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ABSTRACT

This study is a production function analysis of smallholder rubber
production in Cape Rodney, using input-output data for a sample of 50
farmers. It attempts to identify the main factors of production, using
both the Cobb-Douglas and -a modified version of the Transcéndental
production function models. The latter model is used in the analysis of

technical and allocative efficiency, between Local and Non—chal Farmers.

The main factors of production identified to have significant
influence on rubber productivity include haivesting labour, trees  in
tapping, age of farmer, experience of farmer, depth of cut, ﬁaintenance:
labour and capital equipment. Only harvesting labour and trees iﬁ tapping
were found to have a positive influence on rubber output. The rest had
negative output elasticities, indicating that a unit percentage change
in each of their usage ievels, would result in a general decline in the
output level. The negative coefficient of the factor, maintenance labour,
indicates that a certain degree‘of competitiveness exists between the
two components of the labour input. The sum of the output elasticities
of the significant factors of production was greater than unity,
indicating that increasing returns to scale exists for the rubber

smallholders in Cape Rodney.

Group dummy variables were used in the analysis of technical
efficiency, given the assumption that the production frontiers for the
different groups differ in a neutral manner. This analysis revealed that
the Western Ethnic Group were the most productive while the Dom Ethnic
Group were the least productive. Using the Local and Non-Local Farmer
dummy variables, it was found that given an average package of input

factors, the former group of farmers were relatively more productive than
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the latter group. The Chow Test, however, established that the two
groups operated on significantly different production frontiers,
differing both in intercept and elasticity. Here, the analysis revealed
that technical efficiency differed, depending very much on the scale

of operation. At higher levels of harvesting labour input, Non-Local
Farmers were technically more efficient. Conversely, the Local Farmers

were more efficient at lower levels of harvesting labour usage.

The analysis of allocative efficiency was carried-out for the two
important factors, harvesting labour and trees in tapping, and also
using the Local and Non-Local Farmer groups, With regard to harvesting
labour, it Was found that Local Farmers were efficient in allocating
this resource. Their level of inefficiency was a mere 2 per cent.
Non-ILocal Farmers, on the other hand, were about 50 per cent inefficient
in allocating this resourcé. ﬁowever, this inefficiency was felt to be
caused by a labour shortage problem observed among this group of farmers
during data collection. Productive gains therefore ekist»for the Non-
Local Farmers if they can increase their usage of ﬁarvesting labour.
Witﬁ regard to trees, both groups of farmers allocated this resource
inefficiently. The degree of inefficiency‘depended very much on the
ruling output price, At a low output price, deal Farmers were more
efficient while at a high output price, the Non-Local Farmers were more

efficient,

The major conclusion from this study is that a proper pricing policy
can be a useful instrument in achieving the required productivity levels,
especially given that estate contribution to rubber exports have been

constantly declining.
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CHAPTER 1

INTRODUCTION

This introductory chapter attempts to provide a general
background of Papua New Guinea's geographical and economic characteristics.
Following this, the broad objectives of the study, description of data

and the limitations of the data are outlined.

1.1 1AND, CLIMATE & POPULATION
Papua New Guinea (PNG) extends from the equator to 12O south
latitude and from the border of Irian Jaya in Indonesia to 160° east

longitude. The total land and inland water area is 462,840 sq kms.

This area consists of the eastern part of the island of New
Guinea and hundreds of adjacent islands, the main ones being New
Britain, New Ireland, North Solomons and Manus. PNG contains some of
the world's most rugged mountain ranges which extend as a backbone
through the country. The highest peak is Mt. Wilhelm, some 4,500 m
high. Steep slopes and lowland swamps are also common features of

the landscape.

The climate is equatorial, with fairly hiéh average temperatures
and humidity. A predominant seasonal feature is the regular alternation
between two major airstreams; the southeast ﬁrade winds (which
prevail from about May to October) and the northwest monsoon (which
prevail from about December to April). These cause a dry and wet
seasonal pattefn which in turn greatly influences farm work patterns,
especiallf in subsistence agriculture in the coastal lowlands. The
highlands, hoﬁever, experience fairly cool temperatures and therefore
there is no definite seasonal variation. Frosts do occur in the

highlands, sometimes causing crop damage and therefore food shortage.



The estimated population in 1978 was about 2,992,000, of whom
some 84% lived in rural areas and most of them depended on subsistence
agriculture for their livelihood. This is one of the main reasons for

the Government's concern with rural development.

1.2 The Economy

PNG is one developing country among many whose basic economic
structure is dominated to a large extent by agricultural based activities.
'Unfortunately, such activities on their own cannot generéte the much
needed foreign exchange. This has meant that other activities, especially
those concerned with exploitation éf non-renewable resources, have‘become
increasingly dominant over the last decade or so. Despite this, much 6f
the output has to leave the country in its primary form and therefore
sectoral dominance does not necessarily reflect importance to the
ordinary citizen. Agriculture, however, can be thought of as the

dominant sector and this aspect is discussed further in a later section.

1.2.1 Some General Characteristics of the Economy.

PNG continues to rely heavily on external aid to finance as
much as 40 per cent of the government recurrent budget. There is
also a high dependence on mineral exports to generate a large
percentage of government revenue with significant variations in prices
and export incomes. Another effect of such miniﬁg activities is
that of employment creation which is usually limifed only to the
mining area and this adds to the imbalance which already exists in the

PNG economy. Another notable characteristic is the dependence on

export crops such as coffee, cocoa, copra, palm oil, tea and rubber
which are also subject to wide fluctuations in prices. Although
smallholder production of these crops is being encouraged, about 50%
of export production still comes from plantations. Apart from the

export crops mentioned above, an increasing contribution to export



income also comes from the development of forestry and fisheries
resoﬁrces but with continuing marketing and planning problems in
achieving maximum benefits from the utilization of these resources.
Another important source of government revenue is from the taxation

of overseas-owned mining, commercial and plantation businesses as well
as personal income tax. Expatriates who usually enjoy high salaries,
but are few in number, pay the highest proportion of income tax
compared to their‘local counterparts. On the whole, therefo;e, to
maintain the existing per capita income levels in view of‘the present
national population growth rate of about 3 per cent a year; natienal

income or GNP must have a similar or if not a higher growth rate.

Although national strategies call for a generel effort in
achieving self-sufficiency, especially in relation tovfood items and
selected commodity groups,.available statistics seem to show the
reverse situation. For example, in Table.lal, imports and domestic
production for 1973/74 of selected food items are compared and it is
obvious that for important food items like beef, poultry, tice, processed
sugar and processed fish, PNG still relies heavily on imports.
Domestic production of these selected items 1is mostly for purposee
of satisfying individual family'needs and therefere,self—sufficiency
outside the subsistence sector is probably a mere dream. Food imports
represent some 20 per cent of import expenditure (Densley 1978) with
fresh and canhed meat and fish, rice, flour and sugar representing the
major food items imported. Port Moresby, the nation's capital, and
Kieta, a major town for the Bougainville Copper Limited (BCL) mine

account for some 30 per cent of all food imports.

The overall trade situation is depicted in Figures 1.1 and 1.2.
- Figure 1.1 shows the balance of trade from 1977 to 1981 while Figure 1.2

shows a comparison of the major export items for the same period.



TABLE 1.1

. L1
Selected Food Imports and Domestic Production

(tonnes)

Imports Domestic Prod. Total

Commodity , Apparent
Fresh Processed Subsistence Marketed Consumption

Beef 2430 91192 260 2600 14409
Pork | 500 400 20000 600 . 21500
Sheep 1743 116 - Neg Neg 1859
Poultry 3794 739 5Q0 1869 6902 .
Dairy | 1025 2630 Neg Neg 3655 ’
Rice 55127 - N/A 1493 56620
Flour & Cereals3 - _ 27457 84000 N/A 111457
Fish “ 556 21826 330004 - 55382
Sugar ‘ - K 19934 337005/6 - 53634
Fruit & Vegetables 5782 2000 35060006 3432006 3856282

1. Refers 1973/74

2. Includes Unspecified canned meat. ,

3. Excluding Flour and Cereal preparations, i.e. pastry and biscuits, etc.

4. Includes marketed quantity.

5. Sugar equivalent. :

6. Based upon the 1961-62 Bureau of Statistics Survey of Indigenous
Agriculture and 2% p.a. increase.

Source: Densley (1978), DPI Publication.



FIGURE 1.1

Exports, Imports and Balance of Trade
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With respect to the trade balance, PNG's economy has been enjoying

a favourable balance, especially since BCL began its operations on
Bougainville, producing copper and gold. Unfortunately; the

more recent trend is not very encouraging in that export production
(i.e. in real terms) is falling while expenditure on imports is
increasing. Related to this, the overall trend shows that gains from
exports in monetary terms are definitely not increasing while expenditure
on imports shows a definite increasing trend. In both qasegi'price

effects' are more dominant than the effects of changes in quantities.

In relation to Figure 1.2, coffee and cocoa, which are
basically smallholder crops, seem to be more dominant in contributing
to export incomes than copper and gold; especially during the period
before 1981. Fluctuations between the different export crops seem to
be interrelated. A good example of this from the graph occurs during
the last Quartef of 1979 and the first quarter of 1980 where there was
an overall drop in the values of all the products and later followed
by an overall increase. Finally, looking at both Figures together it
seems that movements in the value of coffee exports alone have a

significant influence on the overall trade balance.

Althougﬁ’much of PNG's working population.is dependent on
agriculture for .its 1livelihood, it has been argued that there is a
large and increasing level of unemployment.  Estimates are that only
15 per cent of the workforce is in wage employment. This results
mainly from a high level of rural-urban migration, especially involving
teenagers who are forced out of schools by the existing educational
system. Such migrants are ill-equipped, having acquired very little
or no skills at all and are unable to secure 'formal' jobs., All this
adds to a high rate of urbanization, estimated to be growing around

7 per cent per annum. There are also substantial differences in



income levels between urban and rural areas. Current figures indicate
that urban minimum wage levels are twice those in rural areas (Wheeler,
1978). Finally, there are vast differences in development between
different areas of the country with some provinces or districts having
iittle cash crop development, limited roads, transportation services,
schools or health facilities. This unfortunately is inevitable in

that it is always the end result of initial capitalist development.

1.2.2 Agriculture in the Economy

1.2.2.1 The Subsistence Sector

The subsistence sector can be defined in terms of
subsistence agriculture or subsistence production, where the former
describes the system as a whole as an agricultural entity. In this

section the latter terminology will be used.

If one were to define sdbsistence production, a very general
definition would be that it is production which is undertaken to satisfy
the immediate needs of the producer and those dependent on him for
1ivelihood. Likewise, authorities on this SUbject like’Fisk (1962)
would identify the producer and those dependent on him as the 'subsistence
unit' and then go on to define a 'pure subsistence unit' as:

"...one which is entirely independent of the outside

world for the necessities of life and all items of
normal consumption".

Depending on the size of the subsistence unit, one could argue
that in real life there is no such thing as a pure subsistence unit.
For example, if the subsistence unit includes the producer and those
dependent on him for livelihood, there would be others outside this
unit (e.g. village pastor or village chief) who may influence how much
is produced. Similarly, social activities would also have an impact on
the total output of the subsistence unit. Similarly, if the subsistence

unit includes the whole village then there would be others outside the



village who would influence production or even consumption for that

matter.

In subsistence production, surplus is a very common feature.
Such surplus is produced, not because there is enjoyment out of
working harder, but because of important sociological reasons. The
reasons are complex and they can only be understood if one examines
the structure of societies where such a production system exists.
One basic reason is that of prestige and social status. In ‘such
societies, especially in PNG, a man is not recognized by his ability
to read and write but by his ability to produce as much food as he can,
even if it merely rots away and is wastea. In this respect, surplus
production is. not an accident, resulting from the high returns which

exist, but a deliberate act to achieve certain goals and ambitions.

Even then, there exists surplus labour. time which has prompted
many to believe that there is what they call 'subsistence affluence'.
This in‘general is a situation where the amount of faétor inputs required
to produce the maximum required amount of food and other needs is
smaller than the actual factor input level available to the producing
unit. That is, all factor inputs are not being fully utilized and
yet the required amount of output to satisfy the household is easily
obtained. 1In PNG such an underutilized factor is labour and Fisk argues
that if properAincentives.and opportunities were made available, such
an abundant factor could be mobilized to create an agricultural
surplus. Incidentally resettlement schemes like tﬁe Cape Rodney Rubber
Scheme and many others, producing a few main export crops, are classic

examples of labour mobilization.

Subsistence production is mainly for purposes of producing the
main staple crops. In PNG, these include sweet potatoes in the

highlands, taro, yams, bananas and sago in the lowlands and coastal
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areaé. Other supplementary foods like fish, coconuts, pig meat,
fruits and vegetables are also included. Food production probably -
explains only about half of all subsistence production. As shown in
Table 1.2, utilization of other plant species also forms a very

important part of overall subsistence pfoduction.

According to the 1971 population census, about 80 per cent of
the total population of PNG lived in ‘'village' areas with about 63 per
cent of the WOrking popﬁlation engaged mainly in subsistence produgtion
(DenSély, 1978). Although more recent trends are unavailéble, it
would generally be true to assume that over 50 per cent of the rural
population are still dependent on subsistence production. In terms of’
the contribution of subsistence production to Gross Domestic Product
(GDP) , the trend has changed significantly over the last decade or so.
The major cause of such a change can be attributed to the multinational
mining venture in Bougainville, The Bougainville Copper Limited.

Using Table 1.3 and Figure 1.3, if subsistence production is roughly
equated to the non-market component then in the éarly 1970s ﬁon—
market production made up some 20 to 25 per cent of the GDP, while at
the same time being the méjor source of value added to agriculture.
However, after 1973 when BCL bécame operationai the share of the
non—market.component fell to about 14 per cent and this trend has
continued since then as can be seen in Figure 1.3. But in real terms
one could argue that the level of non-market component has been

somewhat constant over the period in question.

Land and labour are the two 5asic factor inputs in subsistence
production and both are relatively abundant in availability, although
not as abundant as they would have been a decade ago. This is especially
true for the input factor, land. The basic proof of land being less

abundant can be seen in resettlement schemes where people with very



TABLE 1.2

Numbers of Plant Species Used for Subsistence Purposes

L.

Use Numbers
Foods 251
Stimulants, etc. 18
Medical - cuts 23
burns ~A8
- sores 52
pains, etc. 49
toothache, etc. 22
fevers, etc. 25
coughs, etc. 38
intestinal ailments 57
childbirth and fertility 25
Magic 115
Weapons and tools 80
Canoes and rafts 39
House building, etc. 136
Ropes 40
Cords and textiles 46
‘Food preparation, utensils 90
Decoration 90
Art 60
Hunting and fishing 43

Source: MacEwan (1978), DPI Publication.



TABLE 1.3

Agriculture in G.D.P.

(Value in million Kina)

Value Added to Agriculturel Gross Agriculture
Domestic as P.C. to
Fiscal year Marketed Non-Market - Total Product G.D.P.
ended 30 June Component
1970 84.0 129.1 213.1 : 531.0 40.1
1971 81.8 133.7 215.5 621.7 34.7
1972 75.8 145.6 221.5 645.4 34.3 :
1973 82.8 160.1 242.9 788.8 30.8
1974 119.3 153.7 273.0 1040.6 26.2
1975 144.3 155.1 299.4 1009.1 29.7
Note: Includes crop-husbandry, livestock, hunting, forestry
and fishing.
Source: Koley (1979), DPI,



FIGURE 1.3

Gross Domestic Product

/A Market component
. Non-market component

AN

//

M 1500 o
i

1

1 1258
i

0

n

s 1000 =
o 758 =
£

K 500 =
i

n

a 258 o

0

Source:

| I
1974/75 1975/76 1976/77 1977

PNG Summary of Statistics (1978]).

1978

13.



14.

little land are resettled in other parts of the country where land
is not scarce and are given opportunities to produce export crops,

thus creating a steady source of income.

1.2.2.2 The Cash Crop Sector

Cash crop development in PNG started as early as the
late 19th century when British ruled Papua and Germans ruled New Guinea.
This, some argue, was the beginning of the 'global capitalist development'
in the Pacific Region and it was preceded by the development -of suitable
machinery for large scale extraction of oil from copra in the 1850s
(Amarshi, et al., p.4. 1979). Hence, copra became the major cash crop
commodity with large coconut plantations established around the coastal
plains of the countryQ Copra as a cash crop was then followed by rubber,
some cocoa and then coffee in the-highlands. Apart from coffee, the
other crop developments were mostly in plantations which 'exploited' the
vast and cﬁéap resources of land and labour. Other new cash crops

recently - introduced include tea, oil palm and pyrethrum.

Plantation production of cash crops for exports is, therefore,
one major form of commercial agriculture in the country. This form of
production was until recently largely in the hands of European operators.
Since self government, followed by independence in 1975, efforts have
been made to encourage indigenous people to take over such European
operated plantations. However, such take-overs have not gone through
without problems, both legally and financially. Related to this is
the encouragement of smallholder production of the major cash crops
listed above. There has been more success in the latter case than the
former. According to Table 1.4, given the production of the four major
cash crops of coffee, cocoa, copra and rubber, smallholder production
of these crops has an increasing trend while that of plantations is

definitely not increasing. Individually, the growth in output of



TABLE 1.4

Production of Principal Cash Crops by Holding Type

15.

(in tonnes)

Handbook on Agricultural Statistics, DPI, 1978,

1973/74 1974/75 1975/76 1976/77

Plant- Small- Plant- Small- Plant- Small- Plant- Small-

ation holder ation holder ation holder ation holder
Coffee 9,702 24,382 10,704 26,240 ' 8,745 29,337 7,521 27,195
Cocoa 18,067 11,195 18,747 12,655 14,408 12,642 13,524 11,905
Copra 72,696 54,051 78,682 55,550 70,370 53,484 74,958 60,494
Rubber 6,051 248 5,286 269 3,774 285 3,349 554
Source:
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smallholder production is clearly depicted in rubber. During the
period in question, smallholder production almost doubled while

plantation production fell by about half.

Undoubtedly, cash crops are a major source of export earnings
not only for agriculture but also for the total economy. They also
provide a constant flow of income for many individual producers,
scattered all over the country; According to Table 1.5, cash crops
in the early 1970s earned as much as 80 per cent of the total export
- earnings. This figure fell to about 30 per cent in 1973 when PNG
started éxporting copper and gold from the BCL mine and the trend ‘has
‘remained somewhat constant. Despite this, in real terms, cash crop

production is expanding even in the light of highly fluctuating prices.

The production of perennial ciops is one form of cash cropping;
the other form which has become important in more recent times is what
we call "multi-purpose cash cropping'. This is a situation where any
surplus production over and above the needs of the producer and his
family is sold and the cash income used to purchase goods and services
not readily available to the farmer. This form of césh cropping is
very common among indigenous farmers and it involves most of the native
root crops like sweet potatoe, taro, céssava and yams and other crops
‘like bananas, sugar cane,bbettlenuts, fruits and vegetables. Among
all these crops, bettlenut'is probably the ﬁost important in terms of
the net returns it is able to generate. ' It is commonly consumed
throughout the country, even in the highlands where it is not grown
because of climatic factors. In most local markets, bettlenuts are a
very common commodity and given the faét that it can be stored for
longer periods than most crops makes it saleable in areas where it
cannot be grown. Sales of this category of cash crops is mostly to

urban areas where formally employed people are not able to provide
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their own staple foods. Even then in most local rural markets, farmers
do engage in purchasing each others produce. Despite this, marketing
of these crops poses a major problem to producers because of (a) the
inherent characteristics of ﬁhese crops in terms of storage and
bulkiness in transporation, and (b) the unavailability of markets

because of distance and access.

1.2.2.3 The Importance of Agriculture

Agriculture has and will continue to makevaniimportant
contribution to the economy,of>PNG. The vast majority of the rural
population are dependent, either primarily or secondarily, on
agriéulture for their livelihood. Apart from mining, which méstly
comes from a single establishment, agriculture is the largest
contributor to the nationél economy, and is the major export earner

!

of the country.

It caﬁ be observed from Table 1.3 that the gross value added
in the agricultural sector had an annual growth rate of 7 per cent
in the five year period between 1970 and 1975. During the same period,
GDP had, however, grown at a rate of 14 per cent and this was mainly
due to a much faster growth in recent years of the mining sector.
This has also meant that the contribution of the agricultural sector
to GDP in proportionate terms has declined but at a slow rate. On the
whole, therefore, agriculture still makes an important contribution
to GDP, despite the faster growth in the mining sector and given that

agricultural prices do fluctuate substantially.

Trade statistics for agriculture are shown in Tables 1.5 and
1.6. 1In the early 1970s agriculture was the major export earner,
earning at least up to 96 per cent of foreign exchange. Since the-

beginning of mineral exports in 1973, agriculture's share of export

earnings fell to 36 per cent, : Then with the



18.

*1dd ‘(6L6T) ASTOM :82IN0OS
*DRUTWOD BI° ISITUCD UOU-UMES IBqUTI PUR I9FTUOOD-umes ‘IaqUTI ' xeak Iepusied (/.6 pue

LL/9L6T 04 . “pIUTqUOD yst3fexo pue sumexd ‘xesk Tepual®d LL6T PU® LL/ILET I0d *s3xodxs-ax burpn{oxy S9N
S St 1°€S v6v v°1e L°zZ¢€ (A 44 L°Le LS L°08 6°v8 s3xodxe [e303 JO
54 se sdoad ysed

£°%S £€°09 6°LS 8°LE L'8€E 6°6C 5°G€ €°zL v°S6 8°S6 s3xodxs Te303 3O
*D°d se aan3yInotaby
ZpS’v0s 9€8'6€ES YOS '¥8Y Z6L'SEE - 096'ZOy 6O0'€ESH  TPS'00T  6£0'€6 Lye'LL 13428 ¢4 Hmuuomxm Te30L
S%0°‘vLe €Tb’sze  TG9‘08T L26°92T 89L°'SST  T6Z'SET  LOT'TL z6Z°L9 0s8’¢€L SEV‘89 2an3TNoTI6Y Telon
858‘? W'z 8e8'z 1€8‘2 €992 TLS'E 89€‘e 966'T $0s‘2 625'C poomi1d
: . €80°C Lze'e gs6'e SL9'1 098 SET 981 I9JTUOD UOU-UMES ‘ISqUTL
gL'y gl68's  81eL 911 850°T e’t €T0°T TET'T se8 pZ0'T  293TuOO-uMES ‘IDQUTL
oTL’TT 89601 8L9'1T 99979 TLs'L 885 TT 9¥9‘S LBB Y 0og’‘s oLs‘z sbol ‘zaquty
Tzt v18 8LL 162 X0} 58S 059 86T ¥92 1432 urys STTPOS0ID
‘e u ‘e*u ‘e*u (o] T € . 8 - Z “eru yst3y I93Y3o
68T 8se’ 098 124 S€ LS 1T ystzdlexd
0TV 2PE9'Y LEOT'S 96c'z 866 zLs'z LOE‘T  9r0‘z 8T8 8v9 sumed
8s¥'0z 6vy'pT ¥95‘€T €L8°S 9€8'8 veEV‘0T S20’€ 908°2 LTE'T ‘ecu euny,
8TT 1329 €Vl v6T 061 ¢4 z61 Lze 982 zee 30e13x3 uMIy3lexiy
‘eru ‘etu ‘eru €2 LY vZe SO€ 919 81S 0SS (usaxb) s3anueag
£€8°L 890°6 ceo’s LL6'E 998'¢ . 109°¢ 8v0‘C 005’1 $60‘T Sb9 eay
pv1/0T z85'8 SES‘8 LT9'9 98L’‘9 $89°2 8yT’T STS - - 170 wted
og9'e 968°¢ ACEE ¥s9'T 9L5'2 £€95'¢ 8661 5661 Lez’z 86L'T x3qqny
-0 ‘eru - - - 86¥ T6T'T 6901 €021 T12'1 SINUOD0D PO3IBDTSSIA
650°T Loz't T62‘T 86L'T ~vaﬂ ' zZ10'1 0S6 885 £68 L09 s3971ed 1710 eadod
1A ARAN Zv8’ 1T v 1t zTEL v8Z'v1 TOL'ET z86'Y 088’S S08‘L 108°‘S 110 ea2dod
666'VT 09622 Lz8’'st 866'1T 8’82 TL9’ee €80°8 Z6E‘6 LoZ‘'vT  OvE‘sT exdo)
S56°29 TLE'98 LYT'SS ¥19'82 L0’ 0p 8EE€’'€T SLT*TT 12011 EV9'ET 6%5°ST 20000
0TE‘LOT wv'erT 6T9°ZET  sze’'ew 995’€€ L¥8'82 A X4 123 Al 14 zLs‘oe z81'02 993300
Ieax aep Jeax xep
-uated 8L6T -UdTED LL6T LLBT 9L6T SL6T vL6T €L6T TL6T TL6T oLet
(*q°0"3 000, BUTX) SunL Of POPUd. ILdX K3 tpounnod

ITouaeg 3210dxd Se a2an3TndoTIbY

ST JTEYL



TABLE 1.6

Volume of Trade in Agriculture

19.

(Value in K'000 f.o.b.)

Quarter  Agricultural Commodity Total Trade

ended 1 3 3 Agriculture

June Exports Imports Trade Exports Imports Trade as P.C.

Volume Volume Total Trade

1970 68,435 43,087 111,522 71,443 210,648 282,091 39.5%
1971 73,850 48,036 121,886 77,447 251,564 329,011 37.0%
1972 67,292 51,681 118,973 93,039 252;782 345,821 34.4%
1973 71,207 53,116 124,323 200,542 225,495 426,037 29.2%
1974 135,290 62,164 197,454 453,009 225,982 678,991 29.1%
1975 155,768 77,766 233,534v 402,560 353,421 755,981 30.9%
1976 126,927 79,744 206,671 335,792 346,397 682,189 30.3% -

Notes:

Source:

Includes food and live animals, beverages
animals and vegetable oils and fats.

Excluding re-exports,

Excluding outside packages.

Koley (1979), DPI.

and tobacco,
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increases in earnings of individual commodities like coffee, cocoa,
copra, palm oil, tea and tuna, the share of agriculture increased to

about 60 per cent. For coffee and cocoa, the increased earnings

were mainly due to price increases while for the rest of the commodities,

it was mainly due to an increase in quantity exported. The latest
figures (1978) show that over half of the total export earnings accrue
to the agricultural sector and this trend could very well continue

until the OK-TEDI copper mine comes into production.

The trade balance for agricultural commodities is shown in
Table 1.6 and it shows that the balance has always been favourable
during the 1970-1976 period. Agricultural commodity imports make up
only about 20 per cent of the total impdrts. Such imports include
mostly manufactured food items like tinned meat and fish and also
rice, flour and sugar. On the whole, agriculture does generate a

significant amount of trade, ranging from about 30 to 40 per cent.

Employment in agriculture, shown in Table 1.7, is expressed
in terms of the indigenous wage earning workforce and therefore does
not include the mahy subsistence farmers dependent on agriculture.

In terms of the number of people employed, the copra-cocoa combination
as a single industry employs the highest number of people, followed
by coffee and then rubber. Thedeclineover the five years of the

wage earning workforce in copra, cocoa, copra/cocoa, and rubber
supports the earlier'statément that plantation production has declined
as wage employment would only be possible invplantations.

On the whole, we can conclude that agriculture still does provide a
sigqificant amount of wage employment and with the declining trend of
plantation employment, fishing and forestry may become important

employment areas in the agricultural sector.



TABLE 1.7

Indigenous Wage Earning Workforce in Agriculture

21.

Industry As at 30 June
1970 1971 1972 1973 1974 1975

éopra 4,679 5,045 3,936 2,679 2,784 2,012
Cocoa 2,857. 1,904 1,442 1,224 1,332 1,206
Copra/cocoa 22,605 14,805 13,927 12,796 13,51§ 12,557
Coffee 6,987 6,866 6,194 7,315 8,111 6,155
Rubber 6,252 4,216 4.036 4,037 3,613 2,190
Tea 5,044 414 2,536 3,993 3,496 2,703 -
Grazing 358 475 536 428 309 423
Fishing, Hunting

and Trapping 141 337 613 602 814 396
‘Forestry 3,351 672 1,624 3,157 1,222 1,074
Other Agriculturé 728 » . 551 404 1,179 2,158 1,616
Total Agriculture 53,002 38,885 35,248 37,410 37,357 30,332
Total Workforce 124,585 124,143 120,014 117,838 93,773 84,366
Agriculture as %

of Total

Workforce 42.5 31.3 29.4 31.7 39.8 36.0

Source: Koley, (1979), DPI.
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1.3 The Research Problem .

PNG is a recently monetized economy if compared to the general
situation in the rest of the world. This means that the dependence
on money to obtain some basic necessities is continually increasing.
But before money was introduced as a legal tender, traditional means
of exchange were well developed although only on a regional basis.
In such a situation an item was recognized as a common means of exchange
and such items ranged from sea shells in parts of Papua to dogs' teeth
in parts of New Guinea. Furthermore, where contact and trade were
possible, a éystem of barter exchange was developed and this is when
the surplus over and above the needs of the family weré used in exchangé

for other goods.

With development and the increasing need for money, more and
more people in rural areas are becoming more market oriented, through
involvement in cash crop production while at the same time maintaining
activities which satisfy their subsistence needs. Resettlement schemes
are a classic example of this, where subsistence oriented_producers
are allowed to produce in fairly monetized environments. According to
Fisk's (1962) classifications of degrees of monetization, the above
situation is in stage three where production is cash oriented but with
supplementary non-monetary economic activity. This also fits into the

model described by Nakajima (Wharton, 1969 Ch.6).

Given the above situation, decisions made by the farmer,
especially those in relation to resourée allécation, can have important
policy impliéations. Unfortunately, in this study, data on subsistence
production by the rubber farmers is not available and so the above
problem cannot be looked at in totality. What this study will hopefully
bring éuﬁ will only relate to allocation decisions in rubber production.

However, analysis and interpretations can be done bearing in mind that



subsistence production also takes place.

Another problem area this study aims to look at relates to
falling rubber production at the national level. According to the
statistics provided in Table 1.4 the combined output for plantations
and smallholders for the period in quesiton has a declining treﬁd.

This trend, however, is significantly affected by falling productivity
in plantations and therefore the extent to which this study can provide
some explanation is fairly limited in that only smallholder production
is being analysed. Other limitations with respect to this problem
include, firstly, that this study is a cross-sectional approach and
therefore problems related to time trends cannot be analysed, and
secondly, that Cape Rodney is only one producing unit out of the many
that exist. Despite those limitations, in relation to the former,
plantations and smallholders use the same factors of production and
therefore looking at factor-prpductivities can provide some useful
insights to the problem. Similarly, Cape Rodney does contribute
significantly to national rubber output and therefore any éhange in

its contribution can also lead to changes in national .output. In this
respect, the analysis of the Cape Rodney scheme may also prove useful

in partially explaining falling productivity;

1.4 Nature of the Data

1.4.1 The Sample

In the Cape Rodney Rubber Resettlement Scheme, there are
about 180 productive farmers who have tappable trees on theix blo;ks
(farms) and therefore can tap and sell latex. Another 120 allotments
have either been settled on recently with young rubber plantings or are
still vacant because of abandénment by the early settlers., The 180
productiyve farmers tap some 250 hectares of productive rubber, which is

only about 60 per cent of the mature rubber on the scheme (Griffiths in

23.
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Workshop No.l, p.12). The major‘cause for such a situation was
overplanting during the early settlement days. Hence, an unmarried
single farmer with 2,000 tappable trees on his block is not an
uncommon situation on the Cape Rodney Scheme. From the 180 productive
farmers on the scheme, a sample‘of 50 farmers was selécted, which is
about 30 per cent of the total number. For reasdns which Qill be

explained later, the randomness of the above sample is questionable.

Attempts were made tovuse the same farmers used in previous
studies of the Scheme but certain factors made this .quite iﬁﬁoSsigle.
In this regard, it was also not possible to select a sample wﬁich
would have beeh random using the formal selection methods. This
being so, the sample used in this study includes.only those whom I
was able to find and interview during the two weeks of data collection.
It should be mentioned here that the sample of 50 was in fact some

75 per cent of the number of farmers who were actually residing on

their farms during the period of the survey.

1.4.2 Questionnaire

When this study was being planned, information‘given was to the
effect that the data needed to do a production function analysis of the
Capé Rodney Rubber Resettlement Scheme was readily available in the
Rubber Section of the Department of Primary Industries (DPI), Port
Moresby. On arrival at this office, I found that the avaiiable data
was not sufficient to make possibie a production function study.

This being so, and given the time limitations, I then made up a
substantially modified version of the questionnaire used by Muharminto
(1980) where he studied smallholder rubber production in Indonesia
(MADE Thesis 1980). The gquestions were not pretested before actual

data collection. However, it was found that the majority of the
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questions were relevant and easily understood by the farmers interviewed.

The questions were written in English and they had to be asked
either in the local vernacular, which was Aroma, or in Motu, which is

the lingua franca for the Papuan Region as a. whole.

I was the sole enumerator in this study and therefore problems
of misinterpretation and misunderstanding of questions were probably

small and insignificant, since I am able to communicate in both languages.

1.4.3 Data Collection

Actﬁal data collection was done over a 14 day period betwegn
14 December,.l981 and 14 January, 1982, but not 6n a continuing basis.
This was due to several factors. Firstly, the existing system on
the Scheme provides no ta?ping during weekénds and therefore most
farmers get involved in other activities of which the most common ones
are the marketing of surplus subsistence produce at local markets on
Saturdays and also religious commitments on the two week—end_days.
The second reason was that during the period of December 24 to 1 January,
most farmers, especially those from the nearby villages of Domara, Dom,
Kapari and Maopa, had to go to their respective villages to take part
in the Christmas celebrations. This then meant. that no interviewing

of farmers from these villages was possible during the above period.

Actual data collection was done by several means and it iﬁvolved
travelling some 30 kms to get to the Scheme every morning. The Scheme
itself is divided up into three sections, each separated by some
10 to 15 km and so each morning I would visit one section interviewing
anyone who was present and was willing to answer questions. This is
worth recording because in a few cases, farmers bluntly refused to be
interviewed. Then in the late afternoons, when most farmers were busy
working in their subsistence gardens (which were usually located away

from the rubber holdings and their dwellings),. I would go back to
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the DPI office in Moreguina and look at the files belonging to those

I had interviewed over the morning period. These files were therefore
another source of information where, with cross checking, I was able
to verify specific answers, especially thoée relating to numerical
measures. It was in this way that the number of mature and immature

trees, number of trees being tapped, area of farm and other information

was collected.

Information in files were based on surveys done occasionally
by the dozen or so field officers on the Scheme. Having the benefit
of file information I'found that in some cases farmers did not know
the actual number and distribution of trees they had, but their

estimates were usually quite close.

Another source of valuable information was the processing factory
files and it was from these files that the output and income level of
each farmer on a daily basis was obtained. This was probably'as‘
accurate as one could get in measuring dutput and income, Also, from

‘these files, I was able to gét the nﬁmber of tapping days in a year
and this in itself is an important variable in determining output,

apart from trees,

Further, questions related to the cleanliness of the block and
the condition of the tapping panel also required my value Jjudgement,
which of course was based only on the very limited knowledge I had on
rubber production as a whole. To overcome this problem, I asked the
farmers to name the three farmers whom they thought were the best on
the Scheme and having identified these three farmers, I was then able

to compare other farms with these three.

1.4.4 Problems and Limitations of the Study

As indicated earlier, the basic problem faced during data

collection was that of farmers being absent from their farms and staying
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in their respecﬁive villages to take part in the festivities which
form an important part of the Christmas celebrations. This was
especially so for settlers from Domara and Aroma who were absent for
long periods, thus causing a smaller,repreéentation in the sample.
Because of such overall absenteeism and given the time limitation, a
larger sample would not have been practical, let alone a more random
one. Despite this, all ethnic groups on the Scheme are to some extent

represented in the sample and so are farmers from different locations.

Another problem faced during daﬁa collection was that most
farmers who were present were not tapping because they argued that-
the price paid for a kilogram of dry rubber was too low to make it
worthwhile to tap. This also méant that hardly any maintenance of
the farms was being carried out as well. This was very interesting
in that if one looks at this argument in economic terms, the farmers
were arguing that since price was lower than the marginal product of
labour, there was no point in tapping because the net return to labour
would be lower than the cost of that labour used to produce latex.
Unfortunately, this meént that some variables like depth and thickness
of cut were not measured directly but indirectly using old cuts and
estimates based on the farmers' judgement. Finally, a major limitation
of this study relates to the fact that rubber is a perennial crop and
therefore a cross sectional study like this is not able to capture the
whole productive cycle of the trees thus making this study only partial

in analysis and intexpretation.
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CHAPTER 2

DESCRIPTION OF -THE STUDY AREA

This chapter describes the study area and also provides a brief
background information on the Rubber Industry of PNG. In Section 2.1,
the development and the structure of the PNG Rubber Industry are
discussed. The latter part of this section identifies its institutional
 framework and outlines some of the major development plans and policy
issues. Section 2.2 specifically describes the Cape Rodney Rubber

Resettlement Scheme.

2.1 General Setting

2.1.1 The Development of PNG's Rubber Industry

First commercial plantings of Hevea trees in PNG were made as

early as the first decade of this century. The development of the
industry since then has been very slow with almost a static level of
production, compared to the two main producing countries, Malaysia and
Indoneéia (Refer Table 2.1). The world increases in rubber outputs .
have resulted from an expansion of acreage under rubber as well as
through the adoption of new rubber technology. The PNG Rubber Industry
has had only marginal changes in these respects. Its total rubber
output:- and total planted area make PNG one of theAworld'é smallest

producers.

Rubber production was almost exclusively confined to estates.
Even as recently as 1973/74, smallholder productioﬁ only accounted for
some 5 per cent of total rubber exported.l Estates were confined mainly
to expatriate ownership, utilizing the abundant unskilled local labour
force. In the early 1960s a peak acreage of approximately 14,300
hectares was planted, producing some 6,500 tonnes of rubber by 1971—-72.l
The use of clonal seedlings, which are of low yielding potential as

compared to high yielding bud-grafted material, was a common feature in

Densley et al (1978), p.2.
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TABLE 2.1

Production of Natural Rubber

(tonnes)
Indonesia All-Malaysia Papua New Guinea World
1964 648,365 870,729 5,041 v 2,352,500
1974 880,000 1,549,293 5,553 3,475,000
% Increase 36 78 10 ' 48

Source: Akhurst and Mitchell (1976), p.13.

the development of the estate sector. Their ability to withstand low tapping

standards makes the clonal seedlings préferable to the budgrafted material,

This situation of comparatively low yields and the inability to replant
with high yielding planting material has meant that many of the fubber
estates are continuously being faced with considerable difficulty in
meeting increased costs of production. The major cost increase area
has always been wages, especially after the introduction of the Minimum
Wages Legislation Board in 1972. Since 1970, estate rubber acreage
has had a substantial decline. Some estates diversified‘with the

introduction of complementary activities while others took up new

ventures.

The smallholder sector, on the other hand, has been less prone
to the problems experienced by its estate counterpart. Such optimism
was referred to by Barlow (1970) when writing on the prospects for
natural rgbber. Prior to 1939, smallholder rubber planting, under the
Native Planting Ordinance, was confined to limited village development,
especially in the Northern Province (Refer Map 1l). 1In 1964, steps
were taken to promote the development of 'village rubber', where

villagers were encouraged to grow rubber as part of the subsistence
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gardening routine. Such development took place mainly in the Gulf and

Western Provinces, using mostly planting material other than bud-grafted

stocks.

In the period 1964 to‘l970, smallholder rubber planting was
promoted on land settlement schemes in the Central and Gulf Provinces
(Cape Rodney, Bailebo and Murua) and at village level in the Western
Province (Suki, Lake Murray, Balimo and Kiunga). (Refer Map 2). Rubber
was also an integral part of the development programmes for ré-settlement
in the Bakoiudu and Kubuna areas of the Centfal Province (also refer
Map 2). Settlement and village rubber schemes as a means of providing
economic development in some of the less déveloped parts of the country
was the main emphasis of the Australian édminiétration. These less

developed parts included the Gulf, Western and the Central Provinces.

The development of the Rubber Section within the Department of
Primary Industries.(DPI) somewhat accelerated the development of the
Rubber Industry in PNG, especially the s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>