chool at the livestock s tation at Urimo in the Eas t  
the level of in the Dis tric t could be  

Graham had a few o f  his best  local c at tlemen on his 
s t af f  as l ivestock as sistants .  This could be done in 
the when educat ional for these j ob s  were 
not stric t . I for b o th the 
livestock o fficer The 
l ivestock men who were 
j ob s  and le arned For s ome o f  the lives tock assist-
ant s ,  this also out well Take , for 
,._.A.C!.Lll-1-'.L'I;:;;' about 
years of age and a will to make his way in 

William had t ried several unsucces s ful ways to 

, the educ ational for a 

world .. 

ahead 

l ivestock ass istant in the DAS F  was form one in 



which 
lived on 

his 

New Guinean 
the few 
hand le 



P . F. 

Plate 1.5 . William and his herd , with bull , in the 

of  about two hectares  was an 
o f  how local tradit ional beliefs 

interfere with the o f  a how they 
could be overcome . 
cons idered the local 

of which were inhabited 
if the trees were cut d own . Since the local 

refused to touch any of  the trees , the livestock 
officer called on his own crew to fell them. The 
crowded around to see what would to the unbelievers 
who d ared to cut down these s acred trees . 
and the loc al ever s ince have used the area as a 
cattle ect without 

At t imes , bus ines smen j oined with New 

3 1  

Guineans in cattle ec ts them money . I n  s ome 
o f  these cases , lack o f  knowhow on how to records  was a 
drawback to the New Guineans . An 





One c attleman area 
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as follows liked Mr Black. He 

end .. 
and He vis ited us every week-

we did not he showed us' 

Moreover , the Distric t 
interest in c at t le 

up 

Dis tric t for land tenure conversion 
hold land t it le . Clans were 
land avail ab le for title 

was not a 
level A us ab le road 
this area had b een used 
s t il l  exi sted . This e asy acces s  to  

On mos t  
land is 

World War II when 
the Allied forces 

facilitated DASF as sistance and market 
for fat c attle existed in Mamb a Est ate Ltd in Kokoda , 

and marketed the meat in 

ranches near to 
��.��.u��rnouse , at a nominal fee o f  per head . A 

market als o  existed in itself and , in case o f  
need , c at tle could be  killed on the floor of 
the Ins titute 

hectares of clan land were for cattle He 
volunteers to start c attle ec ts None of  the 

knew about c at tle then and for this reason 
most  o f  them hesit ated to into that bus iness . 

men were to  The clan to let each 
one o f  the men use a block o f  hec tares o f  clan l and , 
which had been used for and was located 
far from the It was , but 
also had s ome fores t. The clan als o gave to  the 

members of the new c at tle settlement to  for 
·1and tenure conversion .  In June 1970 , three o f  the set tlers 
had received their freehold title to the land and 
the others were to have their land soon. 



hec tares 
set tlers 

on 
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they got their animals , s ince the DASF replaced 
the ones that had died . One of the settlers was 
trained at the c attle s chool in Erap ; he was no t only to be 
a help to  his fellow set tlers to  become more independent 
from the DAS F  in rout ine dec is ion making , but als o  to be a 
help to  other villagers o f  Hegata .  Once they had seen the 
success o f  their rancher clansmen , seven more Hegata men 
planted gras s , cut posts and approached the DASF to give 
them cattle . Now , instead o f  the DAS F  having to sell the 
idea of c attle , the demand for catt le ects was coming 
from the people themselves . 

Anthemb o  Pas toral Syndicate . This was a p rogressive 
type o f  a group catt le proj ect located near Kepara 
on the Kokoda-Popondet t a  Road in the Northern Dis trict . 
The people living in four villages had s old a large 
o f  forested l and to the government and had received 
$ 10 , 000 for it . They had asked Chris Abel ,  the RDO of  the 
Kokoda sub-dis tric t ,  what to do with the money and together 
they had come up with the synd icate idea.  Their plan was 
that the recipients of the money would become shareholders 
in a group c at tle proj ec t ,  which would be d eveloped on 
another property , which they s t il l  owned .  This they did 
and the Syndicate was f ormed with 150 shareholders , 
inc luding women and children , from s ixty d i fferent f ami lies , 
who held anywhere from $ 1 4  to $ 2 50 worth o f  shares per 
person . 

The Syndicate had eight d irectors , o f  whom two were 
elected in each o f  the four villages . During its  annual 
meet ing , the d irec tors selec ted the manager , who was to 
have overall respons ibility f or the Syndicate ' s  
The manager was the key man in the Syndicate . He employed 
the lab our , handled p ayments and even supervised the 
d irectors when they were working. on the proj ect .  

The man chosen as manager in 197 0  was Lucian , a compar
atively young man o f  thirty-two years. He was a man with 
good common sense and , with one or two years of high s chool , 
comp arat ively well educated . He was highly reg arded in the 
community and an elected local government counc ilman . The 
RDO , the Syndicate ' s adviser , s aid that he would not have 
agreed to the s cheme , if a man o f  Lucian ' s ability and 
character had no t b een availab le . Lucian himself c ame from 
one of the four villages and was one o f  the b i gges t share
holders o f  the Syndicate. 



more 

interest 

seemed 



Part  2 discussion and 

To many New Guineans 
the attraction o f  
to  a it 
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in the 
that it is a way 

s tatus , 
and p ower fac t  that are 
able to afford 
as set as a herd o f  In some 
cattle still have a value and a man 

investment ' 
the 

for the first person to raise cattle in an area . 

While the 

of  money income .. 

needs o f  
economy , 
of  money on tore 

����VLL' educational and health fees , 
b ride , taxes , and s o  on 
consider cattle to be  a s ource 

cattle are a we lcome addit ional meat s ource in 
o f  the low animal content of the 

To s ome clans such as those near in the Eastern 
District , cattle ects serve as a way for 

their land claims and of  
Other clans with idle land , such as  those in 

o f  the Morobe Distric t , are worried that such lands 
will be  taxed . To these from , 

and c att le in to show that the land 
u sed . 

Or , as out for the coas t al area eas t  of Situm and 
Gobari , the o lder influentials s ee their young men 
attracted away from the and are to them 
at home them initiate cattle ects In some 
areas , however , some o f  the o lder influentials may be less 

to the idea o f  a cat tle ec t .  tend to be 
s atis fied with traditional life and the status 
which have achieved.. to 
run a cattle and 

1 For a discussion of ' 
B . R.. : 22 

inves tment ' see 



the new p ressures 
to do  more and 

ect 

and 

about 
New Guinean-owned 
knowhow had 

o f fe red them 

from 
known for its wild 

that 
sweet out 
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of  her 

New Guineans are Work 
in sub sistence is 
t radit ional l ines and 
Lab our needs of c at tle are o ften s t ill insuf fic

understood .. Cat tle 
inc luded in the of the 
for the East 

are s omet imes overlooked 
when it may be too late 

no t 

as 
worm 

have difficulties under-

knew how 
Their aim 

the 

However , t o  the owner , the 

over
in poor condit ion . 

cons ideration was to 
off a 

whether o r  not his c attle lost  
herd of  

ranchers 
bus ines s  methods and 

which are 
to a successful bus iness venture such as the role 

of time and the dist inction between gross  and net retu rn .  

��,aAu•�·�, Jaffo , who had been 
near Goroka for 

was a who had been 

his five
years .. He 

been sele cted as a set tler 
which i s  mentioned 

and on an 
of  ones who had 
Arana smallholder s cheme , 

He s aid : 

I s t arted my c attle ect with my 
I could not my money like a white man and I 
d id not books and I 
s teers and cows , , 
clan and food I mu s t  have 
on lab our and food and now I have no more money 
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Most  of  the education and 
New Guineans 

The Animal 
D ivisi on 

o ffer s ixteen-week c ourses for ranchers . 
These schools were established on livestock 
s t ations, where s uf ficient catt le and are availab le .  
The at the Wes tern 
Livestock St ation at River, the second at the New 
Guinea Lowlands Station at and the third was s cheduled 
to open late in at the new livestock s t ation at Urimo 
in the East  , these three c attle 
s chools are to train almost 200 cattlemen per course . 

In 
to  the level o f  

was 
t rainee, who was 

inst ruc tion in 
o f  the average 

examLD.L.e, of the trainees 
were illiterate 

per cent o f  the course 
c lass room and 60 per cent 

but four 
o f  

The class room work in 

' 
In the afternoon, trainees 
the stat i on such as catt le 
o f  fences and ' 

in the 

Some o f  this work was also done on 
under the 

We mentioned earlier that many 
raisers are not usted to the 
Wes tern o rderliness and 
necessary c at tle routines . 

t o  educate his t rainees 
�A.awe��� , he rules 
activit ies, to  which the 
There are als o rules 
f irst o f  one course, one t rainee 
to Lae to the scheduled 
school o f  the 

were much 

to find when 

cattle 
to 

ins t ructo r made it a 
For 

absence . On the 
to make a vis it 

activit ies  o f  the 
On 

t rainees 
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In 

and them a chance to  

invited about 
from all over the to 

DASF expense .  He vis ited with 

themselves .. 

in the Central Dis tric t  
these ects with the 

He als o  took them to 
cat tle and work , 
and to a catt le auction . 

This short course for influent ials was an excellent idea 
and was well carried out . 

schools did not 

it is 
RDOs Heath these 
could be via rancher associations or similar farmer 
groups as o f  group extens ion work. In March 

these RDOs  formed the Kainantu Producers ' 
Assoc iati on in which any farmer , man o r  woman , could become 
a Its purpose was to init iate 
and dis cussion among the local farmers were held  

at  d if ferent the sub -dis tric t . 
The Associat ion was run a connnittee , the members of  
whi ch were selected the 
the Dis t rict . One o f  the j ob s  

for It was 
an 

to act as resource 
author vis ited 

chosen the 

in the several areas 
of the c onnnittee was to 
the RDO ' s  j ob at the 

o f  the selected 
the 

what is interest ? what is b us iness 

s chools and vocat ional 

o f  
selec t 

When 

exi sted in some schools such as and 
Goroka s chools Vocat i onal s chools created for some 
o f  the about per cent o f  leavers these young 

C attle Ass o ciSee also the d is cus s ions o f  
ation i n  the later ·Section to c attle 

and of the 
A ssociat ion in the section on 

dis cussed in 
Cattle Graz iers 

case stud ie s  .. 
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Thus it is  no wonder that 
Bank has been ref erred to s o  in 
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Since the Bank had few to follow, it courage-
and p olicies in 
b ased its loans on the 

succes s  rather than on the amount o f  availab le 
With the New Guinean borrower, the or 
in l ong term lend ing is the ab sence o f  security 

acceptab le to the normal lender . All but 3 per cent of the 
land in the is held  under traditional cus tom without 
any formal title 197 1 :  In exce s s  of 80 per 
cent of loans by the Bank to  Papua New Guineans is lent for 

on such clan land . In the , land is  
owned by the descent group, with an individual 

to usage his lifetime . 
l and does not belong t o  him, the Bank c anno t  t ake 

a on it to  secure the loan 1969 : 

The Bank has, therefore, developed its Land 
A greement ' which improves chances o f  a borrower 

in undis turbed o f  the use o f  the land. 
In this agreement the clan place their 
mark if  a statement that the 

under native law and cus tom to use a 
cert ain de s cribed of land . The agreement has no 
standing and has never been tes ted in cour t .  Nevertheles s, 
clan leaders s o  far honoured their connnitments made in 
these Problems arise where more than 
one c lan claims of the land or where members 
within the clan cannot agree on who has the tradit ional 

(Crellin To enhance up 
��.���u� native land, the Bank 

for loans to  als o  the Land 
tit le o f  the land 196 9 : 

The average has lit tle c ash for his 
c attle proj ect . The Bank is, nevertheles s, 

prepared to him financ ial if his ec t, 
and he himsel f, pass the selection criteria : 

1 
Oral s t atement by John Beach, Deputy Managing D irector, 

Papua and New Guinea Development Bank, at a Niu Gini 
Economic 
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the 
to 

b o rrowers 

The Bank does not p ay expenses  to borrowers 
as has b een done in the land set tlement program; 
pays after a t ask is  done . The rancher , with the 

it 
o f  

the Bank ' s  prepares a ranch 
a the b orrower 

the Bank ' s 
him.. The Bank 

the job and p ays him the money due 
out the of its 

ranch loans over two or more years . 
s t art out a borrower with fifteen to 
and watch how he handles those be fore him anothe r  
twenty . Besides , once a b orrower has received his whole 
loan and is stocked , he is to s tart 
soon thereafter .. 

The of  c redit has , in addit ion 
factor in c attle loans , resulted in 

New Guinean 
b orrowers .. 

loses money on its small c attle loans as 
much t ime and e ffort to  handle a small as a medium-sized 
ranch loan .  However , in view o f  the 
factors , absence of convent ional 

and l ack o f  o f  
ranches , the Bank believes it 

the amount of money it should 
to new c attle ects . It has 

or 
real estate 

New Guineans in 
to be  
at  the outset 

of 

of  

and adminis t ration services in , s ay ,  a 
herd o f  at least ten head . It t ries to selec t its 
b orrowers in order not to tie down its funds and the 

time of the RDOs in unsucce s s ful 
ects . As a b orrower , the Bank will 

approve an additional needed , to increase 
the s iz e  of his herd .. 

In the fiscal year 197 0-7 1 the 
for New Guineans 

and New Guinea 
Financial S tatements  

c attle 
In fiscal 





on t ime.. At  , about half 

The Bank has 

loans  in 

activit ies are t ime 
show results . After three months , 
reduced to  about 10  per cent and 

1 

nominal Without constant p ressure 
there would be much Record s  o f  the 

are 
are 

the 

' s two earlier authorit ies , the 
Ex- Servicemen s Credit S cheme and the Native Loans Fund , 
show that b o th had much trouble with New 

that their 
per cent of total 

Guinean b orrowers of the 
loan lo sses will amount to les s than 2 
loan s , if the o f  u p  with 
determination on every ind icat ion of  default is  cont inued 

, an of  the International Bank for Recon-
struct ion and , called the World 

f inancial ass istan ce in the amount o f  .. 6 million 
Bank for o f  beef 

cattle ranches in the of this pro-· 
gram was to establish a number o f  
herds f rom Australia . The progeny 

herds was to be used to s tock addit ional 
catt le ects Guineans.. The IDA credit has 
b een made available to 
years with interest  at per cent .. 
Bank in turn has been loans to b ee f  cat tle ranchers 
from this fund for up to y ears at 7 per cent 
interest S in ce these loans had been restricted to 

ranches , up to 197 0 New Guinean 
ranchers ,  Palank and Doa , had in this pro gram. 

Until , the 

est imated 

International 
no 197 0 .. 

had f inanced over 7 00 
New Guineans from 

at an average interes t  rate o f  about p er 
IDA made add itional credit available to 

wu��u was to the 
o f  three and years of an 

small breeder cattle ects with 

Association Press Release 
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availab le, when the group star ts to  and needs more 
land so that it can b reak up into  several catt le 
l ike in Warits ian . 

a cattle An ind ividual 
appears to f it well socio-economic 

New Guineans are 
of individuals once the 

have b een cleared . However, a New Guinean is 
never alone ; he s t ill has his wife, his children and 

his relatives, who somehow share with him .  A descent group 
the to u s e  the land for a cat tle ect to an 

ind ividual for a certain for his l ifet ime 
seems to be a solution s t ill 
to the group 

Aus tralians, RDOs, to New 
Gu inea were accustomed to and l iked a f reehold t itle 
cattle Thus, often 
Guinean cat t le raisers to 
to t itle of their 
Guinean cat tlemen could 
selves of  interference with 
their cat tle bus iness, of no t to c lan memb ers 
and o f  not to share their cattle income with them. 

also found that could more 
cat tle ects  if owned the land Thus we 
have s een several among the case 
where New Guineans had for or received free-
hold t it le to their cattle land . However such a land 

, in which t itle t o  cattle land p asses 
from the descent group to the is to 

New Guinean cus t om and culture . As a consequence, the 
connect ions of the ind ividual with his clan may loo s en or 
break as was seen, for , in the cases of Mendari and 
Minek .. 

In New Guinea, wealth and s tatu s  are not 
from one to the next . The children o f  

---- and o f  the or non-achiever, have a 
to succeed in life . In every 

in the clan start out from 
reach in their is 

based on their 

If t it le to cattle land can, as the result o f  
land convers ion from to freehold title, be  
inherited from father to son, the latt er will be  able to  
star t  out in l ife from a level than c an  o ther s  in the 





of  such a j oint 
venture is the Jimi River Catt le 

in the Western Highlands District . The 9 ,  
has been leased for 
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Guinean
located 

cattle lease .  for 
of the company of 

, bus iness man , per cent 
interest in the , with the lo cal shareholders hold ing 

per cent . The lat ter are the former clan owners ,  who 
sold the land to the The money which 
received for the land s ale invested in 
term loans . The to release 
these funds to allow the clan memb ers to  use them as share 

in the new company.. The o f  the 
land to the former owners minimizes future land 
Such arise where New Guineans 
have sold their land to the , which then set tles 
people from different c lans and areas on this land . 

company . In 
its third of cat tle from 
valued at $ 8 2, 000, consisted o f  

Guinean-

(and two dogs) . The was 
there was no adequate road connection to the 
cattle were f lown , a few head at a time , in a 

Since 
ect , the 

DC3 aircraft 
at Ruti at the ranch .  The is 

b ee f  catt le 197 6 .. 

Whether such a mixed New Guinean 
works out to the advantage or 

New Guineans would depend on 
the the interests o f  and 
the 

ser:-un , ' go 
company and to 

take over . The Papua New Guineans in turn b ecome 
involved in and feel for the company and its 
su ccess .. 

to 

were for 
example o f  these was the Arana 
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small init ial inves tment and the fact 
that losses from , such as occurred at 

cannot be A small herd allows more f lexi-
' b ecause it c an  be shif ted from one lo cation 

t o  ano ther on the farm and thus into a divers-
ified system .  A small animals can 
be the farmer, if near the farmer ' s  

In case  o f  land lab our can be sub st ituted 
for land by br�nging feed such as grass or sweet to 
the cattle .. 

The in cattle are 
than the disadvantages . The b as ic over-

about cattle does not much whether 
keeps one or many head o f  cattle . 

and from the ect t akes the same amount 
o f  the number of animals, which is 
f armer and to extens ion 
This b ecomes a maj or fac tor when cattle 

acces s ib le such as in the Wain . 
s ize, a p roj ect some b as ic 
such as a catt le c rush, a corral 

A bull c an handle 
but is needed even if  

female animals 
has j us t  a few b reeders . 

In 19 7 0 , rotated among 
small is  a ' 

ec ts  are 
Besides, rotat ion of government 
that cows remained b arren for 
some heifers on Titus ' proj ec t 
waited months for a 

difficult . 
bulls was 

For 
in the Northern D is tric t 

bull. . 

u tilization o f  a bull is feas ible, where a 
ects are located c lose t o  each other such as 

Artificial insemination was introduced 
in the Eastern Dis trict in 197 0 , 

improve the quality of the s t ock . However, at 
level of of the method and o f  

to  native proj ect s, artificial insemination 
did not appear to be an economic for small local 
b reeder ects . 

When the DASF connnenced the 
small-holder ects in 

in 1960 , it set up the 
herding system mentioned in the East 

The idea was to herd the cattle on the 





not have handled at It  would also have meant 
additional and It 
is much an at two 

at one . als o  would have had high 
cos ts bec ause he did not own a truck and 

would have had to rent one . , he could have 
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b ought a truck.  However, Papua New Guinean cattle ects 
generally be set up with a minimum amount of 

machinery . New Guineans, with s ome notab le 
are not yet us ed to the regular servicing and upkeep of  such 

equipment . True, Palank has a trac tor and t akes 
c are o f  it well ; however, every addit ional o f  equipment 
inc reases the risk o f  troub le .  

It is o ften advantageous for a farmer to into 
several c ommercial enterprises bec ause one may ano ther . 
For example, Monkei cou ld clear one area first for swee t 
potatoes and then for grass for his cattle . several 

also the r isk of lo ss if or 
prices in one should decline . who p roduced 
c at tle, t ea and coffee and ran a s to re, showed that 
a Papua New Guinean can become a success ful manager of a 
busine s s  with several enterprises . However, a man with 
l ittle or talent does better to 
produce j us t  one product such as bee f  cat tle because he 
needs to concentrate on that one 

While there is much addit ional land available for cattle 
in Papua New Guinea, this is no t true for all 

of the country . In s ome sect ions o f  the Chimbu and Eas tern 
Highlands Distric t s, for example, much land to 
cattle from its p resent use and bush 
f allow could have serious consequences .  It  would 
shortening the fallow period on the land for 
gardens, reduce crop o f  the 
shortage o f  sub sistence foods . Thus the rotation of crops 
for people and o f  grass for cattle on the s ame land should 
be  

Pas o  was the owner o f  one o f  the 
ec ts which were started in 1960 

in the Eastern 
In under the , Paso 
planted sweet potato and ground nuts  within his  
fenced cattle paddock . Once the crops were harves ted, he 
intended to improved p asture for his cattle on the 
s ame Upon deteriorat ion o f  the after 
a few years, he 



be 
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a 
on s ix hectares 

of one beast to 
two hectares He assumed that 
at $ and s old per head 
o ther than the o f  

steers were 
years later . Cos t s  
s teers included 

medicines ,  
Interes t was included 

at the 
Yards were as sumed to 

of four-st rand barbed wire and 
no rent cos t and a s omewhat 

than existed then among 
return for lab our used in the 

In , the wage rate for 
which was then the Eas tern 
$ 60 to $ per 
scale in c attle 

were even 

Return to lab our d id inc rease if  more intens ive 
ment were 
the the s ix-hectare s teer 
be increased from the 
hec tares to one 

Bank .. 
and 

grasses and some fertilizer.. Let us 
also subst itute steel for wooden in o rder to 
decrease labou r  for fence maintenance . In that case the 
estimated return to labour would rise to $ . 80 per 

an int ens ive 
maint ain the 

level o f  
to run such 

j udicious rot ation to 
then rare indeed among 

there was s ome risk involved in 
a cattle the need to wait for years for a 
return . the pay o f  $.60 to $ . 70 per for 
casual lab our would be  sure immediate . Thus even this 
steer ect on six hect ares of 
look too att ractive to a 

mot ive 

no t 

small b reeder 
even lower than 
Breeder ranches 

involve more risk 



See also 
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in fields o f  s ocial s cience and business should 
for use as 

in the field .. 
advisers to extens ion workers 

Some in 
cat tle ec ts  seem 
much for their rancher-clients .. 
them as 

bus ines s decis ions . 
done ; however, once you 
this to continue .. 

used in 
s ometimes did too 

did such j obs for 

sale and o ther 
the ranchers how 

for 

When the Extension Service d id j ob s  with 
free of  for ranchers, the latter 

did not consider such j to be  of their cost s . As a 
considered their cat tle ects to be more 

than were . were the 
for grass with a DAS F  t racto r in 

the Northern District o r  the of fence 
a tractor, on the Ketarovo cattle ect 

in 

Too much 
term stat is t ic s  on the number 
est ab lished, but may no t 

ects Livestock o fficers 
East 
o f  the 
if  the tactic al 

nice short  
ects 

successful 
and the 

of at least 40 per cent 
in those areas, 

with-
d rawn . c at tlemen need 
reliance so can handle 
of  their cattle ec t .  

themselves 

The success  of  
whether suffic ient 
do the j ob ..  The 

c at tle on 
DAS F  officers are availab le to 

the years 
The funded recruitment 

overseas 
more than half were 

in the 
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school f o r  RDAs , who were to  take a in-service 
course at the Central District was als o  under 
discussion 

senior RDOs and l ivestock 
maximization of  their use . This 

group 
..... ..o..g..a.u.v .......... , in 
les s individual assistance t o  

New Guinean officers could take over the 

New Guinean RDOs  and senior 
livesto ck o fficers redirec tion , which was 
all too  
entrance 

on their 

the areas of animal health 
the DA SF at Lae in 

and forward 
However ,  the in- service 
trickle to the 

of 
Guineans , which was 

in-service p ro gram in 
had b een initiated 

o f  

In the courses a t  Vudal and PAT I  the amount o f  ect 
with cattle was insuffic ient in view 

ects in the 
For PAT I  students  a total o f  175  

farm work in 
The Vudal and 

cat tle and 

___ _ _ __  , , the cour se work offered at Vudal and PATI as 
well as in-service the DA SF to be 

were 

b roadened to inc lude more 1n business , economics , 
and what b e  called an 

f ace o f  the 

1 
Interview with RDO Bel field , Central District , 

197 0  
2 

Based on d is cus s ion with 
2 9  1970  

March 

3 Ins titute , 
' 1969 0 



favoured 



the o f  beef 
Much beef was 

on 
to 
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New Guineans .. 
for bee f  was 

for 

decis ions have to be made the 
and location o f  New Guinean 

more 
before 

however ,  
underest imated 
own clan ' s  land 
group settlement 

While 
should be 

in the 
to those 

ec ts shou ld be  
government ;  medium-sized 

should have In 
o f  

group 
new 

land is of ten considered a 
New Guinean c attle 

seem to be 
settlement of cattlemen on their 

many of  the o f  
land and less o f  the 

success per unit 
o f  

many different 
extension men and o ther 
scientist s businessmen , 

this can bes t 

balanced , 

makers .. 

cattle 
o f  

about under the 
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The Bena Bena group s  o f  the Eastern 
Dis t rict of New Guinea were 
for the first was minimal 
contact with , missionaries o fficers and 
miscellaneous others unt il the outbreak of World War I I  
which a few hundred Aus t ralian and American 
to the area for the duration o f  hos tilities 

int roduced the Bena Bena to s teel t o ols , 
for , a o f  medicine , aero-

' j eeps a few new foods , odds and ends o f  
t in cans , b ombs and other 
It was also this were made t o  
suppres s  t raditional warf are cannib alism and infanticide 
All thi s , however , about lit tle 
in the lives o f  the 

upon which this p aper is 
ilie 1 

1962 
and research from the National Ins titute 
of Mental Health 
October 197 0  t o  

research 
the New Guinea Research 

All 
earlier 

in November 
David 
the author is als o  

S tates Pub lic Service , and 
time he had a 

Association , Toronto ,  
Weisner and 

for which 
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est ab lished and 
in the Eas tern 

ects 
is one o f  these  

ect , that is the 
pap er .. 

is one c lan cons t itute 
a group known ' ' 1968 ) 
which is located kilometres 

of the 

when, in 

In the 
the 

a The 
was when a 

land he had 

, Stock 
took up a c l an-wide 
two of the adult males of the 

the 
5 s  The contributed was 

, 2 s .  One man who indicated his 
interes t was to be ' in ' of  the cow 

he was not the l arges t con tributo r .  The cow was 
to ' everyone ' ( in the and was 

for the purpose the 
three kilometres from where the 

There were three other cows 
time, one each o f  the other three clans . 

a bull on loan .  Other than 

were 
at the s ame 

The DAS F  

the beast s  from time to  time, there was n o  serious 
made the to c are for them or to learn c attle 

o fficer who 

, when 
ects s t arted 

cow had died, 

the DASF 

and a bul l .  Some .time in four men, as individuals, 

Bank 

The 

to a cow e ach, so , when the 
were delivered, the 

animals, five j owned and four owned 

Bank 
of  the DASF as agents who were to 
s ome chance o f  succes s, encourage the 

officers 
that had 
to  

b orrow money for such ects and then On 
the b as is o f  an e arlier land use survey it 
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those l is ted a s  collateral . The five c attle 
as a result o f  the cow were divided at this time , 

to 
and 

to e ach of the five sub -clans . 
thei r  own stock .. 

The idea behind loan them money 
cattle mat ured 

a number of them to make the 
p er cent whi le 

their herds , cros s- fence 
b etter grasses and , in ' 

In order to  for  the loans 
to  their collateral , to 

fenced p addock , 
for the number of  cattle were t o  receive 

c alled for 1 . 5 to 2 .. 5 hect ares p er 
control o f  the 

evidence of their 
and 

faith and inte res t in 

loans were dated November 
b oth were of the s ame year . 

own The 
remains a It was not 

seemed t o  have dis appeared ' and 
it were never informed what 

· -u��u� what was estimated t o  
-H-�H " materials The 

� �.u- �u �  was done by group s  of adult men recruited from the 
clan ; the men who had the third loan and were 

to hear about it (two of whom owned did not 
the fence or more would be 

o f  the work was done 
hand ; c arry As there was 
no road s uitab le for a truck and as not posses s a 
tracto r , the materials had to  be carried on their b acks for 

I have no doub t  that it exis ted , as I know the 
who ' 

fluous document 
f ac t  here , 
believed they 
everyone else 

s een at one vers ion 
of $ 7 , 860) ; it als o  involves a 

by four other men which 
for of the land 

which I have als o  s een) . 
, is that the five 

for the loan in 
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Bena River , but as  there is a with the 
the b ank of the river over the 

' to do s o.. The 
��•un�·O ' whi ch are near 

kilometres from the 
chosen .. No one lives on the and , in fact , 
one group o f  there was moved the 

when the ect 

At the s ame t ime as the DASF of ficer was 
ec ts , he s tarted what c ame t o  

the 
the 

Livesto ck 

able to  commercial in Goroka and ,  in 
valuab le services for the 

A literate coast al man was to run the co-
the o f  the DASF office r .  Two 

and other 
f ixed fee 
in exces s o f  

The DASF officer who 
two 

s ix hei fers , the other received 
cows . the nine animals 
made a total o f  
s t o ck heifers 

range in the Markham 
ects .. went , 

fences , sometimes into other over and around the 
ects , even before could be b randed , much 

1 
, a married ._ ..., .... ..., ........... , b oth DAS F  officers .. 

2 
Provisions 

not b een very 
unt rained stock 

s teers called for by the two 
as were unavailab le . At 
that c attle be  flown in from 
but crune of this . 

ects appear to have 
hence the to 

c attle ranchers .. The 
were never delivered 

ects 
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mill so that would themselves and had to 
be released bef ore the medicine could be A s  the 

New Guinea breed of 
wild and of  ten 

or kille d .  
i t  is true, a s  s everal o f  the DASF 

remarked, but no more afraid than any sensib le 
person would have been in the same circums tances . 

of 1 the two inexperienced DA SF officers 
had been transferred and a new, more one had 
arrived . The Numuyargobo Society at this time was in serious 
financ ial trouble and the members were convinced the 
two DASF officers had stolen their money . In 
addit ion, the new officer was confronted 
several of  the loan holders claiming they had been 
the ones that they would be reimbursed for their 
stock that had d is appeared during an 
muster . He that he had no records per-

to such losses and he had no c at tle on the DA SF 
station to use for in any case . Later in the 
same month he that the Nup asaf a ect was 
not as it should and, in fact, the e as tern 
had never been c ompletely fenced . He als o ob served that 
the area was probab ly clo ser to 1 , 200 hec tares 
rather than the estimate of 800 . But at the same 
t ime he indicated that mu ch of  the was very , 
with lit t le soil, extremely dry and that even the f latter 

cons isted of  poor soil and p oor grass . The cattle 
survived, he argued, bec ause o f  the enormous s ize o f  
the ec t and the absence of  a fence . Under his super
vis ion the c attle had been rounded up, but were s o  wild 

had to be  released from the yard . The cattle that were 
were in very poor physic al cond ition . The 

he s aid, were not interes ted in the ec t .  He 
most  o f  the catt le shou ld be sold and the remainder 
small p addocks that c ould (perhaps ) be 
the cattle were branded for the fir s t  time the time 
this officer was in res idence and he made a serious 

1 
There is no evidence for this whatsoever, 

f inanc ial of the Society, which is 
standab le in view of the circums tances . What 
icance here, , is that the is what 
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, 650 . The actual number o f  
men involved is  de termine accurately because 
many men owned or claimed interests but were no t loan 

, and s o  on . These areas in s ome c ases were 
c ross-fenced and other cases not .  There 
was c ons iderable internal going on , mos tly among 
those whose ects were short  o f  land and who because o f  
pressu re from the supervising officer had t o  find more . 

the DASF 

197 1 ,  the new DA SF o fficer held a mus ter of  
cat tle s o  the Dis trict veterinarian could 

them. Even with the aid o f  horsemen from the 
s t at ion , the cattle were penned and inspected in 

only with great The cattle were 
in such poor condit ion that two of them died the 

and were butchered by the 
Three o thers died later while in 

and the meat 
the paddock . The 

DASF removed the carcases and to them. At 
this mus ter there cows and 
heifers , beas ts in all . 

there were four animals belonging to the 
being held on Korofeigu s tation as well . With 

the two that were sold they had a total o f  , then 
short of what should have had , even without  

for any natural inc rease . 

The veterinarian was appalled at the condit ion o f  the 
herd . He ins truc ted the DASF officer to remove 
cows and the nine calves to  the Korofeigu s tation and 

them with twenty-one young s teers (at $60 
b alance the loans accordingly . All s to ck was 

station for a t ime ; later , 

each) 
held on 

head o f  
stock were returned ; this and the four head 

s t at ion and the 
all .  Then two were 
to be s old to other 

The Nupasafans kept the calves be returned 
as , unlike the cows and hei fers that had been , 

not going to be with s teers . This 
was done but only had been fattened 
and rested on the station . Then seven were 

1 
One was s old to a group which was to  p ay an 

amount o f  money at s ome future date . The o ther 
was sold in the Goroka and them . 50 .  
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Gitenu who had unfenced 
were c autioned by the 

alone . But a short time later , when 
to do s ome further work on the eas tern fence , were 
chased away by a band o f  armed Gitenu men . It was 
said that a Gitenu man had died o f  sorcery and the Nup as afans 
were The plan to work on the was 

abandoned .  Men began their b ows and arrows 
even though peop le in the area at this time were 
ordered not to do s o . 

It was dis covered at this t ime that 
fifth o f  the Nupas af a paddock ,  one o f  the 
it , the disputed waterhole , was not 
at all because o f  a ' secret ' fence . This sect ion o f  fence 
had b een built  down in a , completely unknown to the 
DASF , to allow one o f  their on 
s t at ion to maintain a garden and house on the paddock 

This , which was small , been 
fenced . There no need to tie up piece o f  

is sue was presence o f  
n nn -. �1 11JnpaoaLa DASF employees in 

s ame area.  It had been more to build a short 
section of fence at a crucial spot than to involved 
with the DASF officers over their to have employees 

the Nup as afa land . This had s t ill not been 
September 19 7 1 , but the h ad b een removed 

and themselves available 
several hundred hectares o f  the bes t 

this t ime several o f  the Nup as afa cattle that had 
b een unaccounted for were lo cated in the Nenimeto paddock 
and returned to the Nupasafans . They were made to p ay a 
small ' fee ' of $ 5  for e ach animal . The two calves 
whi ch had died were now , for no reason , 

stock be 
The DASF of ficer also that further 

As no more s teers b ecame to withdraw 
the b reeders and s teers could 
not be  c arried out . It was decided to let the 
cont inue as it was . The DASF discontinued the 

of  or  bulls and ins tituted an 
inseminat ion p rogram, in semen from 

Aus tralian bulls A s  of  197 1 , the 
not availed themselves of thi s  service . 
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What does one make o f  this ? Do we consider the Nup asafa 
c at tle ect to be a success ? Is it a failure ? Is  it no 
more than a comedy o f  errors ? What is happen now? 
Before to answer any o f  these let us 
cons ider some further information . 

The of  the Nupasafans, a cave hidden in 
a ravine near a high waterfall, lies within the 
boundaries of the Nup as afa paddock. At first, to 
their o ral , there were simply Nup a .  But they were 
success ful in themselves and in gardening, and 

grew in numbers . Some o f  them crossed the 
Dunant ina River and began to l ive on the b ank. 
After a t ime these 
for ' reddish ' , as th at was 

were 
warfare le ft them 

are now, a few kilometres fur ther wes t  and near the Bena 
Bena River .  

The dis t inction Nupa and , has 
been of lit tle importance . But when the 
three Development Bank loans, it happened that two of the 

were by men from Nup a and one men of  
Safa.  The two Nupa loans were , the Safa one was 
not . They were never told why this As the S afas 
had to their loan, the 
fence . Later, as they had not were not ab le to 
use that When the loan did not materialize the two 

owned cattle (one each) sold 
them. Thus a situation had been created 
half of the group had been given a sum o f  money and a 
cons iderab le amount o f  help for purposes while 
the other half, in the s ame place and the s ame 

� � � a.��'o ' had not . The Safa land, which have not needed 
for their sub s is tence and which had lain 
idle for several decades, a new value - but one 
which could not be realized under the exis 
This might now res ult in a move b ack to that 
Safa , as they were afraid that if 
leave it idle, neighbouring group s  would to claim it 
for their ec ts . If this should , it would 
what has been a community, in every sense of the term, into 

entit ies . The final consequences of this are 





Access now is across Bena Bena Station . If 
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for  s ome reason the DAS F  re fused to  this , the alter-
nat ive would be  to cross or go 

the Benimeto 
be 

As Benimeto is a b rother clan 
this . But clans do argue 

there has been a mild 
and Benimet o  over the exis 

fence l ines . Likewise , the DAS F  would not withdraw 
if were aware there was no other 

for access . But what if at some future date the 
or mus t  o therwise abandon Bena Bena St ation ?  The 

here is not that any of these 
about to but , rather , that 

The 
located 

on which the e cts are 
well as 

viewed , 
' owns ' a ins titute a cattle 

ect o f  very , men owned land 
in the sense that f athers h ad cultivated 
various remembered . But those were 
small plots and s cattered . Swee t 

did not land c laims to areas of 
Land that had never been cultivated at all , at 

least within memory , was as clan 
land and could be claimed cultivation . The 

paddock , very little o f  which had been cultivated for a 
long t ime , is  thus s aid to be  clan land . But note that 
there could b e  individual claims to of it . 
It is no means inc onceivable that once 

estab lished and can see the 
for sub stantial incomes f rom it , men will 
to  restate claims to  land are at the moment 

the 
even 

, of course , to continue the ' commons scheme 
are now more or les s But appearances to 

' 

for a clan-wide , or 
o f  this kind . Houses , 

are all owned 
individuals . to each other , 

do not have ects . It is , in fact , a very 
individualis tic culture . It is mos t le that if  the 
c at tle survived as a cash crop at all it would be  
the efforts o f  interested individual men who 
can b orrow or lease suf ficient amounts of  land 
for these purposes . If the common that has been 
introduced in the Nupas afa scheme survived , it would demand 
a kind of  , dedication and record-



not 

There are 

of mis s ionaries 
the ways 

consternation 
troub le ensued 



s ites and 
garaen.s , neither of  
with suf ficient land for 

land to small co f fee 
at least , has been 

One o f  them had 
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settled near the the c attle p roj ect 
were told to move further to the s outh . As they 

had b een there for a short  t ime this did not result in 
as much t rouble as it There were approximately 
3 00 Nupasaf ans land when these 
two groups returned . Together 

100 people . They do not appear on the census 
( at least they did not in 1970)  and they create an obvious 

in terms of b o th immediate and range demands on 
land and other resour ces . It i s  doub tful land would be 

for them to  have c at t le s o  they , like the Safas , 
would be left s imply t o  observe the Nupas . 

There are cert ain problems of with to 
the c attle themselves .  Consider that a few animals are 

owned here it the c ase 
that the individual was helped by others when he 

his animal) , a few are sub-clans and the 
, by whom? There is the loan holder , but he does 

not own the herd . He is helped , and is obliged to , at 
least the four other men who and usually others as 
well . They , in turn , have been a hos t o f  others . 
The people involved are mostly illiterate . Even the few who 
can read and who live at Korofeigu are not up to  keeping 
records o f  large sums of money , fractions , shares and s o  on . l 

So far the question of  ownership has not b een a prob lem 
because in the rare cases when an animal was s old all 

of the went b ack into the loan ,  either by 
an actual adj us tment in the loan or by virtue o f  simply 

held unt il the next loan was due . If  and when 
there is a profit , who will receive it ? How will it be 
shared? Once the loan is p aid off (if , indeed , that 
ever comes ) ,  a herd estab lished and s i zeab le sums of money 
involved , there is  considerable doub t as to what will 
There wil l  be  c laims but no records and the sums involved 
will be beyond their l imited may devise 
their own way of  doing this but , if so , it will be a far cry 
from the bus ines slike ,  o f  the 

There are a very few , probab ly no more than 
hal f a dozen ,  who are considerab ly bet ter educated than the 
rest and who most  probab ly could manage these proj ect s . But 

, of course , do not l ive at Korofeigu , having gone into 
j ob s  
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and thus est ab lished an that would them with 
c ash - would s t ill be confronted with the problems 
mentioned above , s imply not by the 
Development Bank and the DASF . The decis ion to  s tart the 

ects was made on the bas is of what could b e  done with 
the kind o f  land they posses sed and on the grounds that 
there was a reliable market for beef - economic 
considerations . No attention was given to other factors -
psychological , social , or cultural . But there is more to it 
than this . There are the side e ffects  as well . 

It is  obvious they received very lit tle sup ervis ion .  The 
Nupas afans , virtually unaided , would have had to build at 
least three kilometres of fence , much of  it up and down 
ext remely rocky , steep banks . All and wire had to be 
c arried . They started at the northeas t corner and fenced up 
the s ide o f  the ridge unt il they came to a very area 
where they believed the cattle would not venture . When they 
ran out o f  supplies they s topped . Whether would have 
done more fencing or not if they had had more materials is a 
moot Although they claim they did no t know it , there 
were plenty of unexpended fund s in their loan to furnish 
more fencing materials . They say they were wait ing to sell 
their coffee in order to get the money to complete the 
fencing . In any event , the cattle were delivered before 
this was accomplished . Obviously the DASF did not inspect 
the fence before releasing the cattle . But it was , of 
course , the Nupas afans who were blamed for not up to 
the agreement ! 

Likewise , the c at tle yard they c onst ructed was located 
in the middle of  the p addock .  There is no road 

to the yard which is about two kilometres from the Bena Bena 
Station .  There is no reason why the yard could not have 
been const ructed immediately behind the s t ation where it 
could not only have been supervised but also would have b een 

access ib le by vehic le . It would have b een 
immeasurably eas ier to drive the cat tle into  it . But it was 
not built there . I do not know what the of  the matter 
are , but I assume either the o f ficer in at the time 
did not advise them very well (or at all)  or else the s tation 
manager at the time did not want it lo cated there for 
reasons of his own . Given the negative attitude on the 

They were wrong about this as it turned out . The c attle 
proved to be more rugged than they exp ected and eas ily went 
around the fence at this spot . Perhaps  had they had 
ence with c at tle they would not have made such a mis t ake . 





89 

The DASF did 
c attle , branded , 
sold a few to others 

everything for them: 
and removed 

mustered the 
added more , even 

and s o  on .. 
Nothing was in their b as i c  ins trument s  
of  lab our - not the money , not the• records , no t the control 
of the c attle , and not even , for the most , the s ched-

of their own time . They were ordered to show 
up for work on certain days with little or no cons ideration 
given to what else they might b e  doing . Needle s s  to say ,  
the loan payments  were not always made on time .  They 
received o ffens ively letters which , o f  course , 
had to be read to them. 

Related to this , but 
racism that has been 

is the overt 

Europeans since the told 
they knew nothing about c at tle and look after them 
properly (which , of  course , was t rue and could no t be 
denied , but which also would seem to the question) . 
When crossed the Bena Bena St ation to get to their 
proj ect they c ould be told to  s t ay out of certain areas , to 
be  sure and close the , and so on , and at t imes shouted 
at . Their names were constant ly mis spelled and mispronounced , 
not only on a day-to-day b asis , but even on the few 
they rece ived f rom the Development Bank . Sometimes the 
Goroka b anks even refused to c ash the for them unles s  
they could find a European t o  vouch for them. Worse than 
this , for several years the Bena Bena S tation allowed their 
non-European employees to build houses and behind 
the station and on Nupasafa ground . 
o f  alienated f or the bus ines s  of  the s tati on were 
somehow not sufficient . One o f  the s tation 
managers had als o  b uilt and maintained a series of duck pens 
on the Nup as af a ground and sold the ducks to the local 

At no t ime did anyone p ay ,  or even o f fer to pay ,  
any compensation for the use o f  this ground . When , at last , 
the Nup as af ans asked about this were told by the 
Korofeigu DASF officer at the t ime to be  about it  or  
the manager of Bena Bena Station would angry and not 

' them any further . 

These attitudes  and behaviour have resulted in unbeliev-
ab le damage to European-Papua New Guinean in 
thi s  area.  The Korofeigans , in my at leas t , have 
been far more patient with the whims , t antrums , arbitrari
ness and racism of  Europeans than the lat ter have been with 
their shortcomings . Thus , even if the ects  succeeded 
in DASF and Development Bank terms , and even if the people 





F .  von 

Ketarovo is a clan 
group living in the 
and Asaro Rivers , and 
exogamou s . Fic tive 
into , however ,  are of ten more 
and shallow 
blood ties to  the c lan without 
Ketarovo clan now 
originally Bena 

3 

tein* 

a Bena 
of  the Bena 
clan-

Prominence is  achieved to fellow clansmen 
and friendly groups and defeat and humiliation o f  enemy 
g roups . A man the means to be generou s  by the 
skill o f  his wife or wives . Men of  and fearsome 

, and those who in the time o f  
can als o  convince others t o  help them pay bride prices o r  

p igs t o  other groups .  The man who is ab le t o  manage 
his exchange relationships well can rise in the 
esteem of his group and is ab le to organize pig 
presentations to other groups which help to  increase his 
group ' s  These are men ' s  ac tivit ies and no one is 
cons idered a man until he has at leas t one wife and a 
child o r  two . In re cent dec ades , of  various 
s orts have become another means of  
Most  have income from co f fee and s ome men are ab le to  
convince others to this money into ventures which 

will increase the of their group . 

* The autho r  is with the 
o f  New Guinea .  

of  Economics of  the 
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careful attention . Johns on ,
1 

an 
officer , that the o f  Ketarovo had suf ficient 
experience cattle and were to expand their 
bus iness , asked them whether would like to get a loan 
from the Papua New Guinea Development Bank to raise cattle 
and build a large paddock . They agreed and the b i g-man 
chose a man , Koma , in middle age ,  to be the Development 
Bank b orrower . He spoke Pidgin fluently so he could 
Johns on 9 s  ins tructions to the o ther Johns on wrote the 
loan application ; he noted that s teers could be 
mortgaged to the Bank to provide the first repayment when 
they were sold the following year . The ec ted s tock 
schedule assumed 75 per cent c alving and 5 per cent 
mortality per year , which c ame from the reports of  
the DASF cattle s tation at Baiyer River . Johnson feared 
that the Ketarovo c attle proj ect would be les s  successful 
than a government cattle s tation , but he had no o ther 

and the Bank the s chedule . He also 
proj ec ted that four hec tares o f  pas ture would be  improved 
each year , b eginning in 197 1 .  

The loan for $7 , 481  was app roved in March 19 7 0 . Although 
the men spoke e agerly of  fence , 

was done the season and in 
June the fence was s till only Sin ce the p roj ect 
was moving so s lowly , the men pool s ome money 
from their co f fee s ales to begin repaying the loan .  
collec ted $449 and paid $430 t o  the Bank .  Soon after this , 
work began in e arnest on the c attle fence . Young men from 
the c lan cut down c asuarina trees in the mountains and 
c arried the heavy logs several miles before cutting them up 
to make pos t s . Ninety-six rolls of  b arbed wire were b ought , 

for the cattle fence and forty-one to s ome 
tob acco gardens whose owners had obtained p ermission to 
b o�row from the cattle loan .  The c attle fence enclosed 156 
hectares with seven s trands of  wire . Unfortunately it 
contained no water source {see • 3 . 1) .  Stock were b ought 
with money from the loan and by the end o f  the year the herd 
contained twenty- four heifers , s ixteen s teers and a bull 
loaned by the DASF . 

All the persons involved in this proj ec t are 
f ictit ious names . 
2 

3 
One s teer was overlooked . 

P . F. Philipp , personal communication .  See also 
paper , this volume . 

' s  
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to 
the money 

Ket arovo men wn.ose 
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interes t s  and 



Fig . 3 .. 2 .  

Koma's Pla n 

Johnson ' s 
August 19 7 3 . 

D A S F  Plan 

and interview with Koma in 

Suggestion for subdivision fences . 

9 7  





b oys to Kamano , 
standing t rees . In three 
trees and chopped them up into  In 
t ook a much larger group o f  s ixteen men and 

down trees , for whi ch 

9 9  

for 

November he 
three days 

An other building ect which became urgently ne cess ary 
in was the new yards . The old ones had been o f  
c asuarina logs in early 19 7 1  had quickly become 
too  weak to handle the herd . Veterinarians 
arriving at Ketarovo to tes t the cattle for disease  found 
no one at home , though returned many times after  
mes sages for Koma who ordered the men to drive 
the cattle into  the , no one would assemble for 
work.. The young men s aid that they alone did this work and 
that they were afraid to do it now because the had 
rot ted so .. On one recent o cc as ion the animals had b ecome 

while yarded and a tree branch b roken o f f  
s tamp eding cattle had flown into the air an d  struck 

a man on the very c lo se to his eye . As no one would 
yard the cattle , they could not be tes ted , coun ted , or 
segregated for s ale . this , the older men 
that s ome o f  the new posts  would have to be used for new 

Nothing , however , was done about the in 

In November of the same year the bull left the Ketarovo 
herd . The people o f  Kafukasaro hamlet • 3 .. 
opened the gate almos t  every to let the cattle 
d rink in Ai fe Creek and forage in the near the 
s t ream unt il evening , when they put them back . One 

forded the Asaro River by himself and was found 
about on the Highlands Highway . He was taken to the 
nearest  paddock , which belonged to the brother o f  a Ketarovo 
man who had become a leader of the tribe . He 
already had bull s , but he did not mind one 
more . When J ohnson found out that the bull was not with 
the Ketarovo herd , he was worried .  Three times he 
t r ied to help the Ketarovo men get the bull back across the 
river , but three times he f ailed . Once a 
truck , but the Ketarovo men were not there to meet him .  
Again he the truck but the river was too to  
ford . A third time he  had no t ru ck and bull would not 
ford the rive r .  The Ketarovo men were not very worried 





were all in 

The herd was lef t  to  it self in 
swollen , the yards broken and the p ond had 
t ime , so no one counted the cattle and no one 
c alves were No one notice d  the 
cat tle . 
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rive r  was 
mos t  of the 

knew whether 
of  the 

In late July Johns on b rought a truck to carry s ome more 
fence p os t s  across  the r iver and the proj ect : 
mos t  o f  the animals came up to him and he counted 
about s ixty of  them, noting that one lac tating cow was 
extremely thin . The grass in the had been 
unevenly ,  s o  s ome o f  it had grown rank and inedible . He 
told me that he had to the Ke tarovo men that 
should not actually divide up their when made 
the subdivision fences , but that they should rotate them 
from one pasture to ano ther s o  that the would be e aten 
down evenly and would grow up lush . As he made 
these explanations , the men , t ired the work o f  loading 
and unloading the he�vy logs , in the shade of  the 
c asuarina trees . 

Johnson looked at the yards and s aw that the posts  were 
well-placed and that had been made to keep 
animals from turning back and other animals from 
entering the yards . He also vis ited Morobe ' s  cattle b lo ck 
nearby . The latter s till received his salary from DAS F ,  
though he spent mos t o f  his time o n  his b lock , with the 
understand ing that he would advise the Ketarovo people and 
o ther b lock holders abou t their cattle .. The Ke tarovo men 
s aid that he had b een to see them only once . Morobe , on the 
other hand , s aid that the Ketarovo had not followed 
h is advice , so he felt that he was his time .. 

Repayments  to the Bank were very confused in 19 73 . In 
January two private animals were u sed in ceremonial 
exchanges and one and seven loan animals were sold 
to commercial butchers . The cheques by these butchers 
were made out to the individual owners or group leaders and 
sent to them in c are o f  the Goroka DASF o f f  ice which sent 
all of the cheques to the Mt Hagen b ranch which entirely 
refunded the cheque for the private animal and , surpris ingly , 
for one o f  the loan animals .  The remaining leaders received 
refund cheques of $ 30 to $60  per animal and the Bank 
retained 74 per cen t  o f  the s ale of these animals . 
The Ketarovo people found this a very sensib le arrangement , 
as Johns on had told them that the money from the loan 
animals should be used to repay the loan .  In June , 
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� �� �A& � , another method o f  
these answers . The data 

u sed in from many 
µ�,J � �- � , the DASF abattoir 

New Guinea Development Bank and DASF 
rural development officers . , estimates  have 
been necessary . Other information , unles s  
at tributed elsewhe re , i s  the result  o f  talks 
shared with the Ketarovo people themselves 
months from 19 72 to 19 73 . 
3 . 1  for notes on tables and . )  

The suc cess  of any venture can 
be are In the case 
of the Ket arovo c at tle proj ect , the choice of bee f  c attle 
as an was influenced the of the five-
year development o f  1 9 6 8  (TPNG 1968) . One of the 
development outlined the for the 
development o f  a herd . The 
this program was ' 
at o r  below import cos t . 
increase in the cap acity to 

a considerab le 

from which accruing 
ult imate obj ec tive was a 
herd (TPNG 196 8 : 32 ) . 1 

animals the bene fits 
Guineans . The 

smallholder 

In order to achieve thi s  , a two-phase program 
was begun . In the first phase , from 196 7  to 19 7 2 , 
Adminis tration stations and some exp atriate 

were given credit from international 
b odies to increase the s ize of their herds through 
imp ortation o f  stock ,  and s imil ar 
measures ; smallholder , such as the 

1969 Ketarovo proj ect , were als o  
In the second phase , from 19 7 2  t o  1980 , it was 
establish many smallholder cattle 

breeders or more , the b reeders from 
herds of the stations o f  the 

who had 

The program devised by 
is derived from the nat ional program. 

ect 
He 

A total o f  180 , 000 by 1980 ( ou t  o f  a total 
of  300 , 000)  .. 
2 

Office and Co-ordination 
of  DASF , 

ected herd 

and T .. Leche 
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( i )  
Bank was to encourage of loans in 
o rder to undue subsidization 
were s o  worried about 

ect . They 
they were 

willing to take from the owners o f  
incentive to produ ce , but also any 

no t any 
to make thei r  own 

decisions . 

The DASF 
him est ab lish a cattle proj ect 
example for the surrounding advice The 

that was g iven him in the ins tance o f  the road , 
the Ketarovo ec t by its owners with 

heavy cos ts in lab ou r  and money for a road that was 
useful to them. l The dras tic underes timation o f  

on the road the Ke tarovo men 
from making a reasonab le decis ion abou t it . 

credit and the 
Johns on , was the Bank ' s The 

Bank expec ted the agent to intervene 
o f  the proj ec t to see that it 

way . Johnson , on the o ther hand , 
to have a chance to  make their own decisions . 
serve chiefly as a source o f  information when 

it . At times , however ,  he was 

farmers 
He wanted to 

the farmers 
so hard by 

the the Bank and his that he was forced to 
f armers Thi s  inconsistent behaviour 
confused the farmers and they fel t  uncertain when faced with 
a decision b ec ause of  lack o f  in decision 
of  this typ e .  Thus , the Bank ' s  ins is tence on very close 

kept the ec t from serious troub le the 
loan period , but it also the Ke tarovo 

from how to run their own c attle ec t .  

( iv) The older men in 
Ketarovo order to renown 
for their proj ect ,  money from 
the c at tle kept within it and increase the 
product ion of bee f .  They became so interes ted in the 

itself , however , that they thought that more fences 

The Ketarovo men 
lab our at 

$60 in cash and 100 days of  labour . 
per day , the cos t was 



ec t did 
Johnson had 

When the 
and 
beef 
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Note : See Appendix for sources o f  data and assumpt ions made . 

Fig .  3 . 3 . Ketarovo cattle proj ect : net p roduct ion o f  beef . 

and it fulfilled this function . The b reeding operation , 
however , came to les s than one-third of  the p roj ected 
p roduction . It d id b adly because the calving rate had b een 
much lower and the mortality rate much than Johnson 
expected .. 

( ii)  
Despite 
development o fficer , the people of Ke tarovo continued to 
make adequate repayments  during the four years s tudy 
and were never actually in arrears . Figure 3 . 4  compares 
planned and actual p atterns o f  withdrawals and repayment s .. 
The repayment schedule specified the loan agreement 
p ayment of  $ 2 , 2 00 in 197 3 , $ 1 , 000 in 4 and the remainder 



money would 
rise as 

more 
shown 

exceed 
in arrears .. 

arrears , the 
as withdrawals 

s ales and 

however ,  
as the Ket arovo 
the seventeen sold 

c ase , the Bank it self 
returned the money for one loan s teer thus the 

loan c attle s omet imes taken for 
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Ba l a nce owing 

--- R eq u i red repayment  sched u l e  
- - - - - J o h n so n ·s p la n n ed repa y m e n t  sched u l e  
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Source : Development Bank and DASF records ; interest owing 
in the required payments and in Johnson ' s  plan was 
calculated on the as sumpt ion that int erest rates 
actually in exist ence would have been charged.  

Fig .  3 . 4 .  Cumulative withdrawals and b alance owing to the 
Papua New Guinea Development Bank , 19 70-7 3 .  

Although their behaviour s ometimes seemed irresponsib le 
to the Bank , the Ketarovo people were actually quite 
concerned about rep aying the loan and con�idered it a great 
shame to default . For this reason , contributed heavily 
in 1970  and 197 1  from their co f fee before money 
from cattle began coming in . Once the money from c attle 
c ame in , however ,  they as sumed that the Bank was looking 
after this mat ter by taking money from loan cattle and that 
Johns on would tell them how many loan cattle they had to 
turn o f f  each year to meet their repayment s .  If the s tock 
s chedule had been c arefully explained to the Ket arovo people 
and if the role of the loan cattle in p aying o f f  the loan 
had not only been explained to them, but also to the Bank , 
the whole proce s s  might have proceeded more smoothly . 
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I t  would have b een 
all o f  the money from loan and none from 
cattle . This would have seemed fair to the Ketarovo people . 

The Bank has b een it s but 
were not by the Ketarovo o r , 

in , by Johns on and the other officers . 
For examp le , the Bank on the b alance 
owing , rather than on a or mean b alance ; 
this favours the farmer , no t aware o f  
this favour . The Bank also sub s idizes the interes t rates 

to  smallholders interest rates to 
b orrowers . Thus , the cos t  of  adminis-

smallho lder loans is 2 0  to 2 4  per cent per annum , the 
interes t  i s  7 . 75 per cent per annum 
for lo.ans o f  over , OOO . 1 This subs tant ial no t 

unders tood by the farmers .  Ins tead , 
by communications from the which were 

in ; even Johnson could no t 
mus t  p ay the amount that owed . The 

could do was t o  tell them 
lef t  to pay back .  This news 
and the men were worried 

One solution to this is  to abandon the 
honesty , and es tablish interest 

rates which are easy to unders tand .  One such rate 
could be , for ��aLuL��� , every year for every $ 100 s till 
owed to the Bank the end of that year . If a 

and the interest were 
to p ay their 

to 

more about the function 
do now ; would 

to unders tand in advance how much 
would have to p ay and what the consequences of  
be . It would , of  course , be useful if  the announcement s  
could be  sent out in , as there are many young 

who could read these announcement s  to 

Another that the Ket arovo 
their dealings with the Bank was the 
followed their for information or action from the 
Bank . Koma , for , complained that 

to the Bank were not given to him 

Shaw of the Bank , communication , 





and other 
than the normal market 

1 
In s ome cases , Ketarovo 

for their animals . 
, when the loan heifers were u v��u� , there was a 

113 

In 

s tock and 
later .  There was also a 

than they were 
for heifers 

from a c ommerc ial Markham s tation , s ince the 
delivered for them were the s ame as those from the 
L ....... Au�u�.o - � ����u ' s Moitaka s tat ion near Port 

the Ketarovo people suffered 

h ���·u� ? ,  are net 

were 
one cow 

Ketarovo 

whereas Goroka , and Port Moresby are net c onsumers 
of beef . At any rate , it is clear that for 
carcases at all of  the DASF abattoirs butcher9 were lower 
than the these s ame butchers for carcases 
obtained elsewhere . 

(iv) 
c reate a , or  even to 

Ket arovo failed to 
one .. The 

herd grew three- fourths as fas t as Johnson 
(Fig . 3 . 5 )  while the value o f  
about half o f  what it was 

reasons for this slowly herd are low 
rates and mortality . 3 .. 7 shows that the 

actual c alving rate , the number o f  c alves born as a 
o f  hei fers and cows o lder than 1 . 5  years was 

never as high as the rate used Johnson in up his 
This seemed to be due to the poor 

nutrit ion the mothers and due to misuse o f  
the years of the ec t ,  the bull was 
not from the young hei fers and he managed to hurt 
a number o f  them by them In the last 
year ob served , he was not availab le and no calves were 

o f  

2 Animals are not 

communication , 1 9 7 3 . 

until a is found and this 
to the owner of the animal at 

the abattoir . 
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80 80 

no data 
350 

costs  included unless otherwise 
** All the 

from a commercial the and 
DASF cattle station near Port 

from the Markham is the commercial 
do not show what 

cos t  was 
DASF l ivestock officer Nov .. 1 9 7 3  

ten ::::: 9 

75-95 

150 

do 

for fourteen 
with 

S .. D .. = 6 .. 
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Table 3 .. 3 

Place 
19 7 0  1 9 7 2  19 7 3  

Ketarovo 
Planned 64  64 64 64  
Actual* 7 3  7 3  

Other Places** 
Port Moresby commercial*** 9 7  
Port Moresby DASF Abat toir 82 
Lae commercial 86 
Lae DASF Abattoir 64  71  
Mount Hagen DASF Abatto ir 7 7  

DASF Abat toir 6 2  

* Goroka DASF Abattoir . 
**  Interviews with c ommercial butchers and DASF Abatto ir 

manager .. 
*** Mean o f  two stores : $ 1 . 05 /kg and 86t /kg . 
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s ired .. 
1 

Mortality of  both female adults and calves was high . 
3 . 8  compares the actual and p roj ected mortality , as 

far as it is known . As no was made in 197 3 ,  it 
is possible that mortality was greater than zero in that 
year . As ment ioned above , the causes of  these death s  are 
unknown .. S ome may have met with accident s  when they were 

and grazing out side the paddock , as a cow from 
another proj ect was washed away in the Asaro River in 19 7 2 . 
Poor nutrit ion o f  mothers may have been another cause . It 
will be remembered that one cow showed o f  
stress in 19 7 3  .. 

It is  also p os s ib le that the c alving rate o f  7 5  per cent 
which Johns on got from the reports  of the Baiyer River 
Cattle Station was unduly high .  In the past , calving rates 
rep orted were somet imes the p roportion of  calves b o rn  to 
pregnant cows , thus producing a very high rate {George 
Malynicz o f  DASF , personal communication , 1 9 7 3) . 
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ected 
from Johnson s 
s tock schedule ; 
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L ack o f  subdivis ion fences also allowed the herd t o  graze 
areas and others to grow 
that could no t be eaten . The 

in did no t the 
animals graze 
introduced in the f irst year , as Johnson , 
in the third year , when it was on the hill in the 
hope that it would down into the below.  

the c attle not to graze on the hill 
and s o  did not e at the them in 
their faces , as was As a result , the are a  o f  

had not inc reased s ince i t  was 

have been the mos t  
3 .. 9 shows that 

t ime and money on these has been 
and s tock fall 

o f  

amounts . Nevertheles s ,  the ir contribution t o  the cattle 
ect has les s ..  The fence was not built to 

include Aife as it should have b een ; it was 
, that was no t necessary to cattle in , 

and the subdivision fence which would encouraged 
the herd to graze the hill had not b een built . 

(v) 

bene fits I f  one 
actual costs  o f  materials and l ivestock 
with l ab our at 80t p er man-day , land at 
DASF services at $ 150 per year and 
Bank services at 16 . 4  to  16 . 8  per cent of  
the internal rate of  return ( IRR) was 0 per cent . 

le s s  than the 3 per cent which s 
3 .  neither o f  these returns 

is very attract ive to other 
investment in the Papua New Guinea 
or the growing of commercial 
nutrit ional surveys 

The number of fences 
are of dub ious 

because would 

Recent 
19  b and c ) 

to determine when the c at tle should be mo ed from one 
paddock to the next . be 

(T .  Leche , 
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Year 

1969* 
1970 
1971  
1972  
197 3 *  

Labour 

3 6 5  
1 , 56 0 

5 6  
287 
12 4  

* Half y e ar 

Materials 

7 5 7  
5 3 3  

5 5  
402 

65 

Tab le 3 . 4  

Re tu rns t o  the nation2 actu a l  Ket arovo catt le Eroject  
(A$ ) 

Cost s  Bene fits 

Stock Land Bank DASF Total Sales S alvage Value 
Eurchase rent cos t s  cost cos t s  S tock Other 

3 9 0  10 0 7 5  1 , 5 9 7  0 
4 , 7 7 0  4 2 8  147 150 7 , 5 88 1 , 3 9 6  

9 6 0  8 12 849 150 2 , 882  0 
1 , 51 8  812 7 5 3  150 3 , 9 2 2  1 , 83 9  

825 406 3 47 75 1 , 84 2  3 , 2 6 1  8 , 184 3 , 049  

* *  Internal r ate of  return , the discount rate at which the sum o f  the ne t bene fits i s  zero 

Table 3 . 5  

Returns t o  the nation2  Elanned Ke ta rovo c attle Eroject 
(A$ ) 

Costs  Bene fits 
Year 

Labour Materials Stock Land Bank DASF Total Sales S alvage Value 
Eurchase rent costs cost costs  Stock Other 

1969* 365  7 5 7  6 4 0  2 0  0 75  1 , 85 7  0 
1970  9 2 7  1 , 101 6 , 890 356  2 7 3  150 9 , 69 7  1 , 2 7 5  
1 9 7 1  7 2 8  0 350 8 30 1 , 1 34 150 3 , 19 2  1 2 0  
1 9 7 2  103 0 2 , 3 2 0  1 , 03 0  716  150  4 , 3 19 4 , 7 4 0  
1 9 7 3  1 23 6 5  7 3 0  1 , 03 0  47 7 150 2 , 5 75 1 , 57 4  12 , 690 2 , 26 1  

* Hal f year 

Total 
b ene fits  

0 
1 , 39 6  

0 
1 , 83 9  

14 , 49 4  

Tot al 
benefits 

0 
1 , 27 5  

120 
4 , 7 40 

16 , 5 2 5  

N e t  
bene f i t s  

- 1 , 5 9 7  
-6 , 1 9 2  
- 2 , 882  
- 2 , 083 
12 , 65 2  

Net 
b ene fits 

- 1 , 85 7  
-8 , 42 2  
-3  , 0 7 2  

4 2 1  
1 3 , 9 50 

IRR** 
( %) 

IRR 
(% )  

3 

0 

I-' 
I-' 
\0 



f-! 
N 

Tab le 3 . 6  0 

Returns to  

---

Costs Bene fits Net IRR 
Year Factor Loan Total b ene fits (% )  

1969* 1 , 5 2 2  0 1 , 52 2  0 0 0 - 1 , 52 2  
197 0 7 , 2 9 1  532  7 , 823  1 , 3 9 6  2 , 1 9 6  3 - 4 , 23 1  
197 1  1 , 883 1 , 06 5  2 , 9 48 0 2 , 8 2 1  2 - 127  
197 2 3 , 01 9  8 6 6  3 , 885 1 , 83 9  6 10 2 , 449  - 1 , 43 6  
197 3 1 , 42 0  2 , 805 4 , 225  3 , 26 1  125  11 , 233  14 , 619  10 , 3 94 1 3  

* Half year 

Tab le 3 7 

Returns to 

Cos t s  Bene fits  
Net  IRR Year 

b enefits ( % )  

1969*  1 , 7 82 0 1 , 7 82 0 0 0 -1 , 7 82 
1970 9 , 2 7 4  9 5 8  10 , 23 2  1 , 27 5  7 , 148 8 , 42 3  - 1 , 80 9  
19 7 1  1 , 908 9 0  1 , 998 120 0 120 -1 , 87 8  
197 2 3 , 453 3 , 55 5  7 , 008 4 , 7 40 0 4 , 7 40 -2 , 2 6 8  
1 9 7 3 *  1 , 87 3  3 , 600 5 , 47 3  1 , 57 4  0 14 , 95 1  16 , 5 2 5  11 , 05 2  1 5  

* Half year 



such as the sweet 
were no t started within the fence 

Returns to  the various factors o f  also seem to 
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have been reasonable I f  a rate o f  return 
is calculated the costs fac tor 
and the net bene fits and the of  that 

at an interest rate which was reasonab le 
at the time , the return to that factor can be determined for 
the of the ec t 3 . 8 ) 

Tab le 3 8 

Ne t benefits Re turn 
Factor discounted d iscounted to 

at at factor 

Labour 2 520  
years 

Land hec tare- 7 7 1  .. 2 9  
years per 

, 58 6  25% 
st ock 

Materials , 5 41 

As labour and land were b o th 

company 
Ketarovo , the re turn on used 
for the o ther At any rate , either the land as 

ect was more valuable than the 
rate o r , what is more , the lab our as used was more 
valuable than the minimum rural wage which seem to be 
a incent ive to cont inue with cattle 

Individuals did no t receive benefits in to the 
work and money tha t into the ec t .  3 10 
compares  the ind ividual costs and bene fits for the seven 
leaders , for older and younger men , and for the one woman 

involved in the Those who and s old 



Labour wage 

80 per 

1 7  per 

valued a t  BOC/ m a n -day 

benefits - tota l 

9 

Land rent 

2 9  

00 per 

7 leaders 

1 woman 

- 2 0 0  

3 10 Individual costs  and benefits , Ketarovo cat tle 
ecL 



cat tle are from those who but had no t sold 
and tho se who had neither bought nor s old cattle . 

It can be seen that lab our and money contributions to the 
ec t as a who le were divided , with the 

of the leaders who the , 050 
from the sale of animals 

, money on cattle was 
with the excep tion o f  the leaders , mos t  o f  whom 

cattle for the e arlier ect Returns , however ,  
were not divided . The leaders received almost $ 190  
per  person from the sale of  loan cattle ; this money was held 
in trust for future for the cattle ect and 
some o f  it does indeed appear as con tributions o f  money 

to the ect , for the leaders alone hardwood 
for the subdivis ion fences . Mos t  of the money was 

, however , and was at the of the 
leaders . Re turns from sales o f  owned c attle 
are reas onably to individual cattle 

the money and l ab our put into the 
sub tracted from the money received , it is 
the leaders and the o ther o lder men who 

is 
evident that only 

and sold 
cattle received any ne t b ene fits from the ect . At the 
end o f  197 3 ,  the o thers had mean ne t costs of $50  to 

reflected these 
as one o f  the leaders , felt that cattle was a 

very good business and that it should be  continued . The 
young men , who los t  the most , felt that it be 
busines s ,  but were not gettin g  their share . Many o f  
the other men who con tribu ted some money and some lab ou r  
to the proj ec t , but who had no t bought cattle themselves , 
felt that cat tle was a good bus iness and that the Ke tarovo 
cattle ec t had been 
known , bu t also felt 
exploited . One such man , to 

a steer , but did not know the sex o r  
nevertheless  that the DASF abattoir 

in the carcases o f  animals 

o f  Ketarovo , 
are internal ones which 

reveal that overall 
always give a 

o r  one t o  

I n  fac t , the abattoir 
animal , which is normally 
the 

o f  a 
wil l  

fee per 



How 
such 

with 
their 

to under-

o fficer , then 



$ ' 0 0 0  
8 

7 

6 

5 

4 

3 

Tota l money p l u s  l a bo u r  

-+--1- M e n  w h o  h a d  owned catt le 

M oney w h i ch h a d  been contr i b u ted to the p roject 

L a bo u r  wh ich had been contr i b uted to the p roject 
(80C/ m a n -day)  

M e n  w h o  h a d  a tten d ed fa rmer tra i n i ng sch oo l  

M o n e y  w h i c h  h a d  been spent o n  p r i va te 
catt le  

No .  of 

24 

2 0  

1 6  

o---����������������������� 
1 96 9  1 97 0  1 9 7 1  

Year 
1 97 2  

Interviews with Ketarovo for labour and money 
contrib uted see notes on 11 and 12 in the 

3 . 11 .  Ketarovo group involvement in cat tle e ct 

(b ) said to Johnson a year later and he told 
them what to - in fac t  he the whole 

ect himself and for the loan .  The 
d id not unders tand very wel l. .  

(c ) said when Johnson the 
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returns from their s teers to p ay back loan and 

(d) 

he was to tell them when to sell their animals . 

for 
to the AID when 

had lit t le chance to  say 
even when the cos t  was 





12 7 

Table 3 .. 10 

Years held 
Number Mean 

Private 26 1 . 35 .. 70  .. 96  34  .. 11  

Loan 1 7  1.. 7 8  .. 58  .. 88  9 .. 7 5  

Note : t - tes t for of means ; t 4 .. 23 ' p < .. 01  

as  an to 
on the 

It is more be due 
care with which the ow.ners chose their s teers and the 

gave to the t ime for them . 

The Ket arovo cat t le p roj ect produced s ome beef and 
created a herd of p roducing beef in the future , but 
it  fell far short of the p lan drafted by Johnson 
because the p lan was unrealis tic , but also because the 
was never unders tood by the people . The 
learned very little about how to raise cattle , because 
were no t consulted in the ect  and 
because many o f  the them were s o  
anxious t o  as sure a that they took decision-

power out o f  the whenever the 
ect seemed to be in danger . this 

, allowed decisions to be , some of  
which he  later 

Not .... ... ......... i ... .... , ,  the nation from this 
ect y et , sub s idized it  by services o f  

the DASF and by 
rate . The Ketarovo 

credit at a very low interes t  
a s  a whole and 

r = -0 .. , t = -1 . 61 .  Animals s ometimes come to a 
in p oor condition , and thus can 
in the first six months 
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the nation has chosen them to raise cattle and to ask if 
will the Rather , the 

officer must  b e  able to  talk with them about many 
atives and he must  have some idea o f  the 
o ther farmers with these dif ferent businesses . farm 

data such as the information in this paper must 
from co-operating farmers in the 

in this way can make realistic for their 
bus inesses . 

Such farm management extension is  the exact 
the kind o f  supervis ion so many of  
connec ted with the Ketarovo ect .  To  many of  these 

is  direct ion : the 
the manager . Such direction 

ects if  enough time is by the alien manager , but 
the themselves learn to doub t their 
own abilities . Farm ui=uan�m�,u 

many hours with the 
o f  ideas can take 

p o ssessed the ski lls o f  a good extens ion 
them when he could . His efforts , however , 

at every turn and he did no t have the benefit 
gathered by farm management analys t s  to 

in advis ing the people . He did not know , for 
rates in other Goroka proj ects . He was als o  

from turning t o  technical in o ther 
1 

In sum, if  good officers like Johnson are to be 
utilized and if the peop le are to be helped to make their 
own decis ions , agricultural extension work mus t be reoriented 
to focu s  on the farmer rather than on commo dities . 
Good must be gathered to give support to the 
officers and sufficient time mus t  be allowed to b o th the 
farmers and the o f ficers to do their work properly . 

the need for s ome sort o f  the 
and others who had cattle proj ects , he asked 

Busines s  Development o fficer if  he would be 
to instruc t a number of  young men from such p roj ects in the 
rudiments of b ook-keeping .  The officer was but the 
DASF Dis trict officer felt that Johnson had exceeded 
his and the regional rural 
officer unfortunately agreed with him: Johnson 
chas tised for this infrac tion of  Adminis tration 





been used for the 
the 

interviews gave the 

not 
not exis t .  Thus , 

transferred from the 

131  

values . DASF records 
and farmer 

and 

steers were 
at the final 

in 

�!!:::.:::!!;���:.::!!:��!.t:..!:.::::...!.�:::!!.� = Old fence + New 
+ Material for sub division 

The las t  two were included 
ac tual ec t ,  as not The 

differed in the 
��--������ 

and actual ects. 

Cows + Heifers + Bull 

data 
ne ces sary to 
data and the 

hei fers 

� � - �.�� - , it was s t ill 
these as sets . The 

case are set out below : 

11 , 802 metres 
13 rolls 

Johnson ' s  review 

7-strand , or 

every 3 . 6  metres between 
cem.ent s trainer 

21 every 80 metres ) 
Goroka 1 9 70 , 

free in store , 
, PNG 

each 
each 

Port , retail 
.. 25 each 



a .. 

b 



(iii) 
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1 ( one every 6 .. 5 metres , a 
s tandard Aus tralian 
with wooden 
barbed wire , Goroka 
$ 9  .. 

as for new p addock fence 
same as for actual new 

(Above data were from observation and from 

(iv) a .. 

(iv) b .. 

(v) 

informants ' reports at the t ime of the work .. ) 

in 

Data and 

_......_ ___ _ 
is as sumed to be 5 per cent a 
wire and , s ince the 

are hardwood .. 

payments , 1 9 72 : $60  " 100 
work 

is 

and 

for 

Value o f  seed is  the value of the 
and this value does not as time 

of  

passes . In  fac t , of  course , the value of  
the should increase , but it does 
not seem to have done so . 

the same as in 3 .. 3 .. 



with 

of groups 

In addition , 



( ii) 

Un , as he was a leader and probably did lit tle 
physical work ; and 
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2 men o f  Un ' s  clan , cho sen at random, because I did 
not know them well . 

Altogether , twenty-three of the were 
no days . Three leaders were allotted 

7 . 5  days each for the fence , but no days 
for the second fenc e .  Nine men ( three young men , 
s ix o lder men) were allot ted 7 . 5  each for the 
firs t fence and 2 8 . 7 5  days  for the second fence . 
Seven men of Un ' s  likewise allot ted 28 . 75 
days for the The one woman was 
allo tted the maximum number of  days because 
she was a woman : fifteen for the firs t fence and 
57 . 5  for the second fence . 

o f  any 
of the group s were allo t ted no days . The three 
men of ' were each for the 
second remaining men were 
allo cated fifteen days for the first fence and 5 7 . 5  
days for the second fence : leaders , 
Koma , eleven o ther older men , and nine younger men . 

3 
7 
9 
3 

24  

7 .. 5 
0 

7 .. 5 
0 

15 

0 
2 8  .. 7 5  
2 8  .. 7 5  
5 7  .. 50  
57  .. 50  

I f  these as sumpt ions are correct , one-third o f  the 
people were responsible for three-fourths of the work 
on the two fences .. Note time , which 
was mos tly spent by Kafukos aro people , was no t included 
in this figure . It  is  estimated that 1 . 5  p er 
head was spent on this activity in one year . 

out to owners or 
of  it was possib le to identify the 
received by each owner and by each leader for each loan 
cow by checking abatto ir records and the Bank ' s 

statement . Un , as noted , was the 



o f  land 

labour of  
all  labour 
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$5 /hectare on mean amount o f  land 

as in Table 3 . 4 ;  the interes t that 
per cent and at actual rates is 

as follows : 

1970  
19 7 1  
1972  
19 7 3  

$ 390 
1 , 620 
1 , 048 

698 

$117  
486  
332  
221  

as  in Tab le 3 . 4 ,  $ 150 /year . 

stock schedule p repared Johnson. 

Dec . 197 3 ) : s tock from Johnson ' s  stock 
values in • 3 . 3 and 3 . 9 ;  value of other 
are from data and as sump tions in 3 . 10 .  

This t ab le is the same as Table 3 . 4  excep t that the 
Development Bank cos t s  and DASF costs are not included , 
while the loan cos ts  are added , gathered from Bank s tatement ; 
s imilarly , to the benefits is  added the loan receip t s  which 
is money received from the Bank, data gathered from Bank 
s tatement . 

The same as Table 3 . 5  with the same 
3 . 6 .  

as in Table 

repayments to the Bank calculated from the sales 
on the as sumption that 75 per cent o f  the sale 
have been paid to the Bank in each case . 

money received from the Bank ; it is assumed 
money would be received from the Bank in the firs t 

year of  the loan . 

This table shows the results  o f  four financial analyses 
s imilar to Table 3 . 6 ,  differing only in the omiss ion o f  the 
co sts  o f  the particular fac tor from each table . The yearly 
value of the of labour and land are as follows : 



1 



4 

Mart in Evans * 

its to what is 
measured as national income , there are 

several other features of the smallholder cattle 
p ro gram which make o f  the 

The 

1 

New 

ect means that the 
master a new and 

Unless the 
the 

, very subs tantial direct 
ect 

of 
extension work and indirec t 

leas t 
control over his ect . 

a built-in source o f  friction 
and the 

on the minimum size which is advocated , a 
smallholder cattle ect c an demand res ources  
from the in the scheme on a 

unb roken than most 
activit ies which cons titute sub sis tence 

author is  a former lecturer in Economics at the 
of New Guinea .  

' ' will be used here to 
who does not live in a town .. 

o ffices , the 
missions 
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an examination of their financial 
of the 

from the view
and their main creditor . I 

The main purpose of  this p aper is to  some under-
of the technical factors which rise to 

financial in cattle p roj ect management and which 
lead to the sort of conflict s of interest described by 

and von Fleckenstein (this volume) . 
arrears with loan repayment s ,  

, Stock and Fisheries (DASF) officers 
to hand over all the o f  cat tle 

owners , disputes over land earmarked to an 
are a ,  and so reflec t the difficul ties 

which smallholders 
ects as busine s s  

the nature o f  
of  overcoming 

In recent years the beef cattle in the Goilala 
has growth in terms of the number of stock 

ects and undoub tedly 
of c ash income for the local 

some time be fore this is 
realized as some or prob lems are emerging which mus t be 
dealt with firs t . Though the init ial development o f  cattle 

��� �Un . at the level was due to the of the 

staf f .  

they cont inue t o  play an , the 
later years has been the availab il ity of  
credit and its advertisement DASF field 

Cattle p roj ects  in the Goilala are concentrated in two 
areas : t o  the north o f  Tapini and to the s outh of  
The area selected to  provide the b as ic d ata for  this 

the upper Kunimaipa and Karuama census divisions 
In January 197 3  I c arried survey of  

the cattle ects  in the area .  in which 
the ects were located , the upper and Inauafunea 
tributaries (Karuama ; Tapala and Meipa) , lie approximately 
north and s outh of Mount Yule ( see 4 . 1) .  The 
inhabitants o f  these valleys speak related d ialects , what 
McArthur has ' Kunimaipa ' , and are served by 

A evaluation o f  the c attle development program 
would , of course , involve wider considerations but these lie 
out side the scope of this paper . 
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ects  is developed . 
sys tematic collection o f  data 

task which the DASF and Development 
begun to undertake . The lack o f  any 
this information must be counted as 
the of the cattle 

The future of extension resources in this 
program will affect its progress . 
meat from gras s is a technically difficult 
process and varies on how the costs  of 

this process should be  dis tributed between the 
groups involved at different in time . Some extens ion 

, for , consider that a cattle 
which has received a high of advice and 
decis ion making from outside will need the s ame amount after 
five years as after the first year , if it s is to 
be maintained . The of this is that it might be 
better to let ect participants ' learn the hard way ' and 

extension resources more thinly over a number 
ec ts . Ambit ious p rograms in some areas 

mean of course that such a may be by default . 
In such cases it is  important that the cos ts levied on 

are no t unreasonab le ,  as they can be , 
if are not tailored to ac tual rather 

performance . 

This paper identifies the stages in the of a 
smallholder cattle proj ec t at which financial s train is mos t  

to occur and indic ates the points in the 
to which extension inputs can best be in 

eliminate these weak Technical 
are also derived for use in 

the success of  improvement efforts . Alternative loan 
to those used at are also 

considered in terms of  their effect on the financial 
attractivenes s  of cattle The 

Bank could do a lo t o f  here , as 
by a recent survey of farmers ' attitudes 

extension services (ToVue This showed 
with loan repayment schedules heads the list 

, while lack o f  about 
is cited as ano ther source o f  discontent 

These . sorts of problems with loan-financed 
raise important questions about the role o f  a 
oriented credit agency in the delicate process 
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whom this o f  economic to bene fi t .  
ect 

of money and 
achievement in it sel f , the 

as the Administration , DASF , 
the mis sions ) would such 

that resources  were 
no t inves ted , cattle As far 
ment 
as absorbed a ect 
had been made until the 

this as the 

This view o f  
unit i s  
c an  b e  
economic sys tem whi ch 

in 

as well 
claim progres s  

themselves  
o f  the 

ect as a technical-financial 
• 4 . 2 .  The unit 
between the 

and the economic 
The unit channel s  cash in b o th 

economy for 
outside world .. 

this 
interface .. Other resources may also flow into the unit from 
both s ides and become trans formed into cattle . This paper 
is  concerned with the c ircle in 4 .. 2 :  
the technicalities o f  cattle and how 
these determine the relative o f  flows A and 
B .  It is not concerned with to these flows 
before the unit , that 
contributes money cattle o r  

a 
in 

labelled how the income earned from ect 
, or where and in what 

from F and 

on such 
o f  res ources 

such a definition , 
can be assessed in 

groups themselve s  and may no t 
in terms which can be 

Economist s have 
for 

a 
measured in 

each case . measurement o f  factors in common units  is 
not easy , often for , the 
of a money wage to labour or a money cos t to the use 
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of land taken rent free . These frameworks may no t be very 
some s ituations . We have little idea what 
in wou ld include in a list o f  
and s acrifices and o f  a 
ect as he sees it Some gue sse s c an of  course be 

it s eems very clear , for , that the 
of cattle and more money b ack from the venture 
than was are b o th 

the 

This paper does no t 
from 

definit ion o f  
Ins tead it 

as a minimum condit ion the 
of the proj e ct to repay a 

under standard cre dit 
Since the Bank wil l  not supply credit unles s  it 
believes it has a reasonable chance o f  its 

and s ince there are few any) other s ources of 
finance in the area which could be used to start cat tle 

is to define what constitutes a 
o f  rewards and s acrifices after 

to external creditors have been met .  A 
definit ion o f  the 
cattle ect is 
flows of resources 
cash transactions are considered . 

must 
ect 

as the 

that the non-cashable cattle p roj ec t ,  
very 

There is no 
and the 

a in the area are 

the 

that construction of  and fences involves  a 
of manual e f fort at the but it is not at 

all clear whether , and to what extent , this is 

of 

the who contributed labour in this way as a ' co st ' to 
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bus ine s s  activit ies with income as 
a whole , even there may exis t  no 
inst itutions for handling community finance and any cash may 
in fact pas s into the hands o f  the proj ect leaders to be 
used at their discretion . A valid 
distribution criterion detailed 

to reveal what sort of rewards in what amounts and to 
what individuals or are generally considered to 
rep resent a distribu tion such a exis ts at 

Evaluation o f  the financial 
will , there fore , be based on overall returns, 

on and no t on any distributional criteria. 
This raises problems the of cash flows 
which in act ivities such as cattle with 

lags wou ld appear a �--�� 
consideration . It is not easy to s ay ,  however , whether 

in the area display marked time 
in relation to net cash a 

des ire , in the case o f  those who have borrowed money , to 
repay loans as as possib le . Release from this 

also b rings rilease from 
such b odies as the DASF and the 

involved in credit supervis ion . This 
o f  the period of  indeb tednes s  to 

be included among financial cri teria 
it  should be realized that in the 

with 

, as elsewhere in Papua New 
to repay loans for cattle ects 

money obtained from other activities . It is seldom 
the init ial to the Bank are made 

The role o f  the DASF as a deb t co llector for the 
Bank , in Papua New Guinea ,  has been 

crit icism from DASF o fficers . 

2 The mis s ion stations at Kamulai and 
financ ial clearing houses for loan 
sales for the Kunimaipa-Karuama ects . 

and 

3 
In f act , most cat tle loan schedules drawn up 

the Bank include small 
of $ 50 or so)  in the fir s t  or second year o f  

estab lished with breeders only will 
marketable cat tle . 

(of the order 
operation when 
not yet have 
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criterion for 

cash flows 
att itudes 

about 
Once the burden 
money is it does seem reasonable 

is 
such flows .. 

( and while 
that an 

flow o f  a s ize 

can 
area money now to money 
it mus t  b e  admit ted there are none ; mos t  Goilalan 

be  

are as too tenuously linked to the sector o f  
the economy t o  allow reliable statements about attitudes to 
money to be made , where the sums involved will 
be than most  are accustomed to . 

However , these l inks will 
activities such as c attle p roj ects 
dependence on cash transactions for 

in time , 

as standard o f  

increased 
what will be 

In a context 
o f  economic there fore , the almo s t  
p rospect o f  increas ing mone tization o f  the 
to some extent the use of  the kinds of 
criteria which are fully monetized economies .  
In other words , as for investment 
become availab le so will time 
respect to cash flows become more 

will be u sed here as a bas is for 
financial performance o f  cattle p roj ects 

' viewpoint : 

(i)  the number of  years during which the p resence of  
external debt means ect 

ne t cash flows , which cannot be avoided 
by savings from income earned by the 
p roj ec t , referred to as the ' o f  
indeb tednes s ' 

( ii)  the internal rate o f  return and 

S ome anthropologis ts with whom I have this think 
that., with respect to money f lows in sub s is tence-based 
communities , there is  often very lit tle evidence to 
the economis t ' s  usual time 
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These 

The 

the 
over 

are intended 

The PEI is meant 
inferred d iscontent 
financial o f  
t o  the 

from other 

summed 

different purpose s : 

with 
due 

money into the several years and repay 
creditors at the t ime will make 
unenthus ias tic about the 
its  

a 
is  measured in time 

o f  money 
to which 

a 
stretched 

However , DASF and 
for no 

Karuama 

this 
to  

It 

the 
investment in 

due to the demands 

in 
res ources obtained 

Inves tment the 
income to ano ther use , is a 

it is to s ome extent 
cash flows 

investment 

I f , in 

to ask 
and 

ect means that 
it cont inues  t o  drain away cash earned from o ther 
activities  as  cof fee 

of the los ses and 

2 Another unattractive that 
ect are 

demonstrate to o thers that 
will not in 



road , s ay ,  the first  or second 
of it s l ife , then this can b e  a s  
sub sidi zation . 
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( ii )  The purpose o f  is that 
o f  u sed measure o f  
both economic and financial ec t , 
and is a favoured criterion o f  the World Bank and 
IDA which lend money to the Bank for 

here as a 
o f  a rate 

' s  
return on 

accustomed to to in 
ceremonial transac tions . 

The NPV is the mos t  useful measure 
o f  cattle 

The 
a rate o f  return index 

for inves tments whi ch result in 
net c ash flows in earlier years and then 
net cash flows in later years 

1 
the IRR as a c riterion .  

An 8 per cent discount rate i s  chosen as the 
cos t  o f  t o  Goilalans . This is 

the minimum annual rate o f  interest which 
will be to shareholders in the New 
Guinea Inves tment A minimum investment 
o f  $ 100 is all that is from any individual 
or group and it would not be difficult to 
share among in the Goilala . 

The use o f  these criteria is dis cussed later . 

This will b e  o f  
the modest  NPVs shown 

s ome o f  the The of 
course , will tend to with the PEI . 
2 

Investment in and loans  s oc ietie s  
are limited t o  those Goilalans resident in Port , so 
that the interes t on 4 per cent per 
annum) would be a less realistic cost to as sume for 



The 

will be 

breeder 

c onsis t s  
o f  between 1 . 5 and 

off  with wooden and barbed 
subdivided internal fences 
c ru shes and s ome have small 

for new 
to 

as 

hillside 
breeder , fenced 
1-1 auu v ..... n. may be 
have pen s and 
welL 

At , bulls are rotated around the 
about three months on each to increase the 

o f  bulls until there for every o f  
acent ec ts . calves and young heifers 

from s teers , heifers of the bull , is an 
es sential for that all 

should be subdivided into  two areas at 
leas t or four subdivisions are needed 

a 
for treatment 

the mountains . Other s tock 
DASF herds at Kamulai and 

, c attle for 
coas t  but now can go to the new 
from which the meat is flown to Port  

Bank loans 
are held for a 

then walked up to 
from mis sion and 

Until 
d own to the 

at 
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Management problems on the Kunimaipa-Karuama proj ects . 
Where low standards o f  technical performance occur , they can 
usually be attributed to one of the following factors , or a 
combinat ion of  them : 

(i)  proj ect participants ' lack of  knowledge of beef 
cattle production ; 

(ii)  too few vis it s by extens ion workers due to the 
inaccessib ility of p roj ec ts  and their dis tance from 
base ; 

(iii ) lack o f  bulls availab le for breeding ; 

( iv) specific physical condit ions , copper 
' deficient ' pas ture and rough terrain ; and 

(v) the different obj ectives with regard to the proj ect , 
o f  proj ec t participants and the deve lopment 
agencies . 

These fac tors manifes t themselves in a number of specific 
p roblems , the mo st important of  which are listed below .  

( i )  Once the first area of p as ture has 
off p roj e ct participant s are of ten 

reluctant to fence off further areas despite 
increases in the number of cattle carried on the 
proj ect . This is partly due to a real lack of  
understanding about the relationship between stocking 
density and nutrient intake , and p artly due to the 
importance attached to possessing cattle per se 
relative to  that attached to fattening them for 
eventual sale . The effect of overs tocking is s teady 
deterioration in p as ture quality and hence reduction 
in feed supplies . 

( ii )  Poor quality pasture .  In few cases have the more 
nut rit ious non-indigenous pas ture species availab le 
b een properly estab lished in the paddocks 
extensive p lant ing . It is more c ommon to find that 
only a small area has been p lanted , the remainder 
ignored and left under it s original flora . The 
vegetation is of ten burned off in the traditional 
fashion and unless  this is  closely followed by the 
planting of s tylo or s omething s imilar , bracken will 
quickly take hold and be very difficult to eradicate . 
Again the reason for this s ituation is p robab ly a 
comb ination o f  a lack o f  app reciation o f  the need to  
up grade pas ture quality and relative indifference as 
to whether the cattle grow quickly or 
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(v) 

At the 
fifteen 
bull .. 

welL 
were almost 
before arrival 
heifers 

steers on 
ab le age .  In s ome cases  

not  reached 

heifers which 

young 

and 
timber which 

increas es the 

as 
small 

because the cattle 
a 

condit ion due to 
reasons are more 

nu trition but in others the 

may 
of cattle on the 

identified 

carry c attle 
exacerbated 
enter the sys tem 
bulls 1 

d o  not 
advice 

should 

time of  the survey , 
ects in the 

be 

For , ec t 
maintain the number 

each animal is 
� ��� � � ru t of  an individual 

o f  
to 

calves 
o f  

summoned in time .  
may be  missed if 

on heat .. 
s tock may occur 

one out of 
carried a 



(vii) 

because the 
unnoticed 
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o f  nutritional s tres s  go 

Certain 
the copper 

copper 
deficient diet most  seriou s  for young c att le 
which may be weakened as a result . At 
present , the effective treatment appears to be  
direc t  ection of  copper at  intervals , 
but research into the Other 

the 
but this has 

, the extent to which these 
will d iminish in the next few 

of the size of  the extension 
into ects , the rate at which 

to learn from , demonstration and direc t 

is , 

are ' converted 
favoured the 

the rate at which ect 
motivated ' ) .  Since 

learn will it self be 
a function of the number o f  

workers and the of the 
clear that the extension 
will be a crucial factor 

extension 
, it is 

cattle ects 
technical 

DASF field s t aff are in short at and the 
s ituation is to worse rather than 
the next four or five years , until the 
from institutions has up with the demands o f  

An ind ic ation of the o f  the mineral nutrition 
in the area 

held discussions in 
free o f  t o  
c attle which had d ied year . 

Bank and DASF 

, the outcome o f  these discussions was not known . 
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s t ruc ture 
The model 

the above factors 

cattle and the 

consists of two sets of  

from 
second g roup of  5 . 1 ,  nos 
determines the financial the 

o f  

the received for these outflows to costs incurred in 
the ec t .  

The model shown 

ec t , that is , no heifers are 
all those survive until 
retained as b reeders or 
s imulate a s ituation where 
herd at a certain s ize and 

s o  
age are assumed to b e  

b reeders . In o rder to 
ect stab ilizes it s 

off  heifers 
which are to 
need to be made to this b asic model . 
shown in 5 . 2 

It will be noticed that there are no feed-beef 

are 

in the models . This is 
pres sure o f  s tock numbers on 

can b e  s imulated the 
ways : 

The variab le cos ts for 
them . ,  associated with the different 
cattle c an be  Thus 

can b e  
cost s  to b e  

o f  cattle on 
cos t s  ass ociated with 
age and in 

will have the s ame result , when sub tracted 
from the , as would be  

in average 
inc rease .. 



values for all 
of  

defined 
and in 

variab les 

each 

c ircums tances 
��gau.v� � , to shifts 

s imulated 

for 



163 

, the estimation involved the b ackwards 
from to the date o f  proj ect  es tab lishment , o f  c attle 
inventories and flows for e ach ec t .  In nearly all c ases , 
the survey o f  s to ck numb ers , records kept 
the DASF and Mis s ion relating to  years , and ect 

' recall of stock , b ir ths , deaths and 
turn-offs were in good agreement . For one ect ,  however , 
it was to build up an historical 
consistent with data from these d ifferent sources ,  s o  it was 
excluded from the calculations . The average age o f  the 

proj ects at the time o f  the survey was about f ive 
years . On the o ther hand , the Karuama ects  have b een 
estab lished rather too to allow technical data from 
them to be used with mu ch con fidence .  

Base ( including interest rate ) relate to the 
1970-7 2 , when mos t  o f  the Karuama ects were set in 

The s imulation model is u sed here to 
behaviour of  the ' average ' 

under different conditions , in 
order to answer its 
financial p rospects . 

What level of  technical be 
and what is the minimum rate of 
any) from the level which 

What form o f  credit 
ect ? 

What 

How are the answers to 
altered by changes in 

is best  for the 

should be 

to 

Though the b ase  technical in 
the model are es timated from Kunimaipa data only 

about initial s tocking levels and es tab lishment 
costs reflect the Karuama situation more . This is  because 

ects in the latter area are all Bank-
financed (cf . the Mis sion-initiated the 

, which makes their financial more 
relevant to an analysis of future developments . 



DASF intends 
Markham 
and the 

all 

many 
In many cases , 

have been 

will receive 

will be 

it s 

would 
is  
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area,  

extens ion services .  
and the relative o f  many 

mean that management 
in anticipation o f  secu lar 

and e conomic variab les . 

is 
produ ction for 

as , for 
volatile with 

role as 
New 

to inc rease , 
is als o  

I t  i s  the essence o f  the s imulation approach to 
that no s o lution is 

The method is either the sys tem 
has such a complex s t ructure that the 

of ob taining comprehensib le answers can be ruled out , 
or because the condit ions under which an s olution 
c an be  ob tained are a too of real world 

for the answer to be useful . In this c as e ,  the 
It thus appears a more fruit ful 

examine the changes in cat tle proj ect s '  
which can b e  expected under a ' realistic ' range 

of  technical conditions , than to solve for a set 
of conditions which would the if 
such c onditions No such solu tions are 
therefore looked Ins tead � the obj ective to 
those circumst ances (production 
and which would 

financial 

to 
�- � ���& �� •. � , for , rates 

o f  technical p roduction coefficients 
in order to growth rates  in 

annual income . Substantial modi fication would be 
, however , to solve for time paths of technical 

given a constrain t  in the form of net 
value . 



future 

To avoid 
s tock will 

heifer-in-

deaths p er head 

f irst 

once 



Proj ect p art ic ipants 

Al . Ini t ial s t ock* 
(hei fers , stee rs , cows ) 

A2 . Space 
( land are a for proj ec t )  

A3 . Labour I 
(const ruc t ion and 

maintenance of yards 
and fences)  

A4 . Lab ou r  II 
(up grading p asture ) 

AS . C apital works and 
equ ipment** 
(yards , fence s ,  tools ) 

A6 . Nut rit ion I 
(mine ral licks , vege
tab le s , unimproved 
p astu re , wate r) 

A7 .  Stockmanship I 
( care and at ten t ion 
given to s t ock b ased on 
t rad it ional knowledge 
and in tuit ion) 

AS . Trans port and 
market ing I 
(con tribut ion t owards 
live f reight cos t s , 
lab our on d rive s )  

Table 4 . 1  

Input s supplied by 

Development agenc ies 
( initial ly ) -p roj ect  
p art ic ip an t s  ( later) 

Bl . Bu lls 

B2 . Management 
(maj or de cision 
making ,  planning , 
re co rd ing and 
ac coun ting) 

B3 . Nut rit ion I I  
( improved pastu re , 
special 
supplemen t s )  

Development agencies 

CL Veterinary 
( specialized know
ledge and t re atment , 
area pest  and 
dise ase c on t ro l )  

C2 . Transport  and 
market ing I I  
( subsidy o f  l ive 
fre i gh t  costs , 

s ales 

B4 . Sto ckmanship I I  C 3 .  and 
( specially acqui red 
knowledge of cattle 
husbandry p lus 
prac t ice in its  
appli cati on ; use of  
p atent vete rinary 
aids ) 

* The re may be an e lement o f  s ub s idy ( i . e .  cost  to the development agencie s )  
involved in s ome c ases o f  ini t ial s tock p urchas ing .  

* *  The Mis s ion also supplies much fen c in g  wire f ree o f  charge t o  proj e c t  
partic ipant s .  

*** A small cost b o rne b y  the p roj e c t  p ar ticipants ( slaugh te ring levy) is  
ignor�d for the purposes o f  this t ab le .  



1 .  

2 

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

Table 

CBR BMR 
(Cal f / ( Breede r 

b reeder ratio) mortality rate ) 

Aggregate ratios 

Upper Kunimaipa 0 . 29 0 . 1 3 
p roj e c t s : f rom 
e s t ab l ishment (n=l4)  (n=l4 ) 
d ate to J anuary 
197 3 

Karuama proj e c t s : 0 . 19 0 . 0 8  
f rom e s t ab l ishment 
d ate to J anuary (n=l2 ) (n=l 2 )  
197 3  

Upper Kunimaipa and 0 . 24 10 
Karuama proj ects : 
f rom e s t ab lishment (n= 2 6 )  (n= 2 6 )  
d a t e  t o  J anuary 1 9 7 3  

Upper Kunimaipa 0 . 5 1  0 . 22 
proj ec ts : J anuary (n= 7 )  
1973  t o  J anu ary 1974 (n=7 ) 

0 12 
(n=6 ) 

Karuama proj ec t s : 0 . 29 0 . 08 
January 197 3  t o  
J anuary 1974  (n= 9 )  (n=9 ) 

Upper Kunimaipa and o .  34 0 . 1 2 
Karuama p roj ect s (n=l6 ) 
J anuary 197 3  to (n=l6 ) 
J anuary 197 4  0 . 09  

(n= l S )  

Upper Kunimaipa o .  31 0 . 1 3  
proj ec t s : f rom (n=12 ) (n=12 ) 
e s t ab l ishment d ate ( s=O .  2 4 )  ( s=0 . 14 )  
to  J anuary 1 9 7 3  

Upper Kunimaipa and o .  37 0 . 12 
Karuama proj ec t s : (n= 16 )  (n=l6 ) 
J anuary 197 3  to  ( s=0 . 36 )  ( s=0 . 18 )  
J anuary 1974  

n = s ample size  

s s t and ard deviat ion ( about an a rithme t i c  me an )  

NBMR 
(Non-breeder 

mortality rate ) 

0 . 12 

(n=l4)  

o . os 

(n=l2 ) 

(n=2 6 )  

0 . 06 

(n= 7 )  

0 . 09 

(n= 9 )  

0 . 07 

(n=l6 ) 

0 . 15 
(n=l2 )  

( s=0 . 18 )  

0 . 10 
(n=l6 ) 

( s=0 . 20 )  
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The c alving ratio measures the rate o f  of  new 
animals from a fixed c ap acity to produce ; it is a compromise 
index of the abortion rate among hei fers-in-calf and 
cows on the one hand and o f  the interval and 

rate for cows on the o ther . It is  no t 
pre cisely this from the 

data.  Cows not always be 
any from heifers which 

their fi rst  cal f , nor was it clear 
which females were of  age and had been run 

with the bull its last stay on the ec t . l 
app roximation o f  the ratio could therefore b e  

an 

c alculated : the ratio o f  the number of  b irths to the number 
of  females of  age . The of  
' b reeder ' - females which ..;....;...;.---;;;:..;.;... 
herd is therefore the 
rat io ref lects not rates , 

the are a ,  

the interval , but als o  the likelihood o f  a 
mated once it at tains age . Given the 

o f  the bull supply cons traint on in 
this ratio is in fact a use ful indicator o f  

In relation to 
had s imply to be 

(3)  and (4 ) , the age of cows 
in many c ases , on the 

ects , and no to 
growth of  stock and feed intake were 

The f ollowing are there fore used here to 
measure t echnical performance : 

( 1 )  calf / ' breeder ' ratio (CBR) , the ratio of  births 
to  the number of b reeders at the 

of the period (January survey 
as the ratio of b irths the 

year to number of animals clas sified as 
cows and half the number clas s ified as heifers 
at the o f  the year (DASF December 

/January 197 4  survey , that is , 

CBR = [ 

or 

CBR [ (Ml+Fl)  I 

, where Ml , Fl and B are as defined 

DASF the sam� 

] 





1 7 1  

are n o t  run with the bull) . 1 These p arameters indicate : 

(1)  the care and attention g iven to s tock , the 
level of  nutrition , husbandry skills and 
veterinary expertise availab le ; 

( 2 )  the s tand ard o f  b reeding management ; and 

(3 ) the possib le existence of  special environment al 
factors ( such as pas ture containing non
availab le copper) . 

The AFC reflec ts : 

( 1 )  the of bulls for b reeding ; 

( 2 )  the extent to which immature females are 
apart from bulls ; and 

(3 ) of  b reeding to calf) 
by proj ect par ticipants . 

The ATO indicates : 

(1)  the average rate o f  among non-
b reeding stock , which is largely determined by 
the leve l of nu trition ; 

( 2 )  the for deciding when s tock are ready 
for turn-off ; and 

(3 ) the views of proj ect p articipants regarding the 
merits o f  maintaining l arge numbers of s to ck on 
proj ects as opposed to disposing of  
numbers o f f  them. 

(Before the slaughterhouse at Tap ini was cons tructed in mid-
197 3 ,  market ing facilities were also a facto r . Slaughterab le 
s teers had to  be ret ained on p roj ects until a sufficient 
number had accumulated to warrant arranging a drive to the 
coas t . ) 

Tab le 4 . 2  shows parameter values for the Kunimaipa-Karuama 
proj ects . The ls t ,  2nd , 3 rd and 6 th rows relate to  data 
collec ted during my January 197 3  survey , while the , 5 th 
and 7 th rows relate to data collected by the DASF ( from the 
s.ame proj ects included in the January 19 73  survey) during 

The correlation between BMR and NBMR in the Kunimaipa is 
signific ant at the 10 per cent level ( r  = 0 . 53 ,  n = 

Thi s  implies fac tors affecting the health of  all s to ck 
rather than j ust breeding stock are mainly respons ible for 
the 



December 197 3  

The 
over all 
the sum of all 

ec ts  The 
and their standard 
are included to  

The 
considered 

as 
up to 19 7 3  
divis ions 

have 

in ....,. ,..,, .,,.. 'II" . ..., 

and Karuama shown the e arlier survey are real 
reflec t the fact that the cond ition of s tock on the more 

est ab lished ec ts has les s  time in 
which to deteriorate 

Tab le 4 . 3 compares the earlier 
values with those which Vudal 
its students to 
Guine a  
officers in 
achieved on 

The size for 
that u sed to e s t imate 
were excluded from the 
to be correlated with each 

2 Personal communication 

3 
Personal communic ation , J 

of ficer Port 

recommends  
New 

which some DASF 
like to s ee 
the 

is smaller than 
three 

the 



Tab le 4 . 2 ,  AFC and ATO 
the latter 

gues ses about the s ituation as it , 
based on what information could be ob tained the 
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field observation and discussions with DASF 

In relation to  the Vud al � �,�� A. - U , which are 
ref lect field conditions , the CBR appears 
while the rates seem very If the overall 

proj ects are 
that c onsiderable improvements in 

be needed to meet the development ' definition 
technical p erformance . It is also my 

that , on technical , there is 
b o th the b reeding and 

a cattle 
Tab le 4 . 1 are 

(as 
when amounts o f  these 
cattle . The purpose of  this t ab le is to 
measures intended to improve the technical 

cos t to 

cattle ects fall into two 
for those 

low total 

o f  

of  
more 

to tal 

Measures aimed at 
are first o f  all 

simple to understand and 
and hence do no t demand 

It should be no ted that in the AFC 
which are to 

��-

age (when applied in 
needed to eliminate 

Table 4 . 4  

females are not 
2 

cos ts incurred by the and non-
costs  in general are not considered in the 

in this paper , it is nevertheless useful at this to 
in terms of  their to tal cost 



0 



Tab le 4 . 4  

The main determinan ts o f  the technical p arame ters o f  beef p roduc t ion 

H 
H H 

,.!G rJl (,) ,.!G 0.. H 0.. 
rJl 0 H H .,..; H H .,..; 
µ µ 0 ..c: µ ..c: :;>., 
;:l rJl H ::;:: r::J rJl µ r::J r::J rJl H 
0.. H H 0 m H � 0 m Cil 
i: ..-i .-1 .,..; 0 .,..; i: 

H Cil H H Cil µ ] 0.. (J) µ ] •r-i .,..; QJ ;:l ;:l µ .,..; rJl rJl 00 .,..; H 
µ (,) 0 0 ·r-i H u i: .-1 Cil H (,) (J) .,..; Cil � ..0 0.. µ 0 Cil .-1 m µ 0 µ 
r::J 0.. Cil Cil ;:l µ H ;:l ;:l +.J QJ 

P ar ame t e rs H [fl ,_:i ,_:i u z [fl E-< r:t:l ;:2::! z [fl :;:;.. 

C al f / ' Breede r '  :x: :x: :x: :x: :x: :x: :x: 

' Bree der ' mort ality :x: :x: :x: :x: :x: :x: :x: :x: :x: 

'Non-b reede r '  mor t ality :x: :x: :x: :x: :x: :x: 

Age at first  calving :x: :x: 

Age at t u rn- o f f  :x: :x: :x: :x: 

X indicates that use o f  more of the input (column) pe r head o f  catt le will result in an 
improvement in the corresponding parameter ( row) . ( Fo r  s ome input s , this clearly only 
app lies if t he input is added in comb ination with extra supplies of o ther inputs s uch 
as L ab ou r  II and Nut r it ion I I . ) 
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extension 
2 

However ,  
that their 

wil l  

I t  is true 
may be 

i f  have 
into  a cattle

the 

nil 

the 

to be 
and 

Brahman cattle is 
after the 

in the CBR 



more intensive application 
services  will account for the 
extra costs borne by the 

( c) 
information 
function which 
on c attle 
o f  

the development 

in technical 
which would 

able to  
therefore not 

and determine 
in cattle 

There are , however , other important ques tions 

no 

c at tle proj ect economics which h ave not b een answered . 
In , it is not known what levels o f  technical 
performance must be attained before ects become 

viab le .  The comparison o f  model 
assume different parameter values will 

In the field s ituation , 
will not be  ins tantaneous but 

several years to move towards s ome final 

which 

in 

s imulation model used here this 
so  as  to  determine the financial 

o f  process , 
cattle 

ects  which are continuous in their 
average levels of technical 

Of the ects in the 
and Karuama census d ivis ions DASF 

in December 197 3 /January , only three had used licks 
s ince 

2 This will be true for the maj of  which 
use of a comb ination Where 

is involved ( for , a copper 
, the response may be very 



Path 1 

values 

Path 3 

4 

level o f  use 
in half the 
and 

' 

ec tive 
in the 

e s timates as a 

maintained 

illustrate the financial 

rates 
increased 

results  
2 

difference 
Values for 

See 
o f  

4 4 has no 

as a desirab le 
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in ATO and AFC , three will be 

Path A: no in values , the 
as sump tions for 

4 . 3 , colunm 
Kunimaip a ects 

a guide to  b ase 

Path B :  in p arame ters , s o  that the AFC i s  
reduced to 3 2 - 1 / 2  monthsl and the ATO to  
months within five years . 

Path C :  an AFC o f  months and an ATO of 
months is maintained right from the s tart . 

Time for these p arame ters follow from assumed linear 
t rends in the proportions o f  the different age groups 

to b reeder inflow and turn- of f . This re flects 
the bel ief that the improvement s involved more on 

proj ect ' att itudes to the 
of stock numbers than on using inc reased 
s carce Appendix 4 . 5 ) . 

(e)  
from 

ects  are assumed t o  
es t imated o r  

assumed from 197 3  Upper survey results 
in the c ase of  p arameters BMR, NBMR, AFC and ATO . For the 

however , the position is different . It the aim of 
the DASF and Development Bank to  s tart ects off  in the 
Goilala with in-calf heifers and it is common for the 
init ial stock to come in b atches . It is therefore assumed 
in the model that s ix in-calf hei fers arrive on the new 

ec t in year O ,  followed by another s ix in year 1 .  An 
overall c alf  b irth-survival : cow ratio of  65 per cent is 
as sumed for these animals and their This i s  

(ii)  

( a) 
relevant to 

calving percent age of 69 per cent 
o f  12 per cent)  which seems a 

to expec t  from heifers bulled before 

main considerations 
for cattle ect  

These s omewhat curious-looking f igures follow from the 
assumpt ions made about the proportions of heifers-in-cal f 
and slaughtered f atstock that come from the various age 
group s . 



1 80 

.1 3 

. 1 1  

.09 

.07 

- - B M R  

---- N B M R  

.05 

0 

Average a n n ua l  
c a l f /  breeder ratio 

.75 

.65 

.55 

.45 

0 

4 .  3 .. Time 

Path 1 

Path 1 ( N B M R )  

P a t h  ' M '  

4 6 8 1 0  1 2  

Path 3 

4 8 1 0 
Years 

of technical 
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are : 

(1)  whether 

) 

continue for a 
should be s t ab ilized 
this is a 
run s t ab ilization at a lower herd s ize 
will release more hei fers for at an 
e arlier date , but the level o f  turn-off will 
be for the herd stabilized at a later 
d ate ; 

for bee f  or as stores 
breeders should be the ec tive ; 

off  will revenue 
ect earlier but at a lower rate per 

than would be ob tained off  

(3 ) what the b reeder rate should be ; if 
relative to 

heifer may p ay to 

(4)  whether herd should be 
or whether 

the init ial 
should be 
ects 

The s iz e  of  stab il ized herd to aim at will on the 
availab ility o f  land , lab our and for the cons truc tion 
o f  new p addocks . , there is of  land 

suitab le for c at tle 

reached without 
1973 survey in eleven 
out o f  considered that the presence o f  

would have to  extend the 
area the 
cycle . Lab our and c ontribut ions of cash are 
contribut ed by if  the c attle 

about 
in two cases .. 

the of  
the 

and ect land 
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..... .. L .............. .... money .. 
response , however , 
influenced in their answers 
o fficers , not to ment ion 

' from outside 
numbers are the 
c ases have little hesitation 
further 

stock for s ale 
in 

new 
in the future , 

here 

A lower limit the 

s o  

an d  environmental fac tors , 
is a matter of 

A 
herd 
mean 
s ituation 

ects , the 
would 

) , but the 
this answer noted above 

s ituat ions 

to this 
b een 

DASF 

new loan for 
loan has been 

considered in 

will be determined 

� �� � � ��& �. � , s ince in a 
has not grown , the 

the financial 
On the 

The 

a ec t does no t 
initial establishment 
fur ther inves tment 

where the herd does grow 
stab iliz ation will be considered at two 
alternative levels , at 
fifteen and b reeders Both these 

inves tment in new 



Investment 
not stock .. 

Both the 
b oundaries 

) The 

Given these 
p as ture nut rient s 
on the ect the 

can be c alculated 
It should be 

this 
the first five 

is b ased 
s ize of twelve-breeder 
fact that 
b arbed wire 

have s quare 

than the 
fence will 

levels over 

the average 
area and the 

rolls of  



deteriorate .. 

out in 
investment decision 
construc tion o f  new 
less 

over
exten t 

above this 
would 
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00 per head 

10 00 per 

5 5  per head 

Barbed wire $ per roll 

L per b reeder 
per non-breeder 

8 00 per 

annum on 

for $ 7 1  

d ressed carcase 5 5  per 
c ows 

3 received $ 15 00 per head 
which 

Price for s teers $ 00 per head 

It is current for 
stock movement within this is a s tandard 
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Y e a r  o f  
p roj ect  l i fe 

0 

1 

2 

3 

4 

s 

6 

7 

8 

9 

10 

11 

12 

plus -

year l** 

T ab le 4. 7 

Total t ranspor t  Othe r 
charges for  e s t ab - costs 
l ishment s t o ck ( $ )  ( $ )  

7 5 . 30 5 . 56  

7 5 . 30 

15 . 00* 

lS . 00 

15 . 00 

15 . 00 

15 . 00 

15 . 00 

lS . 00 

15 . 00 

paddo ck 
area 

expansion 
cos ts*** 

* assumed cost per annum o f  rep ai rs t o  fencin g .  

Loan 
repayment 

( $ )  

50 . 00 

50 . 00 

S O . DO 

2 60 . 00 

400 . 00 

400 . 00 

706 . 00 

** for criteria determining the t iming o f  new inves tment s ee p . 184 . 

Total 
( ro unded t o  
neare s t  $ )  

81 

125 

so 

so 

2 60 

41S 

41S 

721 

1 5  

15 

15 

lS 

15 

paddock 
area expan-
s i on cos ts 

+ ' othe r 
cos t s ' 
where 

appli c ab le 

* * *  at $ 1 20 per kilometre o f  ext r a  external fenc ing and $90  per  kilome t re 
o f  ext ra int e rnal fenc in g  ( see Appendix 4 . 6 ) . 



Loan f rom Deve lopment Bank 
to p roj ect parti c ipants 

12 in-calf hei fers @ $ 100 per head 
Total $ 1 , 200 

15 rolls of b arbed wire @ $ 12 
T ot al 

1 c on signment of seed o f  s uperior  
pas ture s pec ies 

Total $ 10 

Total value of loan $ 1 , 3 9 0  

[ repayed @ 6 % p . a. over years 1-7 ] 

roll 

Tab le 4.  8 

p roj ect e s t ab li shed with 12 b reede rs 

I n p u t s p u r c h a s e d 

Proj e ct part i c ipants 
direct ly 

Transport and quaran t ine o f  in-calf 
heifers @ $ 12 . 5 5 per head 

b y 

Total $ 150 . 60 
(years 0 and 1 )  

Tools , fencing materials o ther than 
wire � mineral licks 

Total 
( year O )  

$ 5 . 56 

Mater ials for repairing fences , ext ra 
seed and mineral lick s  

Veterinary expenses 

Tot al $ 15 . 00 
(years 5 - 12 ) 

per b reeder $ 1 . 50p . a .  
p e r  non-breeder $ 1 . 3 8p . a . 

( years 0-1 2 )  

Materials for paddock expansion 
(year 1 )  

}tissi on and given f ree o f  
charge t o  proj ect p articipants 

3 rolls o f  b arbed wire @ $ 12 per roll 
Total $ 36 . 00 
(year 0 ) 

Tools , fencing material o ther than wire , 
mineral licks 

T ot al $ 1 2 . 00 
(years 1-4 )  



is relaxed and 
results t o  variations 

examined 

Year 

Year 1 

Year 2 

Years 

area 
construc ted 

first calves 
0 ) second 
Breeder 
Non-breeder 

second bat ch 
arrived in 
0 
Year 1 

It should be noted 
from the 

T ab le 4 . 9  summarizes the 
s imulations and values f or 

fixed for all years 

earlier 

for 

arrive .. 

ratio 

which 
ratio o f  
arrived in 

ratio o f  0 
o f  0 .. 

ec tions 



Tab le 4 . 9  

P arameter 

1 .  Dres sed c arc ase we igh t  of f at s teers 
and he ifers 

2 .  Dressed c arcase we ight o f  cull c ows 

3 .  Non-breeder mort ality rate (NBMR : 
p arameter in Append ix 4 . 1) 

4 .  Breeder mort ality rate (BMR : b
4

) 

5 .  Calf /b reeder ratio (CBR :  b
6

) 

6 .  Breeder cu lling rate (b
5

) 

7 .  Proportion o f  age g roup in year 
t_ 1 

used for b reeding in year t 

female calve s , < 1 
hei fers , 1 < 2 y rs 
he ifers , 2+ yrs 

8 .  Proportion of age g roup in year 
slaughtered for beef in year t 

non-breeding stock ,  1 < 2 yrs (b
7

) 
non-breeding s to ck ,  2 < 3 yrs (b

8
) 

non-b reed ing stock , 3+ y rs 

9 .  We ights  for appo rt ioning variab le cos ts : 

calve s (b
9

) 
non-breeding s t o ck ,  1 < 2 yrs (b

10
) 

non-breed ing s tock , 2+ yrs (b
11

) 

Value 

220 kg 

227 kg 

0 . 12 

0 . 13 

0 . 69 
0 . 50 

o . ooo 
0 . 050 
0 . 07 5  
0 . 100 

0 . 25 
0 . 66 
1 . 00 

0 . 5  
0 . 5  
1 . 0  

0 . 16 
0 . 40 
0 . 44 

191 

1-12 

1-12 

1 , 2 , then v aries 

1 , 2 , then varies 

1 
2 ,  then varies 

1-6 
7 
8 
9-12 

1 , 2 , then varies 

1 , 2 ,  then varies 

1-12 



o f  
denoted 

shown in 

years 

at the 

from 
above 

discount 



193 



19 4 

Tab le 4 . 10 

Culling 
Year of NPV IRR PEI rate (at 

equilib rium) 
lst  culling 

y r  9 y r  1 2  y r  9 yr 12  
( $) ( % )  (yrs ) 

0 . 10 7 14 . 6  1 1 . 4 14 . 7  15 . 4  112 11 5 

0 . 16 6 12 . l  7 . 7  20 . 0  20 . 9  147 12 5 

* See App endix 4 . 6  for details . 

** S tee rs , hei fers  and cul l  cows turned-off  as a p roportion o f  total s tock number 
numbers . 

Tab le 4 . ll 

ATO AFC S teer % NPV IRR PEI 
(yr 7 :  (yr 7 :  equivalents turn-off  

( $ )  ( % )  (yrs ) 
months ) months ) (yr 7 )  ( y r  7 )  

3 8 . 5  3 8  1 7 . 3  10 . 3  -204 1 5 

29 . 5  3 8  16 . 3  12 . 4  -60 6 5 

3 8 . 5  3 2 . 5  1 7 . 9  10 . 5  -140 4 5 

2 9 . 5  3 2 . 5  1 7 . 0  12 . 7  4 7  10 5 

Table 4 . 12 

Rate o f  change 
S teer % NPV IRR PEI 

turn-off 
in C BR 

(year 12 ) ( $ )  ( % )  (yrs ) 

zero : Path 1* 1 1 . 4 15 . 4  -204 1 5 

Path 2 2 7 . 0  14 . 0  4 5 8  19 5 
to 0 . 69 over 

years 3-12)  

Path 3 30 . 7  14 . 1  706 2 3  5 
to 0 . 6 9 over 

years 3-7 ) 

* See pp . 1 78-9 , Fig .  4 . 3  and Appendix 4 . 4  for de tails 



Table 

rates without any 
situation . The s lower o f  reduction in 

an in the level o f  technical 
which is j us t  sufficient make the 
attractive , if the external 
Gains from 
as the 
above 

Tab le 

and 
then the financial 

as indicated in Table 4 14 
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Table 4 . 16 

A .  

CBR : 0 . 3 1  t o  0 . 69 over years 3-12 
BMR : 0 . 13 to  0 . 05 over years 3-12 
NBMR : 0 . 12 to  0 . 0 5  over years 3-12 
other parameters remain unchanged at year 2 values 

Numbe r  
New 

Aver age 
of S teer % 

inves tment 
annual net NPV IRR PEI 

b re eders turn-o f f  
in year 8 

revenue 
( $ )  (% )  (yrs ) (year 12 ) yrs 7-12 

yr 8 yr 12 ( $ )  
( $ )  

1 6  2 2  48 . 4  13 . 2  230 499 7 7 4  2 3  5 

16* 16 3 9 . 1  19 . 8  145 6 4 8  1 , 2 28 2 9  5 

* b reede r  numbers s tabilized in year 8 

B .  Technical Eerformance assumEtions 

CBR 
BMR as for A above 
NBMR 

ATO : 38 . 5  to 2 9 . 5  months over years 3-7 
AFC : 3 8 . 0  to 3 2 . 5  months over years 3-7 
othe r parameters remain unchanged at  year 2 values 

(yr 6) 
15 29 5 2 . 7  16 . 1  258  7 2 7  1 , 15 0  3 4  4 

15** 15 3 1 .  7 25 . 3  114 8 5 8  2 , 0 3 9  40  4 

(yr 9 )  
2 1*** 2 1  42 . 8  25 . 3  164 8 5 7  1 , 93 2  3 7  4 

* *  b reeder numbers s t ab ilized in year 6 
*** b reede r  numb,ers s t ab ilized in year 9 

c .  Technical Eer formance assumEtions 

CBR : 0 . 3 1  to  0 . 6 9  ove r  years 3-7 
BMR : 0 . 13 to 0 . 05 over years 3-7  
NBMR : 0 . 12 to 0 . 05 ove r years 3 -7 
other p arameters remain unchanged a t  year 2 levels 

6 )  (yr 5 )  
2 7  6 0 . 4  1 3 . 3  2 8 9  6 9 2  1 , 3 2 9  2 9  5 

1511 1 5  3 8 . 8  2 0 . 8  144 8 7 3  1 , 96 5  3 6  5 

(yr 9 )  
2 WI 2 1  5 1 . 4 19 . 4  2 4 6  8 2 6  1 , 69 9  3 2  5 

II b reeder numbers s tabi l i zed in year 6 
II# b reede r numbe rs s tabilized in year 9 





N 
0 

T ab le 4 . 17 
0 

Fatt en ing c at t le for slaughter compared with rearing cat t le for s ale as s t o res and b reeders 

Turning s teers & Rate o f  improvement Average annual NPV 
hei fers o f f  as in Steer net revenue ( $ )  at d is count rate 

IRR PEI 
o f  

( % )  (y rs ) 
Store s  & BMR & (year 12 ) 4 % 8% Fat s t o ck 
b reeders 

CBR 
NBMR 

Yrs 1-6 Yrs 7 -12 
( $ )  

,/ - s low zero 20 . 6  -105 33 3 843 458 1 9  5 
,/ s low zero 18 . 4  1 8  3 38 1 , 36 4  9 2 2  4 6  2 

,/ - z er o  s low 2 7 . 0  -123  201 241 34 9 5 
,/ zero slow 2 2 . 2  -33  107 170 60 12  3 

,/ - s low s low 3 9 . 1  - 9 7  648  2 , 001 1 , 2 2 8  2 8  5 
,/ s low s low 3 0 . 7 *  - 3  5 5 6  2 , 185 1 , 4 74 5 0+ 2 

,/ - f as t  fast 3 8 . 8 - 81 87 2  3 , 024  1 , 96 5  3 6  5 
,/ f as t  f as t  3 0 . 3** 20 6 89 2 , 84 3  1 , 97 4  5 0+ 1 

* B reede r numb e rs s t ab ilized at 16 

* *  B reeder numb e rs s t ab ilized a t  15 



T ab le 4 
the average 

when average 



0 



rate 

It c an  b e  seen from 
rate of 5 per cent 

under seven years 
At the o ther 

6 

8 

b reeder 



Tab le 4 . 2 1 

Effect o f  the b reeder cul ling rate 

Rate of imp rovement Culling Over all b reeder Steer No . o f  
% 

in rate leakage r ate e qu ivalent s  b reeders turn- o f f  
N PV IRR PEI 

BMR & (year 1 2 )  
( $ )  ( % )  (yrs ) 

CBR NBMR Yr 6 Yr 12 Y r  6 Yr 12  Yr 6 Yr 12 Yr 6 Yr 12 

s low zero 0 0 . 10 0 . 13 0 . 23 23 . 3  2 7 , 0 11 12 14 . 0  458 19 5 
s low zero 0 . 05 0 . 16 0 . 18 0 . 29 2 2 . 6  2 0 . 5  11 9 17 . 6  642  23  5 

z ero s low 0 0 . 10 0 . 07 0 . 15 2 1 . 5 20 . 6  12 11 14 . 2  3 4  9 5 
zero s low 0 . 05 0 . 16 0 . 12 0 . 2 1  2 0 . 7 1 4 . 8  12 8 19 . 3  209 14 5 

slow s low 0 0 . 10 0 . 07 0 . 15 2 7 . 3  3 9 . 1  14 16* 19 . 8  1 , 2 28  28  
s l ow s l ow 0 . 05 0 . 16 0 . 12 0 . 2 1  2 6 . 6  3 7 . 0  13 16 . 6  1 ,  2 8  5 

fast f as t  0 0 . 10 0 . 05 0 . 15 3 2 . 5  5 1 . 4 15 2 1* *  19 . 4  1 , 69 9  5 
fast fas t 0 . 05 0 . 16 0 . 10 0 . 2 1 3 1 . 8  46 . 9  15 20 16 . 7  3 3  

* S tabilized a t  1 6  b reeders in year 8 

** S t ab i l ized at 2 1  b reeders  in year 9 



a 



N 
N 



.. 

0 

0 



2 0 8  

s ix 
made on 
may b e  is  a 
will lose enthus iasm for a 
los s  in it s years This 

in technical 

The 
is the 

' interes t  

Even i f  i t  were 

the 

results s o  f ar have 
condit ions and 

o f  

shown Tab le 4 . 7 
a twelve-breeder 

the result o f  two 

for out 
to 

the start , such as CBR = 

2 9  5 months and AFC 

ec t  
Bank ' s  money i s  a t  risk 
one 

from 

is , 4 to 5 years of 
money to the 

net c ash f low in year 
2 

The NPV 8 per cent d is count 
would be the IRR over 
income per annum for years 

breeder numbers 
s till be four years 

the from non-
tha t the 
ects in the 

unrealis tic 
a 

ne t cash f lows to 
of t ime the 
, t ied up in 

- o f  different 
This 
for 

s ome 

ne t cash f lows while 
Bank the 

no are due .. 

of such a ect 
and average net 
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current 
creditor 

suit b o th 

Particular attention is 
ects - tho se 

financial results  under the 

extent that at 

o f  

s ituations which have been as sumed for them in 
this paper 

it is not 
countenance 

over no shorter 

a 
below sets out 

While 
would 

the 

' to that in Tab le o f  
an init ial loan o f  at 
interest instead cent 

Tab le 4 

Year 0 1 2 3 4 6 

$ 0 5 0  5 0  50 100 200 3 00 

8 10 11 12  

5 20 0 0 0 0 

The e ffects  o f  such an alternative 
credit  to ects  which will have an internal 
rate of return of 10 per cent or les s  under the 

are illus trated in Table 4 
be seen from this tab le that even where there are no 

in recen t  levels 
in the area , a the rate o f  interes t 
loans would make of 
own 

are 
return become 

In all 



0 
d 



c ases the number 
sub s id ized is 

the 

211 

ect mus t  be 

to  let the loan be 
with 

to set 

into 

, but 
In this section 
of the 
as sumed 

Scheme 1 

in the 
contrast s  with 
where 

involved in 

o f  each 
that 
cash 

due unt il the s ixth year of  the 
while the final is due 

shown in Tab le 4 . 2 7 . 
s chedule o f  Table 7 

in the second year and 
concluded in the 

Scheme 2 

S cheme 3 On the same 
of each 
and 

due when net income from 
in this and 

income is 
is retained 

as scheme 2 ,  

the 
ect 

that 
creditors 



Year 0 1 

$ 0 0 0 

Tab le 4 29  shows the 
financial results of  

0 0 

2 6  selected s ituations 
return of les s  than 30 per 
schedule 4 

I t  c an 

is 
ec ts shown 

s chemes 2 and 3 ,  
ect s  with an IRR 

ments have beneficial effects 

It is now 
annum .. 

S cheme 4 

Year 0 

$ 0 

Tab le 

1 

0 0 0 0 

5 13 0 

Tab le 

arrange-

sixth year the 
due in the 

in Tab le 

10 11 12  

500 550  6 80 0 



Tab le 4 .  2 9  

Rat e  o f  
NPV ( $ )  IRR (%)  PEI (years ) 

improvement Reducti on Breeder Breeder 
in culling numbers 

curren t s cheme scheme s cheme cu rrent scheme s cheme s cheme current s cheme s cheme s cheme 
C BR (N) BMR 

& ATO rate (years 1 2 )  
scheme 1 2 3 scheme 1 2 3 s cheme 1 2 3 

zero zero no ' normal ' 6 -204 (n . f . ) (n . f . ) (n .  f . )  1 (n . f . )  (n . f . )  (n . f . )  5 (n . f . )  (n . f . )  (n . f . )  

zero zero no ' heavy ' 4 -7 9  - 1 2  (n . f . ) (n . f . )  6 MS (n . f . )  (n . f . )  5 1 (n . f . ) (11 . f . )  

zero zero yes ' normal ' 7 -47 (n . f . ) 160 195 10 (n . f . ) 2 9  2 5  5 (n . f . )  0 0 

zero slow no ' normal ' 11 34 ( n .  f . ) 107 9 9  9 (n .  f . ) 2 3  1 9  5 (n . f . ) 0 0 

slow z er o  no ' normal 12 458  532  5 18 506  19 45 3 4  3 0  5 0 0 0 

s low slow no ' normal ' 2 2  7 7 4  848 834 8 2 4  23  45 37 3 5  5 0 0 0 

slow s low no ' normal ' 16 1 , 2 28 1 , 303  1 , 2 8 1  1 , 2 7 4  2 8  s o+  4 2  4 0  5 0 0 0 

( s tab ilized at 16 breeders in year 9 )  

n .  f .  means that the alternative repayment schedule would result i n  a negat ive IRR 

MS means that there is  a multiple solu tion to the IRR 

N 
!===' 
w 



Scheme 5 

could 

one .. 

from s ources close 
the next decade or 
head of  fatstock 

All s imulations 

per cent 

pp .. 

that fat 
220 4 

reflect a situation 
or s imilar nutritional 
s tock . Cows removed 

the poorer 
the better . Hence 



Tab le 4 . 30 

Effect  of alte rnat ive repayment s chedu le s ,  at  one and a half t imes t h e  cur rent rate o f  interes t ,  on p roj ect  performance 

Rate. of 
NPV ( $ )  IRR ( % )  P E I  (years ) imp rvvemen t Reduc tion Breeder Breeder 

in in culling numbers 
current scheme s cheme s cheme s cheme curren t scheme s cheme AFC & ATO (year 12 ) cur rent 

CBR (N) BMR  rate 
scheme 4 5 scheme 4 5 s cheme 4 5 

zero zero no ' normal ' 6 -204 (n . f . ) (n . f . ) 1 (n . f . ) (n . f . )  5 (n . f . ) (n . f . ) 

zero zero no ' heavy ' 4 - 7 9  (n . f . )  (n . f . ) 6 (n . f . )  (n . f . )  5 (n . f . ) (n . f . )  

zero zero yes ' no rmal 7 47 (n . f . ) (n . f . ) 10 (n . f . ) (n . f . )  5 (n . f . ) (n . f . ) 

zero s low no ' no rmal ' 11 3 4  (n . f . ) (n . f . ) 9 (n . f . )  (n . f . ) 5 (n . f . ) (n . f . ) 

s low zero no ' no rmal ' 12 458 2 11 2 14 19 35 25 5 0 0 

s low s low no ' no rmal ' 2 2  7 7 4  5 2 8  5 2 9  23  3 7  3 1  5 0 0 

s low s low no ' no rmal ' 16 1 , 2 2 8  9 8 2  9 9 0  28  45 3 7  5 0 0 

( s t ab ilized at 16 b reeders in year 9 )  

n . f .  means that the alternat ive repayment schedule would result  in a neg a tive IRR 

N 
""""' 
V'l 



Tab le 4 . 3 1  

Effect o f  lower average slaughter we igh t s  on Eroj ec t  fin ancial Eerformance 

d ressed c arcase we ight o f  

Rate o f  improvement 
Reduct ion Breeder in 

in culling 

CBR (N) BMR 
AFC & ATO rate 

zero zero no ' heavy ' 

zero s low no ' normal ' 

s low zero no ' normal ' 

z ero z er o  yes ' normal ' 

s low s low no ' normal ' 

s low s low no ' normal ' 

(stab il ized at 16 breeders in year 9 )  

s low s low no ' heavy ' 

( s teers and heifers : 
(cull cows : 

(steers and hei fers : 
(cull cows : 

2 2 0  .-0 , . .  � �� , • Wl 
2 2 7  1 _ _  ,i.. _ _  _, ,  Assumpt ion 

2 04 ·�0 , . .  ��� , • W2 204 , __ ,i.. _ _  _, ,  As sumpt ion 

Breede r NPV ( $ )  IRR ( % ) 
numbers 

(years 1 2 ) 
Wl W2 Wl W2 

4 -7 9 -189 6 2 

11 3 4  - 9 1  9 6 

12  458  306  1 9  15 

7 47 -69 10 6 

2 2  7 7 4  5 7 3  2 3  1 9  

1 6  

1 , 2 28 9 49 28  24  

16 1 , 0 9 3  8 7 0  2 8  2 4  

PEI (years ) 

Wl W2 

s s 

5 5 

5 s 

s 

5 5 

s 5 

5 5 

N 
I=! 
O'\ 



among the cull 

Table 4 . 31 shows 

average 
at these lower levels 

scale 
hitherto been 

The catt le 

available to ec t 
which may not exist 
does s ome o f  its 

ec ts so that 

out 

2 1 7  

t o  
o f  



estab lishment 
b atches over 

to 

This paper 
from the 
therefore 
are needed 

measures a 
years have been 

present value o f  

initial 

these 

of loan 
the 

as 

in the area 

outcomes evaluated 
The c an 

which 

servi ces  and 
resources 

cent per , the internal o f  re turn 
' cash , the number years 

which the exis tence o f  external deb ts means that the ect  
cannot be 
programs and credit  

the 
selec t should be 
results 

PEI o f  zero 

ec t ' s  
value o f  the assets 

the one t o  
s imulated 

NPV with 

exercises include in the cash 
an e s timate the 

to at date .. This 
is  o ften cons idered necessary 

the 
twice a year .. 



These 
included 

The 

the 
an 
not 

is  derived 
there 
income and 
the las t year 
s ince the 

On a 

value .. 

show how 

the 

in 
conditions 

small or nil 

than 
derived 

as a 
p 



a technical de finition of 
viable in financial terms 

referred to henceforth as the 

ect which can be considered 

Where 

breeder 
the 
reduce s  i t s  

one breeder 

credit 
those 

numbers 
can repay 

ect wil l  be 

s cope for 
a 

aan be 
however , 
b reeder 

its 
in 

but makes no 
would be 

Its 
seven 

also be 
o f  

who were not as 
but who nevertheless contributed cash , 

or land to it . l The survey indicated that in 
mos t cas es such take the form o f  
female calves the s teer calves the 
the owner o f  their mothers .  In very few c ases was 

in cash considered to be Unless the 
breeder ratio is very , total s to ck numbers c annot be  

who would 

of  catt le and 
is  very involved one which 

a short interview .  For 

in 

the cattle were considered to ' �- ��H

group was o f  ten 
who owned the 

their calves well a  

dis tribution 



to  use the rule 
their es tab lishment 
which at leas t 

no t be 

year 4 and 
which have 

should 
0 49 and 

The 
be maintained at the 

where 
r 
a 

13 

n 

is 
is 
is  
is 
is 
is 
to 

have occurred 

and 
rate 

2 2 1  

rates if  
will 

ect 

at 
the 

in 

can therefore 
in technical 

must  

o r  disease .. 



breeder numbers 

s teer 

% turn-off  

Under the investment 
no new inves tment in an 
be needed , the 
' exces s ' number o f  

12 
12 

the manner 
in the 

8 
25  1 

.. 4 
14 1 

Tab le 4 summarizes the financial results o f  such a 
under alternative s chedules 

Technical 

CBR : 
BMR : 
NBMR : 

other 

s cheme l* 

scheme 2 

s cheme 4 

scheme 5 

Tab le 

0 3 1  to 0 
0 .. 13 to 0 
0 12 to 0 

rate : 0 10 
38 5 

0 

NPV 

scheme 3 11 

3 

n .. f 

. and Table 
would result in a 

over years 3-12 
over ye ars 3-12 
over years 3-12 

IRR PEI 

16 
41 

f 

18 

means that the 
IRR.  

5 

0 

0 

f 

0 
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It can be seen that herd 

annual ne t income received 
the las t six years o f  the ect s The 

ect s till remains viable and has a more attractive 
o f  ne t income f lows when the intere s t  rate i s  

inc reased half as 9 per cent per 
that the schedule is 

one based on 5 )  

A reduc tion in the average dres sed carcase o f  cull 
cows and young fatstock from 227 to 
and from 220 to 204 per head 
reduce the NPV to the IRR to 12 per cent under 

credit 

Within the 
that loans for 

years of 
deal to borrowers . 

Interest  rates are no t international s tandards and 
lit tle is asked for in the years of the 
loan ' s life . The to borrowers to 
reduce the s ize of  Bank 
interest on a 

to be too short a 
for mos t  cattle 

are 
the first time 

� �� �&&� unfamiliar 
that 

and do no t 
obtain ' ' levels for s ome time . Where loans are 

on or ahead o f  schedule it means that the 
ec t has b een sub s idized cash earned from other 

are dated 
interest to 

accounts at the of June and December . If 
each year made unt il the final date  

year 

loan is very 
T ab le 4 . 7 .  For convenience 
s chedules in this p aper are 

made at the end o f  each 





in 

ER 
NR 

Reduct ion 

-------- AFC & 

zero zero no 

zero zero yes 

zero s low no 

Tab le 4 .. 

one 
on 

rate 

normal 

' normal ' 

NPV 

-210 

105 

30 

schedule 

1 

10 

9 

3 

9 

5 

5 

6 
6 
6 

N 
N 
Vl 





N 
t 

where A. = 

b t  

= 

and = + 

is the due to the Bank in year t 

is the ne t income due to ect 
year t 

is the to tal ne t income 
ect in year t 

22 7 

in 

the 

is the Bank ' s  dis count factor for cash flows in 

vl 
p t  

1 v 
b t  

year t 

is the ect ' s  dis count factor for 
cash flows in year t 

is  the value of  ect  
income for  the o to n years 
year t as a result of ne t income s treams 
received years 0 to t-1 inclusive , and 
proj ected net income s treams to be 
received years t to n .  

is  the value of the 
for the o to n 
year t as a result o f  
during years 0 t o  t-1 
repayments 
t to n .. 

= V
l 

(N
l 

pt p t  
, where N

1 
is the net income 

as 
t .  

due to proj ect 
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The 
that 
with 

Table 4 .. 

income 
the 

will be 

If 
j ec t ions of 
to take account of this 

t is loan 

to the 

is  

receive 

de termined 

the 
for 
the 

the 
ected amount for that 

and the Bank both 

this rule 
to the 

ne t 

such a 

p ro
revised 



Net income 
Year f rom proj e c t  

( $ ) 

0 -81 

1 -7 2 

2 4 

3 126 

4 2 2 2  

5 228  

6 2 S 4  

7 3 3 8  

8 3 2 3  

9 480 

10 S04 

11 5 2 2  

1 2  5 3 3  

Tab le 4 . 3 4  

Technical p erformance assump t ions : 

CBR 0 . 3 1 t o  0 . 69 over years 3-12 
BMR 0 . 13 throughout 
NBMR 0 . 12 throughout 
ATO 3 8 . S  months throughout 
AFC 3 8 . 0  months throughout 
Culling rate : ' normal ' ( 0 . 10 at equilibrium) 

Debt out- Repayments owing Net income due to proj ect 
s t anding to bank ( $ )  part ic ipants ( $ )  
at s tart 

o f  year ac t ual discounted actual disco unted 
( $ )  value at 6% p . a .  value at 8"' p .• a .  

1 , 3 9 0  0 0 -8 1 -81  

1 , 473  0 0 - 7 2  -67  

l , S6 2  0 0 4 4 

l , 6SS  94 7 9  3 2  2 S  

l , 6S S  167 132  S S  41  

1 , 57 7  171  128  S7  39  

1 , 49 1  190 134 64  40 

1 , 3 79 2S3  168  8S  49  

1 , 193  242 152 8 1  4 3  

1 , 00 8  360 213  120 6 0  

6 87 3 7 8  211  126  5 8  

3 2 7  3 2 7  173 19S 8 3  

0 0 0 5 3 3  2 12 

Total 1 , 3 90 506 

(All figures have b een rounded to the neare s t  whole number)  

* See p .  211 . 



ected , 
Given that 

then the 

over per cent 
income received 
the NPV now 

the 
year of  

would mean that the 

ments 

proper 

is no t as 
= 

is 

a net 
af ter 

les s  in b o th 

credit arrange
not demand more 

is 
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The bas ic are records o f  income and 
which are turned o f f  at 

are more of a 
ect about the revenue 

earned from such transactions could result in the Bank 
the heavier share of  any year ' s  calculated ' lo s s ' 

One solution be to write into the credit a 
which will be to have been received 

for each animal which 
not recorded as 

such a level as to encourage 
rather than 
local demand for beef results 

demand There would 
to be no way o f  with 

revenue from meat o f f  animals which have d ied from 
s i cknes s  or accident His toric data may allow 
accurate estimate to be made o f  the 

could have an edible 
carcase , if no reliable information about 
circums tances in individual cases is available . 

necessary that ect 

salt licks , 
, which 

Bank ' s  

fences .. 

s ome ect 
or poor of their 

those minor items such as 
materials for 

for , and obtain the 

much of the incent ive for them to manage it  
be valid if it 

benefits from their cattle 
ects . I f  this is true then it is for a 

In the event o f  relaxed and 
floors allowed in the future , fat as well 

as s tore cattle and breeders will come in this 

2 
The would be varied 

group of the cat t le involved 
to the sex and age 



Bank favours ' 
many 
with 
loans 

to cover it s adminis trative 
are for initial 
Present interest rates 

seminar 
at the 

These 

ects 
as sume that 
to ensure that 

that it lies 

it 

its 
earn sufficient income 

Four-fifths o f  the loans 
of  under , OOO .. 

these are in fact 

I contributed to a 
held 

which 



scale loan 
obtained from 

In socie ties where the 
seems inevitable that this 

both and obtain 
command more res ources 

than o thers in the 
are to be innovators 

to advance their further . The 
which should be asked is whether a 

tends to favour of credit which 
leaders is in 
values and whether 
new ones is to be 

or conflict with tradit ional e conomic 

o f  more resources 
can be matched 

at the s out o f  s tation 
their 

of these values 
Cases  of resentment at the 

to those who have a lo t 

The Bank 
for 

ask 

ects .. 
borrower ' s  

from the 

the land for a 
make a claim on 

i s  formalized in the 
Clan Land has no status .. ) 

in these circums tances is lit tle more than a game of  
bluff where the bas ic of both s ides must  be taken 
for 

There is little doub t that 
these cause most  which ect 
have in credit . 

the 
the case , the overall 

to rural 
poses s ome 

o f  credit 
ins titutions with s imilar functions in many o f  the 

world , the s record looks very it has 
a very low o f  bad deb ts and also turns back a 
very small of  On f irs t this 

seem to that access  to Bank credit is 
difficult for the average that DASF 
officers are over-zealous in ect 
which are in terms o f  loan 
offered the would-be borrower ; is , if  finance were 

availab le and were made for it , 



commerc ial 
direc 
itself .. 

real ize there 

Banks can 

failures  would be 

Bank ' s  

for 

IJVO O .JL. i.J .JL.,._ ' 

level 
funds 

is an exercise for 
have indicated the 

relevant 

is the 

cost o f  ect 
interest rates 
deb ts 
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It would be to leave the matter  here , 
however ,  with the that revision o f  the formulae 
for s chedules will solve 
of  both the Bank and its clients . Two or 
remain ; in field administration of  credit usage and 

to national 

for loans for 

initial 
evaluation o f  on basis of a draft 

If RDO , the 
to the Bank ' s b ranch o ffice for f inal 

then g oes 
The Bank 

thus relies on DASF field s taff 
both technical and financial a 

o f  

progres s .  This of  administration i s  
of  many at the loan 
would-be b orrower has to deal , 

c ause 
, since the 
sometimes 

, with at least two and this can 
Some-

miss ions , 
houses for loan-financed 

ects  in their area and this c an add further to the 
b orrower ' s  confusion about credit and 

so that the whole bus iness  may appear 
add uncertain to him. the Bank tries to ensure that 

received are dealt with , the 
for a loan a note on the 

desk for several technical 
to the The may 

ect has been ec ted , or 
cons idered , or not acco rded of ficial status . 

sort o f  to  reinforce the no tion that credit 
is d if ficult to obtain , off  
borrowers . 

Thi s  the need f o r  communications between 
and field staf f . There are numerous 

in the field o f  

' 
��,aAu·��� , is s chedules  and 
t o  t o  avoid 
difficult ies with ec t them into arrears . At 
the ec t level , , this attitude is o ften 

its absence and field staff are accused o f  



s ituations 

sales 
e f fec t 
relevant 

areas 
sys tems 

these inves tments 
Government need s  to make 
believes the risks o f  
between itself Bank 
these s ituations . A 
if the is 

an 
As noted above , much 
instance from a des ire to 

may be seen 
tradit ional 
of  

be  two main 
first , DASF 

financial 

order to avoid 
lack o f  clear 
and the local 

ects .. 

from 

considerable pressure to 
it s into the 

which raises the 
is the best 

activit ies in such 

new 
o f  

in 
denied loan finance 
it with a direct 

demand for loans 

date 
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The 
that Goilalans in the area can 

overall rate of return on their cash 
that over the 

next ten of  these 

raised above recent levels . 
are , then the 

considered as non-viable sin ce a 
financial result s The extension 

and 

into the smallholder cattle program in this area will be the 
mos t  critical factor the 

neces sary 
realized . 

in 
To achieve success , of  

all is needed , from the init ial 

Within the framework of the 

construction , 
to eventual and 

on small-s cale 
ments , it is cons idered that the 
with b orrowers in the �u•u�.��-� ,,n-·"r " 
reasonable . However , 
emerges from this 
overall 
to eliminate 

up 

its 

which 
the the Bank methods o f  

investment 
in 

These reconnnendations are relevant 
orientation of  the nat ional livesto ck 
which is towards the establishment o f  small-s cale enter

with twelve to f ifteen breeders in the 
cas e  of cattle . It is t ime to whether this 

on small-s cale cattle ec ts may no t b e  
in some circumstances . It  i s  said t o  be 

considerations of income distribution and the 
land . For a o f  

extension and educational resources ,  however , the more 
ects there are to be serviced and the mort'.! 

are , the lower must  be the ave.rag, .. : standard o f  manage-
ment achieved on them.. This means a likelihood 
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of  which under 
borne ect 
to this is that res ources 

inves ted in number of  
smaller number of  

are the ec t ,  
interest  and 

Whi le this 
involvement in 

avoided 
income dis tribution criteria 

, it would nevertheless 
to say that 
response to 

Where land 

scale cattle 
to that of a ranch . 
scale to be 
cos ts per 
resources and 
could average 

would 

is no cons traint , therefore , it 
alternative to small

on a s cale closer 
would - allow internal economies of 

and 

Such s chemes would be run 
the held groups or 
contributed the land . Labour used in site construction 
would b e  clear-cut 

, that those who had 
use land now used ect would be 

for of course ,  
A could be used to 

ect in the usual way 
these lines well achieve a better 

distribu tion of cash income among the rural 
area than would a number of smaller 

area of land is  not available for 
ect , small-s cale catt le ects can 

o f  an 

be if  extension and credit services 
This means communicat ions and 

a location of ects If  these conditions 
cannot be met , small-s cale cattle ects are not to 
make much of a contribution either to up the 
dis tribution o f  income within an area or to its 

--��--�- value , without substantial cos t  to  the 
e conomy 

In the Central Dis trict for 
would appear to be a bet ter 

these Goilala sub-dis trict .  



The work here could not have been undertaken 
without the active as sis tance and of  the 

of  , S tock and Fisheries In 
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19 73 , I was able to j oin Mr Tozer and Mr R.  Gomiai then 
livestock officer and ass is tant o fficer 

, on a routine the and 
Karuama cat tle ects . I have also consulted with these 
officers and Dr J. Eccles officer , on 
several occas ions in Port I have also had useful 
dis cuss ions with Mr N. O ' Sullivan , manager of  the New 
Guinea Bank ' s Boroko Branch which the 
loans to the Fathers at 
Kamulai Miss ion who initiated catt le the 

and Karuama . I the of the 
on both my vis its to this Mos t  of  

to  those 
and Karuama gave me 

and information about their cattle 
___ , _ _ __ _, , I the Reserve 

Bank of  Australia which financed this res earch from its 
Economic and Financial Research Fund . 
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1 . 1 Equations 

(No te : the subscripts t and t-1 denote current and p revious year 

respectively) 

+ 

+ I 
t 

) B
t-1 

(b
6

/2 ) (1- [ b
1

/ 2 ] ) B
t-l 

( 1-b
l

) 

( 1- [ b/2 ] )  

+ 

+ + 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  

1 3  

1 4  

1 5  



1 . 2 

(Endogenous )  

I inflow into the b reed ing herd durin g  the year o f  first-calf hei fers 

f rom within the proj e c t  

B number o f  b reeders  at the end o f  the year 

Fl number o f  female c alves (0 < 1 year o ld )  at 

F2 number o f  hei fe rs ( 1  < 2 years o ld ) at  the 

F3 number o f  heifers ( 2  < 3 years o ld )  at the 

the end o f  the year 

end o f  the year 

end o f  the year 

Ml number o f  male calves (0 < 1 year old) at the end o f  the year 

M2 number of s teers (1 < 2 years old ) at the end o f  the year 

M3 number o f  s teers (2 < 3 years old ) at the end o f  the year 

M4 number of  s teers ( 3  < 4 years old ) at the end o f  the year 

* (MS number o f  young bulls taken from within the p roj e c t  at  the end o f  

the year ) 

* (M6 number of bulls sold off  from the proj ect dur in g  the year) 

El in flow in to the breeding herd during the year of firs t-calf hei fers 

o r  cows from outside the p roj ect 

E2 inf low of stee rs (1 < 2 years old ) during the year f rom out side 

the p roj ect  

0 number of s teers turned o ff the p roj ect durin g  the year 

C number o f  cows culled from the breedin g  herd during the year 

Rl gros s revenue from sales of turned-off  s teers and bulls durin g  the year 

R2 gross revenue from sales of culled breeders and cat tle whi ch died on 

the p roj ect during the year 

N net revenue 

* Since bull s ales were not included in the s imulations of proj ec t  performance , 
an equat ion explaining their formation was not needed in the p resen t  mode l .  



(Exogenous )  

V variable cos t s  incurred during the year 

Vl average variab le costs  per breeder 

V2 average variab le costs  per non-breeder 

K ' fixed ' cos t s  incurred during the year ( including s tock t r ansport 

charge s )  

L loan repayment ( including intere s t )  made during the year 

P l  average price (ne t of slaughtering levy) received for turned-o f f  

s teers and hei fe rs 

P2 ave rage price (net o f  slau ghtering levy ) rece ived for culled b reeders 

P3 average p rice received for local s ale o f  cat tle which have d ied on 

the p roj ect 

P4 average price paid in cash for hei fe rs b rought on to the proj ect 

f rom out side 

PS average price p aid in cash for s teers brought on to the p roj ec t 

from out side 

1. 3 Parame ters 

(Note : all parameter values lie between 0 and 1 )  

average annual mortality rate per non-breeder age-group (NBMR) 

, b
3 

p roport ions o f  heifer age- groups p roviding the annual inflow 

of new b reeders 

average annual mor tality rate for the b reedin g  herd ( BMR) 

annual cullin g  rate for the b reeding herd 

average annual calf /breeder ratio (CBR) 

proportions o f  s teer age-groups providing the annual turn- o f f  

weight s f o r  apport ioning variable cos t s  among d i f fe rent age-

groups 
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F3 = 
t 

= 

+ 

] [ 

+ 
t-1 

) 

10 in the basic model 
In addition , a new 
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4a 

S a  

] lOa 

16 

F4 is number of heifers (3  < 4 years 
of the year .. 

at the end 



The 

= 

s s t 
= 

= 

= 

= 

= 

N = 
t 

(PS 

Appendix 4 .. 3 

) 

S S  ) + (P6 • M6 ) 
t t t 

(C
t .. 

P2
t

) + P3 (b
4

B 
1

) 
t t-

(Vl .. + 
t 

HR + 
t 

+ 

[b
9 

+ Ml
t-1

) + bl0
1

t
] 

+ K + L + (El . P4 ) ] 
t t t t 

lb 

lOb .. l 

lOb .. l 

12b .. l 

12b . 2  

13b 

14b 

15b 

where HS is heifers s old as potential breeders 
SS is steers sold as fat teners 
HR is revenue from breeder sales 
SR is revenue from fattener sales 

equations 1 ,  10 , 12 , 13 , and 15 respectively . 

5 ,  7 ,  8 ,  9 and 10 of  the basic model (Appendix 
not used .. 



Non-breeder mortal�i.:y rate 

Year 
Path 1 Path M Path 2 
(ze ro) ( ' minimum ' ) ( slow) 

0 0 . 12 0 . 12 0 . 12 

1 0 . 12 0 . 12 0 . 12 

2 0 . 12 0 . 12 0 . 12 

3 0 . 12 0 . 1113 0 . 10 2 5  

4 0 . 12 0 . 1025 0 . 085 0 

5 0 . 12 0 . 09 8 1  0 . 07 6 3  

6 0 . 12 0 . 09 3 7  0 . 06 7 5  

7 0 . 12 0 . 0915  0 . 0 6 3 1  

8 0 . 12 0 . 08 9 4  0 . 05 8 7  

9 0 . 12 0 . 0883 0 . 05 6 5  

10 0 . 12 0 . 0 8 7 2  0 . 05 4 4  

11 0 . 12 0 . 08 6 1  0 . 05 2 2  

12 0 . 12 0 . 0850 0 . 0500 

Appendix 4 . 4  

Technical Ee rformance Earameters I :  as sumed time Eaths 

Breeder mortality rate 

Path 3 Path 1 Path M Path 2 Path 3 Path 1 
( fas t )  (zero) ( ' minimum ' ) ( s low) ( fas t )  (zero) 

0 . 12 0 . 13 0 . 13 0 . 13 0 . 13 0 . 6 915 

0 . 12 0 . 13 0 . 13 0 . 13 0 . 13 0 . 6 9 15 

0 . 12 0 . 13 0 . 13 0 . 13 0 . 13 0 . 5 000 

0 . 0850 0 . 13 0 . 1163 0 . 1075 0 . 0 85 0  0 . 3 0 85 

0 . 06 7 5  0 . 13 0 . 1025 0 . 0850  0 . 06 75 0 . 3085 

0 . 0587  0 . 13 0 . 09 81 0 . 0 7 6 3  0 . 0587  0 . 3085 

0 . 0544 0 . 13 0 . 09 3 7  0 . 06 75 0 . 0544 0 . 3085 

0 . 0500 0 . 13 0 . 0915 0 . 0 6 3 1  0 . 0500 0 . 3085 

0 . 0500 0 . 13 0 . 0894 0 . 05 8 7  0 . 0500 0 . 3 085 

0 . 0500 0 . 13 0 . 0883 0 . 0565  0 . 0500 0 . 3 085 

0 . 0500 0 . 13 0 . 0 8 7 2  0 . 0544 0 . 0500 0 . 3 085 

0 . 0500 0 . 13 0 . 0861 0 . 05 2 2  0 . 0500 0 . 3085 

0 . 0500 0 . 13 0 . 0850 0 . 0500 0 . 0500 0 . 3 0 85 

Calf/breeder rat io 

Path M Path 2 
( ' minimum ' ) (s low) 

0 . 6 9 15 0 . 6 915 

0 . 6 9 15 0 . 6 9 15 

0 . 5 000 0 . 5 00 0  

0 . 35 4 7  0 . 4043 

0 . 4005 0 . 5 000 

0 . 4233  0 . 5 4 7 9  

0 . 4459  0 . 59 5 7  

0 . 45 72 0 . 6 1 9 7  

0 . 46 84 0 . 6 4 3 6  

0 . 4 740 0 . 6 5 5 6  

0 . 4 7 9 6  0 . 66 75 

0 . 48 5 2  0 . 6 7 9 5  

0 . 4909 0 . 6 9 15 

Path 3 
( fas t )  

0 . 6 915 

0 . 6 9 15 

0 . 5 000 

0 . 5 000 

0 . 5 9 5 7  

0 . 64 3 6  

0 . 6 6 75 

0 . 6 915 

0 . 6 9 1 5  

0 . 6 9 15 

0 . 6 9 15 

0 . 6 915 

0 . 6 915 

N 
� 
VI 



4 .. 5 

Technical Eerformance Earameters I I : t ime Eaths as sumed 

Paramet ers affec t ing average age at turn-off  (ATO ) Parameters affe c t ing aver age age at first c alving (AFC)  

Path A Path B Path A Path B 

Year turn- o f f  proport ion o f  turn-off p roport ion o f  b reeder inflow proportion o f  breeder inf low proport i on o f  

2 3 1 2 1 < 2  
old s olds olds 

0 0 . 5  0 . 5  0 . 5  a . so 0 . 25 0 . 66 0 . 25 0 . 66 

1 0 . 5  0 . 5  0 . 5  0 . 5 0  0 . 25 0 . 66 0 . 25 0 . 66 

2 0 . 5  0 . 5  0 . 5  0 . 50 0 . 25 0 . 66 0 . 25 0 . 6 6  

3 0 . 5  0 . 5  0 . 6  0 . 6 6  0 . 25 0 . 66 0 . 35 0 . 73 

4 0 . 5  0 . 5  0 . 7  0 . 84 0 . 25 0 . 66 0 . 45 0 . 80 

5 0 . 5  0 . 5  0 . 8  1 . 00 0 . 25  0 . 6 6 0 . 55 0 . 86 

6 0 . 5  0 . 5  0 . 9  1 . 00 0 . 2 5  0 . 6 6 0 . 65 0 . 93 

7 0 . 5  0 . 5  1 .  0 1 . 00 o . : s 0 . 66 0 . 7 5 1 . 00 

8 0 . 5  0 . 5  L O  1 . 00 0 . 25 0 . 6 6 0 . 75 1 . 00 

9 0 . 5  0 . 5  1 . 0  1 . 00 0 . 25 0 . 66 0 . 75 1 . 00 

10 0 . 5  0 . 5  1 . 0  1 . 00 0 . 25 0 . 66 0 . 7 5 1 . 00 

1 1  0 . 5  0 . 5  1 . 0  1 . 00 0 . 25 0 . 66 0 . 7 5  1 . 00 

12  0 . 5  0 . 5  1 . 0 1 . 00 0 . 2 5 0 . 66 0 . 75 1 . 00 



Let 

and 

An 
Ao 

area o f  
a r e a  of 

define e An/Ao 

4 

requ ired 
grazing 

(i) If e < 1, assume that one fence of the o riginal p addock area will p rovide 
the fencing needed for one s ide o f  the new p addock area . 

Assuming also that the original p addock a re a  is 20 hec tares (0 . 2  s q .  km. ) ,  
then the cos t  of new fen c in g  is g iven by 

1 .  

where is the c os t  of external fencing per kilometre .  

( i i )  I f  e > 1 ,  as sume that one fence o f  the original p addo ck area will p rovide 
part only of the fencing needed for one s ide of the new paddock area . 
The cost of the new fencing is given by 

0 . 44 7  - l ]  + 

where is the cos t of internal fencipg per kilometre .  

[ Note : Given the as sumed rela t ive cos t s  of internal and external 
would be s ligh t ly cheaper ( about a 4 per cent reduct ion in cos t )  to s it e  extra 
grazing area so that the whole o f  the o riginal p addock area lies within the 
square o f  the new total grazing a re a .  However ,  s ince this des i gn allows less 
f lexibility in the sit ing o f  new p addocks i t  was not us ed in the model . ]  

Cost as sump t ions 

External fencing : 10 rolls o f  b arbed wire per kilomet re a t  $ 1 2  per roll 
$ 120 kilomet re 

Internal fencing : 7 . 5 rolls o f  w i r e  p e r  kilometre a t  $ 12 per roll 
$90 per kilometre 

Sundries : Other inpu ts ( tools , material s , e tc . ) at $ 3 . 10 per kilometre o f  
extern al fenc in g .  

1 .  F o r  the b ee f  fat tening proj ect s imu la t ion s , the t o t a l  numbe r  o f  s teer 
equivalen t s  on the proj ect in year t is given by : 

SE
lt  

0 . 4 (Ml
t 

+ + 1 . 0  + + MS
t

) + 1 . 1  + + M4
t 

+ + M6
t

) + l . 3B
t 

2 .  For the proj ect simula t ions , total SE in y ea r  t 
is given b y : 

SE
2 t  

0 . 4 (Ml
t 

+ + O . S ( S S
t 

+ + + 1 .  



I � 

Rate o f  improvement 
in Reduction 

in 

CBR (N) BMR AFC ATO 

S imulat ion 1 zero zero no 

S imulat ion 2 slow zero no 

S imulation 3 fas t zero no 

S imulation 4 zero zero yes 

Simulation 5 s low s low no 

Simulation 6 s low s low yes 

Simulation 7 s l ow s low no 

S imu la tion 8 s low s low no 

Simu la tion 9 s low s low no 

Simulat ion 10 ' minimum ' * ' minimum ' no 

S imulat ion 1 1  s low zero no 

Simulation 12 s low z ero no 

Simulation 13 s low s low no 

S imulat ion 14 s low s low no 

S imulation 15 s low s low no 

* See p . 2 2 2 . 

4 .. 7 

ne t income s treams in selected s imulations 

Breeder 
culling 

rate 
( at 

equil . )  

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' heavy ' 

' n o rmal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

' normal ' 

Leve l  a t  
which 

b reeder 
herd 

s tabili ze s  

-

-

-

-

-

-

16 (year 8 )  

1 6  (year 8 )  

12  (year 6 )  

-

-

-

-

S teers /heifers 
turned off  as 

S to re s / 
Fats tock Breeders 

I 

I 

I 

,/ 

I 

I 

I 

I 

I 

I 

I 

,/ 

,/ 

I 

,/ 

Year 
when Type of loan 

paddock repayment s chedu l e  
area 

expanded 

- curren t s cheme ( Table 

8 current s cheme ( Tab le 7 )  

7 current s cheme ( Table 5 . 7 ) 

- current s cheme ( Tabl e  5 . 7 )  

6 current s cheme ( Tab le 7 )  

6 cur rent s cheme ( Table 5 . 7 ) 

s ch eme ( Tabl e  5 . 7 ) 

6 current s cheme ( Tabl e  5 . 7 ) 

6 cur rent s cheme ( Table 5 7 )  

- cur rent s cheme ( Tabl e  5 7 )  

8 loan s cheme 1 (p . 211)  

8 loan s cheme 2 (p . 
6 loan s cheme 3 ( p . 2 11 )  

6 loan s cheme 4 (p . 2 1 2 )  

6 loan s cheme 5 ( p . 214)  



I I  

B = before debt service ( ) denotes a negative figu re 

A = a f te r  deb t service 

Proj e c t  net income ( $ )  in year 

number 
0 l 2 3 4 5 6 7 8 9 10 11 12 

B ( 8 1 )  ( 7 2 )  4 126  2 2 2  199  184 2 2 0  245  2 6 2  2 44 2 25 203 
1 

A ( 8 1 )  (122 ) ( 4 6 ) 76  (38)  (201)  ( 2 1 6 )  (486 ) 245  2 6 2  244 225 2 03 

B (81)  ( 72 )  4 1 2 6  2 2 2  2 2 8  254  338 3 2 3  480 504 522  5 3 3  
2 

A ( 8 1 )  ( 12 2 )  (46 ) 76  (38)  ( 1 7 2 )  ( 146 ) ( 3 6 8 )  3 2 3  4 8 0  5 0 4  5 2 2  5 3 3  

B ( 81 )  ( 7 2 )  4 126  222  256  2 95 2 9 5  4 8 1  5 5 9  5 84 6 02 6 11 
3 A ( 8 1 )  (122 ) (46 ) 76  (38 ) ( 144 ) ( 105 ) (411)  481  5 5 9  584 602 6 11 

B ( 8 1 )  ( 7 2 )  4 149 304 2 3 3  2 4 0  2 6 9  2 81 3 03 2 84 2 6 0  2 3 4  
4 

A ( 81 )  ( 12 2 )  (46 ) 9 9  44 ( 16 7 ) ( 16 0 )  (43 7 )  2 8 1  303 284 260  2 3 4  

B ( 8 1 )  ( 7 2 )  4 123  2 2 1  2 3 3  3 8 1  497  5 5 0  6 1 9  7 8 3  8 6 8  
5 A (81 ) ( 12 2 )  (46 ) 7 3  (39 ) (167 ) ( 3 6 1 )  ( 3 2 5 )  4 9 7  5 5 0  6 19 7 83 8 6 8  

B ( 8 1 )  ( 72 )  4 14 7 3 05 285 65 5 06 6 2 6  800 9 2 4  1043 1168  
6 A ( 8 1 )  ( 12 2 )  (46 ) 9 7 45  ( 11 5 ) (335 ) (200)  6 2 6  800 9 2 4  1043 1168 

B ( 8 1 )  ( 7 2 )  4 123  221  2 33 205 453 629 679 7 3 7  7 7 9  823 
7 A ( 8 1 )  ( 12 2 )  (46 )  73  (39)  ( 16 7 ) ( 19 5 )  ( 25 3 )  6 2 9  6 7 9  7 3 7  7 7 9  823 

B (81)  ( 7 2 )  4 123  2 2 1  2 3 3  124 3 8 1  4 9 7  7 40 8 86 9J}9 1090 
8 A ( 8 1 )  ( 12 2 )  (46 ) 7 3  ( 39 )  ( 16 7 )  ( 2 7 6 )  (325 ) 4 9 7  740 886 999 1090 

B ( 8 1 )  ( 7 2 )  2 9 9  3 3 3  160 234 294 3 3 7  5 19 7 15 804 825  843 
9 

A ( 8 1 )  ( 1 2 2 )  2 4 9  283  (100 ) ( 16 6 )  ( 106 ) ( 3 6 9 )  5 1 9  715 804 825  843 

B ( 81 )  ( 7 2 )  4 123 219 2 15 224 2 9 8  3 6 4  4 2 6  4 4 3  4 5 3  458 
10 A (81)  (122)  (46 ) 73  (41)  (185 ) ( 1 7 6 )  (408 ) 3 64 4 2 6  443  453 458  

B ( 8 1 )  ( 7 2 )  4 126  2 2 2  2 2 8  254 3 38 3 2 3  480 5 04 5 2 2  5 3 3  
11 A ( 8 1 )  ( 7 2 )  4 1 2 6  2 2 2  1 2 8  5 4  3 8  2 3  8 0  4 9 5 3 3 

B ( 8 1 )  ( 7 2 )  4 126  222  228  254  338  323  480 5 04 522  533  
12  A ( 81)  ( 7 2 )  4 4 2  7 4  7 6  8 5  1 1 3  10 7 1 6 0  1 6 8  174  283  

B (81 ) ( 7 2 )  4 123  2 2 1  2 3 3  3 9  3 81 4 9 7  5 5 0  6 1 9  7 8 3  868 
13 A ( 81 )  ( 7 2 )  4 3 1  5 5  5 8  10 95 124  13 7 155 5 86 868 

B ( 8 1 )  ( 7 2 )  4 123  2 21 2 3 3  3 9  381 4 9 7  5 5 0  619  7 83 868 
14  

A ( 8 1 )  ( 7 2 )  4 123  221  8 3  (211)  3 1  4 7  5 0  6 9  103 868 

B ( 8 1) ( 7 2 )  4 123  221  233  3 9  3 8 1  4 9 7  5 5 0  6 1 9  7 83 868  
1 5  

A ( 8 1 )  ( 7 2 )  4 3 1  5 5  5 8  10 9 5  1 2 4  1 3 7  155 196  547  



Let 

Then 

i . e .  

V ' 
t 

N ' 
t 

n 

4 .. 8 

net p re sent value of all p roj ect income expected at the start 
o f  year t i f  the future performance o f  the p roj ect goes as 
planne d .  

net p resent value of  all p roj ect income expec ted a t  the end o f  
year t i f  the fu ture performance of the p roj ect goes as planned . 

ne t income generated by proj ect in yea r  t according to the 
p l anned budget . 

ne t income ac tually generated by the p roj ec t in year t .  

discount factor t o  b e  app l ied t o  net income i n  year t .  

number o f  years of  p roj ect l i fe .  

Subscripts b ,  p denote Development Bank and p roj ec t partic ipants 
respect ively . 

V ' H . N .  + f . N ' . + ( i  1 ,  2 
t l. 1 J J t 

v
t 

H . N . + f . N ' . + (j  t+l .  t+2 , --- n )  
1 1 J J 

V' z + f N ' 
t t t 

v
t 

z + f N 
t t 

where Z L f . N .  + Ef . N ' . l. l. J J 
Loan repayment in year t must be such that 

V
b t

/V i
b t  

V
pt

/V '
pt ' when N

t < N '
t • • 

i . e .  (Z
b 

+ f
b t

N
b t

) /V '
b t  

= (Z
p 

+ f
p t

N
p t

) /V '
p t  

i . e .  \ {Z
b 

+ f
b t

N
b t ) = Zp + f

p t
N

p t  

where \ = V '
p t

/V '
b t  • 

S ince N
t 

= N
b t  

+ N
pt 

then \ ( Z
b 

+ f
b t

N
b t

) Z
p 

+ fpt
(N

t 
- N

b t
) 

N = (f N + Z - \ f
b t  

+ f
pt

) • b t  p t  t p 
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